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1.0 SYSIEM DESCRPTION
The XR T7234 B3 UN IC for AIM consists of the following
functional sections/ blocks.
* Transmit Section
— Transmit Uopia Interface Block
— Transmit Gdl Processor Bock
— Transmit E3 Framer Block

* Receive Section
— Receive Uopia Interface Bock
— Receive Cdl Processor Block
— Receive B3 Famer Block

 Mcroprocessor Interface Section
 Performance Monitor Section

* Test and Dagnostic Section

Line Interface Drive and Scan Section

Each of these functional sections (and the blocks, within
these sections) combine to make a single chip device
that is capable of transmitting and receiving AIM cell
data via a E3 Transport Medium.

1.1 SYSIEV LBVE. NTHRFAONG
OF THE XR 17234 E3 UNI

12

« The system designer, when using the X} T7234 B3
WN IC for AIM must (at a minimum) interface this
chip to the following entities.

 The AIM Shitch (or AIM Layer Processor)
* Alocal (housekeeping) microprocessor
» The B3 line

Fgures 1 and 2 presents two illustrations of the UN being
interfaced to these three entities. A brief discussion on
how to interface the UN to these entities follows.

Interfacing to the ATM Shitch

XRI7234
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ReV. P1.0.0

(ATM Layer Processor)

Wenever an AIM siitch needs to transmit and receive
AM cells to and from the UN, it will typically use some
sort of “AIM Layer” processing entity to accomplish this
processing of cell data. This “AIM Saitch Processing”
entity will be referred as the “AIM Layer Processor”
throughout this data sheet. The AIM Layer processor
interfaces with the XR 17234 E3 UNI via the “Uopia
Bus’ and will write in AIM cell data (in an 8- bit or 16- bit
wide parallel format) into the Transmit Uopia Interface
block (of the UN)). Additionally, the ATM Layer processor
will also receive AIM cells (in this same 8- hit or 16- hit
wide parallel format) from the Receive Uopia Interface
block (within the UNI IC).

Interfacing to the Local Mcroprocessor

In contrast to the AIM Layer Processor, the “local’
microprocessor (mP) interfaces with the UN via the Mcro-
processor Interface. This local “housekeeping” micropro-
cessor will typically read and write “configuration
information” from or into the on- chip regsters within the
WN IC Further, the local microprocessor will respond to
UN- gererated interrupts, read and write PVOL (Path
aintenance Data Link) Messages and QMM cell data

into and from the UN IC Finally, the local microprocessor
wil “monitar” the perfomance of the overall system by peri-
odically reading the conterts of the ‘Parfarmance Monitor”
registers.

Note: The local m should not be confused with the ATM
Layer processor. The terms “local mP’” and “ATM Layer
Processor” will be used throughout this data sheet in
order to make the distinction between these two “enti-
ties”.

Interfacing the UNI to the E3 Line

The LN can be interfaced to a B3 line that is operating
over a copper or optical medium. If the user intends to
interface the LN to a copper B3 ling, (eg., over coaxial
cable), then he/ she must connect the dual rail inputs
(RPCE and RNES) and the dual rail outputs (TPCS
and TNE] to a B3 Line Interface Unit (LU) IC, (which is
transformer- coupled to the B3 ling) in order to reliably
transmit and receive this data over the copper medium.
A example of such an LU are the XR T7295E (B3 Line
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Receiver IQ and the XR T7296 (B3 Line Transmiitter IC). Fgure 1 presents an illustration of the “Sygem- Levd” interfac-
ing of the XR T7234 B3 UNI, when the E3 line signal is transmitted over a copper medium.
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Fgure 1. System Level Interfacing of the XR T7234 E3 UNI (E3 Data is transmitted over Copper Medium).

YAdditionally, the user would connect the single- rail output pin of the UN (TXPCS to the “Hectrical” input of an
“Electrical to Qptical’ converter; and connect the single- rail input pin of the UN (RPQOS to the “Hectrical” output
of an “Qptical to Hectrical” converter. The “Hectrical to Qptical” and “Qptical to Hectrical” converters are “entities”
that handle the translation between the electronic and photonic modes. Hgure 2 presents an illustration of the “Sys-
tem Level” interfacing of the XR T7234 E3 UNI, when the E3 line signal is transmitted over an optical medium.

The remainder of this text will frequertly refer to each of these “entiies” as:
» The AIM Layer Processor

* The Local Mcroprocessor

* The Line Interface Unit (LY IC

1.2 Internal Operation of the XR- 17234 E3 UN device

Wenever an AIM sitch, that has aoccess to an B3 line, needs to transmit ATM cell data to a “Far- End’ Terminal over
the B3 line, it will wite the AIM cell data into the Transmit Utopia Interface block of the XR 17234 E3 UN denice.
Aterwards, the Transmit Uopia Interface block will ultimately write this cell data to an internal AFO (referred to as
Tx AFO throughout this document); where it can be read and further processed by the Transmit Cdl Processor. The
Transmit Uopia Interface block will also perform some parity checking on the data that it receives from the AIM
Layer processor. Fnally, the Transmit UWopia Interface block will provide signaling to support data- flow contral
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between the AIM Layer Processor and the UN IC
XR- T7234
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Fgure 2. System Level Interfacing of the XR T7234 E3 UNI (E3 data is transmitted over Qptical Fber).

The Transmit Cdl Processor block will read in the AIM cell from the Tx AFQ It will then (optionally) proceed to take
the first four octets of this cell and compute the HEC hyte fram these bytes. Aterwards the Transmit GAl Prooessor will insert
this HEC byte into the 5th octet position within the cell. The Transmit Gal Processor will also (optionally) scramble the
payload portion of the cell (ytes 6 through 53) in order to prevent the user data from mimicking framing or control
bits/ bytes. Once the cell has gone through this process it will then be transferred to the Transmit E3 Framer.

If the Tx AFO (within the Transmit Wopia Interface block) is depleted and has no (user) cells available, then the
Transmit Cdl Processor will automatically generate Ide cells. These Ide cells will be processed in the exact same
manner as are the user cells, prior to transmission to the Transmit E3 Framer block. The Transmit Gal Processor gen-
erates these Idle Cdlis for “Cdl- Rate” decoupling puposes. The Transmit Gal Processor also has provisions to allow
the user to generate an QMM cell via software contrdl. Nater the QMM cells will be subjected to the same processing
(e.g., HEC Byte Cdculation/ Insertion and Cdl Payload Scrambling) as are user and Idle cells.

The Transmit E3 Framer block will take these AIM cells (from the Transmit Cdl Processor), and insert this data into
the payload portions of each outbound E3 frame. The Transmit E3 Framer will also generate overhead (CH bytes
that support framing, performance monitoring (the BM byte), path maintenance data link as wel as alamm and status
information originating from the “Near- End’ Receiver section of the UN. The purpose of these alarm and status
information bits is to alert the “Far- Ehd” Terminal Equipment that the “Near- BEnd” UNl Recelver has detected some
problems in receiving data from it. The Transmit E3 Framer will output this E3 data stream to an off- chip LIU (Line
Interface Unit) chip via the T™®PCS TANEG and Tdinedk output pins. The LIU chip will take on the responsibility of
driving the E3 data out on the E3 Transport Medium to the “Fer- Bd’ Taminal.

Likenise, wherever AIM cell data armives to the UN, over the B3 line, the Receive E3 Framer block will synchronize itself
to this incoming B3 Data Sream (containing ATM cells) via the RPCE RNEG and RdlineQk input pins, and pro-
ceed to “strip off” and process the CH bytes of the B3 frame. Qe al of the CH bytes have been removed, the payload
portion of the received E3 Frame should consist of AIM cells.
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The Receive CAl Processor takes this unframed data- stream of AIM cells from the Receive B3 Framer and performs
the following operations:

* Cdl Ddineation

» HEC Byte Veification

The Receive Gdl Processor takes the first four octets of the cell (the header) and computes a HEC byte. The Recelve
G4l Processor will then compare this computed HEC value with that of the fifth octet, within the cell. If the two HEC \elues
are equal, then the cell is then retained for further processing. If the two HEC vaues are nat equal, then the cells with
single- bit errors are typically corrected. Honever, the cell is optionally discarded if multiple- bit errors are detected.

Cell Hitering

The Receive Cdl Processor will optionally detect and remove Idie Cdls. And can be configured to filter User and
QM cells based upon their header byte pattemns.

Cdl De- Scrambling

The Receive Gdl Processor will de- scramble the payload portion of the cell (the 6th through the 53rd octet), and pack
these octets in with the cell header bytes, and the HEC hyte for transmission to the Receive Uopia Interface block.
Onece the AM cells have gone through the cell delinestion, HEC Byte \rification, cell payload de- scrambling, and cell
filtering processes, then they will be written into the Rx AFQ within the Receive Utopia Interface Block.

The Receive Uopia Interface block (like its Transmit counterpart) provides the industry standard AIM PHY interface
functions. The Receive Uopia Interface Block will inform the ATM Layer Processor when it is holding AM cell data
within the RHFO that needs to be read. The AIM Layer Processor can then read out this cell data, from the Receive
Uopia Interface block, and route it to the remainder of the AIM switch for further processing.

DC HECIRCAL GHARACTERSTICS

Test Conditions: TA = 25°C MOC = 5.0V + Bounless otherwise specified

Symbal Parameter Mn. Typ Mex. Units Conditions

IaC Poner Supply Qurrent mA

ILL Data Bus Tri- Sate Bus Leakage Qurrent

ML Input Low \bltage

<|<|3P

VH Input Hgh \oltage v

10
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DCHECIRCAL G ARACIERSTcs(aonmop

Test Conditions: TA = 25°C MOC = 5.0V + Bounless otherwise specified
Symbal Parameter Mn. Typ Mex. Units Conditions
QL Qutput Low \bltage \%
\CH Qutput Hgh \dtage \aC \%
IaC Qpen Drain Qutput Leakage Current mA
AC HECTRCAL GHARACTERISTICS

Test Conditions: TA = 25°C MOC = 5.0V + 5%unless othenvise specified

Symboal Parameter Mn. Ty Max. Units Conditions

Transmit Uopia Interface Block (See FHgure 91)

ul Tata[15:0] to rising edge of XK Setup ns
Time

2 Teta[15:0] HAd Time from rising edge of ns
Ok

t3 TdUtopia Wite Enble Setup Time 1o rising edge ns
of ™Ak

t4 Tdopia Wite Enebde Hold Time from rising ns
edge of Tk

t5 TPrty Setup Time to rising edge of TxOk ns

t6 TPrty Had Time from rising edge of Txak ns

t7 TXSoC Setup Time to rising edge of T™XCk ns

8 TxSoC Hold Time from rising edge of TxCk ns

9 TxAddr[4:0] Setup Time to rising edge of TxCk ns

t10 TxAddr[4:0] Hdd Time from rising edge of TxCk ns

t11 TCav signal valid (not H- 2) from first TXAk ns
rising edge of valid and correct TxAddr[4:0]

t12 TCav signal H- Z from first TxCk rising edge ns
of different TxAddr[4:0]

Transmit Gdl Processor (GFC Saial Input Port) -See FHgure 92
t13 Qock Period of TxGF3dk ns
faQak Frequency of ™GROk Hz
t14 Dday from rising edge of TXGR3k o fising edge ns

of TKGROVEB pin

11
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AC ELECTROAL GHARACTERISTICS (QONTNUED)

Test Conditions: TA = 25°C MOC = 5.0V + 5%unless othervise specified

RxCHrame signal

Symboal Parameter Mn. Ty Max. Units Conditions
t15 Pusewidth of TxGFOVIB signal ns
t16 ™G Deta SHup time to risng edge of XAk ns
t17 TXGRC Data Had time from rising edge of ns
TXGROOk
Transmit E3 Framer (Serial Input Port) -See Fgure 93
fIxCHIk Frequency of T™xCHK signal Hz
t24 Period of ™xCHJk clock signal ns
25 Dday from rising edge of TxCHrame signal to ns
rising edge of ™xCHIK signal
26 TXCH Data Setup time o rising edge of ™xCHIk ns
signal
27 TXCH Drta Had time from rising edge of TXG ns
Hk signal
t28 TxCHns signal setup time to rising edge of ns
T™*CHIk
t29 TxCHns signal hold time from rising edge of ns
TXCHOk
Transmit E3 Framer (LU Interface Port) -See Fgures 94 and 95
t30 Dday time of data on TP or TOES fallonaing ns Transmit E3 Framer is
the rising edge of the Tdinedk corfigured to update
TPC5 and TEG an the
rising edge of Tdinedk.
t31 Dday time of data on T™PCS or TNNEG following ns Transmit E3 Framer is con-
the faling edge of the Tdinedk figured to update THPOS
and TANEG on the falling
edge of Tdinedk.
fTLinedk Cock frequency of Tdinedk Hz
t32 Period of Tdinedk clock signal ns
33 Bit Period of data on T™MPCS or THNEG pins ns
Receive E3 Framer (Serial Qutput Port) -See Fgure 96
fRCHK Frequency of R«CHIk signal Hz
t34 Period of R«CHIk clock signal ns
t35 Dday Time from rising edge of R«HIK to ns
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AC HECTRCAL CHARACTERSTICS (CGONTNUED)
Test Conditions: TA = 25°C MOC = 5.0V + 5%unless othervise specified
Symboal Parameter Mn. Ty Max. Units Conditions
t36 Dday Time from rising edge of R«HIK to ns
valid data at RxCH
t37 Bit Period of data at R«CH ns
Symba Parameter Mn. W Max. Units | Qonditions
Receive E3 Framer (LU Interface Port) -See Fgures 97 and 98
t38 RPCOS RINEG data Setup Time to rising ns Receive E3 Framer is con-
edge of Rdinedk figured to sample RPCB
and RINEG on the rising
edge of RdLinedk.
t39 REPCE RNEG cda Hoild Time from rising edge ns Recelve B3 Framer is con-
of RdineCdk figured to sample REPCS
and RINEG on the rising
edge of Rdlinedk.
t40 REPCE RNEG tda Sup Time to falling edge ns Receive E3 Framer is con-
of Rdinedk figured to sample RPCB
and RAEG on the falling
edge of Rdlinedk.
t41 RPCE RNEG dita Hoild Time from falling edge ns Receve B3 Famer is con-
of Rdinedk figured to sample RPCS
and RNEG on the falling
edge of Rdlinedk.
fRdinedk Qock frequency of RdineCk Hz
t42 Period of Rdinedk clock signal ns

Receive Cell Processor (GFC Serial Qutput Port) -See Fgure 99

47 Qock Period of R«GR3dK ns

48 Deay from risng edge of RGGK 1o rising edge ns
of RGFOVB pin.

49 Pusewidth of RGROVIB signal ns

t50 Dday from rising edge of R«GFOMB signal to ns
first valid bit at RGC

t51 Dday from rising edge of R«GR33K to valid bit ns
at RGC

52 Puisewidth of Bit at R«GFC output. ns

Receive Utopia Interface Block (See FHgure 100)

53 Dday time from rising edge of RCK to Dota \élid ns
at RDeata[15:0]

13
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AC BECIRCAL GHARACTERISTICS (GONTNUED)
Test Conditions: TA = 25°C MOC = 5.0V + 5%unless othervise specified
Symbal Parameter Mn. Ty Max. Units Conditions

t54 Rx Wopia Reed Breble setup time to rising edge ns

of RCk
t55 Dday time from rising edge of Rk to valid ns

Rdrty bit
56 Dday time from rising edge of Rk to valid ns

RXSoC hit
t57 Dday time from Read Enabe false to Deta Bus ns

being tri- stated
t58 Dday time from Read Enable false to RdPrty ns

bit being tri- stated
t59 Dday time from Read Enable false to RSoC ns

bit being tri- stated
60 RxAddr[4:0] Satup Time to rising edge of R«Ck ns
61 RxAdd{4:0] Had Time from rising edge of RCK ns
62 RdClav signal valid (not H- 2) from first RQk ns

rising edge of valid and correct TxAddr[4:0]

63 RCav signal H- Z from first R«Ck rising edge ns
of different ReAddr[4:0].

Mcroprocessor Interface-rtel (See Fgure 101)

64 M8 - A0 Setup Time to AEAS Low ns
65 A8 - A Had Time from ALE AS Low ns
66 CS* Sdup Time to AEE AS Low ns
67 C3* Had Time from RS D8, WRB R Hgh

68 AEAS Hid Time to RS D8 Low ns
t69 RDS DS, WRBRAF Puise Wbth ns
t70 Deta \Alid from ROS DS* Low ns
t71 Data Bus Hoating from RDS DS Hgh ns
t72 Data Setup Time to WRB RW Hgh ns
t73 Data Had Time from WRB RV Hgh ns
t74 Hgh Time between Reads and/ or Wites ns

Mcroprocessor Interface-Maotorola Read Operations (See Fgure 102)

t75 M8 - A0 Setup Time to AE AS Hgh

?

14
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AC BLECTRCAL GHARACTERSTICS (GONTNUED)
Test Conditions: TA = 25°C MOC = 5.0V + 5%unless othervise specified
Symbal Parameter Mn. Ty Max. Units Conditions
t76 A8 - A0 Hdd Time from ALE AS Low
t77 C3* Saup Time to AE AS Low
t78 WRB RWSetup Time (for Read) to RDB DS ns
(Deta Srobe)
t79 AEAS Sup Time to ROB DS (Dta Srae) Low ns
t80 Data \Alid from RDB DS Low ns
81 DIAXK Low from RCB OS Low ns
82 CS Hgh Puse With ns
83 Data Bus Hoating from C3* Hgh ns
84 Data Bus Hoating from RDB DS Hgh ns
85 DIACK Hgh from RDB DS Hgh ns
Mcroprocessor Interface - Matorola Wite Operations (See Fgure 103)
t86 WRB RWSetup Time (for Wite) to RDB DS ns
(Deta Srobe)
87 Data Setup Time to faling edge of ROB DS ns
(Data Srobe) for Wite
88 Data Had Time from falling edge of RCB DS ns
(Data Srobe) for Wite

15
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PN DESCRPTICN

Pin

100 Fn Packege
Fn No. 160

Fn Package

Type

Description

D15

Vo

MSB o Bi- Drectional Data Bus (Mcroprocessor Interface Section):

This pin, along with pins D014, function as the Mcroprocessor Interface
hi- directional data bus, and is intended to be interfaced to the “local”
microprocessor. This pin is inactive if the Mcroprocessor Interface block
is configured to operate over an 8 hit data bus.

TAS

“Transmit Al Ones Signd”’ (TACS Command (for the XR- 17296 B3
Line Transmitter 10).

This output pin is intended to be connected to the TACS input pin of the
XR T7296 B3 Line Transmitter IC. The user can control the state of this
output pin by witing a ‘0’ or ‘1’ to Bt 4 (TACH) of the Line Interface Drive
Regster (Address = 84h). If the user commands this signal to toggle
‘high” then itwill force the XR T7296 E3 Line Transmitter IC to transmit
an “Al nes” pattem onto the line. Gonversely, if the user commands

this output signal to toggle “low’ then the XR T7296 E3 Line Transmitter
IC will proceed to transmit data based upon the pettern that it receives
via the TMPOS and THNEG autput pins.

Witing a “1” to Bit 4 of the Line Interface Drive Regster (Address = 84h)
will cause this output pin to toggle “high”. Witing a “0” to this bit- field will
cause this output pin to toggle “low’.

Note: If the customer is not using the XR T7296 E3 Line Transmitter IC,
then he/ she can use this output pin for a variety of other purposes.

D14

xe}

Bi- directional Data bus (Mcroprocessor Interface Section): This pin
is inactive if the Mcroprocessor Interface block is configured to operate
over an 8 bit data bus. (Please see description for DL5)

D13

Vo

B- directional Data bus (Mcroprocessor Interface Section): This pin
is inactive if the Mcroprocessor Interface block is configured to operate
over an 8 bit data bus. (Please see description for DL5)

Vo

B- directional Data bus (Mcroprocessor Interface Section): This pin
is inactive if the Mcroprocessor Interface block is configured to operate
over an 8 bit data bus. (Please see description for DLS)

‘Drive Monitor Quiput” hput (from the XR- 77296 B3 Line Transmitter
©O.
IS input pin is intended to be tied to the DMD ouput pin of the XR T7296 B3
Line Transmitter IC. The user can determine the state of this input pin by
reading Bit 2 (M) within the Line Interface Scan Regster (Address = 85h).

If this input signal is “high”, then it means that the drive monitor circuitry
(within the XR T7296 E3 Line Transmitter IC) has not detected any bipolar
sgnals at the MIIP and MRNG inputs within the last 128 + 32 bit- periods. If
this input signal is “low’, then it means that bipolar signals are being
detected at the MIIP and MRNG input pins of the XR T7296 device.

Note: If this customer is not using the XR T7296 E3 Line Transmitter 1C
then he/ she can use this input pin for a variety of other purposes.

16
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PN DESCRPTION (CONTNUED)

A 100 Fn Packege

No. Fn No. 160 Symboal Type Description
’ Fin Padege
7 7 MOTO | Motorola/ Intel Processor Interface Sdect Mode: This input pin allows

the user to configure the Mcroprocessor Interface to interface with either
a ‘Motorola- type” or “Intel- type” microprocessor/ microcontroller. Tying
this input pin to MOC configures the microprocessor interface to operate
in the Motorola mode (e.g., the UN device can be readily interfaced to a
“‘Motorola type” local microprocessor). Tying this input pin to G\D configures
the Mcroprocessor Interface to operate in the Intel Mode (eg., the UN
device can be readily interfaced to a Intel type” local microprocessor).

8 RO | Recave Loss of Lock Indicator-frem the XR- T7295E B3 Line Recever
C

This input pin is intended to be connected to the RLAL (Receive Loss of
Lock) output pin of the XR T7295E E3 Line Receiver IC. The user can
monitor the state of this pin by reading the state of Bit 1 (RLCL) within
the Line Interface Scan Regster (Address = 85h).

If this input pin is ‘low’, then it means thet the phese- lodkedk loop circuitry, within
the XR- T7295E device is properly locked onto the incoming E3 data-
stream; and is properly recovering dock and data from this E3 data- stream.
Honever, if this input pin is “high”, then it means that the phase- locked-
loop circuitry, within the XR T7295E device has lost lock with the incoming
B3 data- stream, and is not properly recovering clock and data.

For more information on the operation of the XR T7295E E3 Line
Receiver IG please consuit the “XR T7295E B3 Integrated Line Receiver”

data sheet.

Note: If the customer is nat using the XR T7295E E3 Line Receiver, he/ she
can use this input pin for other purposes.

8 9 D11 I/O | B- directional Data bus (Mcroprocessor Interface Section): This pin
is inactive if the Mcroprocessor Interface block is configured to operate
over an 8 bit data bus. (Please see description for DL5)

10 Tame (0] Transmit Bnd of E3 Frame Indicator: This output pin indicates that the

last bit of an outbound E3 frame, is being transmitted from the TPCS
and TINEG auput pins. This pin marks the end of E3 frame by pulsing
“high” for one hit period at the end of each frame.

9 11 D10 I/ O | B- directional Data bus (Mcroprocessor Interface Section): This pin
is inactive if the Mcroprocessor Interface block is configured to operate
over an 8 hit data bus. (Please see description for DL5)

17
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PN DESCRPTION (CONTNUED)

Fin

100 Fn Packege
Fn No. 160

Fin Padege

Type

Description

12

Receive Equalization Bypass Cortrol output pin<to be connected

to the XR- T7295E E3 Line Receiver 10).

This output pin is intended to be connected to the RECB input pin of the
XR T7295E E3 Line Receiver IC The user can control the state of this
output pin by witing a ‘0’ or ‘1’ to Bt 5 (REB) within the Line Interface
Diver Regster (Address = 84h). |f the usar commands this sgnal to tagge ‘high”
then it will cause the incoming E3 line sgnal to ‘by- pass’ equalization drcuitry,
within the XR T7295E Davice. Conversely, if the user commands this output
signal to toggle “low’, then the incoming E3 line signal with be routed
through the egudlization drcuitry. For information on the criteria that should be
used when deciding whether to bypass the equalization circuitry or not,
pease consult the “XR T7295E B3 Integrated Line Reocever”’ data sheet.
Witing a “1” to Bit 5 of the Line Interface Drive Regster (Address = 84h)
will cause this output pin to toggle “high”. Witing a “0” to this bit- field will
cause this output pin to toggle “low’.

Note: If the customer is not using the XR T7295E E3 Line Receiver IC
then he/ she can use this output pin for a variety of other purposes.

10

13

xe;}

Bi-- directional Data bus (Mcroprocessor Interface Section): This pin
is inactive if the Mcroprocessor Interface block is configured to operate
over an 8 bit data bus. (Please see description for DLS)

11

14

xe}

Bi-- directional Data bus (Mcroprocessor Interface Section): This pin
is inactive if the Mcroprocessor Interface block is configured to operate
over an 8 bit data bus. (Please see description for DL5)

12

15

Poner Supply Fin

13

16

/o

B- directional Data bus (Mcroprocessor Interface Section): (Please
see description for DL5)

14

17

Vo

B- directional Data bus (Mcroprocessor Interface Section): (Please
see description for DL5)

15

18

Vo

B- directional Data bus (Mcroprocessor Interface Section): (Please
see description for DL5)

16

19

Vo

B- directional Data bus (Mcroprocessor Interface Section): (Pease
see description for DL5)

17

20

Wbith16

Mcroprocessor Interface Block Data Bus Wdth Selector: This input

pin allows the user configure the microprocessor interface, of the UN, to
operate over either an 8 or 16 bit wide data bus. Tying this pin to M3C
configures the Mcroprocessor Interface Data Bus width to be 16 bits.
Tying this pin to G\D configures the Mcroprocessor Interface Data Bus
width to be 8 hits.

18

21

/O

B-- directional Data bus (Mcroprocessor Interface Section): (Pease
see description for DL5)

18
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PN DESCRPTION (CONTNUED)

Fin

100 Fn Packege
Fn No. 160

Fin Padege

Type

Description

22

Encodis

Encoder (HDB3) Disable Qutput pin (intended to be connected to

the XR- T7296 E3 Line Transmitter IC).

This output pin is intended to be connected to the Encodis input pin of the
XR T7296 B3 Line Transmitter IC The user can control the state of this
output pin by writing a ‘0" or “1” to Bit 3 (Encodis) within the Line Inter-
face Driver Regster (Address = 84h). If the user commands this signal to
toggle “high” then it will disable the HDB3 encoder circuitry within the XR
T7296 IC Conversely, if the user commands this output signal to toggle
“fow’, then the HDB3 Encoder circuitry, within the XR T7296 IC will be
enabled.

Witing a “1” to Bit 3 of the Line Interface Driver Regster (Address = 84h)
will cause this output pin to toggle “high”. Witing a “0” to this bit- field will
cause this output pin to toggle “low”.

Notes:

(1) The wser is advised to disable the HDOB3 encoder (within the XR T7296 1Q
if the Transmit and Receive E3 Framers (within the UN) are configured

to operate in the HDB3 line code.

(2) If the customer is not using the XR- T7296 E3 Line Transmitter IC,
then he/ she can use this output pin for a variety of other purposes.

19

23

Vo

B-- directional Data bus (Mcroprocessor Interface Section): (Pease
see description for DL5)

24

TXdev

Transmit Leve Select Quiput (to be connected to the XR T7296 B3
Line Transmit 1Q).

This output pin is intended to be connected to the Td.ev input pin of the
XR T7296 B3 Line Transmitter IC. The user can control the state of this
output pin by writing a ‘0" or a “1” to Bit 2 (TxLev) within the Line Inter-
face Driver Register (Address = 84h). If the user commands this signal to tog-
de “high” then it will cause the XR T7296 E3 Line Transmitter to increase
the amplitude of its output signal on the line, in order to drive the signal
over cable lengths of greater than 225 ft. Therefore, the user is recom-
mended to set this output “high”, if he/ she is driving B3 line signals over
225 ft (or more) of cable. Gonversely, if the user is driving B3 line signals
owver less than 225 ft of cable, then he/ she is recommended to set this out-
put pin “low’.

Witing a “1” to Bit 2 of the Line Interface Drive Regster (Address = 84h)
will cause this output pin to toggle “high”. Witing a ‘0" to this bit- field will
cause this output pin to toggle “low’.

Note: If the customer is not using the XR T7296 E3 Line Transmitter IC,
then he/ she can use this output pin for a variety of other purposes.

20

25

/O

Bi- directional Data bus (Mcroprocessor Interface Section): (Pease
see description for DL5)

19
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26

Remoate Loopbeck Quiput Pin (to the XR- 17296 E3 Line Transmitter

o).

This output pin is intended to be connected to the RIOCP input pin of
the XR- T7296 E3 Line Transmitter IC. The user can command this signal
to toggle “high” and, in tum, force the XR T7296 E3 Line Transmitter into
the “Remate Loopback’ mode. Conversely, the user can command this
signal to toggle “low’ and allow the XR- T7296 device to operate in the
nomal mode. (For a detailed description of the XR- 17296 E3 Line Trans-
mitter’s operation during Remote Loopback, please see the XR- 17296

B3/ STS 1, B3 Integrated Line Transmitter's Data Sheet).

Witing a “1” to hit 1 of the “Line Interface Drive Register (Address = 84h)
will cause this output pin to toggle “high”. Witing a “0” to this bit- field will
cause the RIOOP output to toggle “low”.

Note: If the customer is not using the XR T7296 E3 Line Transmitter IC,
then he/ she can use this output pin for a variety of other purposes.

21

27

Vo

B- directional Data bus (Mcroprocessor Interface Section): (Pease
see description for DL5)

28

Local Loopbeck Quiput Pin (to the XR- 17296 E3 Line Transmitter IQ).

This output pin is intended to be connected to the LLGCP input pin of the
XR T7296 LU IC. The user can command this signal to toggle “high”

and, in tum, force the LIU into the “Local Loopback’ mode. (For a detailed
description of the XR T7296 E3 Line Transmitter’s operation during Local
Loopback, please see the XR 17296 B3/ STS 1, E3 Integrated Line
Transmitter’s Deta Sheet).

Witing a “1” to hit 1 of the “Line Interface Drive Register (Address = 84h)
will cause this output pin to toggle “high”. Witing a ‘0" to this bit- field will
cause the ROCP output to toggle “low”.

Note: If the user is not using the XR T7296 E3 Line Transmitter IC, then
he/ she can use this output pin for a variety of other purposes.

22

29

IntB*

Interrupt Request Qutput: This open- drain, active- low output signal will
be asserted when the UN device is reguesting interrupt service from the
local microprocessor. This output pin should typically be connected to
the “Interrupt Request” input of the local microprocessor.

30

Loss of Cell Delineation Indicator: This active- high output pin will be
asserted whenever the Receive Cdl Processor has experienced a ‘Loss of
Gl Ddirestion”. This pin will refum “low’ once the Receive Cdl Rrocessor
has regained Gdl Ddineation.

23

31

*kk

Gound Pin Sgnal

20
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24

32

Chp Sdect Input: This active- low input signal selects the Mcroprocessor
Interface Section of the UN device and enables Read/ Wite operations
between the “local” microprocessor and the UN on- chip registers and
RAM locations.

25

ROB DS

Read Deta Srobe (Intel Mode): If the microprocessor interface is oper-
ating in the Intel Mode, then this input will function as the RDF (R&2D
SIRCED) input signal from the local mMP. Onee this active- low signal is
asserted, then the UN will place the contents of the addressed registers
(within the UNI) on the Mcroprocessor Data Bus (0 15:0]). Wen this
signal is negated, the Data Bus will be tri- stated.

[Data Srobe (Matorola Mode): If the microprocessor interface is operating

in the Motorola mode, then this pin will function as the active- low Deta
Srobe signal.

Receive GRC Nbble Feld Serial Quiput pin: This pin, along with the
RGOk and the ReGFROVEB pins fom the “Receve GRC Nobble- Feld”

serial output port. This pin will serially output the contents of the GRC
Nibble field of each valid cell that is processed through the Receive Gdl
Processor. This data is serially clocked out of this pin on the rising edge
of the RG-30k signal. The Most Sgnificant Bit (MB) of each GRC
value is designated by a puise at the ReGFOMSB output pin.

Notes:

1. The GRC Nbble Feld Serial Quiput port is only available for the 160 pin
packaged device.

2. The “Receive GFC Nbble- Feld” serial output port will only output the
GFC Nbble- field values of “valid’ cells; not Idle cells.

26

35

WRBRW

Wite Deta Strobe (Intel Modd): If the microprocessor interface is operating

in the Intel Mbde, then this active- low input pin functions as the WR
(Wite Strobe) input signal from the mP. Qnhce this active- low signal is
asserted, then the UN will latch the contents of the mP Data Bus, into
the addressed register (or RAM location) within the UN IC

R Winput Pin (Mxtorola Mode): When the Mcroprocessor Interface
Section is operating in the “Motorola Mode”, then this pin is functionally
equivalent to the “R W pin. In the Motorola Mbde, a “READ’ operation
occurs if this pin is at a logic “1”. Smilarly, a VARTE operation occurs if
this pin is at a logic “0".

36

*kkk

Nat Bonded Qut

27

37

Address Bus hput (Mergprooessor Interface M3 (Mot Sgnificant Bit):

This input pin, along with inputs A0-A7 are used to select the on- chip
WN register and RAM space for READ VRTE operations with the
“local” microprocessor.

*kkk

Nat Bonded Qut
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28 39 A7 | Address Bus Input (Mcroprocessor Interface): (Pease see description
for AB)
40 NC **x | Not Bonded Qut
29 1 6 | Address Bus Input (Mcroprocessor Interface): (Pease see description
for AB)
30 12 5 | Address Bus Input (Mcroprocessor Interface): (Pease see description
for AB)
31 43 M | Address Bus Input (Mcroprocessor Interface): (Pease see description
for AB)
32 44 A | Address Bus Input (Mcroprocessor Interface): (Pease see description
for AB)
33 45 r | Address Bus Input (Mcroprocessor Interface): (Pease see description
for AB)
A 46 Al | Address Bus Input (Mcroprocessor Interface): (Pease see description
for AB)
47 RGaviB (0] Received GFC Nbble FeldMSB Indicator: This output pin functions

as a part of the ‘Receive GFG Nbble Feld” Serial Qutput port; which
aso consists of the R«GRC and R«GR3k pins. This pin pulses “high”
the instant that the M3 (Most Sgnificant Bit) of a GFC Nbble is being
output on the RxGRC pin.

Notes:

1. The ‘Receive GRC Nbble Feld” serial output port is only available for
the 160 pin packaged devices.

2. The “Receive GFC Nbble- field” serial output port will only output the
GRC Nbble- field values for valid cells. Therefore, this output pin will only
pulse *high” while the Receive Gdl Processor is processing a valid cell.

35 48 A | Address Bus hput (Meroprooessor Interface B (Lesst Sonificart B):
(Pease see description for AB)

49 RxGRak (0] Receved GRC Nbble Serial Quiput Port dock Sgnal: This output

pin functions as a part of the “Receive GRC Nbble- Feld” Serial Qutput
Port; aso consisting of the R«GRC and ReGFROVB pins. This pin pro-
vides a clock pulse which allons extemal circuitry to latch in the GFC Nb-
ble- Deta via the RxGFC output pin.

36 50 Rk | Recave Utopia Interface Qock Input: The byte (or ward) data, on the
Receive Uopia Data bus is updated on the rising edge of this signal. The
Receive Uopia Interface block can be docked at 25 M, 33 M, or 50

M.

51 RCdIRxed (0] Receive Cell Processor-Gdll Recelved Indicator: This output pin
pulses “high” each time the Receive Gdl Processor receives a new cell
from the Receive E3 Framer.
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37

52

Gound An Sgnal

53

RDetal5

Recelve Utopia Data Bus Input (M3B): This output pin, along with
Rdetal4 through Rdetal functions as the Receive Uopia Data Bus.
AM cell data that has been received from the “Far- BEnd’ UN is output on
the Receive Uopia Data Bus, where it can be read and processed by the
AIM Layer Processor.

Note: This pin is only available for the 160 pin package version.

RdDeta7

Recelve Utopia Data Bus Qutput: This output pin, along with

Rdetal4 through RdDetal functions as the Receive Uopia Data Bus.

AM cell data that has been received from the “Far- Ehd” UN is output on
the Receive Uopia Data Bus, where it can be read and processed by the
AM Layer Processor.

55

RdDatal4

Receve Utopia Data Bus Qutput: This output pin, along with

Rdetal4 through Rdetal functions as the Receive Uopia Data Bus.

AM cell data that has been received from the “Far- End’ UN is output on
the Receive Uopia Data Bus, where it can be read and processed by the
AIM Layer Processor.

Note: This pin is only available for the 160 pin package version.

39

56

Rdetab

Recelve Utopia Data Bus Qutput: This output pin, along with

Rdetal4 through Rdetal functions as the Receive Uopia Data Bus.

AM cell data that has been received from the “Far- End” UN is output on
the Receive Uopia Data Bus, where it can be read and processed by the
AIM Layer Processor.

57

RDetal3

Receive Utopia Data Bus Quput: This output pin, along with

Rdeatal4 through Rdetal functions as the Receive Uopia Data Bus.

AM cell data that has been received from the “Far- BEnd’ UN is output on
the Receive Uopia Data Bus, where it can be read and processed by the
AIM Layer Processor.

Note: This pin is only available for the 160 pin package version.

Receive Utopia Data Bus Quput: This output pin, along with

Rdetal4 through Rdetal functions as the Receive Uopia Data Bus.

AM cell data that has been received from the “Far- BEnd’ UN is output on
the Receive Uopia Data Bus, where it can be read and processed by the
AM Layer Processor.

59

*kk

Poner Supply Pin

41

RdDetad

Receive Utopia Data Bus Quiput: This output pin, along with

Rdetal4 through Rdetal functions as the Receive Uopia Data Bus.

AIM cell data that has been received from the “Far- BEnd” UN is output on
the Receive Uopia Data Bus, where it can be read and processed by the
AM Layer Processor.

23
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61

RDatal2

Recelve Utopia Data Bus Qutput: This output pin, along with

Rdetal4 through Rdetal functions as the Receive Uopia Data Bus.

AM cell data that has been received from the “Far- End” UN is output on
the Receive Uopia Data Bus, where it can be read and processed by the
AIM Layer Processor.

Note: This pin is only available for the 160 pin package version.

42

62

Recelve Utopia Data Bus Qutput: This output pin, along with

Rdetal4 through Rdetal functions as the Receive Uopia Data Bus.

AM cell data that has been received from the “Far- End” UN is output on
the Receive Uopia Data Bus, where it can be read and processed by the
AIM Layer Processor.

63

RdDatall

Receve Utopia Data Bus Qutput: This output pin, along with

Rdetald through RdDetal functions as the Receive Uopia Data Bus.
AM cell data that has been received from the “Far- End’ UN is output on
the Receive Uopia Data Bus, where it can be read and processed by the
AIM Layer Processor.

Note: This pin is only available for the 160 pin package version.

Recelve Utopia Data Bus Qutput: This output pin, along with

Rdetal4 through RdDetal functions as the Receive Uopia Data Bus.
AM cell data that has been received from the “Far- End’ UN is output on
the Receive Uopia Data Bus, where it can be read and processed by the
AIM Layer Processor.

65

RDetal0

Recelve Utopia Data Bus Qutput: This output pin, along with

Rdetal4 through Rdetal functions as the Receive Uopia Data Bus.
AM cell data that has been received from the “Far- Ehd” UN is output on
the Receive Uopia Data Bus, where it can be read and processed by the
AIM Layer Processor.

Note: This pin is only available for the 160 pin package version.

66

*kk

Poner Supply Pin

67

Rdeta9

Receive Utopia Data Bus Quput: This output pin, along with

Rdetal4 through Rdetal functions as the Receive Uopia Data Bus.
AM cell data that has been received from the “Far- End’ UN is output on
the Receive Uopia Data Bus, where it can be read and processed by the
AM Layer Processor.

Note: This pin is only available for the 160 pin package version.

68

Receive Utopia Data Bus Quiput: This output pin, along with

Rdeatal4 through RdDetal functions as the Receive Uopia Data Bus.
AM cell data that has been received from the “Far- End’ UN is output on
the Receive Uopia Data Bus, where it can be read and processed by the
AM Layer Processor.

24
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69

Recelve Utopia Data Bus Qutput: This output pin, along with

Rdetal4 through Rdetal functions as the Receive Uopia Data Bus.

AM cell data that has been received from the “Far- End” UN is output on
the Receive Uopia Data Bus, where it can be read and processed by the
AIM Layer Processor.

Note: This pin is only available for the 160 pin package version.

70

RDeta0

Recelve Utopia Data Bus QuiputESB: This output pin, along with

Rdetal4 through Rdetal functions as the Receive Uopia Data Bus.

AM cell data that has been received from the “Far- End” UN is output on
the Receive Uopia Data Bus, where it can be read and processed by the
AIM Layer Processor.

71

*kk

Gound Sgnal Pn

47

72

Receive Uopia InterfaceSart of Cell Indicator: This output pin allons

the AIM Layer Processor to determine the boundaries of the AM cells
that are output via the Receive Uopia Data bus. The Receive Uopia
Interface block will assert this signal when the first byte (or word) of a
new cell is present on the Receive Uopia Data Bus; Rdeata[15:0].

73

RxAddr4

Receive Utopia Address Bus input (M3B): This input pin, along with
RxAddr3 through RxAddrO functions as the Receive Uopia Address bus
inputs. These input pins are only active when the UN device is operating
in the Multi- PHY Mode. The Receive Uopia Address Bus input is sampled
on the rising edge of the RxClk signal. The contents of this address bus
are compared with the value stored in the “Rx UT Address Register
(Address = 7Eh). If these two values match, then the UN will inform the
AIM Layer Processor on whether or not it has any new AIM cells to be
read from the RHFQ by driving the Rav output to the appropriate
level. If these two address values do not match, then the UN will not
respond to the AIM Layer Processor; and will keep its RClav output signal
tri- stated.

74

RePrty

Recelve Utopia Interface-Parity Qutput pin: The Receive Wopia

Interface block will compute the odd- parity of each byte (or word) that it
will place on the Recelve Uopia Data Bus. This odd- parity value will be
output on this pin, while the comresponding byte (or word) is present on
the Receive Uopia Data Bus.

75

RxAddr3

Receve Utopia Address Bus input: (See Description for R«Addr4)

25
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49 76 RCav (0] Recelve Utopia-Gell Available: The Receive Utopia Interface block

will assert this output pin in order to indicate that the R« HFO has some
AM cell data that needs to be read by the AIM Layer Processor. The
exact functionality of this pin depends upon whether the UN is operating
in the “Cctet Level” or “Cdl Level” handshake mode.

Cetet Levd Handshaking Mode: When the Receive Uopia Interface

block is operating in the “octet- level handshaking” mode; this signal is
asserted (toggles “high”) when at least one byte of cell data exists within
the RAFO (within the Recelve Uopia Interface block). This output pin
will toggle “low’ when the RAFOis depleted of ATM cell data.

Cdl Level Handshaking Mode: When the Receive Uopia Interface

block is operating in the “cell- level handshaking” mode; this signal is
asserted if the RAFO contains at least one full cell of data. This signal
toggle “low’ if the RAFO is depleted of data, or if it contains less than
one full cel of data.

MLiti- PHY Qperation: Wen the UNI chip is operating in the Multi- PHY
mode, this signal will be tri- stated until the R«Ck cycle following the
assertion of a valid address on the Receive Uopia Address bus input
pins (e.g., if the contents on the Receive Uopia Address bus pins match
that with the Receive Uopia Address Regster). Aterwards, this output
pin will behave in accordance with the “cell- level handshaking” mode.

50 - (€\\D) *x% | Qound Sgnal Pin
77 RxAddr2 | Receive Utopia Address Bus input: (See Description for R«Addr4)
78 \CD i Poner Supply Fin
51 79 RxAddrO | Recelve Uopia Address Bus input-=SB: (See Description for ReAddrd)
52 80 RxAddr1 | Receive Utopia Address Bus input: (See Description for R«Addr4)
53 81 REB* | Receive Utopia Interface-Gutput Bnable: This active- low input signal

is used to contral the drivers of the Receive Utopia Data Bus. When this
signal is “high” (negated) then the Receive Uopia Deta Bus is tri- stated.
When this signal is asserted, then the contents of the byte or word that is
a the “front of the RAFO wiill be “popped’ and placed on the Receive
Uopia Data bus on the very next rising edge of R«<Clk.

54 82 €\p} =% | Gound Sgnal An
55 83 a\n *++% | Qound Sgnal Pn
56 84 ib NC | Boundary Scan Pin: Not Bonded out.
57 85 \ED i Poner Supply Pin

26
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86

Recelve LS (Loss of Sgnal) Indicator Input (from XR- T7295E E3

Line Recelver).

This input pin is intended to be connected to the RLOS (Receive Loss of
Sgnal) output pin of the XR T7295E B3 Line Receiver IC. The user can
monitor the state of this pin by reading the state of Bit 0 (R.CS) within
the Line Interface Scan Regster (Address = 85h).

If this input pin is “low’, then it means that the XR T7295E device is
detecting a sufficient amount of signal energy on the line, due to the
incoming B3 data- stream. Honewer, if this input pin is “high”, then it
means that the XR T7295E dauice is not detecting a sufficient amount of
signal energy on the line, due to the incoming E3 data- stream, and may
be experiencing a “Loss of Sgnal” condition.

For more information on the operation of the XR T7295E E3 Line
Receiver IG please consult the “XR T7295E B3 Integrated Line

Receiver’ data sheet.

Note: Asserting the RLCS input pin will cause the XR 17234 E3 UNI device

to declare an “LCS (Loss of Sgnal) condition. Therefore, this input pin
should not be used as a general purpose input.

59

87

*kkk

Nat Bonded Qut

Receive B3 Framertess of Sgnd Quiput Indicator: This pin is asserted
when the Receive E3 Framer encounters a string of 32 consecutive 0's
via the RPCE and RINEG pins. This pin will be negated once the
Receive B3 Framer has detected a string of 32 consecutive hits, that
does nat contain a string of 4 consecutive “0s”.

89

Recelve E3 Frame Overhead Bit Serid Qutput pin: This output pin,

along with ROHOk and RxOHArame, combine to form the “Receive B3
Famer CH Byte” Saria output port. The UN Receive E3 Framer will extract
the overhead bytes from the incoming B3 signal, and serially output these
bytes on this output pin on the rising edge of the ROHJK output signal.

Receiver E3 Famer—@Qut of Frame” Indicator: The UN Receive B3

Framer will assert this output signal whenever it has dedlared an “Qut of
Fame” (OCH condition with the incoming B3 frames. This signal is negated
when the framer correctly locates the FAL and F22 frame alignment
bytes and regains synchronization with the E3 frame.

61

91

*kk

Gound Sgnal Pn

92

Receive “Aarm Indication Signal” Qutput pin: The UNI will assert

this pin to indicate that the Aarm Indication Signal (AS) has been identi-
fied in the Receve B3 data stream. The Receive B3 Framer will dedlare
an AS condition, if it detects two consecutive B3 frames, each contain-
ing 7 or less ‘0s”.

27
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62

93

RxCHak

Receive E3 Framer Overhead Bytes Serial Qutput Port dock.

This pin, along with the R«CH and RxCHRame pins function as the
‘Receive B3 Framer Oserhead byte” serial output port. This pin functions
as a dock signal that can be used by extemal circuitry to latch and process
the serial data from the R«OH pin.

*kkk

Not Bonded Quit

95

Receive E3 Framer Ovarhead Byte Serial Qutput Port-Frame

Boundary Indicator: This pin, along with the ROH ard ROHOK signals
comprise the “Receive E3 Framer CH Bit” Serial Qutput Port. This pin
pulses high when the first overhead bit of a E3 frame (e.g., the M- hit
in the Frame Alignment octet: FAL) is output at the R«CH pin.

9%

Recave Bounday of B3 Frame Quiput Indicator: Ths output pin indicates

the boundary of the incoming B3 frame as they appear, at the RPCS
and RNEG inputs. This pin marks the end of a E3 frame by pulsing high
for one hit period at the end of each frame.

97

Receive Positive Data Input: The exact role of this input pin depends
upon whether the UN is operating in the Unipolar or Bipolar Mode.
Unipolar Mode: This input pin functions as the “Single- Rail” input for the
‘incoming” B3 data stream. The signal at this input pin will be sampled
and latched (into the Receive E3 Framer) on the “user- selected’ edge of
the Rdinedk signal.

Bipolar Mode: This input functions as one of the dual ralil inputs for the
incoming AVI/ HDB3 encoded E3 data that has been received from an
external Line Interface Unit (LU) IC. RINEG functions as the other dual
rail input for the UN. When this input pin is asserted, it means that the
LU has received a “positive polarity” pulse from the line.

98

Receive Negative Data Input: The exact role of this input pin depends
upon whether the UN is operating in the Unipolar or Bipolar Mode.
Unipolar Mode: This input pin is inactive, and should be pulled (“low’ or
‘high”) when the UN is operating in the Unipolar Vbde.

Bipolar Mode: This input pin functions as one of the dual rail inputs for
the incoming AVl HDB3 encoded E3 data that has been received from
an extemal Line Interface Unit (LU) IC R®PCS functions as the other
dual rail input for the UN. When this input pin is asserted, it means that
the LIU has received a ‘negative polarity’ pulse from the line.

28
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66 9 Rdinedk | Receiver LU (Recovered) dock: This input signal serves three purposes:

1. The Receive E3 Framer uses it to sample and ‘latch” the signals at the
RPCS and RAEG input pins (into the Receive B3 Framer circulitry).

2. This input signal functions as the timing reference for the Receive
Famer block.

3. The Transmit E3 Framer block can be configured to use this input signal
as its timing reference.

Note: This signal is the recovered clock from the external E3 LIU (Line
Interface Unit) IC, which is derived from the incoming E3 data.

67 100 NC *x% | Not Bonded Qut

68 101 RRed (0] Recever Red Aarm Indicator-Receive E3 Framer: The UNl asserts
this output pin to denote that one of the following events has been
detected by the Receive E3 Framer:

* LOBtess of Sgnal Gondition
* OF~aut of Frame Condition
* ASAarm Indication Sgnal Detection

102 NC **% | Not Bonded Qut

69 103 TxInak | Transmit E3 Framer-Gock Sgnal: The Transmit B3 Framer can be
configured to use this input signal as its timing reference. If this input pin
is chosen to be the timing reference, then the user must supply a high
quality 34.368 Mz signal to this input pin. In this configuration, frame
generation, by the Transmit E3 Framer, will be asynchronous (with any
other timing signals within the UNIl). However, frame timing will be based
upon this clock signal.

Note: This input pin should be tied to “G\D' if it is not used as the Trans-
mit E3 Framer timing reference.

104 NC *xk | Not Bounded Qut

70 105 (€\D] ok Gound Sgnal Pin

106 NC *xx | Not Bonded Qut

71 107 TrameRef | Transmit B3 Framer-Frame Reference Input Pin: The Transmit B3

Famer can be corffigured to use this input signal as the “framing” reference
for the Transmit E3 Framer block. If this input pin is chosen to be the framing
reference, then any rising edge at this input will cause the Transmit E3
Framer to begin its creation a new E3 M frame. Gonsequently, the user
must supply a 8kHz clock signal to this input pin.

Note: This input pin should be tied to “G\D if it is not used as the Transmit
E3 Framer frame reference signal.

108 NC *xk% | Nat Bonded Qut
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72

109

™*PCE

Transmit Positive Polarity Pulse: The exact role of this output pin depends
upon whether the UN is operating in the Unipolar or Bipolar Mode.
Unipolar Mode: This output pin functions as the “Sngle- Rail” output sig-
nal for the “outbound” E3 data stream. The signal, at this output pin, will
be updated on the “user- selected’ edge of the Tdinedk signal.

Bpolar Mode: This output pin functions as one of the two dual rail output
signals that commands the sequence of pulses to be driven on the line.
TNEG is the other output pin. This input is typically connected to the
TFDATA input of the external B3 Line Interface Unit IC. When this output
is asserted, it will command the LIU to generate a posttive polarity pulse
on the line.

110

*kkk

Naot Bonded Qut

73

111

TNEG

Transmit Negetive Pdlarity Puse: The exact rde of this output pin depends
upon whether the UN is operating in the Unipolar or Bipolar Mode.
Unipolar Mode: This output signal pulses “high” for one bit period, at the
end or each “outbound” E3 frame. This output signal is at a logic “low’ for
al of the remaining bit- periods of the “outbound” B3 frames

Bpolar Mode This output pin functions as one of the two dual- rail output
signals that commands the sequence of pulses to be driven on the line.
PGS is the other output pin. This input is typically connected to the
TNDATA input of the external B3 Line Interface Unit IC. When this output
is asserted, it will command the LIU to generate a negative polarity pulse
on the line.

74

112

TLinedk

Transmit Line Interface Cock: This clock signal is output to the Line
Interface Unit, along with the T™MPCOS and TYNEG signals. The purpose

of this output clock signal is to provide the LIU with timing information
that it can use to generate the AVl pulses and deliver them over the trans-
mission medium to the Far- End Receiver. The user can configure the
source of this clock to be either the Rdinedk (from the Receiver portion
of the UN) or the TxinGk input. The nominal frequency of this clock sig-
nal is 34.368 MHz.

75

113

*kk

Poner Supply Pin

114

*kkk

Nat Bonded Qut

76

115

TXASEN

Transmit AS Pattem input: Wen this input pin is set “high” the Transmit
E3 Framer will insert the AS (eg., an all “1s”) pattern into the E3 output
data stream.

116

*kkk

Nat Bonded Qut
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7 117 T*CHns | Transmit B3 Overhead Byte Serial Input Port Enable: Wen the user

wishes to input his/ her value for the overhead bytes into the outbound E3
data stream, he/ she should assert this input pin. Wen this pin is “high”
then the T<CH Serial Input Port will become active, and will began sampling
the T™XCH input pin upon the rising edge of TxCHJk signal. Wen this

pin is “low’, then the TXCH Serial Input Port will be disabled, and the
overhead bytes of the outbound E3 data stream will be intemally generated.

118 NC *xx | Not Bonded Qut

78 119 T™*CH | Transmit E3 Framer Owerhead Bytes Seria Input Port input: This

pin, along with the TxOHIns, TXOHMSB and TxOHCk pins comprise the
“Transmit E3 Framer CH Bytes” Serial Input Port. This input pin is active
when the TXOHIns input pin is “high”; and is disabled when TxCHns is
“Jow”. When this input pin is active, it will sample the input signal on the
rising edge of the TxCHIk signal. The data that is received via this input
will be inserted into the Overhead bytes of the outbound E3 Frame (via
the Transmit E3 Framer Block)

120 T Txed (0] Transmit Cell Processor-Eell Transmitted Indicator: This output pin
pulses ‘high” each time the Transmit Cdl Processor transmits a cell to
the Transmit E3 Framer.

79 121 T™*CHIK (0] Transmit B3 Framer Oerhead Bt Saial Input Port-elock signd output.

This output clock signal, along with the OH, TxCHrame, and TxG
Hns pins, comprise the “Transmit E3 Framer CH Bytes” serial input port.
Wen this serial port is active, then the data applied to the T™*CH input
pin will be into the serial port on the rising edge of this clock signal.
Note: The T™CHIK signal is always adtive whether the “TxCH Serial Input”
port is active or not.

80 122 T™CHrame (0] Transmit B3 Framer Owerhead Bytes Seria Input Port-framing

signd indicator.

This output signal, along with the T™*CH ™*CHJk and TXCHnNs pins
comprise the “Transmit B3 Framer CH Bytes” seria input port. This output pin
pulses ‘high” when the value for the first “X’ bit (in = Frame #1) is expected
at the TxCH input pin.

Note: This output pin is always active whether the “Transmit E3 Framer
CH Byte” Serial Input port is active or not.
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81

123

T*EB*

Transmit Uopia Interface Bock-Wite Bnable: This active- low signal,

from the ATM Layer processor enables the data on the Transmit Wopia
Data Bus to be written into the TXHFO on the rising edge of T™XCk.

Wen this signal is asserted, then the contents of the byte or word that is
present, on the Transmit Utopia Deta Bus, will be latched into the Transmit
Uopia Interface block, on the rising edge of TxOk.

Wen this signal is negated, then the Transmit Uopia Data bus inputs
will be tri- stated.

82

124

TXSoC

Transmitter-Start of Call (So0) Indlicator Input: This input pin is driven

by the AIM Layer processor and is used to indicate the start of an ATM
cell that is being transmitted from the ATM layer device. This input pin
must be pulsed “high” when the first byte (or word) of a new cell is
present on the Transmit Wopia Deta Bus. This input pin must remain
‘low’ at all other times.

125

TPrty

Transmit Uopia Data Busarity Input: The ATM Layer processor

will apply the parity value of the byte or word which is being applied to
the Transmit Wopia Deta Bus (e.g., TData[7:0] or TData[15:0]) inputs
of the UN, respectively. Nate: this parity value should be computed

based upon the odd- parity of the data applied at the Transmit Deta Bus.
The Transmit Utopia Interface block (within the UN) will independently com-
pute the odd- parity value of each byte (or word) that it receives from the
AIM Layer processor and will compare it with the logic level of this input

pin.

126

T™Cav

Transmit Uopia Interface-Gdl Available Cuiput Pin: This output pin
supports data flow control between the ATM Layer processor and the
Transmit Uopia Interface block. The exact functionality of this pin depends
upon whether the UN is operating in the “Cctet Level” or “Cdl Level”
handshaking mode.

Cetet Leved Handshaking: When the Transmit Utopia Interface block is
operating in the octet- level handshaking mode, this signal is negated
(toggles “low’) when the THFOis not capable of handiing four more
wite operations; by the AIM Layer processor to the Transmit Utopia
Interface block. This signal will be asserted when the ™HHFO s capable
of receiving four or more write operation of AIM cell data.

Cdl Level Handshaking: When the Transmit Wopia Interface block is
operating the cdll- level handshaking mode, this signal is asserted (togdes
“high”) when the T™MHFOis capable of receiving at least one more full
cell of data from the ATM Layer processor. This signal is negated, if the
TXHFOis not capable of receiving one more full cell of data from the
AIM Layer processor.

MLUiti- PHY Qperation: Wen the UNI chip is operating in the Multi- PHY
mode, this signal will be tri- stated until the ™k cyde following the
assertion of a valid address on the Transmit Wopia Address bus input
pins (e.g., when the contents on the Transmit Wopia Address bus pins
match that within the Transmit Uopia Address Regster). Aterwards, this
output pin will behave in accordance with the cell- level handshake mode.
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85 127 [€\\D) ok Gound Sgnal Pin.
128 TData8 | Transmit Wopia Data Bus Input: Please see description for TDeatal5
Note: This input pin is only available in the 160 pin package version.
86 129 TDatal | Transmit Wopia Data Bus Input: Pease see description for TDatals
130 TData9 | Transmit Uopia Data Bus Input: Please see description for TDeatal5
Note: This input pin is only available in the 160 pin package version.
87 131 TDatal | Transmit Wopia Data Bus Input: Pease see description for TDatalb
132 TDatal0 | Transmit Wopia Data Bus Input: Pease see description for TDatalb
Note: This input pin is only available in the 160 pin package version.
88 133 TData2 | Transmit Uopia Data Bus Input: Please see description for TDatal5
134 TDatall | Transmit Uopia Data Bus Input: Please see description for TDatal5
Note: This input pin is only available in the 160 pin package version.
89 135 TData3 | Transmit Wopia Data Bus Input: Pease see description for TDatals
136 \LD ok Poner Supply Fin
0 137 TDatad | Transmit Uopia Data Bus Input: Please see description for TDatal5
138 TDatal2 | Transmit Uopia Data Bus Input: Pease see description for TDatals
Note: This input pin is only available in the 160 pin package version.
91 139 TDatab | Transmit Uopia Data Bus Input: Pease see description for TxDetal5
140 TxDatal3 | Transmit Uopia Data Bus Input: Pease see description for TxDetal5
Note: This input pin is only available in the 160 pin package version.
92 141 TDatab | Transmit Wopia Data Bus Input: Pease see description for TDatalb
142 TDatald | Transmit Wopia Data Bus Input: Pease see description for TDeatal5
Note: This input pin is only available in the 160 pin package version.
93 143 TData7 | Transmit Wopia Data Bus Input: Please see description for TDatals
144 TDatal5 | Transmit Uopia Data Bus input-M3B: This input pin, along with
TDatal4 through Tatal comprise the Transmit Wopia Data Bus input
pins. When the AIM Layer Processor wishes to transmit ATM cell data
through the XR T7234 E3 UN|, it must place this data on these pins. The
data, on the Transmit Uopia Data Bus is latched into the Transmit Uopia
Interface block the rising edge of k.
Note: This input pin is only available in the 160 pin package version.
9% 145 \LD il Poner Supply Pin
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No. Fn No. 160 Symboal Type Description
’ Fin Padege
146 TxAddr4 | Transmit Wopia Address BusMSB Input: This input pin, along with

TxAddr3 through TxAddrO comprise the Transmit Wopia Address Bus
input pins. The Transmit Wopia Address Bus is only in use when the UN
is operating in the M PHY mode. When the AIM Layer processor wishes
to wite data to a particular UN device, it will provide the address of the
‘intended UN” on the Transmit Uopia Address Bus. The contents of the
Transmit Uopia Address Bus input pins are sampled on the rising edge
of k. The E3 UNI will compare the data on the Transmit Uopia
Address Bus input pins with the pre- programmed contents of the TUT
Address Regster (Address = 82h). If these two vaues are identical and if
the TXENB pin is asserted, then the TxClav output pin will be driven to
the appropriate state (based upon the THEFOill level) for the Gall Level
handshake mode of operation.

9% 147 TxAddrO [ Transmit Uopia Address Bus Input-£SB: (See Description for TxAddr4)
148 TxAddr3 | Transmit Wopia Address Bus input: (See Destription for TxAddr4)
9% 149 TxAddrl I Transmit Uopia Address Bus input: (See Description for TxAddr4)
150 TxAddr2 | Transmit Wopia Address Bus input: (See Destription for TxAddr4)
97 151 ™Ak | Transmit Uopia Interface Gock: The Transmit Uopia Interface clock is

used to latch the data on the Transmit Uopia Data bus, into the Transmit
Uopia Interface block. This clock signal is also used as the timing source
for circuitry used to process the AM cell data into and through the THFQ
During Multi- PHY operation, the data on the Transmit Wopia Address

bus pins is also sampled on the rising edge of TxAk.

152 an ok Gound Sgnal Pn
98 153 an ik Gound Sgnal Pn
154 ™*GQOVB (0] Transmit GFC Nbble- Feld Serial Input PortMSB Indicator: This

signal, along with T™XxG-C and T™xG-00k combine to function as the
“Transmit GRC Nbble Feld” serial input port. This output signal will pulse
“high” when the MSB (most significant bit) of the GRC Nbble (for a given
valid cell) is expected at the TXGRC input pin.

Note: The “Transmit GRC Nbble- field” serial input port only inserts the
GRC value into valid cells. Therefore, this output pin will only pulse “high”
when the Transmit Gdl Processor is processing a “valid” cell. This output
pin will not pulse “high” when the Transmit Gal Processor is processing
Idle Cdls.

9 155 ResetB | Reset Input: When this “active- low’ signal is asserted, the UN device
will be asynchronously reset. Additionally, all outputs will be ‘tri- stated”,
and all on- chip register will be reset to their default values.
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156 T™*GOak (0] Transmit GFC Nbble Feld Serial Input Port dock: This signal, along

with T™*G-G and TXGFOVEB combine to function as the “Transmit GFC
Nbble- field” serial input port. The “Transmit GRC Nbble- field” serial input
port uses this output clock signal to sample the values applied to the
TXGC pin, on its rising edge. This pin will provide four rising edges for
each valid cell being transmitted.

100 157 AEAS | Address Latch Enable/ Address Srobe: This input is used to latch the
address (present at the Mcroprocessor Interface Address Bus, A8.0]) into
the UN Mcroprocessor Interface dircuitry and to indicate the start of a
R0 V\RTE cyde. This input is active- high in the Intel Mode (MOTO =
‘low)) and active- low in the Motorola Mbde (MOIO = “high”).

158 ™G | Transmit GFC Nbble- Feld Serial Input Port: This signal, along with
TXGROk and TxGFOMSB combine to function as the “Transmit G-C
Nbble- field” serial input port. The user will specify the value of the GC
field, within a given valid (user or Q%) AM cell, by serial transmitting
its four bit value into this input. Each of these four bits will clocked into
the UN via rising edge of the TxGROdk clock output signal.
Note: The “Transmit GRC Nbble- field” Serial input port will only insert
the GRC Nibble field value into valid cells. Therefore, this input pin will
only read in the GRC Nbble value when a valid cell is being processed.
1 159 (€\\D) ok Gound Sgnal Pn
2 160 Ry Drck (0] READY or DIAXK This “active- low’” output pin will function as the READY

output, when the microprocessor interface is running in the ‘intel” Mode; and
will function as the DIACK output, when the microprocessor interface is
running in the “Motorola” bde.

“Intel” Mode RE2DY Quiput: Wien the UNI negates this output pin

(eg., toggles it ‘low), it indicates (to the mP) that the current READ or
WRITE cycle is to be extended urttil this signal is asserted (e.g., toggled
“high”).

“Motorola” Mode-BTAK (Data Transfer Acknowledge) Qutput:

The UN device will assert this pin in order to inform the local micropro-
cessor that the present RE2D or VRTE cycle is nearly complete. If the UN
davice requires that the current READ or VRTE cycle be extended, then
the UN will delay its assertion of this signal. The 68000 family of mPs
requires this signal from its peripheral devices, in order to quickly and
property complete a READ or WRITE cycle.
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PRINCIPLE OF OPERATION

2.0 The Usar Netwark Interface (UN)
The term UN refers to an interface between an AIM user or end- point (e.g., workstations, bridges, routers, private

swnitches) and an AIM netwark node (typically a switch). The UN could conform to any of a number of physical

transmission media standards including the synchronous as well as the pleisochronous digital hierarchies. Fgure 3
illustrates an example of a possible application of the XR T7234 UN.
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Fgure 3. A Example of an Application of the XR- T7234 UN.
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The XR T7234 UN can functionally be subdivided into 6 different sections, as shown in Fgure 4.

A8:0]
WB_RW
RdB_DS
CSB*
ALEAS Microprocessor Interface Test and Loopback
Rlen?;t* (Programmable
Registers and Interrupt
D[15:0] ¢ Block) P Line I/ F Drive and JTAG
Wdth16
MOTO! Intel*
Rdy_Dick Receiver
Transmitter .
RxLineClk

POS :

TXNEG RANEG
TxFrame B RxPOS
TOHC Transmit Receive ~ RLOS

TxLineClk B B RxAIS
TXAISEn Framer LAPD Framer RXOHCk
TxFrameRef = Transceiver RYOH
TxInClk = RxLOS
TOHins > RxFrame
TXOH | RXOOF
Performance
TxCellTxed Monitor B RxCellRxed
TXGFCClk Transmit Cell Receive Cell P RXGFCClk
TKGFCMSB Processor Processor > RxGFCMSB
TXGFC - - RXGFC
TXClk ] RxClk
TXData[15:0] e — RxEnB
— RxPrty
TxPrty — .
S cy Tx Utopia Rx Utopia ) RxData[15:0]
*0L — Interface Interface '
TXEnB P — RxSoC
TxClav/ TRullB — RxClav/ RxEmpty
TxAddr[4:0] RxAddr[4:0]

Fgure 4. Functional Block Dagram of the XR 17234 E3 UNI.

These Functional Blocks are:

* Mcroprocessor Interface and Programmable Regsters
* Test and Dagnostic Section

e Line Interface Drive and Scan Section

 Transmit Section

* Receive Section

 Performance Monitors

Each of these functional blocks will be discussed in detail below:
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3.0 Mcroprocessor Interface Section and O Chip Programmable Registers

The Mcroprocessor Interface section supports communication between the “local” microprocessor (mP) and the UN
device. In particular, the Mcroprocessor Interface section supports the folloaing operations between the local
microprocessor and the UNI.

« The writing of configuration data into the UN on- chip (addressable) registers.
* The writing of “outbound” CAM cell data into the “Transmit QMM GAlI” Buffer (within the UN).

* The writing of an “outbound” AVCL (Path Maintenance Data Link) message into the “Transmit LAFD Message” buffer
(within the UNI).

The UN ICs generation of an Interrupt Request to the mP.

 The m's savicing of the interrupt request from the UN.

+ The monitoring of the UN system’s “health” by periodically reading the on- chip Performance Monitor registers.
The reading of an “inbound” QA cell data from the “Receive QM GAII” buffer (within the UNI).

* The reading of an “inbound” AVCL Message from the “Recelve LAFD' Buffer (within the UN).

Each of these operations (between the local microprocessor and the UN) will be discussed in some detail,
throughout this data sheet.

Fgure 5 presents a simple block diagram of the Mcroprocessor Interface Section, within the UNI device.

A8:0] i
WB RW  ——
RIBDS —

CSB* ——— Microprocessor Interface
AERS  ——B~ Programmablzngegisters

Reset — P

IntB*  e—————]

D[15:0] ~—]
Wdth16 ——

MOTO ——pf
Rdy Dick  <eg——

Fgure 5. Smple Block Diagram of Mcroprocessor Interface block of UN.

3.1 The Mcroprocessor Interface Sgnals
The LN may be configured into a wide variety of different operating modes and have its performance monitored by
softwere through a standard (local “housekeeping”) microprocessor, using data, address and contrd signals.

Note: This local “housekeeping” Mcroprocessor should not be confused with the AIM Layer Processor that interfaces
to the UN via the Transmit and Receive Uopia Interface Blocks.
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The local m configures the UN (into a desired operating mode) by writing data into specific addressable on- chip
‘Read/ Wite” registers; or on- chip RAM The microprocessor interface provides the signals which are required for a
general purpose microprocessor to read or wite data into these registers. The Mcroprocessor Interface also supports
‘polled’ and interrupt- driven environments. These interface signals are described below in Tabdes 1, 2, and 3. The micro-
processor interface can be configured to operate in the “Motorola” mode or in the “Intel” mode. When the Mcroprocessor
Interface is operating in the “Mbtorola” mode, then some of the contral signals function in a manner as required by the
Motorola 68000 family of microprocessors. Likewise, when the Mcroprocessor Interface is operating in the “Intel”

Mode, then some of these contrdl signals function in a manner as required by the Intel 80xx family of microprocessors.

Tables 1 lists and describes those Mcroprocessor Interface signals whose role is constant across the two modes.
Table 2 describes the role of some of these signals when the Mcroprocessor Interface is operating in the “Intel”

Mode. Likenise, Table 3 describes the role of these signals when the Mcroprocessor Interface is operating in the
“Motorola” Mode.

Table 1. Description of the Mcroprocessor Interface Sgnals that exhibit constant roles in both the “Intel” and “IVbtorola” Modes.

Pin Name Type Description

MOTO | Sdection input for Intel/ Motorola mP Interface.

Setting this pin to a logic “high” configures the Mcroprocessor Interface to operate in the “Mbtorola”
mode. Likewise, setting this pin to a logic “low’ configures the Mcroprocessor Interface to operate in
the “Intel” Mode.

Wbth16 Sdect input for the Data Bus width: Setting this pin to a logic “high” configures the width of the Mcro-
processor Interface data bus width to be 16 bits. Likewise, setting this pin to a logic “low” selects a
data bus width of 8 hits.

015:0] /o Bi- directional Data Bus for register read or wite operations.
Nate: If the “Wbith16” input is “low’, then only O07:0] is active.

A80Q] Nne Bit Address Bus input: This nine bit Address Bus is provided to allow the user to select an on+ chip
register or on- chip RAM location.

CB Chip Sdect input. This “active- low” signal selects the Mcroprocessor Interface of the UN device and
enables read/ write operations with the on- chip registers/ on- chip RAM

IntB* (0] Interrupt Reguest Qutput: This “open- drain/ active- low” output signal will inform the local mP that the
WN has an interrupt condition that needs servicing.
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Table 2. Pin Description of Mcroprocessor Interface Sgnals-While the Mcroprocessor Interface is Operating in the Intel Mode.

Equivalent
Pin Name PFin in Intel Type Description
Environment

AEAS AE Address- Latch Enable: This “active- high” signal is used to latch the contents on the
address bus, A8:0]. The contents of the Address Bus are latched into the A8:0]
inputs on the faling edge of AE AS Additionally, this signal can be used to indicate
the start of a burst cycle.

RB D5 RO Read Sgnal: This “active- low’ input functions as the read signal from the local mP.
Wen this signal goes “low’, the UNl Mcroprocessor Interface will place the con-
tents of the addressed register on the Data Bus pins (0 15:0]). The Data Bus pins
will be ‘tri- stated” once this input signal retums “high”.

WRB RW WR | Wite Signal: This “active- low’ input functions as the write signal from the local mP.
The contents of the Data Bus ((015:0]) will be written into the addressed register (via
A8:0]), on the rising edge of this signal.

Rdy Dick REDY* @) Ready Qutput: This “active- low’ signal is provided by the UN device, and indicates
that the current read or write cydle is to be extended until this signal is asserted. The
local mP will typically insert “WATT" states until this signal is asserted. This output will
toggle “low’ when the device is ready for the next Read or Wite cycle.

Table 3. Pin Description of the Mcroprocessor Interface Sgnals while the Mcroprocessor Interface is operating in the Matorola Mode

Equivalent
Pin in -
Pn Name Mitorola Type Description
Ervironment
AEAS AS Address Srobe: This “active- low’ signal is used to latch the contents on the address
bus input pins: A8:0] into the Mcroprocessor Interface circuitry. The contents of the
Address Bus are latched into the UN device on the rising edge of the AE AS signal.
This signal can also be used to indicate the start of a burst cycle.
RB D5 bs Data Srobe: This signal latches the contents of the bi- directional data bus pins into
the Addressed Regster (within the UN) during a Wite Cycle.
WB RW R'W Read Wite* Input: Wen this pin is “high”, it indicate a Read Cyde. When this pin is low
it indicates a Wite cycle.
Rdy Dick DIAK* (@) Data Transfer Acknowledge: The UN device asserts DTACK* in order to inform the
CPU that the present READ or VRTE cycle is nearly complete. The 68000 family of
CPUs reguires this signal from its peripheral devices, in order to quickly and properly
complete a READ or WHTE cycle.
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3.2 Access in the Burst Mode
The UN device provides the user with the ability to quickly access a series of on- chip registers in consecutive, sequertial
address order. This feature is known as “burst mode” operation. A burst access is started by the microprocessor
asserting the ALE AS pin, like any normal access. Honever, the subsequent register accesses are completed with-
out asserting the ALE AS pin. The UN device will automatically, intemally increment the address that is being
accessed, within its address space. The Ry Dick pin is used to lengthen the individual register accesses if needed.
3.3 On Chip Register Qrganization
The Mcroprocessor Interface section, within the UNI device allows the user to do the following.
 Qxifigure the LN into a wide variety of operating modes.
 BEmploy various features of the UN device
* Perform status monitoring
 Enable/ Dsable and senvice Interrupt Gonditions
Al of these things are accomplished by reading from or writing to the mary on- chip regsters, within the LN device
Table 4 lists each of these registers and their comesponding address location within the UN address space.
3.3.1 UN Register Addressing
The array of on+ chip registers consists of a variety of register types. These registers are denoted in Table 4, as follows:
* R ORead Qly Regsters
* R WRead Wite Regsters
* RURReset upon Read Regsters
» SemSemaphore Bit- field
Additionally some of these registers consists of both R O and R Whit- fields. These registers are denoted in Table 4 as
“‘Combination of R Wand R O.
The hit- format and definitions for each of these registers are presented in Section 3.3.2.
Table 4. Register Addressing of the UNI Programmable Registers
Address Read Mode Register Wite Mode Register Register Type
00h UN Qperating Mode Register UN (perating Mode Register RwW
01h WN I/ O Gontrdl Regiister WN I/ O Gontrol Register RW
02h Part Number Register RO
03h \ersion Number Register RO
04h WN Interrupt Enable Register WN Interrupt Enable Register RW
05h WN Interrupt Satus Regster RO
06h Test Gdl Gontrol and Satus Regster Test Gdl Gontrd and Satus Regster Gombination of R Oand R W
(R Wportion only)
07h Future Use Future Use
08h Test Cdl Header Byte 1 Test Gl Header Byte 1 RW
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Table 4. Register Addressing of the UNI Programmable Registers (Continued)

Address Read Mode Register Wite Mode Register Register Type

0%h Test Cell Header Byte 2 Test Cell Header Byte 2 RwW

0Ah Test Cell Header Byte 3 Test Cell Header Byte 3 RwW

0Bh Test Cell Header Byte 4 Test Cell Header Byte 4 RwW

0Ch Test Cdl Bror Accumulator-Most RO
Sgnificant Byte

OCh Test Cdl Bror Accumulator-kesst RO
Sgnificant Byte

OEh Rx E3 Framer Gonfiguration and Rx E3 Corfiguration and Satus Gombination of R Oand R W
Satus Regster4 Regster-1 (R Wportion only)

OFh Rx E3 Framer Gonfiguration and Rx E3 Framer Gonfiguration and Gombination of R Oand R W
Satus Regster 2 Satus Regster-2

10h Rx E3 Framer Interrupt Enable Rx E3 Framer Interrupt Enable Gombination of R Oand R W
Regster-1 Regster-1 (R Wportion only)

11h Rx E3 Framer Interrupt Enable Rx E3 Framer Interrupt Enable Gombination of R Oand R W
Regster 2 Regster-2 (R Wportions only)

12h Rx E3 Framer Interrupt Satus Gmbination of R Oand RLIR
Register1

13h Rx E3 Framer Interrupt Satus Gombination of R Oand RLR

Regster-2

14h Rx NR Regster RO

15h R« GC Register RO

16h R< TIB- 0 Regjster RO

17h R< TIB- 1 Regjster RO

18h R« TIB- 2 Regjister RO

1%h Rx TIB- 3 Register RO

1A Rx TIB- 4 Register RO

1Bh Rx TIB- 5 Register RO

1th Rx TIB- 6 Register RO

1Ch R< TIB- 7 Regjister RO

1Eh Rx TIB- 8 Register RO

1M Rx TIB- 9 Register RO

20h Rx TIB- 10 Regster RO
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Table 4. Register Addressing of the UN Programmable Registers (Continued)

Address Read Mode Register Wite Mode Register Register Type
21h Rx TIB- 11 Regjster RO
22h Rx TIB- 12 Regster RO
23h Rx TIB- 13 Register RO
24h Rx TIB- 14 Regjster RO
25h Rx TIB- 15 Regster RO
26h Rx E3 LAPD Qontrol Register Rx E3 LAPD Cartra Regster RW
27h Rx E3 LAPD Satus Regster RO
28h Tx E3 Framer Qorfiguration Regster Tx E3 Framer Gorfiguration Register RW
2%h Tx QC Byte Register TX GC Byte Register RW
2 Tx MA Bjte Regster Tx VA Byte Register RwW
2Bh Tx NR Byte Regster TX NR Byte Regster RwW
2Ch Tx TIB- O Register T TIB- 0 Regster RwW
2Ch T TIB- 1 Register Tx TIB- 1 Register RW
2Eh T TIB- 2 Register X TIB- 2 Register RW
2Fh Tx TIB- 3 Register T TIB- 3 Register RW
30h Tx TIB- 4 Register T TIB- 4 Regster RwW
31h T TIB- 5 Register Tx TIB- 5 Register RW
32h Tx TIB- 6 Register X TIB- 6 Register RW
33h Tx TIB- 7 Register Tx TIB- 7 Register RW
34h Tx TIB- 8 Register Tx TIB- 8 Register RW
35h T TIB- 9 Register TX TIB- 9 Register RW
36h TX TIB- 10 Regster TX TIB- 10 Regster RW
37h TX TIB- 11 Regster TX TIB- 11 Regster RW
38h T TIB- 12 Register Tx TIB- 12 Regster RW
3%h Tx TIB- 13 Regster Tx TIB- 13 Regster RW
3 T TIB- 14 Regster Tx TIB- 14 Regster RW
3Bh T TIB- 15 Regster TX TIB- 15 Regster RW
3th TXFAL Bror Mask Regster TXFAL Eror Mask Regster RW
3Ch TA2 Bror Mask Regster T2 Bror Mask Regster RW
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Table 4. Register Addressing of the UNI Programmable Registers (Continued)

Address Read Mode Register Wite Mode Register Register Type
3Eh TBIP- 8 Error Mask Register TBIP- 8 Error Mask Regster RW
3Fh Tx E3 LAPD Satus/ Interrupt Register Tx E3 LA Satus/ Interrupt Register Cmbnation of RWR Qand RR

(R Wportions thereof)

40h AVON LOV Brent Gount RR
Regster-M3B

41h AVON LV Brent Gount RR
Regster-SB

42h AVION Faming BEror Bent RR
Qount-MB

43h PVON Faming Eror Brent RR
Qunt+B

44h AVION Received FEBE Bvent RR
Qount-MB

45h AVON Receive FEBE Bent RR
Qunt+B

46h PVON Famer Parity Bror Brent RR
Qount-MB

47h PVION Famer Parity Bror Brent RR
Qunt+B

48h AVON Received Single- Bit HEC RR
Eror Count-M3B

49 AVON Received Single- bit HEC RR
Eror Count-:SB

4/ AVON Received Multiple- bit HEC RR
Eror Gount-MB

4Bh AVON Received Multiple- bit HEC RR
Eror Count-:SB

4Ch AVON Received Idle CAl RR
Qount-vost Sgnificant Byte

4Ch AVON Received ldle CAl RR
Qounteast Sgnificant Byte

4Eh AVON Received \Alid Cdll RR
Qount-vbst Sgnificant Byte

4Fh AVION Received \alid Cdll RR
Qounteast Sgnificant Byte

50h RAVICN Discarded G4l Count— RR
Most Sgnificant Byte
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Table 4. Register Addressing of the UNI Programmable Registers (Continued)
Address Read Mode Register Wite Mode Register Register Type

51h AVION Discarded G4l Count— RR
Least Sgnificant Byte

52h AVCN Transmitted Idie Gell RR
Qount-vost Sgnificant Byte

53h AVCN Transmitted Idie Gell RR
Qountteast Sgnificant Byte

54h RAVICN Transmitted \alid Cell RR
Qount-vost Sgnificant Byte

55h RAVICN Transmitted \alid Cell RR
Qountteast Sgnificant Byte

56h PVION Holding Register RO

57h Qre Second Bror Satus Regster RO

58h LCVene Second Accumulator RO
Regster-Mbst Sgnificant Byte

5%h LCV - Qne Second Accumulator RO
Regster - Least Sgnificant Byte

5/ BIP8-@ne Second Accumulation RO
Regster-M3B

5Bh BIP8-@ne Second Accumulation RO
Regster+SB

5Ch HEC Erors-@ne Second Accu- RO
muatar Regster-Mbst Sgnificant
Byte

5Ch HEC Brors-@e Second RO
Accumulator Register-keast
Sgnificant Byte

5Eh Rx CP Corfiguration Register Rx CP Corfiguration Register RW

5Fh Rx CP Addtional Configuration Rx CP Addtional Configuration RW
Register Register

60h Rx CP Interrupt Enable Register Rx CP Interrupt Enable Register RW

61h Rx CP Interrupt Satus Register Rx CP Interrupt Satus Register RR

62h Rx CP Ide Cdl Pattern Header Rx CP Ide Cel Pattern Header RW
Byte- 1 Register Byte- 1 Regjster

63h Rx CP Ide Cdl Pattern Header Rx CP Ide Cel Pattern Header RW
Byte- 2 Register Byte2 Regster

64h Rx CP Ide Cdl Pattern Header Rx CP Ide Cel Pattern Header RW
Byte- 3 Register Byte- 3 Register

65h Rx CP Ide Cdl Pattern Header Rx CP Ide Cel Pattern Header RW
Byte- 4 Register Byte- 4 Register

66h R« CP de Gdl Mask Bte- 1 Register R CP de Gdl Mask Bite- 1 Regster RW
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Table 4. Register Addressing of the UNI Programmable Registers (Continued)

Address Read Mode Register Wite Mode Register Register Type
67h R« CP Ide Gdl Mask Byte- 2 Regster R¢ CP Ide Gdl Mask Byte- 2 Regsster RW
68h R« CP Ide Gdl Mask Byte- 3 Regster R« CP ide Gdl Mask Byte- 3 Register RW
6% R« CP Ide Gdl Mask Byte- 4 Regster R« CP de Gdl Mask Byte- 4 Register RW
6/ Rx CP Usr Rrogrammable Gdl Fiter Rx CP Usr Pogrammable G4l Filter RwW
Pettern Header Byte 1 Register Pattern Header Byte 1 Regster

6Bh Rx CP Usr Rrogrammable GAl Fiter Rx CP Usr Pogrammable G4l Filter RW
Pettern Header Byte 2 Register Pattern Header Byte 2 Register

6Ch Rx CP Usr Programmeable Gdl Fiter Rx CP Usr Pogrammable G4l Filter RW
Pettern Header Byte 3 Register Pattern Header Byte 3 Register

6Ch Rx CP Usr Programmable Gdl Fiter Rx CP Usr Pogrammable G4l Filter RwW
Pettern Header Byte 4 Register Pattern Header Byte 4 Regster

6Eh Rx CP Usr Programmable Gdl Fiter Rx CP Usr Programmable G4l Filter RwW
Vask Byte 1 Regster Mask Byte 1 Register

6Fh Rx CP Usr Rrogrammeable Gdl Fiter Rx CP Usr Programmable G4l Filter RW
Vask Byte 2 Regster Mask Byte 2 Register

70h Rx CP Usr Pogrammable Gdl Fiter Rx CP Usr Pogrammable G4l Filter RW
Vask Byte 3 Register Mask Byte 3 Register

71h Rx CP User Programmable Cdl Rx CP User Programmable Cdl RW
Flter Mask Byte 4 Regster Flter Mask Byte 4 Regster

72h Tx CP Cortrol/ Interrupt Register Tx CP Cartral/ Interrupt Register RW

73h TX CP OAM Register Sem

74h Tx OP HEC Eror Mask Regster Tx CP HEC HEror Mask Regster RW

75h Fuure Use Fuure Use hkx

76h Tx CP Ide Gall Pattern Heeder Tx CP Idle Cell Pattem Header RW
Byte- 1 Register Byte - 1 Regster

77h Tx CP Ide Gall Pattern Heeder Tx CP Idle Cell Pattem Header RW
Byte- 2 Register Byte - 2 Regster

78h TX CP Ide Gall Pattern Header Tx CP Idle Cell Pattem Header RW
Byte- 3 Register Byte - 3 Register

7%h Tx CP Ide Gall Pattern Header Tx CP Idle Cell Pattem Header RW
Byte- 4 Register Byte - 4 Register

A Tx CP Ide Gall Pattern Header Tx CP Idle Cell Pattem Header RwW
Byte - 5 Register Byte - 5 Regster

7Bh Tx CP Ide Gall Payload Regster Tx CP Idee Cel Payload Register RwW

7Ch Uopia Gonfiguration Register Uopia Gonfiguration Register RW

7Ch Rx UT Interrupt Enable/ Satus R UT Interrupt Enable/ Satus Gmbination of R Wand RIR
Register Regjster

7Eh Rx Utopia Address Register Rx Utopia Address Regster RW
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Table 4. Register Addressing of the UNI Programmable Registers (Continued)
Address Read Mode Register Wite Mode Register Register Type
Hh Fuure Use Fuure Use kkk
80h T UT Interrupt/ Satus Regster Tx UT Interrupt/ Satus Register Gmbination of R Wand RIR
8lh Fuure Use Fuure Use kkk
82h Tx Utopia Address Register Tx Utopia Address Register RwW
83h Tx HFO Satus Register RO
84h Line Interface Drive Regster Line Interface Drive Regster RwW
85h Line Interface Scan Regster RO
86h- CCh | Transmit LAPD Message Buffer Transmit LAPD Message Buffer RW
OHr 13Bh | Receive LAPD Message Buffer Receive LAPD Message Buffer RO
1361 16Eh | Transmit OAM Gl Buffer Transmit OAM Gall Buffer RW
16 14 Receive OAM QA Buffer Receive OAM Gl Buffer RO

3.3.2 N Register Description
This section provides a functional description of each bit- field within each of the on- chip UN Registers.

Note: For all on- chip registers, a table containing the bit- fomat of the register is presented. Additionally, these
tables also contain the default values for each of these register bits. Finally, the functional description, associated
with each register bit- field is presented, along with a reference to a Section Number, within this Deta Sheet, that
provides a more in- depth discussion of the functions associated with this register bit- field.

3.3.2.1 UN Operating Mode Register

Address = 00h, UN Operating Mode Register
Bt 7 Bt 6 Bt 5 Bt 4 Bit 3 Bit 2 Bt 1 Bit 0
Unused Cisable LOC Int LOS Reset By Reg Cdl Loop
Enable
back Line Loop
back TimRef
(D) TimRef

47




XRT7234 E3 UN FOR ATM >X I
RBV. P1.0.0
Address = 00h, UN Operating Mode Register
S(0)
RO RW RW RW RW RwW RW RW
0 1 1 0 0 0 0 0
Bit 6-Bsable LOC

This “Read/ Wite" bit- field allows the user to enable or disable the “Loss of Qock signal” circuit. Witing a “1” to
this bit- field disables the “Loss of dock” circuit. Witing a “0” to this bit- field enables the “Loss of dock” circuit.

Bit 54at LOS Enable

This “Read Wite” hit- field allows the user to define the “Loss of Sgnal” (LOS) declaration criteria that the
Receive B3 Famer will use. A most, the Receive E3 Famer can declare an LGS condition if one of the follow
ing two conditions are met.

1. The RPCE and RNEGinput pins are ‘stuck’ at “0” for 32 or more consecutive bit- periods.
2. The XR T7295 E3 Line Receive IC asserts the ROS input pin of the UN (please see Section 5.0).

Witing a ‘0" to this bit- field configures the Receive E3 Framer to declare an LGS condition only if the ROS
input pin is asserted. In this configuration, the Receive E3 Framer will not declare an LGS condition if it detects
a string of 32 (or more) consecutive “0s”, in the incoming E3 data stream via the RPOS and RNEG pins.

Witing a “1” to this bit- field configures to the Receive E3 Framer to declare an LGS condition if either one of
the following two conditions occur:

» The RPCE and RNEG input pins are stuck at “0” for 32 or more consecutive hit- periods.

* If the ROS input pin is asserted.

Bt 4 Reset By Reg (Reset by Regster Setting)

This “Read/ Wite” bit- field allows the local mP/ mC to command a reset of the entire UNI IC Wen the UN is
reset, both the THFO and the RAFO are flushed, all on- chip registers are reset to their default values, and
all configurations are automatically set to their default conditions.

Witing a “1” to this bit- field will reset the UN IC Witing a “0” to this bit- field imposes no change in the UN IC

Bit 3-Cdl Loopback’ Mbde

This “Read Wite" bit- field allows the user to configure the UN to operate in the “Cdl Loopback’ mode. This is
a operating mode that is available via the UN Test and Diagnostic Section. When the UN is operating in this
mode, then the AIM Galis that are delineated and pass through the Receive Gdl Processor will be routed directly
(internally) to the Tx HFO (within the Transmit Wopia Interface block).

Witing a “1” to this bit- field enables the “Cdl Loopback’ Mode. Witing a “0” to this bit- field disables the Cdl
Loopback Mode.

For more information on the Gdl Loopback Mode of operation, please see Section 4.1.3.

Bit 2-Hne Loopback’ Mode

This “Read/ Wite” hit- field allows the user to configure the UN to operate in the “Line Loopback’ mode. This is
a operating mode that is available via the UN Test and Diagnostic Section. When the UN is operating in this
mode, then the data stream from the TXPCS and TINEG pins of the Transmit E3 Framer, are (internally) looped
back into the Receive RPCE and RNEG input pins of the Receive E3 Famer.

Witing a “1” to this bit- field enables the “Line Loopback’ Mode. Witing a “0” to this bit- field disables the “Line
Loopback’ Mode.

For more information on the Line Loopback Mode of operation, please see Section 4.1.1.
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Bits 1, 0-#mReFSH[ 1, O] (Timing / Framing Reference Sdect BitsFansmit E3 Framer)
These two ‘Reed Wite” bit- fields allows the user to select the timing reference signal for the Transmit E3 Framer block.
The relationship between these two hit- fields and these three parameters are tabulated below:
TmRefSE[1, 0] Transmit E3 Framer Timing/ Framing Reference
00 Tnak
* Haming is asynchronous from Poner On.
¢ Famer Tming is derved fram the 34.386 M clock signal, which is applied at the TxXIndk pin.
(For more information please see Section 6.3.3.6.2)
01 TdFrameRef
» Haming is derived from the THameRe input (eg., a new E3 frame is started, upon the rising edge
of the TdrameRe input signal).
e Hamer Timing is derived from the 34.386 Mz clock signal at the TxInGk pin.
(For more information please see Section 6.3.3.6.3)
10 Rdinedk
* Faming is derived from the Receive E3 Framer
» Famer Tming is derived from the Rdinedk input signal.
¢ (For more information, please see Section 6.3.3.6.1)
11 TxXInak
* Faming is asynchronous from Power Qn.
» Famer Timing is derived from the 34.368 MHz clock signal, which is applied at the TxInAk pin.
(For more information please see Section 6.3.3.6.2)
3.3.22 N I/ O Gontrol Register
Address = 01h, UN I/ O Gontrol Register
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
LOC Rx LOC Tx Interrupt AV HDB3* Unipolar/ TxLine Rdine Reframe
Enable Bipolar* ak Inv ak Inv
Reset
RO RO RwW RwW RwW RwW RwW RwW
0 0 0 0 0 0 0 0
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Bit 7HOC Rx

This “Readt Qnly” bit- field indicates whether or not the UN is currently experiencing a “Loss of Rdinedk signal”
evert. This UN will set this bit- fidd to “1” if it is currently experiencing a “Loss of RdineCk signal” event. Gonversely,
the UNL will clear this bit- field (to “0”) if it detects the presence of the Rdinedk signal.

Bit 6+OC Tx

This “Read- Qnly” bit- field indicates whether or not the UN is currently experiencing a “Loss of TxinCk signal”
evert. This UN will set this bit- fidd to “1” if it is curently experiencing a “Loss of TXinCk signal’ event. Gonversely, the
UN will clear this bit- field (to “0”) if it detects the presence of the TxIndk signal.

Bit 54t Bn Reset (Automatic Reset of Interrupt Endble Bits) Sdect

This “Read/ Wite" hit- field allows the user to configure the UN to automatically clear the “Interrupt Enable” bit of an
‘activated’ interrupt, during the Interrupt Service Routine. If the user selects this option, then an interrupt will be
automatically disabled following its activation. The user must go back and write to the appropriate register(s) in
order to enable the interrupt once again. This option is useful in preventing a recursively occuning interrupt from “tying
up the system” and loading down the local mQ mP.

Witing a ‘1’ to this bit- field configures the UN to automatically disable interrupts, followning their activation. Witing
a ‘0’ to this hit- field configures the UN to leave the Interrupt Enable bits enabled, following interrupt activation.

Bit 4-AV/ HDB3* (Line Code)
This “Read Wite” hit- field allows the user to specify whether the E3 line code should be in the AVl (Atemate Mark
Inversion) or HDB3 (Bipolar, with 4 Zero Substitution) format.

Witing a “1” to this bit- field configures the line code (of the Transmit and Receive B3 Framers) to be AM. Witing a ‘0’
to this bit- field, configures the ine code (of the Transmit and Receive E3 Famers) to be HOB3. For more information into
the AVl and HCB3 format, please see Sections 6.3.3.7.1.2.1 and 6.3.3.7.1.2.2.

Note: This bit- field is ignored if Bit 3 is “1".

Bit 3-Unipolar/ Bipolar* (Line Code)
This “Read Wite” hit- field allows the user to configure the Transmit and Receive E3 Framers to transmit/ receve data
in a Unipolar (Sngle- Rail) or in a Bipolar (Dual- Rail) format.

If the user selects the “Bipolar” format, then he/ she can manipulate Bit 4 (of this register) in order to select either the
AV or HDB3 line code.

Witing a “0” to this bit- field configures the Transmit E3 Framer to transmit data in a bipolar (dual- rail) format; and
the Receive E3 Framer to receive data from the “ine” in a bipolar (dual- rail) fomat. Witing a “1” to this bit- field configures
the Transmit E3 Framer to transmit data to the line, in a unipolar (single- rail) formet, and the Receive E3 Framer to
receive data from the “line” in a unipolar format.

For more information on Unipolar and Bipolar formats, please see Sections 6.3.3.7.1.1 and 6.3.3.7.1.2.

Bt 2-Bdinedk Inv

This “Read/ Wite” hit- field allows the user to configure the Transmit E3 Framer to update the outbound E3 data on the
TXPCB and TYNEG output pins, on either the rising or the falling edge of TxLinedk.

Witing a “0” to this bit- field configures the Transmit E3 Framer to update TXPOS and TXYNEG on the rising edge of
Tinedk.

Witing a “1” to this bit- field configures the Transmit E3 Framer to update T™}¥POS and TYNEG on the falling edge of
Tinedk.

For more information on this feature, please see Section 6.3.3.7.2.
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Bit 1-Rdinedk Inv
This “Read/ Wite” hit- field allows the user to configure the Recelve E3 Framer to “sample” the incoming E3 data at
the RPCSE and RINEG input pins, on either the rising or faling edge of Rd.inedk.
Witing a ‘0" configures the Receive B3 Framer to sample the RPCS and RINEG input pins on the rising edge of the
Rdinedk.
Witing a “1" configures the Receive E3 Framer to sample the RPCS and RINEG input pins on the falling edge of the
Rdinedk.
For more information on this feature, please see Section 7.1.2.1.3.
Bt O-Reframe (Receve E3 Famer)
Wen a ‘0" to “1” transition is detected in this bit- fidd, then the Receive E3 Framer will be forced to start a frame search.
3.3.2.3 Part Number Register
Address = 02h, Part Number Register
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Part Number
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 1 1
3.3.2.4 Version Number Register
Address = 03h, Version Number Register
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Version Number
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 1 1
3.3.25 WN Interrupt Enable Register
Address = 04h, UN Interrupt Enable Register
Bit 7 Bt 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Unused Qe Sec T E3 R« E3 T CP Rx CP Tx Utopia Rx Utopia
Interrupt Framer Framer Interrupt Interrupt Interrupt Interrupt
Enable Interrupt Interrupt Enable Enabl Enable Enable
Enable Enable
RO RW RW RW RW RW RW RW
0 0
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Bit 6-Gne Second Interrupt Enable

This “Read Wite” hit- fidd allows the user to enable or disable the “Cne Second” Interrupt, thet is automatically generated
by the UN device, once for each second.

Witing a “0” to this bit- field disables this interrupt. Gonversely, writing a “1” to this bit- field enables the “One-
Second” interrupt.

Bit 5% E3 Framer Interrupt Enable

This “Read/ Wite” bit- field allows the user to disable the “Transmit E3 Framer block” related interrupt, or to enable
this interrupt, that has been enabled via the “Tx E3 LAPD Status/ Interrupt” Register (Address = 3Fh).

Witing a “0” to this bit- field disables the “Transmit E3 Framer block” related interrupt (independent of the enable/
disable status of this interrupt within the “Tx E3 LAPD Satus/ Interrupt” Register). Witing a “1” to this bit- field
enables this interrupt provided that it has already been enabled via the “Tx E3 LAPD Satus/ Interrupt” register.

Bit 4Rx E3 Framer Interrupt Endble

This “Read Wite" bit- field allows the user to globally disable all “Receive E3 Framer” block interrupts; or to enable
thase ‘“Recelve E3 Framer” interrupts that are enabled via “Rx E3 Interrupt Enable Register- 17 (Address = 10h), or
the “Rx B3 Interrupt Enable Register - 2" (Address = 11h).

Witing a “0” to this bit- field disables ALL “Receive E3 Framer” block interrupts (independent of the enable/ disable
status of these interrupts within these other registers). Witing a “1” to this bit- field enables those “Receive E3
Famer” interrupt that have already been enabled via these other registers.

Bit 3 CP Interrupt Enable

This “Read Wite” hit- field allows the user to disable the “Transmit Cdl Processor block” related interrupt, or to
enable this interrupt, that has been enabled via the “Tx CP Cortral/ Interrupt” Register (Address = 72h).

Witing a “0” to this bit- field disables the “Transmit Cdl Processor block” related interrupt (independent of the
enable/ disable status of this interrupt within the “Tx CP Cortral/ Interrupt” Register). Witing a “1” to this bit- field
enables this interrupt, provided it has been enabled within the “Tx CP Cortrol/ Interrupt” Register.

Bit 5Rx CP Interrupt Enable

This “Read/ Wite” bit- field allows the user to globally disable all “Receive Cell Processor block” interrupts; or to
enables those interrupts that have been enabled via the “Rx CP Interrupt Enabe” Register (Address = 60h).

Witing a “0” to this bit- field disables ALL ‘Receive Cdl Processor block” interrupts (independent of the enable/ dis-
able status of these intenrupts via the “Rx CP Interrupt Enable” Register). Witing a “1” to this bit- fild enables those
‘Receve Cdl Processor block” interrupt that have already been enabled via the “Rx CP Interrupt Enable” Register.

Bit 1-7 Uopia Interrupt Enable

This “Read/ Wite” hit- field allows the user to globally disable all “Transmit Utopia Interface block” interrupts; or to
enable those interrupts that have been enabled via the “Tx Utopia Interrupt Enable/ Satus” Regster (Address = 80h).
Witing a ‘0" to this bit- fid disables ALL “Transmit Uopia Interface block” interrupts (independent of the enable/ disable
status of these interrupts within the “Tx Utopia Interrupt Enable/ Satus” Register). Witing a “1” to this bit- field

enables those “Transmit Wopia Interface block” interrupts that have already been enabled via the “Tx Utopia Interrupt
Enable/ Satus” Regster.
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Bit 0-Rx Utopia Interrupt Enable
This “Read Wite” hit- field allows the user to globally disable all “Recee Utopia Interface block” interrupts; or to
enables thase interupts that have been enabled via the “Rx Uopial Interrupt Enable/ Satus” Regster (Address = 7Ch).
Witing a “0” to this bit- field disables ALL ‘Receive Utopia Interface block” interrupts (independent of the enable/
disable status of these interrupts within the “Rx Utopia Interrupt Enable/ Satus” Register). Witing a “1” to this bit-
field enables those “Receive Uopia Interface block” interrupts that have already been enabled via the “Rx Utopia
Interrupt Enable/ Satus” register.
3.3.2.6 WN Interrupt Status Register
Address = 05h, UN Interrupt Satus Register
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Unused Qe Sec ™ E3 Rx E3 ™ CP Rx CP Tx Utopia Rx Utopia
Interrupt Framer Framer Interrupt Interrupt Interrupt Interrupt
Satus Interrupt Interrupt Enable Enable Enable Enable
Enable Enable
RO RR RO RO RO RO RO RO
0 0 0 0 0 0 0 0

Bit 6-Gne Second Interrupt Status

This “Reset- upon- Read’ hit- field indicates whether or not the “One Second” interrupt has occurred, since the last
read of this register.

If this bit- field is “0", then a “One Second” interrupt has not occurred.
Honever, if this bit- field is “1”, then the “One Second” interrupt has occurred.

Bt 5—x E3 (Framer) Interrupt Status

This “Read- Qnly” bit- field indicates whether or not a “Transmit E3 Framer block” interrupt request is pending.

If this bit- fidld is “0", then no “Transmit E3 Framer block” interrupt request is pending.

Honever, if this bit- fidd is “1”, then a “Transmit E3 Framer” block interrupt request is pending and aweiting service.
Snce the Transmit E3 Famer has one patertial interrupt (LAPD Message Transfer GComplete), the user should indude
a read to the Tx B3 LAPD Satus/ Interrupt Register (Address = 3Fh), during the Interrupt Senvice Routine, in order to
properly service this interrupt.

This bit- field will be deared (set to “0”) after the local mP has read the “Tx E3 LAPD Satus/ Interrupt” register.

Bt 4Rx E3 (Framer) Interrupt Status

This “Read- Qnly” bit field indicates whether or not a “Receive E3 Framer block” interrupt request is pending.

If this bit- field is “0", then no “Receive E3 Framer block” interrupt request is pending.

Honever, if this bit- fidd is “1” then a “Receive E3 Framer block” interrupt request is pending and awaiting service. Snce
the Receive B3 Framer has several “potertial” interrupt sources, the user should include reads to the following reg-
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isters, during the Interrupt Sarvice Routine, in order to determine the exact cause of the interrupt.
* Rx E3 Interrupt Satus Regster-3- (Address = 12h)
* Rx E3 Interrupt Satus Register-2- (Address = 13h)

This bit- field will be deared (set to “0") after the local mP has read the “Rx E3 Interrupt Satus” register that contains
the bit- field which is associated with the interrupting condition.

Bit 3 CP (Cdl Processor) Interrupt Status

This “Read- Qnly” bit- field indicates whether or not a “Transmit Cdl Processor block” interrupt is pending.

If this bit- fidld is “0", then no “Transmit Cdl Processor block” interrupt request is pending.

Honever, if this bit- field is “1”, then a “Transmit Cdl Processor block” interrupt request is pending and awaiting ser-
vice. Snce the Transmit Cdl Processor has only one potential interrupt source (Data Path Integrity Brror Geeur-

rence), the user should still include a read to the “Tx CP Cortrol/ Interrupt Register (Address = 72h), in the Interrupt
Senvice Routine, in order to properly service this interrupt.

This bit- field will be cleared (set to “0") after the local mP has read the “Tx CP Cartrol/ Interrupt” register.

Bit 2-Rx CP (Cdl Processor) Interrupt Status

This ‘Reedt Qnly” bit fied indicates whether or not a “Receve Gl Processor block” interrupt request is pending.

If this bit- field is “0", then no “Receive Cdl Processor block” interrupt request is pending.

Honever, if this bit- field is “1” then a “Receive Cdl Processor block” interrupt is pending and aweiting service. Snce
the Receive Cdl Processor has several “potential” interrupt sources, the user should include a read to the “Rx CP

Interrupt Satus” Register (Address = 61h), during the Interrupt Sarvice Routine, in order to determine the exact
cause of the interrupt.

This bit- field will be deared (set to “0") after the local mP has read the “Rx CP Interrupt Status” register.

Bit 1-5 Wopia Interrupt Satus

This “Readt Qnly” bit field indicates whether or not a “Transmit Uopia Interface block” interrupt request is pending.

If this bit- field is “0", then no “Transmit Wopia Interface block” interrupt request is pending.

Honever, if this bit- fidd is “1”, then a “Transmit Uopia Interface block” interrupt request is pending and aweiting service.
Snce the Transmit Wtopia Interface Block has multiple potential interrupt sources, the user should include a read to

the “Tx Uopia Interrupt/ Satus Register” (Address = 80h) in the Interrupt Senice Rauting, in order to determine the
exact cause of the interrupt.

This bit- field will be deared (set to “0") after the local mP has read the “Tx UT Interrupt/ Satus” register.

Bt 0-Rx Utopia Interrupt Satus

This ‘Reedt Qnly” bit fied indicates whether or not a “Receve Utopia Interface block” interrupt request is pending.

If this bit- fidld is “0", then no “Receive Uopia Interface block” interrupt request is pending.

Honewer, if this bit- fidd is “1”, then a “Receive Uopia Interface block” interrupt request is pending and aweiting service.
Snce the Receive Uopia Interface block has muitiple potential interrupt sources, the user should include a read to the
‘Rx UT Interrupt Enable/ Status Register” (Address = 7Dh), in order to determine the exact cause of the interrupt.

This bit- field will be deared (set to “0”) after the local mP has read the “Rx UT Interrupt Enable/ Status” register.
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3.3.2.7 Test Gdl Contrd and Satus Register
Address = 06h, Test Cell Control and Status Register
Bt 7 Bt 6 Bit 5 Bit 4 Bit 3 Bit 2 Bt 1 Bt 0
Unused Test Cdl Bnable Unused Qe Shat Test QOne Shot Done PRBS Lock
RO RO RO RW RO RwW RO RO
0 0 0 0 0 0 0 0

Bt 4Fest Cdl (Generator/ Receiver) Enable

This “Read Wite” bit- field allows the user to perfom some testing on the UN, by activating the “Test and Dagnostic”
section. Once the user has activated this section, then the ‘internal” Test Cdl Generator and Test Cdl Receiver will
be active. The Test Gdl Generator will generate cells in accordance with a ‘traffic pattem” as dictated by the user in
his/ her selection within the “One Shat Test” bit field. The Test Cdl Generator will generate test cells that contain the
header byte pattem, as specified (by the user) in the “Test Cdl Header Byte- 1 through 4” registers. The payload
portion of each of these test cells will be “filled with” data generated by a Pseudo- Random Byte Sequence (PRBS
generator.

The Test Cdl Receiver functions as the “Test Gdl Snk” and bit- error analyzer. The Test Cdl Receiver will recognize
each of these test cells by their header byte pattems. Futher, the Test Gal Receiver will attempt to analyze the payload
data (within each of these test cells) by acquiring “PRBS Lock’ on the data. Once the Test Cdl Receiver has “PRBS
Lock’ on this test cell payload data, then it can perfom emor- checking and error- reporting on this data. The “Test and
Dagnostic” section of the UN performs error reporting by updating the “Test Cdl Bror Accumulator” registers.
Witing a “1” to this bit- fidd enabes the “Test Gl Ganerator/ Reoeiver”. Witing a ‘0" disabes the “Test Gl Generator/ Recahver”

For more information on these features, please see Section 4.3.

Bit 2-Gne Shat Test

This “Read Wite” bit- fied allows the user to specify which of two ‘traffic options’ that he/ she would like the test cells to
be generated. The UN “Test and Diagnostic” section supports the following traffic options:

* “One Shat” Mode-Asingle burst of 1024 Test Cdls are generated

* ‘Cortinuous” Mode-A-continuous stream of Test Cdls are generated for the duration that the “Tes Cdl Generator/
Receiver’ receiver are enabled.

Setting this bit- field to “1", followed by a ‘0" to “1” transition in the “Test Cdl Enable” bit field (Bit 4 of this register),
causes the Test Cdl Generator to operate in the “One Shat” Mode, and generate a single burst of 1024 test cells.
Aterwerds the Test Gdl Generator will halt, and will cease the production of new test cells, until the next “0” to “1”
transition occurs in the “Test Cdl Enable” bit field.

Qonversely, setting this bit- field to “0", followed by a ‘0" to “1” transition in the ‘Test Cdl Enable” bit field, causes
the Test Cdl Generator to operate in the “Continuous” Mode. When the Test Gdl Generator is operating in the
‘Cortinuous’ mode, it will produce a “continuous” stream of Test Cdls, for the duration that the “Test Cdl Enable”
bit- field is set to “1".

Bit 1-Ghe Shat Done

This “Read- Qnly” bit- field allows the user to monitor the status of the Test Cdl Generator, while it is operating in the
‘One Shat” Mode. This bit- field will be set to “1”, when the Test Cdl Generator has completed its generator of the
‘burst” of the 1024 test cells. Conversely, this bit- field will be set to ‘0" while ‘test cell generation” is “in process”.

Note: This bit- field has no meaning if the Test Cdl Generator is operating in the “Continuous” Mode.
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Bit 0-FPRBS (Pseudo- Random Byte Sequence) Lock

This “Read- Qnly” bit field indicates whether or not the “Test Gal Receiver” has acquired “PRBS Lock” with the payload
data of the incoming test cells. Once the “Test Cdl Receiver” has acquired “PRBS Lock” with this data, then it can
begin to perform error- checking on the incoming test cells.

Address = 07h, Future Use

Bit 7 Bit 6 Bt 5 Bit 4 Bt 3 Bit 2 Bt 1 Bit 0

3.3.2.9 Test Cell Header Byte- 1

Address = 08h, Test Gell Heeder Byte- 1

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Test Cell Header Byte 1

RW RW RW RW RW RW RW RW

0 0 0 1 0 0 0 1

The ‘Read Wite” bit- fields, within this register; along with those bit- fields within the “Test Cdl Header Byte- 2 through -
4" registers; allows the user to define the header byte pettems for each of the ‘test cdlls’ thet will be generated by the Test
Gdl Gererator. This particular register allows the user to define the pattern for the first octet of these test cells.

3.3.2.10 Test Cell Header Byte- 2

Address = 09h, Test Cell Header Byte- 2

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Test Gdl Header Byte 2
RW RW RW RW RW RW RW RW
0 0 1 1

The ‘Read Wite” bit- fields, within this register; along with those bit- fields within the ‘“Test Gal Heeder Bite- 1, - 3and - 47
regsters; allows the user to define the header byte pattems for each of the ‘test cells” that will be generated by the Test
Cdl Gererator. This particular register allows the user to define the pattemn for the second octet of these test cells.

3.3.2.11 Test Cell Header Byte- 3

Address = 04, Test Cell Header Byte- 3

Bit 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bit 0

Test Cdl Header Byte 3
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Address = 0Ah, Test Cell Header Byte- 3

RW RW RW RW RW RW RW RW

1 1 0 0 1 1

The ‘Read Wite” bit- fields, within this register; along with those hit- fields within the “Test Gdl Heeder Bte - 1, - 2ad - 4
registers; alloas the user to define the header byte pattems for each of the “test cells” that will be generated by the
Test Gdl Gererator. This particular register allows the user to define the pattern for the third octet of these test cells.

3.3.2.12 Test Cell Header Byte- 4

Address = 0Bh, Test Cdl Header Byte- 4

Bit 7 Bit 6 Bt 5 Bit 4 Bt 3 Bit 2 Bt 1 Bit 0
Test Cdl Header Byte 4

RW RW RW RW RwW RwW RW RwW

The ‘Read Wite” bit- fields, within this register; along with those bit- filds within the “Tes Cdl Header Byte- 1 through - 3”
registers; alloas the user to define the header byte pattemns for each of the “test cells” that will be generated by the
Test Cdl Generator. This particular register allows the user to define the pattem for the fourth octet of these test cells.

3.3.2.13 Test Cdl Eror Accumulator-EB

Address = 0Ch, Test Cdl Eror Accumulator-MSB

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0

These “Resat- upon- Read’ hit fields, along with those of the “Test Cdl Bror AccumulatorSB’ Register (Address
= (ODh), contains a 16- hit representation of the number of emed test cells that have been detected by the “Test Cdl
Receiver” since the last read of these registers. This register contains the upper- byte value for this 16- hit expression.

Note: The contents of these registers are valid only if the Test Cdl Recelver has acquired “PRBS Lock” with the
payload data of the test cells that it has received.

3.3.2.13 Test Cdl Eror Accumulator+SB

Address = ODh, Test Gall Error Accumulator£SB

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0

Test Cdl Bror-tow Byte
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Address = ODh, Test Gall Bror Accumulator--B
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0
These “Reset- upon- Read’ it fields, along with those of the “Test Cdl Bror Accumulator-M3B' Register (Address
= 0Ch), contains a 16- hit representation of the number of emed test cells that have been detected by the “Test Cdl
Receiver” since the last read of these registers. This register contains the lower- byte value for this 16- bit expression.
Note: The contents of these registers are valid only if the Test Cdl Receiver has acquired “PRBS Lock” with the
payload data of the test cells that it has received.
3.3.2.15Rx E3 Configuration and Satus Register- 1
Address = OEh, Rx E3 Configuration and Status Register- 1
Bit 7 Bt 6 Bt 5 Bit 4 Bt 3 Bit 2 Bit 1 Bt 0
REPLDType[2:0] REERF Ago R¢IVark Ago RPLDEQ[2:0]
RO RO RO RW RW RW RW RW
0 0 0 1 0 0 0 0

Hit 75-RPLDType2:0] (Received Payload Ty 2:0])

These three ‘Read- Qnly” bit- fields contain the “Payload Type” value within the MA byte of the most recently
received E3 frame.

Note: The “Payload Type Msmatch” interrupt will be generated if the contents of these hit- fidlds differ from that of
the “Bxpected Payload Types” in Bits 2 through O within this Regster.

Bit 4R Ago

This “Read Wite” hit- field allows the user to select one of the two RFERF Declaration Agorithms:

Witing a ‘0" to this bit- fied selects the following “REERF Declaration” algorithm:

 The Receive B3 Framer declares a “Far End Receive Fallure” (FERP) if the "FERF hit- field, within the MA byte is
set to “1" for 3 consecutive incoming B3 Frames. Likewise, the Receive E3 Framer will negate the ‘“Far End Receve
Failure” condition if the “FERF hit- field, within the MAyte is set to ‘0" for 3 consecutive incoming E3 Frames.

Witing a “1” to this bit- fidd selects the folloning “REERF Declaration” algorithm:

* The Recelve B3 FHamer dedares a ‘Far Bd Receive Failure” (FERF) if the ‘FERF bit- fidd, within the MA byte is set
to “1” for 5 consecutive B3 Fames. Likewise, the Receve E3 Famer wil negate the ‘Far End Receve Failure” condition
if the ‘FERF bit- field, within the MA byte is set to ‘0" for 5 consecutive incoming E3 Fames.

Bit 3-Rx Tvark Agorithm

This “Read Wite” hit- field allows the user to select the number of consecutive incoming E3 frames, that the “Timing
Marker” bit- field (within the MA byte- field) must be of a given logic state, before it is “validated” by the Receve B3
Famer. Once the Receive E3 Hamer has ‘Validated’ the state of the “Timing Marker” bit- field, then it will write this
logic state into Bit 1 (R<IMark) within the ‘Rx E3 Carfiguration & Satus Regster (Address = OFh).
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Witing a “0” into this bit- field causes the Receive E3 Framer to “validate” the Timing Marker value after receiving 3
consecutive incoming B3 frames, with the “Timing Marker” bit- field of a given value. Witing a “1” into this bit- field
causes the Receive E3 Framer to validate the “Timing Marker” value after receiving 5 consecutive incoming B3
frames, with the “Timing Marker” bit- field of a given value.
Bits 2-0: RPLDEQ[2:0]
This “Read Wite” bit- field allows the user to specify the “Payload Type” that he/ she expects in the MA bytes, of each
incoming E3 frame.
If the Receive E3 Framer detects a “Payload Type” that differs from the values within these bit- fields, then the UN will
generate the “Payload Type Msmatch” interrupt.
3.3.2.17 Rx B3 Status and Corfiguration Register- 2
Address = OFh, Rx B3 Configuration and Status Register- 2
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
RA.CF Ago R4LCF RQF RLCS RxAS RXPLD Type Rx Tvark REERF
UStab
RNV RO RO RO RO RO RO RO
0 1 1 0 0 1 1 1

Bt 7-R4{CF Ago (Loss of Frame Declaration Agorithm)

This “Read Wite” hit- field allows the user to select the “LOF (Loss of Frame) Declaration criteria, that will be used
by the Receive E3 Framer. Witing a ‘0" to this bit- field configures the Receive E3 Framer to declare an LOF condi-
tion, after it has been in the QCOF condition for 24 frame periods (3 ms). Witing a “1” to this bit- field configures the
Receive E3 Framer to declare an LCOF condition, after it has been in the OO condition for 8 frame periods (1 ms).

Bit 6-RCF (Loss of Frame Declaration)

This “Read- Qnly” bit- field indicates whether or not the Receive E3 Framer is currently in the “Loss of Fame” (LOP)
condition. If this bit- field is set to “1”, then the Receive E3 Framer is currently in the LOF condition. Gonversely, if
this bit- field is set to “0”, then the Receive E3 Framer is currently not in the LOF condition.

Bit 5RO (Qut of Frame Declaration)

This “Read- Qnly” bit field indicates whether or not the Receive E3 Famer is curently experiencing an “Qut of
Fame” (O0F) condition. The Receive E3 Framer will declare an OCF condition if it has detected errors in the frame
alignment bytes (FAL and FA?) in four consecutive frames. If this bit- field is set to “1”, then the Receive E3 Framer
has dedared, and is continuing to experience an OCF condition. If this bit- field is set to “0", then the Receive B3
Famer is currently not experiencing an GCF condition.

Bit 4R4.C5 (Loss of Sgnal Declaration)

This “Read- Qnly” hit- field indicates whether or not the Receive B3 Framer is curently experiencing a “Loss of Sgnal”
(LCS condition. The Receive E3 Framer will dedlare an LGS condition if it has detected a string of 32 consecutive
“0s”, via the RPCOSE and RINEG input pins. If this bit- field is set to “1”, then the Receive E3 Framer has declared,
and is continuing to experience an LCS condition. If this bit- field is set to ‘0", then the Receve E3 Framer is currently
not experiencing an LOS condition.
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Bit 3-RXAS (Aarm Indication Satus Declaration)

This “Read- Qnly” bit- field indicates whether or not the Receive E3 Framer is cuently experiencing an “AS’ condition.
The Receive B3 Framer will dedare an AS condition if it has detected two consecutive B3 frames, that each contain less
than seven (7) “0s” . If this bit- fidd is set to “1”, then the Receive E3 Framer has declared, and is continuing to expe-

rience an AS condition. If this bit- field is set to “0”, then the Receive E3 Framer is cumrently not experiencing an AS
condition.

Bit 2-RPLDype UnStab

This “Read- Qnly” bit- field indicates whether or not the Receive E3 Framer has been receiving a consistent “Payload
Type” value (within the MA Byte- FHeld); in the last 5 consecutive incoming E3 frames.

If the Receive B3 Framer has detected a change in the ‘Payload Type’ value, within the last 5 incoming B3 frames, then
it will set this bit- field to “1”. If the “Payload Type” value has been consistent in the last 5 B3 frames, then the
Receive B3 Framer will set this bit- field to “0".

Bit 1R« Tvark

This “Read- Qnly” bit- field reflects the “most recently” validated “Timing Marker” value. The Receive E3 Framer will
validate the “Timing Marker” state, after it has detected a “user- selectable” number of consecutive incoming E3 frames
with a consistent “Timing Marker” value. The user makes this selection by writing the appropriate value to Bit 3 (R<F
MarkAgo) within the “Rx E3 Configuration/ Status Register (Address = Oh).

Bt 0-RFER- (Far End Receive Failure)

This “Read- Qnly” bit- field indicates whether or not the Receive B3 Framer is experiencing an “FERF (Far- BEnd

Receive- Fallure) condition. The Receve E3 Framer will dedare a “FERF condition, if it has received a ‘User- sdlectable”
number of conseautive B3 frames, with the FERF bit- field (within the MA byte) set to “1”. This “user- selectalle” number is
either 3 or 5 B3 frames. Conversely, the Receive E3 Famer will ‘negate” the FERF dedaration, if it has received this
‘User- selectable” number of consecutive B3 frames, with the FERF bi field set to ‘0",

If this bit- field is set to “1", then the Receive B3 Framer has declared an FERF condition. If this bit- field is set to ‘07,
then the Receive B3 Framer has not declared an FERF condition.

Please see Sections 6.3.3.3.1 and 7.1.2.3.3, for a more detailed discussion on the meaning of the FERF hit- field,
within the B3 frame.

3.3.2.18 Rx B3 Interrupt Enable Register- 1

Address = 10h, Rx B3 Interrupt Enable Register- 1
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0
Unused QCFA Interrupt QCF Interrupt LOF Interrupt LOS Interrupt AS Interrupt
Enable Enable Enable Enable Enable
RO RO RO RwW RwW RW RW RW
0 0 0 0 0 0 0 0

Bit 4-Ghange of Fame Aignment Interrupt Enable

This “Read Wite” hit- field allows the user to enable or disable the “Change of Frame Aignment” interrupt. Setting this
bit- field to “1” enables this interrupt. Setting this bit- field to “0” disables this interrupt.

Bt 3-G0F (Qut of Hame) Interrupt Engble

This “Read Wite” hit field allows the user to enable or disable the “Change in Qut- of- Frame (QCP) status” interrupt.
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Stting this bit- field to “1” enables this interrupt. Setting this bit- field to “0” disables this interrupt. For more infor-
mation on the “OCF Condition, please see Section 7.1.2.2.1.
Bit 24HOF (Loss of Fame) Interrupt Enable
This “Read Wite” hit- field allows the user to enable or disable the “Change in Loss- of- Frame (LOP) status”
interrupt. Setting this bit- field to “1” enables this interrupt. Setting this bit- field to “0” disables this interrupt. For
more information on the “LOF Condition, please see Section 7.1.2.2.1.
Bit 1S (Loss of Sgnal) Interrupt Enable
This “Read Wite” hit- field allows the user to enable or disable the “Change in LOS condition” interrupt. Setting
this bit- field to “1” enables this interrupt. Setting this bit- field to “0” disables this interrupt. For more information
on the LOS Gondition, please see Section 7.1.2.3.1.
Bt 0-AS Interrupt Ehable
This “Read/ Wite" bit- field allows the user to enable or disable the “Change in AS condttion” interrupt. Setting
this bit- field to “1” enables this interrupt. Setting this bit- field to “0” disables this interrupt. For more information
on the AS Condtion, please see Section 7.1.2.3.2.
3.3.2.19 Rx B3 Interrupt Bnable Register- 2
Address = 11h, Rx B3 Interrupt Enable Register- 2
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
Unused TIB Change LAD FEBE FERF Bw Byte Framing Rx Pd Ms
Interrupt Interrupt Interrupt Interrupt Eror Byte Error Interrupt
Enable Enable Enable Enable Interrupt Interrupt Enable
Enable Enable
RO R'W RW RwW RW RW RwW RW
0 0 0 0 0 0 0 0

Bit 6-HB Change Interrupt Enable

This “Read Wite” hit- field allows the user to enable or disable the “Change in Trail Trace Buffer Message” inter-
rupt. Setting this bit- field to “1” enables this interrupt. Setting this bit- field to “0” disables this interrupt. For more infor-
mation on Trail Trace Buffer messages, please see Section 7.1.2.7.

Bit 5-Received LAPD Message Interrupt Enable
This “Read Wite” hit- field allows the user to enable or disable the “Received LAFD Message frame” interrupt.

Sdting this hit- fidld to “1” enables this interrupt. Setting this bit- field to “0” disables this interrupt. For more infor-
mation on this interrupt, please see Section 7.1.2.9.10.

Bit 4HBE (Far- BEnd Block Etror) Interrupt Enable

This “Read/ Wite” hit- field allows the user to enable or disable the “Far- Ed- Bock Bror (FEBR)” interrupt. Setting
this bit- field to “1” enables this interrupt. Setting this bit- field to “0” disables this interrupt. For more information on the
‘FEBE’ Interrupt condition, please see Section 7.1.2.9.11.

Bit 3HERF (Far- BEnd Recave Failure) Interrupt Enable

This “Read/ Wite” bit- field allows the user to enable or disable the “Change in FERF Gondition” interrupt. Setting
this bit- field to “1” enables this interrupt. Setting this bit- field to “0” disables this interrupt. For more information on
the “Change in FERF Condiition” interrupt, please see Section 7.1.2.3.3.

Bit 2-BM Byte Bror Interrupt Enable
This “Read/ Wite” bit- field allows the user to enable or disable the “BM Byte Eror” interrupt. Sating this bit- field to
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“1" enables this interrupt. Setting this bit- field to “0” disables this interrupt. For more information on this interrupt,
please see Section 7.1.2.9.5.

Bt 1-Faming Byte Eror Interrupt Enable

This “Read/ Wite” bit- field allows the user to enable or disable the “Framing Byte Error” interrupt. Setting this bit-

field to “1” enables this interrupt. Setting this bit- field to “0” disables this interrupt. For more information on this inter-
rupt, please see Section 7.1.2.9.12.

Bt 0-Recelve Payload Type Msmatch Interrupt Ensble

This “Read Wite” hit- field allows the user to enable or disable the “Receive Payload Type Msmatch” interrupt. Set-
ting this bit- field to “1” enables this interrupt. Setting this bit- field to “0" disables this interrupt. For more information
on this interrupt, please see Section 7.1.2.9.9.

3.3.2.20 Rx B3 Interrupt Satus Register- 1

Address = 12h, Rx B3 Interrupt Satus Register- 1
Bit 7 Bt 6 Bt 5 Bit 4 Bt 3 Bit 2 Bt 1 Bt 0
Unused QCFA Interrupt QCF Interrupt LOF Interrupt LOS Interrupt AS Interrupt
Satus Satus Satus Satus Satus
RO RO RO RR RR RR RR RR
0 0 0 0 0 0 0 0

Bt 4GFA (Gange of Fame Aigmen) Interrupt Satus

This “Reset- upon- Read’ hit- field will be set to “1” if the “Change of Frame Aignment” interrupt has occurred since
the last read of this register.

The Receive B3 Framer will generate the “Change of Frame Aignment” interrupt if it has detected a change in
frame alignment; in the incoming E3 frames.
Bit 3-G0F (Receive E3 Framer) Interrupt Status

This “Reset Upon Read!’ hit- fiedd is set to “1” if the Receive E3 Framer has detected a ‘Ghange in the Qut- of- Frame (QCH

Gondition”, since the last time this register was read. Therefore, this bit- field will be asserted under either of the folloa

ing two conditions:

1. Wen the Recelve B3 Framer has detected the appropriate conditions to declare an “OCF Condition.

2. When the Receve B3 Framer has transitioned from the "GO0 Condtion (Fame Acquisition Mode) into the “In- Frame”
Gondition (Frame Maintenance mode).

For more information of the QCF Condition, please see Section 7.1.2.2.1.

Bit 24H0F (Loss of Hame) Interrupt Satus
This “Reset- upon- Read’ hit- field will be set to “1” if a ‘Change in LOF Condition” interrupt has occurred since the last
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read of this register.
The Receive B3 Framer will generate the “Change in LOF Gondition” interrupt is response to either of the following
two occurrences.
1. Wenever the Receive B3 Framer transitions from the “OC0F Condition” state into the “L.CF Gondition”
state, within the “E3 Framing Acouisition/ Maintenance” algorithm (per Fgure 60).
2. Wenever the Receive E3 Framer transitions from the ‘FAL, 2 QGrtet \&ification” state to the “In- frame’
state, within the “E3 Framing Acoisitiony Maintenance” algorithm (per Fgure 60).
Bit 1S (Loss of Sgnal) Interrupt Satus
This “Resst Upon Reed’ bt will be set to “7) if the Reosve E3 Famer has detected a
‘Change in the LOS Satus” condition, since the last time this register was read. This bit- field will be asserted
under either of the following two conditions:
1. Wen the Receive B3 Framer detects the occurrence of an LCS Gondition (eg., the occurence of 32 consecu
tive “spaces’ in the incoming B3 data stream), and
2. Wen the Receive E3 Framer detects the end of an LOS Gondition (e.g., when the Receve E3 Framer
detects a string 32 hits that does not contain a string of four consecutive “0s).
The local mP can determine the current state of the LGS condition by reading bit 6 of the “Rx E3 Configuration
and Status” Register (Address = OH).
For more information in the “LCS of Sgnal (LOS Aarm, please see Section 7.1.2.3.1.
Bt O-AS Interrupt Satus
This “Reset Upon Reed” hit field will be set to “17 if the Receive E3 Famer has detected a “Change in the AS’ con
dition, since the last time this register was read. This hit- field will be asserted under either of the folloning two
conditions:
1. Wen the Receve E3 FHamer first detects an AS Condition in the incoming
Bit 44dle Gondition Interrupt Satus, and
2. Wen the Receive E3 Famer has detected the end of an “AS Condition”.
The local mP can determine the current state of the AS condition by reading bit 7 of the “Rx E3 Configuration
and Status” Register (Address = OH).
For more information on the “AS Condition” please see Section 7.1.2.3.2.
3.3.2.21 Rx B3 Interrupt Satus Register- 2
Address = 13h, Rx B3 Interrupt Satus Register- 2
Bit 7 Bt 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Unuse TIB Change LAPD FEBE FER- BVt Byte Faming Rx Pld Ms
d Interrupt Interrupt Interrupt Interrupt Bror Inter- Byte Error Interrupt
Satus Satus Satus Satus rupt Satus Interrupt Satus
Satus
RO RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0

Bt 6—F1B Change Interrupt Satus (Receipt of Naw Trail Trace Buffer Message interrupt)

This “Reset- upon- Read’ hit- field will be set to “1” if a “Receipt of New Trail Trace Buffer Message” interrupt has

occurred since the last read of this register.

The Receive B3 Framer will generate the “Receipt of New Trail Trace Buffer Message” interrupt, if it receives an




XRT7234 B3 N FOR ATM >X I

ReV. P1.0.0

E3 frame in which the value of the TR byte- field is of the fom “Doooooody”. A TR byte- field value of this form is iden-
tified as the ‘frame start marker”.

Pease see Saction 7.1.2.9.8 for a more detailed discussion of this interrupt.

Bit 5-Received LAPD Message Interrupt Satus

This “Reset- upon- Read’ hit- field will be set to “1” if the “Receipt of New LAPD Message frame” interrupt has
occurred since the last read of this register.

The Receive B3 Framer will generate this “Receipt of New LAFD Message frame” interrupt when the LAPD
Receiver has received a complete LAPD Message frame from the “Far- BEnd’ LAFD Transmitter.

Pease see sedtion 7.1.29.10 for a more detalled discussion of this interrupt.

Bit 4HBE (Far- BEnd Block Etror) Interrupt Satus

This “Reset- upon- Read’ bit- field will be set to “1” if the ‘FHEBE' (Far- BEndk Bock Eror) interrupt has occurred since the
last read of this register.

The Receive B3 Framer will generate the “FEBE’ interrupt anytime it detects a “1” in the FEBE bit- field within an
incoming B3 frame.

Pease see Sattion 7.1.29.11 for a more detalled discussion of this interrupt.

Bit 3R Interrupt Satus

This “Reset Upon Read’ hit will be set to ‘1’ if the Receive E3 Famer has detected a “Change in the Rx FERF
Gondition, since the last time this register was read.

This bit- field will be asserted under either of the followning two conditions.

1. Wen the Receive E3 Framer first detects the occurrence of an Rx FERF Condition (all X bits are set to ‘0’).
2. Wen the Receive E3 Famer detects the end of the Rx FERF Condtion (all X- bits are set to ‘0’).

For more information on the Rx FERF (Ydlow Alarm) condition, please see Section 7.1.2.3.3.

Bt 2-BM (BIP- 8) Byte Bror Interrupt Satus

This “Reset- upon- Read’ hit- field will be set to “1” if the “BIP- 8 Bror” interrupt has occurred since the last read of
this register.

The Receive B3 Framer will generate the “BIP- 8 Bror” interrupt if it has concluded that it has received an emored
B3 frame, from the “Far- End’ Teeminal. Pease see Section 7.1.2.9.5 for a more detailed discussion of this interrupt.

Bit 1-Haming Byte Bror Interrupt Satus

This “Reset- upon- Read’ hit- field will be set to “1” if the “Framing Byte Bror” interrupt has occurred since the last
read of this register.

The Receive E3 Framer will generate the “Framing Byte Eror” interrupt if it has detected an error in the FAL or FA2
bytes, on an incoming E3 frame. Please see Section 7.1.2.9.12 for a more detailed discussion of this interrupt.

Bt 0-Rx Pld Ms Interrupt Satus

This “Reset- upon- Read’ hit- field will be set to “1” if the “Payload Type Msmatch” interrupt has occurred since the
last read of this register.

The Receive E3 Framer will generate the “Payload Type Msmatch” interrupt when it detects that the values, within
the Payload Type hit- fidlds of the incoming B3 frame, has changed from that of the previous E3 frame. Please see
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Section 7.1.2.9.9 for a more detailed discussion on this interrupt.
3.3.2.22 Rx NR Byte Register
Address = 14h, Rx NR Byte Register
Bit 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bit O
Rx NR Byte
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0
This “Read- Qnly” register contains the value of the NR byte, within the most recently received E3 frame. Please
see Section 6.3.2.1.5 for a more detailed discussion on this register.
3.3.2.23 Rx GQC Byte Register
Address = 15h, Rx GC Byte Register
Bit 7 Bt 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Rx GC Byte Regster
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0
This “Read- Qnly” register contains the value of the GC byte, residing in the most recently received E3 frame.
3.3.2.24 Rx TIB- 0 Register
Address = 16h, Rx TTB- O Regjister
Bit 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bit O
Receive Trail Trace Byte- 0
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This “Read- Qnly” regiister contains the “frame start marker” byte of the 16 byte Trail Trace Buffer Message that has
been received from the “Far- End’ Teminal, via the TR byte- field within the incoming B3 frames. The remaining bytes,
of this Trail Trace Buffer Message can be found in the “Rx TIB- 1" through “Rx TIB- 15" registers.

The data in this register is typically of the form [1, G5, G5, (4, C3, @, Cl, J]. The “1" in the M3B position identifies
this byte as being the “frame start marker” (e.g., the first byte within the 16 byte Trail Trace Buffer Message). The
remaining bits; Q0 contain the CRG 7 value that was calculated over the previous 16 byte Trail Trace Buffer
Message.
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Note: The XR T7234 E3 UNI will not compute or verify this GRG 7 value. It is up to the user's hardware and/ or soft-
were to compute and verify this value.

For more information on the use of this register, please see Section 7.1.2.7.

3.3.2.25 R TIB- 1 Register

Address = 17h, R« TIB- 1 Register

Bit 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1
Receive Trail Trace Byte- 1
RO RO RO RO RO RO RO
0 0 0 0 0 0 0

This “Read- Qnly” register contains the second (2nd) byte within the 16 byte Trail Trace Buffer Message, that has

been received from the “Far- End’ Terminal. This register typical contains an ASQI character that is required for the
E164 numbering format.

For more information on the use of this register, please see Section 7.1.2.7.

3.3.2.26 Rx TIB- 2 Register

Address = 18h, Rx TTB- 2 Register
Bt 7 Bt 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
Receive Trail Trace Byte- 2
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0
This “Read- Qnly” register contains the third (3rd) byte within the 16 byte Trail Trace Buffer Message, that has been
received from the “Far- End’ Teminal. This register typical contains an Al character that is required for the
E164 numbering format.
For more information on the use of this register, please see Section 7.1.2.7.
3.3.2.27 R TIB- 3 Reyister
Address = 19h, Rx TIB- 3 Register
Bt 7 Bt 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
Receive Trail Trace Byte- 3
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This “Read- Qnly” register contains the fourth (4th) byte within the 16 byte Trail Trace Buffer Message, that has been
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received from the “Far- End’ Teeminal. This register typical contains an Al character that is required for the
E164 numbering format.
For more information on the use of this register, please see Section 7.1.2.7.
3.3.2.28 Rx TIB- 4 Register
Address = 1Ah Rx TIB- 4 Register
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
Receive Trail Trace Byte- 4
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0
This “Read- Qnly” register contains the fifth (5th) byte within the 16 byte Trail Trace Buffer Message, that has
been received from the “Far- End’ Terminal. This register typical contains an ASQI character that is required for
the E164 numbering format.
For more information on the use of this register, please see Section 7.1.2.7.
3.3.2.29 Rx TIB- 5 Register
Address = 1Bh, R TIB- 5 Register
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
Receive Trail Trace Byte- 5
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0
This “Read- Qnly” register contains the sixth (6th) byte within the 16 byte Trail Trace Buffer Message, that has
been received from the “Far- End’ Terminal. This register typical contains an ASQI character that is required for
the E164 numbering format.
For more information on the use of this register, please see Section 7.1.2.7.
3.3.2.30 Rx TTB- 6 Register
Address = 1Ch, Rx TIB- 6 Register
Bit 7 Bt 6 Bt 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
Receive Trail Trace Byte- 6
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This “Read- Qnly” register contains the seventh (7th) byte within the 16 byte Trail Trace Buffer Message, that
has been received from the ‘Far- End’ Terminal. This register typical contains an ASAI character that is
required for the E164 numbering format.

For more information on the use of this register, please see Section 7.1.2.7.
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3.3.2.31 Rx TIB- 7 Regjster

Address = 10h, Rx TIB- 7 Register

Bt 7 Bt 6 Bit 5 Bt 4 Bt 3 Bt 2 Bt 1

BtO
Receive Trail Trace Byte- 7
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0
This “Read- Qnly” register contains the eighth (8th) byte within the 16 byte Trail Trace Buffer Message, that has
been received from the “Far- End’ Terminal. This register typical contains an ASAIl character that is required for
the E164 numbering format.
For more information on the use of this register, please see Section 7.1.2.7.
3.3.2.32 Rx TTIB- 8 Register
Address = 1Eh, Rx TIB- 8 Register
Bt 7 Bt 6 Bit 5 Bit 4 Bt 3 Bt 2 Bt 1 BtO
Receive Trail Trace Byte- 8
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0
This “Read- Qnly” register contains the ninth (9th) byte within the 16 byte Trail Trace Buffer Message, that has
been received from the “Far- End’ Terminal. This register typical contains an ASAI character that is required for
the E164 numbering format.
For more information on the use of this register, please see Section 7.1.2.7.
3.3.2.33 Rx TTIB- 9 Register
Address = 1Fh, Rx TTB- 9 Register
Bt 7 Bt 6 Bt 5 Bit 4 Bt 3 Bit 2 Bit 1 Bt O
Receive Trail Trace Byte- 9
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This “Read- Qnly” register contains the tenth (10th) byte within the 16 byte Trail Trace Buffer Message, that has

been received from the “Far- End’ Terminal. This register typical contains an ASAI character that is required for
the E164 numbering format.

For more information on the use of this register, please see Section 7.1.2.7.
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3.3.2.34 Rx TIB- 10 Register
Address = 20h, Rx TTB- 10 Register
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bit 1 BtO
Receive Trail Trace Byte- 10
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0
This “Read- Qnly” regiister contains the eleventh (11th) byte within the 16 byte Trail Trace Buffer Message, that
has been received from the ‘Far- End’ Terminal. This register typical contains an ASAI character that is
required for the E164 numbering format.
For more information on the use of this register, please see Section 7.1.2.7.
3.3.2.35 R TIB- 11 Register
Address = 21h, Rx TIB- 11 Register
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bit 1 BtO
Receive Trail Trace Byte- 11
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0
This “Read- Qnly” regiister contains the twdlfth (12th) byte within the 16 byte Trail Trace Buffer Message, that
has been received from the ‘Far- End’ Terminal. This register typical contains an ASAI character that is
required for the E164 numbering format.
For more information on the use of this register, please see Section 7.1.2.7.
3.3.2.36 Rx TIB- 12 Register
Address = 22h, Rx TIB- 12 Register
Bt 7 Bt 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt O
Receive Trail Trace Byte- 12
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This “Read- Qnly” register contains the thirteenth (13th) byte within the 16 byte Trail Trace Buffer Message, that
has been received from the ‘Far- End’ Teminal. This register typical contains an ASAI character that is
required for the E164 numbering format.

For more information on the use of this register, please see Section 7.1.2.7.
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3.3.2.37 Rx TIB- 13 Register
Address = 23h, R« TIB- 13 Register
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bit 1 BtO
Receive Trail Trace Byte- 13
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0
This “Read- Qnly” register contains the fourteenth (14th) byte within the 16 byte Trail Trace Buffer Message, that
has been received from the ‘Far- End’ Terminal. This register typical contains an ASAI character that is
required for the E164 numbering format.
For more information on the use of this register, please see Section 7.1.2.7.
3.3.2.38 Rx TIB- 14 Register
Address = 24h, Rx TIB- 14 Register
Bt 7 Bt 6 Bit 5 Bit 4 Bt 3 Bt 2 Bt 1 BtO
Receive Trail Trace Byte- 14
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0
This “Read- Qnly” register contains the fiteenth (15th) byte within the 16 byte Trail Trace Buffer Message, that
has been received from the ‘Far- End’ Terminal. This register typical contains an ASAI character that is
required for the E164 numbering format.
For more information on the use of this register, please see Section 7.1.2.7.
3.3.2.39 Rx TIB- 15 Register
Address = 25h, Rx TIB- 15 Register
Bt 7 Bt 6 Bt 5 Bit 4 Bt 3 Bit 2 Bit 1 Bt O
Receive Trail Trace Byte- 15
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This “Read- Qnly” regiister contains the sixteenth (16th) byte within the 16 byte Trail Trace Buffer Message, that
has been received from the ‘Far- End’ Teminal. This register typical contains an ASAI character that is
required for the E164 numbering format.

For more information on the use of this register, please see Section 7.1.2.7.
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3.3.240 Rx B3 LAFD Cortrol Register
Address = 26h, Rx E3 LAPD Control Register
Bt 7 Bt 6 BtS Bt 4 Bt 3 Bt 2 Bt 1 Bt O
Unused DL Fom N\R RAAPD Enable

RO RO RO RO RO RO RwW RwW

0 0 0 0 0 0 0 0
Bt 18 Fom NR
This “Read Wite” hit- field allows the user to specify whether the LAFD Receiver should refrieve the bytes, comprising
the incoming LAPD Message frame, from the NR byte- fied, or from the GC byte- fied, within each incoming E3 frame.
Witing a “1” configures the LAFD Recelver to retrieve the incoming LAFD Message frame octets from the NR byte- field,
within each incoming B3 frame. Witing a ‘0" configures the LAFD Receiver 1o retrieve the incoming LAFD Message
frame octets from the GC byte.
Bit 0-RLAPD Enable
This “Read/ Wite" hit- field allows the user to enable or disable the LAPD Receiver, for reception of incoming LAPD
Message frames from the “Far- End’ LAFD Transmitter.
Witing a “1” to this bit- field enables the LAPD Receiver. Witing a “0” to this hit- field disables the LAPD Receiver.
3.3.241 Rx B3 LAPD Satus Register

Address = 27h, Rx E3 LAFD Satus Register
Bit 7 Bit 6 Bt 5 Bit 4 Bt 3 Bit 2 Bt 1 Bit 0
Unused Rx Abort RAAPD Type[1:0] Rx CR Type Rx FCS EndCf Hag Present
Error Message
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

Bit 6-Rx Aort

This “Read- Qnly” bit- field indicates whether or not the LAPD Receiver is currently detecting an abort sequence
(eg., a string of 7 consecutive “1s”).

This bit- field is set to “1” if the LAPD Receiver is currently detecting an abort sequence in the incoming LAPD
Channel. Gonversely, this bit- field is set to ‘0" if the LAPD Receiver has not detected an abort sequence, since the
last read of this register.

Bit 5, 4RLAD Type[1.0]
These two ‘Read- Only” bit- fields combine to indicate the type and size of LAFD Message frame that has been
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received by the LAFD Receiver. The folloaing table relates the contents of these bit- fields to the LAFD Message
type/ size.

RALAPDType[1:0] LAFD Message Frame Type PVOL Message Size (Information Section)
00 Test Sgnal Idertification Type 76 Bytes
01 Ide Sgnal Identification Type 76 Bytes
10 CL Path Identification Type 76 Bytes
11 [TU T Path Identification Type 82 Bytes
Bit 3-Rx CR Type
This “Read- Qnly” bit- field indicates the state of the G R hit- field, within octet # 2 of the most recently received LAPD
Message frame.
Bt 2-R< FCS Eror

This “Readt Qnly” bit- field indicates whether or not the LAFD Receiver has detected an FCS (Frame (heck Sequence)
error, in the most recently received LAPD Message frame. This bit- field is set to ‘0" if the LAPD Receiver does not
detect an FCS error in this LAFD Message frame. Gonversely, this bit- field is set to “1” if the LAFD Receiver does
detect an FCS error in this LAFD Message frame.

For a more detailed discussion on the LAPD Receiver's handling of the FCS bytes, please see Section 7.1.2.5.

Bit 1-EndCfMessage

The LAPD Receiver will assert this “read- only” bit- field, when it has received a complete LAFD Message frame.

This bit- field, along with the “Receipt of New LAFD Message frame” interrupt, serves to inform the local mP that the
‘Receive LAPD Message” buffer contains a new PVOL message that needs to be read and processed.

This bit- field is cleared (to “0") upon reading this register.
Bt O-Hag Presert
The LAPD Receiver will assert this “read- only” bit- field when it is currently detecting the Hag Sequence octet (7Eh)

in the incoming LAPD channel (e.g., either the QC or the NR byte- field, within each E3 frame). The LAPD Receiver
will negate this bit- field when it is no longer receiving the Hag Sequence octet in the incoming LAPD channel.

3.3.2.42 Tx E3 Configuration Register

Address = 28h, Tx B3 Configuration Register
Bt 7 Bt 6 Bit 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Auto Re- transmit ™LA Type[1.0] DLNNR NoDeta Link TXAS Enable ™GB Enable MARK
RW RwW RW RW RwW RW RwW RW
1 0 0 0 1 0 0 1

Bt 7-Adto Retransmit

This “Read Wite” hit- field allows the user to configure the LAFD Transmitter to either transmit the LAPD Message
frame only once; or repeatedy at one- second intervals.

Witing a “0" to this bit- field configures the LAFD Transmitter to transmit the LAFD Message frame once. Aterwards,
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the LAPD Transmitter will halt transmission, until it has commanded to transmit another LAFD Message frame.
Witing a “1” to this bit- field configures the LAPD Transmiitter to transmit the LAFD Message frame repeatedly
at one second intervals. In this configuration, the LAPD Transmitter will repeat its transmission of the LAFD
Message frame urttil it has been disabled.
Bit 6, 5HLAD Type[1:.0]
These two ‘Read/ Wite” bit- fields allow the user to specify the type and size of LAPD Message frame that he/
she wishes to transmit to the “Far End’ LAFD Receiver. The following table relates the contents of these bit-
fields to the LAFD Message frame type.
TXLAPDTYpe[1:0] LAFD Message Frame Type RAVCL Message Size (Information Section)

00 Test Sgnal Identification Type 76 Bytes

01 Ide Sgnal Identification Type 76 Bytes

10 CL Path Identification Type 76 Bytes

11 [TU- T Path Identification Type 82 Bytes
Bt 4BLNNR

This “Read Wite” hit- field allows the user to specify whether the LAPD Transmitter should insert the “out-
bound’ LAFD Message frame octets into the NR byte- field, or in the GG byte- fidd, within each outbound E3
frame.

Witing a “1” configures the LAPD Transmitter to insert the octets of the outbound LAPD Message frame into the
NR byte- field, within each outbound E3 frame. Witing in “0” configures the LAFD Transmitter to insert the
octets of the outbound LAFD Message frame into the GC byte- field, within each outbound E3 frame.

Bit 3No Data Link (LAPD Transmitter Enable/ Disable)
This “Read/ Wite” bit- field allows the user to enable or disable the LAPD Transmitter.

Witing a “1” to this bit- fidd causes the LAFD Transmitter to be disabled, and to not insert any outbound LAFD Mes-
sage frame octets into the NR or GC byte- fields of the outbound E3 frames. Gonversely, writing a “0” to this hbit-
field enables the LAPD Transmitter, for transmission of any outbound LAFD Message frames.

Bit 2%AIS Enable

This “Read Wite” bit- field allows the user to command the Transmit E3 Framer to transmit an AS pattem, upon
demand.

Witing a ‘0" to this bit- fid allows the Transmit E3 Framer to transmit intemally generated data (e.g., the MU T
G832 compatible E3 frames with AIM cell data) to the “Far- End’ Terminal. Witing a “1” to this bit- field causes
the Transmit E3 Framer to transmit an all “1s” pattern to the “Far- End” Terminal.

Nate: If the Transmit E3 Framer is transmitting an AS pattem to the “Far- End’ Terminal, then it is not transmit-
ting any B3 frames or AIM cell data. Gonsequently, if this command is invoked, the “Far End” Terminal will
experience an “OCF (Qut of Fame) and an “LAD' (Loss of Cdl Ddineation) Condition.

Bit 1.0 Enable

This “Read Wite” bit- fidd allows the user to command the Transmit E3 Framer to transmit an LCS pattem, upon
demand.

Witing a ‘0" to this bit- fidd allows the Transmit E3 Framer to transmit intemally generated data (e.g., the MU T
G832 compatible B3 frames with AIM cell data) to the ‘Far- End’ Taminal. Witing a “1” to this bit- field causes the
Transmit E3 Framer to transmit an “Al 0s’ pattem to the “Far- End’ Terminal.

Nate: If the Transmit E3 Framer is transmitting an LCS pattern to the Far- Bd Terminal, then it is not transmit-
ting any E3 frames or AIM cell data. Gonseguently, the ‘Far- End’ Terminal will experience an “LOS’ (Loss of
Sgnal), “O0F (Qut of Fame), and an “LADY (Loss of Cdl Ddineation) condition.
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Bt 0 - MARX (FERF and FEBE hit- field Loopback)
This “Read Wite” hit- field allows the user to specify whether the value of the FER- and FEEE hit- fields, in the “out-

bound” B3 frames; should be based upon “Receive E3 Framer” conditions or upon the content of the “Tx MA Bite”
register (Address = 2/).

FERF and HEBE values are based upon Receive E3 Framer Gonditions

If the user selects “Receive B3 Framer” conditions, then the Transmit E3 Framer will set and clear the FERF and
FEBE hit- fields in response to the following conditions.

« FERF Bt- field
— If the Receive E3 Framer (on the same UN chip) is currently experiencing an LOS AS, or LOF condition,
then the Transmit E3 Framer will set the “FERF hit- field (in the “outbound” E3 frame) to “1”. Conversdly, if

the Receive B3 Framer is not experiencing any of these conditions, then the Transmit E3 Framer will set the
FERF hit- field (in the “outbound” E3 frame) to ‘0"

* FEBE Bit- field
— If the Receive E3 Framer detects a BIP- 8 error in the “‘incoming” E3 frame, then the Transmit E3 Framer will
set the “FEBE bit- field (in the “outbound” B3 frame) to “1". Conversdly, if the Receive E3 Framer does not

detect a BIP- 8 error in the ‘incoming” B3 frame, then the Transmit E3 Framer will set the “FEBE’ hit- field (in
the B3 “outbound” E3 frame) to ‘0"

FEBE and FERF values are based upon the contents of the “Tx MA Byte” register

If the user selects the contents of the “Tx MA Byte” register, then whetever value has been written into bit 7 (FERP),
within the “Tx MA Bite” register (Address = 24); will be the value of the “FERF bit- fidd, in the “outbound” E3
frame. Likewise, whatever value has been written into Bit 6 (FEBE) within the “Tx MA Byte” register, will be the

value of the “FEBE’ bit- field, in the “outbound” E3 frame.

Witing a “1” into Bit 0 (MA) within the “Tx E3 Corfiguration” register configures the Transmit E3 Framer to set the
‘FERF’ and ‘HEBE’ bit- fields (in the “outbound” E3 frames) to values based upon “Receive E3 Framer” conditions.
Witing a “0” into this bit- field configures the Transmit E3 Framer to set the “FEBE’ and “FEBE’ hit- fidds (in the
“outbound” E3 frames) to the values written into bit- fields 6 and 7 within the “Tx MA Byte” register.

3.3.2.43 Tx QC Byte Register

Address = 29h, Tx GC Byte Register

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Transmit GC Byte

RW RW RwW RW RwW RW RW RW

0 0 0 0 0 0 0 0

This “Read/ Wite” byte- field allows the user to specify the contents of the GC byte- field in each outbound E3 frame.

Nate: The contents of this register is ignored, if the LAPD Transmitter is enabled and has been configured to insert
the comprising octets of an “outbound” LAFD Message frame into the GC byte- fidd of each outbound E3 frame
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(eg., if DUNNR = 0.
3.3.2.44 Tx VA Byte Register
Address = 2Ah, Tx MA Byte Register
Bit 7 Bt 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Transmit VA Byte
FERF FEBE Payload Type Payload Dependent Timing Marker
RW RW RW RW R'wW RW RW RW
0 0 0 1 0 0 0 0
This “Read Wite’ byte- fields allows the user to specify the contents of the MA byte- field in each outbound B3 frame.
Note: The values written into bit- fields 6 (FEBE) and 7 (FERF) are inserted into “outbound” B3 frames, only if bit- field O
(M&) within the “Tx E3 Configuration” Register (Address = 28h) is set to “0". Gtherwise, the Transmit E3 Framer
will set the FERF and FEBE values, within each “outbound” E3 frame, to values based upon “Receive E3 Framer”
conditions.
3.3.245 Tx NR Byte Register
Address = 2Bh, Tx NR Byte Register
Bit 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bit O
Transmit NR Bjte
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0

This “Read/ Wite” byte- field allows the user to specify the contents of the NR byte- field in each outbound E3 frame.

Note: The contents of this register is ignored, if the LAPD Transmitter is enabled and has been configured to insert

the comprising octets of an “outbound” LAFD Message frame into the NR byte- field of each outbound E3 frame
(eg., if DLNNR = “17).

3.3.2.46 Tx TIB- O Register

Address = 2Ch, Tx TIB- O Register

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bit 1 Bt 0

Transmit Trail Trace Buffer Byte- O
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Address = 2Ch, Tx TIB- O Register
RW RW RW RW RW RW RW RW
1 0 0 0 0 0 0 0

This “Read Wite" byte- field, along with the “Tx TIB- 1" through “Tx TIB- 15" registers allows a user to define a
“Trail Access Paint Identifier” sequence of bytes, that will be transmitted to the “Far- Ehd” Teminal. The ‘Far- BEnd’
Receiving Terminal will use this sequence of bytes to verify that it is connected to the proper “Transmitting Ter-
minal”. The Transmit E3 Framer will take the contents of these 16 registers, and insert them into the TR byte of
the outbound E3 frame. In the first of a set of 16 E3 Frames, the Transmit E3 Framer will read in the contents of
this register, and insert it into the TR byte- field, within the very next outbound E3 frame.

This particular byte- field should contain the pattern ‘1, G5, G5, ¢4, C3, @, Cl, AJ]” where (5 through Q0 are
the results of a CRG 7 calculation over the previous 16- byte frame.

Note: The XR T7234 E3 UNI will not compute this CRG 7 value. 1t is up to the user's hardware and/ or softwere
to compute this value, prior to writing it into this register.

3.3.247 Tx TIB- 1 Register

Address = 2Dh, Tx TIB- 1 Register

Bt 7 Bt 6 Bit 5 Bit 4 Bt 3 Bt 2 Bt 1 BtO
Transmit Trail Trace Buffer Byte- 1
RwW RwW RwW RW RwW RWwW Rw RwW
0 0 0 0 0 0 0 0
This “Read/ Wite” byte- field, along with the “Tx TIB- 0" and “Tx TIB- 2" through “Tx TIB- 15" register allows a
user to define a “Trail Access Point Identifier” sequence of bytes, that will be transmitted to the “Far- Bnd” Termi-
nal. The “Far- End’ Receiving Terminal will use this sequence of bytes to verify that it is connected to the proper
“Transmitting Terminal”. The Transmit E3 Framer will take the contents of these 16 registers, and insert them
into the TR byte of the outbound B3 frame. In the second of a set of 16 E3 Frames, the Transmit E3 Framer will
read in the contents of this register, and insert it into the TR byte- field, within the very next outbound E3 frame.
The contents of this register, along with Tx TIB- 2 through Tx TIB- 15 are used to transmit 15 Al characters
required for the E164 numbering format.
3.3.248 Tx TIB- 2 Register
Address = 2Eh, Tx TIB- 2 Register
Bt 7 Bt 6 Bt 5 Bit 4 Bt 3 Bit 2 Bit 1 Bt O
Transmit Trail Trace Buffer Byte- 2
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0

This “Read/ Wite” byte- field, along with the “Tx TIB- 0", “Tx TIB- 1" and “Tx TIB- 3" through “Tx TIB- 15" regis-

ter allows a user to define a “Trail Access Paint Identifier” sequence of bytes, that will be transmitted to the “Far-
BEnd’ Teminal. The ‘Far- End’ Receiving Terminal will use this sequence of bytes to verify that it is connected to
the proper “Transmitting Terminal”. The Transmit E3 Famer will take the contents of these 16 registers, and
insert them into the TR byte of the outbound E3 frame. In the third of a set of 16 E3 Fames, the Transmit E3
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Famer will read in the contents of this register, and insert it into the TR byte- field, within the very next out-
bound E3 frame.
The contents of this register, along with T TIB- 1, and Tx TIB- 3 through Tx TIB- 15 are used to transmit 15
Al characters required for the E164 numbering format.
3.3.249 Tx TIB- 3 Reyister
Address = 2Fh, Tx TIB- 3 Register
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
Transmit Trail Trace Buffer Byte- 3
RW RW RW RW RW RwW RW RW
0 0 0 0 0 0 0 0
This “Read Wite” yte- fied, along with the “Tx TIB- 0" through “Tx TIB- 2" and “Tx TIB- 4” through “Tx TIB- 15" reg-
isters allows a user to define a “Trail Access Paint Identifier” sequence of bytes, that will be transmitted to the
‘Far- End’ Terminal. The “Far- End” Receiving Terminal will use this sequence of bytes to verify that it is con-
nected to the proper “Transmitting Terminal”. The Transmit E3 Framer will take the contents of these 16 regis-
ters, and insert them into the TR byte of the outbound E3 frame. In the fourth of a set of 16 E3 Fames, the
Transmit E3 Framer will read in the contents of this register, and insert it into the TR byte- field, within the very
next outbound E3 frame.
The contents of this register, along with Tx TIB- 1, Tx TIB- 2 and Tx TIB- 4 through Tx TIB- 15 are used to
transmit 15 Al characters reguired for the E164 numbering format.
3.3.250 Tx TIB- 4 Register
Address = 30h, Tx TIB- 4 Register
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
Transmit Trail Trace Buffer Byte- 4
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0

This “Read’ Wite” byte- fied, along with the “Tx TIB- O through Tx TIB- 3" and “Tx TIB- 5" through “Tx TIB- 15" reg-
isters allows a user to define a “Trail Access Paint Identifier” sequence of bytes, that will be transmitted to the
‘Far- End’ Terminal. The “Far- End” Receiving Terminal will use this sequence of bytes to verify that it is con-
nected to the proper “Transmitting Terminal”. The Transmit E3 Framer will take the contents of these 16 regis-
ters, and insert them into the TR byte of the outbound E3 frame. In the fith of a set of 16 E3 Frames, the
Transmit E3 Framer will read in the contents of this register, and insert it into the TR byte- field, within the very
next outbound E3 frame.

The contents of this register, along with Tx TIB- 1 through Tx TIB- 3 and Tx TIB- 5 through Tx TIB- 15 are used
to transmit 15 Al characters reguired for the E164 numbering format.
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3.3.251 Tx TIB- 5 Reyister

Address = 31h, Tx TIB- 5 Register
Bt 7 Bit 6 Bt 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt 0
Transmit Trail Trace Buffer Byte- 5
RW RW RW RW RwW RW RwW RW
0 0 0 0 0 0 0 0

This “Reed’ Wite” byte- field, along with the “Tx TIB- O through Tx TIB- 4" and “Tx TIB- 6" through “Tx TIB- 15" registers
allows a user to define a “Trail Access Paint Identifier” sequence of bytes, that will be transmitted to the “Far- End”
Terminal. The “Far- Ehd” Receiving Terminal will use this sequence of bytes to verify that it is connected to the
proper “Transmitting Terminal”. The Transmit E3 Framer will take the contents of these 16 registers, and insert them
into the TR byte of the outbound B3 frame. In the sixth of a set of 16 E3 Hames, the Transmit E3 Framer will read
in the contents of this register, and insert it into the TR byte- field, within the very next outbound E3 frame.

The contents of this register, along with Tx TIB- 1 through Tx TIB- 4 and Tx TIB- 6 through Tx TIB- 15 are used to
transmit 15 Al characters reguired for the E164 numbering format.

3.3.252 Tx TIB- 6 Reyister

Address = 32h, Tx TIB- 6 Register

Bit 7 Bit 6 Bt 5 Bit 4 Bt 3 Bit 2 Bt 1

Bt 0

Transmit Trail Trace Buffer Byte - 6

RW RW RW RW RwW RwW RW

RwW

0 0 0 0 0 0 0

This “Read/ Wite” byte- field, along with the “Tx TIB- O through Tx TIB- 5" and “Tx TIB- 7" through “Tx TIB- 15" reg-
isters allows a user to define a “Trail Access Point Identifier” sequence of bytes, that will be transmitted to the “Far-
End’ Terminal. The ‘Far- End’ Receiving Terminal will use this sequence of bytes to verify that it is connected to the
proper “Transmitting Teminal”. The Transmit E3 Framer will take the contents of these 16 registers, and insert them
into the TR byte of the outbound B3 frame. In the seventh of a set of 16 E3 Frames, the Transmit E3 Framer will
read in the contents of this register, and insert it into the TR byte- field, within the very next outbound E3 frame.

The contents of this register, along with Tx TIB- 1 through Tx TIB- 5 and Tx TIB- 7 through Tx TIB- 15 are used to
transmit 15 Al characters required for the E164 numbering format.

3.3.253 Tx TIB- 7 Regjster

Address = 33h, Tx TIB- 7 Register

Bit 7

Bt 6

Bt 5

Bit 4

Bt 3

Bt 2

Bt 1

Bt 0

Transmit Trail Trace Buffer Byte- 7

RW

RW

RW

RW

RwW

RwW

RW

RwW

0

0
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This “Read Wite’ yte- fidd, along with the “Tx TIB- O through Tx TIB- 6" and “Tx TIB- 8" through “Tx TIB- 15" reg-
isters allows a user to define a “Trail Access Paint Identifier” sequence of bytes, that will be transmitted to the
‘Far- End’ Terminal. The “Far- End” Receiving Terminal will use this sequence of bytes to verify that it is con-
nected to the proper “Transmitting Terminal”. The Transmit E3 Framer will take the contents of these 16 regis-
ters, and insert them into the TR byte of the outbound B3 frame. In the eighth of a set of 16 E3 Frames, the
Transmit E3 Framer will read in the contents of this register, and insert it into the TR byte- field, within the very
next outbound E3 frame.
The contents of this register, along with Tx TIB- 1 through Tx TIB- 6 and Tx TIB- 8 through Tx TIB- 15 are used
to transmit 15 Al characters reguired for the E164 numbering format.
3.3.2.54 Tx TIB- 8 Reyister
Address = 34h, Tx TIB- 8 Register
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
Transmit Trail Trace Buffer Byte- 8
RW RW RW RW RW RwW RW RW
0 0 0 0 0 0 0 0
This “Read Wite” yte- fied, along with the “Tx TIB- O through Tx TIB- 7” and “Tx TIB- 9" through “Tx TIB- 15" reg-
isters allows a user to define a “Trail Access Paint Identifier” sequence of bytes, that will be transmitted to the
‘Far- End’ Terminal. The “Far- End” Receiving Terminal will use this sequence of bytes to verify that it is con-
nected to the proper “Transmitting Terminal”. The Transmit E3 Framer will take the contents of these 16 regis-
ters, and insert them into the TR byte of the outbound E3 frame. In the ninth of a set of 16 E3 Fames, the
Transmit E3 Framer will read in the contents of this register, and insert it into the TR byte- field, within the very
next outbound E3 frame.
The contents of this register, along with Tx TIB- 1 through Tx TIB- 7 and Tx TIB- 9 through Tx TIB- 15 are used
to transmit 15 Al characters reguired for the E164 numbering format.
3.3.2.55 Tx TIB- 9 Reyister
Address = 35h, Tx TIB- 9 Register
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
Transmit Trail Trace Buffer Byte- 9
RW RW RW RW RW RW RW R'W
0 0 0 0 0 0 0 0

This “Read Wite" byte- field, along with the “Tx TIB- O through Tx TIB- 8" and “Tx TIB- 10" through “Tx TIB- 15"
registers allows a user to define a “Trail Access Pant Identifier” sequence of bytes, that will be transmitted to
the “Far- End” Terminal. The “Far- End’ Recelving Terminal will use this sequence of bytes to werify that it is con-
nected to the proper “Transmitting Terminal”. The Transmit E3 Framer will take the contents of these 16 regis-
ters, and insert them into the TR byte of the outbound E3 frame. In the tenth of a set of 16 E3 Frames, the
Transmit E3 Framer will read in the contents of this register, and insert it into the TR byte- field, within the very
next outbound E3 frame.

The contents of this register, along with Tx TIB- 1 through Tx TIB- 8 and Tx TIB- 10 through Tx TIB- 15 are
used to transmit 15 Al characters reguired for the E164 numbering format.
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3.3.2.56 Tx TIB- 10 Register

Address = 36h, Tx TIB- 10 Register
Bit 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bit O
Transmit Trail Trace Buffer Byte- 10
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
This “Read Wite” byte- fied, along with the “Tx TIB- O through Tx TIB- 9" and “Tx TIB- 11" through “Tx TIB- 15" registers
allows a user to define a “Trail Access Paint Identifier” sequence of bytes, that will be transmitted to the “Far- End”
Terminal. The “Far- Ehd” Receiving Terminal will use this sequence of bytes to verify that it is connected to the
proper “Transmitting Terminal”. The Transmit E3 Framer will take the contents of these 16 registers, and insert them
into the TR byte of the outbound E3 frame. In the eleventh of a set of 16 E3 Fames, the Transmit E3 Framer wil
read in the contents of this register, and insert it into the TR byte- field, within the very next outbound E3 frame.
The contents of this register, along with Tx TIB- 1 through Tx TIB- 9 and Tx TIB- 11 through Tx TIB- 15 are used to
transmit 15 Al characters reguired for the E164 numbering format.
3.3.257 Tx TIB- 11 Register
Address = 37h, T TIB- 11 Register
Bit 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bit O
Transmit Trail Trace Buffer Byte- 11
RW RW RW RW RwW RwW RW RwW
0 0 0 0 0 0 0 0
This “Read/ Wite” byte- field, along with the “Tx TIB- O through Tx TIB- 10" and “Tx TIB- 12" through “Tx TIB- 15"
registers allows a user to define a “Trail Access Pant Identifier” sequence of bytes, that will be transmitted to the
‘Far- End’ Terminal. The “Far- End’ Receiving Terminal will use this sequence of bytes to verify that it is connected
to the proper “Transmitting Terminal”. The Transmit E3 Famer will take the contents of these 16 registers, and
insert them into the TR byte of the outbound E3 frame. In the twdfth of a set of 16 E3 Frames, the Transmit E3
Famer will read in the contents of this register, and insert it into the TR byte- field, within the very next outbound E3
frame.
The contents of this register, along with Tx TIB- 1 through Tx TIB- 10 and Tx TIB- 12 through Tx TIB- 15 are used
to transmit 15 Al characters reguired for the E164 numbering format.
3.3.2.58 Tx TIB- 12 Register
Address = 38h, Tx TIB- 12 Register
Bit 7 Bit 6 Bt 5 Bit 4 Bt 3 Bit 2 Bit 1 Bit 0
Transmit Trail Trace Buffer Byte- 12
RW RW RW RW RwW RW RwW RwW
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Address = 38h, Tx TIB- 12 Register
0 0 0 0 0 0 0 0
This “Read/ Wite” byte- field, along with the “Tx TIB- O through Tx TIB- 11" and “Tx TIB- 13" through “Tx TIB-
15" registers allows a user to define a “Trail Access Paint Identifier” sequence of bytes, that will be transmitted
to the “Far- End” Teminal. The “Far- End’ Receiving Teminal will use this sequence of bytes to verify that it is
connected to the proper “Transmitting Terminal”. The Transmit E3 Framer will take the contents of these 16 reg-
isters, and insert them into the TR byte of the outbound E3 frame. In the thirteenth of a set of 16 E3 Frames,
the Transmit E3 Framer will read in the contents of this register, and insert it into the TR byte- field, within the
very next outbound E3 frame.
The contents of this register, along with Tx TIB- 1 through Tx TIB- 11 and Tx TIB- 13 through Tx TIB- 15 are
used to transmit 15 Al characters reguired for the E164 numbering format.
3.3.259 Tx TIB- 13 Register
Address = 39h, Tx TIB- 13 Register
Bt 7 Bt 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt O
Transmit Trail Trace Buffer Byte - 13
RW RW RW RW RW RwW RW RW
0 0 0 0 0 0 0 0
This “Read/ Wite” byte- field, along with the “Tx TTB- O through Tx TIB- 12”, “Tx- TIB- 14", and “Tx TIB- 15” reg-
isters allows a user to define a “Trail Access Point Identifier” sequence of bytes, that will be transmitted to the
‘Far- End’ Terminal. The “Far- End” Receiving Terminal will use this sequence of bytes to verify that it is con-
nected to the proper “Transmitting Terminal”. The Transmit E3 Framer will take the contents of these 16 regis-
ters, and insert them into the TR byte of the outbound E3 frame. In the fourteenth of a set of 16 E3 Fames, the
Transmit E3 Framer will read in the contents of this register, and insert it into the TR byte- field, within the very
next outbound E3 frame.
The contents of this register, along with Tx TIB- 1 through Tx TIB- 12, TX TIB- 14 and Tx TIB- 15 are used to
transmit 15 ASAI characters required for the E164 numbering format.
3.3.2.60 Tx TIB- 14 Register
Address = 34, Tx TIB- 14 Register
Bt 7 Bt 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt O
Transmit Trail Trace Buffer Byte - 14
RW RW RW RW RW RW RW R'W
0 0 0 0 0 0 0 0

This “Read Wite" byte- field, along with the “Tx TIB- O through Tx TIB- 13" and “Tx TIB- 15" registers allows a

user to define a “Trail Access Paint Identifier” sequence of bytes, that will be transmitted to the “Far- BEnd” Termi-
nal. The “Far- End’ Receiving Teminal will use this sequence of bytes to verify that it is connected to the proper
“Transmitting Terminal”. The Transmit E3 Framer will take the contents of these 16 registers, and insert them

into the TR byte of the outbound E3 frame. In the fiteenth of a set of 16 E3 Frames, the Transmit E3 Framer will
read in the contents of this register, and insert it into the TR byte- field, within the very next outbound E3 frame.

The contents of this register, along with Tx TIB- 1 through Tx TIB- 13 and Tx TIB- 15 are used to transmit 15
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Al characters required for the E164 numbering format.
3.3.2.61 Tx TIB- 15 Register
Address = 3Bh, Tx TTB- 15 Register
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Transmit Trail Trace Buffer Byte- 15
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0

This “Read Wite" byte- field, along with the “Tx TIB- O through Tx TIB- 14" registers allows a user to define a “Trail
Access Paint Identifier” sequence of bytes, that will be transmitted to the “Far- End’ Teminal. The “Far- End’ Receiv-
ing Terminal will use this sequence of bytes to verify that it is connected to the proper “Transmitting Terminal”. The
Transmit E3 Framer will take the contents of these 16 registers, and insert them into the TR byte of the outbound

B3 frame. In the sixteenth of a set of 16 E3 Frames, the Transmit E3 Framer will read in the contents of this register,
and insert it into the TR byte- field, within the very next outbound E3 frame.

The contents of this register, along with Tx TIB- 1 through Tx TIB- 15 are used to transmit 15 Al characters
required for the E164 numbering format.

3.3.2.62 Tx FAL Hror Mesk Register

Address = 3Ch, Tx FAL Error Mask Register

Bit 7 Bit 6 Bt 5 Bit 4 Bt 3 Bit 2 Bt 1

Transmit FAL Byte Brror Mask

RW RW RW RW RwW RwW RW

This “Read/ Wite” bit- field allows the user to insert errors into the Framing Aignment octet, FAL of each “outbound’
E3 frame. The user may wish to do this for equipment testing purposes. Prior to transmission, the Transmit E3
Famer reads in the FAL byte, and perfoms an XOR operation with it and the contents of this register. The results
of this operation are written back into the FA1 octet position, in each outbound E3 frame. Conseguertly, if the user
does not wish to inject errors into the FAL octet of the “outbound” E3 frames, he/ she must insure that the contents
of this register are set to all “0s” (the default value).

3.3.2.63 Tx F Hror Mask Register

Address = 3Dh, Tx FA2 Error Mask Register

Bit 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1

Transmit FA2 Byte Bror Mask

RW RW RW RW RW RW RW
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This “Read/ Wite” bit- field allows the user to insert errors into the Framing Aignment octet, FA2 of each “outbound’
E3 frame. The user may wish to do this for equipment testing purposes. Prior to transmission, the Transmit E3
Famer reads in the FA2 byte, and perfoms an XOR operation with it and the contents of this register. The results
of this operation are written back into the FA2 octet position, in each outbound E3 frame. Conseguertly, if the user
does not wish to inject errors into the FA2 octet of the “outbound” E3 frames, he/ she must insure that the contents
of this register are set to all “0s” (the default value).

3.3.2.64 Tx EM Byte Bror Mask Register

Address = 3Eh, Tx BM Byte Bror Mbask Register

Bit 7 Bit 6 Bt 5 Bit 4 Bt 3 Bit 2 Bt 1 Bit 0

Transmit BM Byte Error Mask

RW RW RW RW RW RW RW RW

0 0 0 0 0 0 0 0

This “Read Wite” bit- field allows the user to insert errors into BM (Bror Monitor) octet of each “outbound” E3 frame.
The user may wish to do this for equipment testing purposes. Prior to transmission, the Transmit E3 Framer reads

in the BM byte, and perfoms an XOR operation with it and the contents of this register. The results of this operation
are written back into the BM octet position, in each outbound E3 frame. Consequertly, if the user does not wish to
inject errors into the BM octet of the “outbound” E3 frames, he/ she must insure that the contents of this register are
set to all “0s” (the default value).

3.3.2.65 Tx B3 LAPD Satus/ Interrupt Register

Address = 3Fh, Tx B3 LAPD Satud/ Interrupt Register

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0

Unused TOL Start TOL Busy TYLAMD Interrupt Enable TLAPD Interrupt Satus

RO RO RO RO RW RO RW RLR

0 0 0 0 0 0 0 0

Bt 3BOL Sart
This “Read/ Wite” bit- field allows the user to command the LAFD Transmitter to do the following.

 Scan through the PMOL Message, within the “Transmit LAPD Message” buffer, and search for a string of five (5)
consecutive “1s”. The LAFD Transmitter will then insert (or “stuff’) a “0” into the PMOL Message data, immedately
falloning any string of 5 consecutive “1s”.

* Read in this “stuffed” PMOL Message from the “Transmit LAPD Message” buffer, and encapsulate it into a LAFD
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Message frame.
» Fragment the resulting LAPD Message frame into octets.

* Insert these octets into either the GC byte- field or the NR byte- field (depending upon the user's selection) in each
“outbound” E3 frame.

A0’ to “1” transition, in this bit- field commands the LAFD Transmitter to initiate the “above- mentioned” procedure.

» (nce the user has commanded the LAFD Transmitter to start transmission, the LAPD Transmitter will repeat the
“above- mentioned” process once each second; and will insert flag sequence octets into the “outbound” LAPD
channel, during the idle periods between transmissions.

Bit 2—THOL Busy

This “Read- Qnly” bit- field allows the user to pall or monitor the status of the LAPD Transmitter to see if it has com-
pleted its transmission of the LAFD Message frame. The LAPD Transmitter will set this bit- field to “1”, while it is in
the process of transmitting the LAPD Message frame. Honever, the LAFD Transmitter will clear this bit- field to “0”
once it has completed its transmission of the LAFD Message frame.

Bit 1-BdAPD Interrupt Endbe

This “Read/ Wite” bit- field allows the user to enable or disable the “LAFD Message frame Transmission Complete”
interrupt.

Witing a “0” to this bit- field disables this interrupt. Witing a “1” to this bit- field enables this interrupt.

Bit 0-BLAD Interrupt Satus

This “Resat- upon- Read” bit- field allows the user to determine if the “LAFD Message Fame Transmission Gomplete”
interrupt has occurred since the last read of this register. If this bit- field contains a “1” then the “LAFD Message
Frame Transmission Complete” interrupt has occurred since the last read of this register. Gonversely, if this bit- field
contains a “0” then it has not.

3.3.2.66 AVON LCV Bent Count Register-M3B

Address = 40h, AVON LCV Bent Count Register-M3B

Bit 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bit 0

LOV Qourt-Hgh Byte

RLR RLR RLR RR RLR RR RLR RR

0 0 0 0 0 0 0 0

This “Reset- upon+ Read’ register, along with the “FMON LOV Brent Count Register£SB’ (Address = 41h) contains
a 16- hit representation of the number of “Line Code Molations” that have been detected by the Receve E3 Framer,
since the last read of these registers. This register contains the M3 (or Upper- Byte) value of this 16 bit expression.
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3.3.2.67 AVON LCV Bent Count RegisterB
Address = 41h, PMON LCV Bent Count Register+B
Bt 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt O
LCV Gount-Lew Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0
This “Reset- upon- Read’ register, along with the “PMON LCV Brent Court Register - M3 (Address 40h), con-
tain a 16 bit representation of the number of “Line Gode Molations” that have been detected by the Receive B3
Famer, since the last read of these registers. This register contains the LSB (or Lower byte) value of this 16 bit
expression.
3.3.2.68 AVON Faming Byte Brror Bvent Count Register-M3B
Address = 42h, PMON Framing Byte Eror Bent Count Register - MB
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
Faming Byte Error Gount-Hgh Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0
This “Reset- upon+ Read’ register, along with the “FMCN Raming Byte Bror Biat Gount Regster£SB' (Address =
43h) contains a 16 hit representation of the number of “Framing Byte Erors” (e.g., in the FAL and FA2 octets)
that have been detected by the Receive E3 Famer, since the last read of these registers. This register contains
the M3B (or Upper Byte) value of this 16 hit expression.
Note: If the user is interfacing the local mP/ mC to the Mcroprocessor Interface of the UN chip over an 8 bit Deta
Bus; then immediately after reading this register, the local mP/ mC can also read the contents of the “FIMON
Faming Bit Eror Bvent Gount Register+SB’ by reading the “PMCN Holding Register” (Address = 56h).
3.3.2.69 AVON Faming Byte Bror Bvent Count Register-B
Address = 43h, PMON Framing Byte Eror Bent Count Register+B
Bt 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt O
Faming Byte Error Gount-kew Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0

This “Reset- upon Reed’ register, along with the “FMCN Raming Byte Bror Biat Gount Regster-MEB” (Address =

42h) contains a 16 hit representation of the number of “Framing Bytes Erors” (eg., in the FAL and FA2 octets)
that have been detected by the Receive E3 Famer, since the last read of these registers. This register contains
the LB (or Lowner Byte) value of this 16 bit expression.

Note: If the user is interfacing the local mP mC to the Mcroprocessor Interface of the UN chip over an 8 bit Data
Bus; then immediately after reading this register, the local mP mC can also read the contents of the “PMCN
Faming Bit Eror Bvert Gount Register-M3B” by reading the “PMON Holding Register” (Address = 56h).
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3.3.2.70 AVON Received FEBE Brent Count Register-MB

Address = 44h, AVION Received FEBE Bent Count Register-M3B

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Received FEBE Brert Gount-Hgh Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0

This “Reset- upon Read” register, along with the PMON Received FEEBE Brent Gount: Regster+SB' (Address = 45h)
contains a 16 bit representation of the number of number of E3 frames (received by the Receive E3 Framer) that

contain a “1” in the FEBE hit- fidd; since the last read of these registers. This register contains the M3 (or Upper
Byte) value of this 16 bit expression.

3.3.2.71 AVON Received FEBE Brent Count Register-=B

Address = 45h, PMON Received FEBE Bvat Count Register-B

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Received FEEE Bvert Gount-tew Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0

This “Reset- upon- Read” register, along with the PMON Received FERE Brent Gount Register - VBB’ (Address = 44h)
contains a 16 bit representation of the number of number of E3 frames (received by the Receive E3 Framer) that

contain a “1” in the FEBE hit- fidd; since the last read of these registers. This register contains the LSB (or Lower
Byte) value of this 16 bit expression.

3.3.2.72 AVON Famer BP- 8 Bror Bvent Count Register-M3B

Address = 46h, PMON Famer BIP- 8 Error Bient Count Register-MB

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Famer BIP- 8 Eror Gount-Hgh Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0

This “Reset- upon- Read’ regster, along with the “FMON Ramer BIP- 8 Eror Bvert Gount RegisterkSB’ (Address = 47h)
contains a 16- hit representation of the number of E3 frames, containing BV byte errors, that have been detected by

the Recaive E3 Framer, since the last read of these registers. This registers contains the M3 (or Upper Byte) value
of this 16- bit expression.
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3.3.2.73 AVON Famer BIP- 8 Bror Bvent Count Register--B
Address = 47h, PMON Famer BIP- 8 Bror Bent Count Register-B
Bt 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt O
Famer BIP- 8 Bror Gount-tew Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0
This “Reset- upon- Reed’ register, along with the “FMCN Hamer BIP- 8 Bror Bvert Gount Register-MEB' (Address =
46h) contains a 16- bit representation of the number of B3 frames, containing BM byte errors, that have been
detected by the Receive E3 Framer, since the last read of these registers. This registers contains the LSB (or
Loner Byte) value of this 16- bit expression.
3.3.2.74 VN Received Single- Bit HEC Error Count-M3B
Address = 48h, PMON Received Single- Bit HEC Brror Count-VsB
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
S HEC Bror Gount-Hgh Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0
This “Reset- upon- Read” register, along with the “PMCN Receved Single HEC Error Count-£SB’ register
(Address = 49h) contains a 16 bit representation of the number of “Sngle bit HEC Erors” that have been
detected by the Receive Cdl Processor, since the last read of these registers. This register contains the MB
(or Upper byte) value of this 16- hit expression.
3.3.2.75 AVICN Received Single- Bt HEC Eror Count-+B
Address = 49h, PMON Received Single- Bt HEC Bror Count--B
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
S HEC Bror Gount-kew Bte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0

This “Reset- upon- Read” register, along with the “PMCN Receved Sngle HEC Eror Count-MB’ register
(Address = 48h) contains a 16 hit representation of the number of “Sngle bit HEC Erors” that have been
detected by the Receive Cdl Processor, since the last read of these registers. This register contains the LSB
(or Lower byte) value of this 16- hit expression.
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3.3.2.76 AVICN Received Mutiple- Bit HEC Bror-M3B
Address = 44, PMON Received Mutiple- Bit HEC Error-MSB
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bt 1 Bt O
M HEC Bror Court-Hgh Byte
RR RR RR RR RLR RR RR RR
0 0 0 0 0 0 0 0
This “Reset- upon- Read’ register, along with the “PMON Received Multiple HEC BError Count--SB' register
(Address = 4Bh) contains a 16 bit representation of the number of “Multiple- bit HEC Brors” that have been
detected by the Receive Cdl Processor, since the last read of these registers. This register contains the MB
(or Upper byte) value of this 16- bit expression.
3.3.2.77 FVIN Received Mutiple- Bit HEC Eror£B
Address = 4Bh, PVCN Received Mutiple- Bt HEC Bror+B
Bit 7 Bt 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
M HEC Eror Count-kew Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0
This “Reset- upon- Read” register, along with the “PMCN Received Multiple HEC Error Count - MSB' register
(Address = 4Ah) contains a 16 hit representation of the number of “Multiple- bit HEC Erors” that have been
detected by the Receive Cdl Processor, since the last read of these registers. This register contains the LSB
(or Lower byte) value of this 16- hit expression.
3.3.2.78 AVION Received Idle Cdl CountM>B
Address = 4Ch, PMON Received Idle Cdl Count-MB
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
R« Idle Call Gount-Hgh Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0

This “Reset- upon- Read’ register, along with the “PMON Received Idie Cdl Gount-ESB' register (Address =
4Dh) contains a 16 bit representation of the number of “Idle CdIs” that have been detected by the Receive Cdl
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Processor, since the last read of these register. This register contains the M3 (or Upper Byte) value of this 16- bit
expression.
3.3.2.79 AVIN Received Idle Cdl CountEB

Address = 4Dh, PMON Received Idle Cell CountEB
Bit 7 Bit 6 Bt 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
Rx Ide Cdl Gount-tew Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0

This “Reset- upon- Read’ register, along with the “PMON Received Idle Cdl Gount-MSB' register (Address = 4Ch)
contains a 16 bit representation of the number of “Idle CdIs” that have been detected by the Receive Cdl Processor,
since the last read of these register. This register contains the LSB (or Lower Byte) value of this 16- hit expression.
3.3.2.80 AVICN Received \alid Cell Count-M3

Address = 4Eh, PMON Recelved \Alid Cdl Count-MB
Bit 7 Bt 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Rx \alid Call Gount-Hgh Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0

This “Reset- upon- Read’ register, along with the “PMON Received \Alid Cell Gount-£SB’ register (Address = 4H)

contains a 16 bit representation of the number of “User (or Assigned) Cdls” that have been detected by the Receive

Cdl Processor, since the last read of these register. This register contains the MSB (or Upper Byte) value of this

16- bit expression.

3.3.2.81 AVION Received \alid Cell Count--B

Address = 4Fh, PMON Received \Alid Cdl Count--B
Bit 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bit O
Rx \alid Cdl Gount-Lew Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0
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This “Resgt- upon- Reed’ register, along with the “PMON Received \Alid Cdl Count-MB' register (Address = 4Hh) con-
tains a 16 hit representation of the number of “User (or Assigned) CHIS” that have been detected by the Receve GAI
Processor, since the last read of these register. This register contains the LB (or Loaer Bite) value of this 16- bit
exqression.

3.3.2.82 AVON Discarded Cell Count-M3B

Address = 50h, PMON Discarded Cdl Count-MB

Bt 7 Bt 6 Bit 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0

Cdl Dop Gount-Hgh Byte

RR RR RR RR RR RR RR RR

0 0 0 0 0 0 0 0

This “Rest- upon+ Read’ register, along with the “AVION Oiscarded Cdl Gount-  LSB' register (Address = 51h)
contains a 16 hit representation of the number of cells that have been discarded by the Receive Cdl Processor,

since the last read of these registers. This register contains the M3B (or Upper byte) value of this 16 bit expres-
sion.

Please note that this expression includes Idle cells, cells with HEC hyte errors, and cells filtered or removed by
the User Cdl Hiter.

3.3.2.83 BVION Dscarded Cdl Count+SB

Address = 51h, PMON Discarded Cdl Count+=SB

Bt 7 Bt 6 Bit 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0

Cdl Dop Gount-Lew Byte

RR RR RR RR RR RR RR RR

0 0 0 0 0 0 0 0

This “Reset- upon Read” register, along with the “PMON DOiscarded Cdl Gount- M3’ regjister (Address = 50h) con-
tains a 16 bit representation of the number of cells that have been discarded by the Receive Gdl Processor,

since the last read of these registers. This register contains the LSB (or Lower byte) value of this 16 bit expres-
sion.

Please note that this expression includes Idle cells, cells with HEC hyte errors, and cells filtered or removed by
the User Cdl Hiter.

3.3.2.84 BVCN Transmitted Idle Cal CountM3B

Address = 52h, PMON Transmitted Idle Call Count-M3B

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0

T Ide Gall Count-Hgh Byte

RLR RR RR RLR RLR RLR RLR RLR

0 0 0 0 0 0 0 0

This “Reset- upon- Read” register, along with the “PMON Transmitted Ide Gall Gount-ESB’ register (Address = 53h)
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contains a 16- hit representation of the number of “Idle Cdls” that have been generated and transmitted by the
Transmit Cdl Processor, since the last read of these registers. This register contains the M3B (or Upper byte)
value of this 16 bit expression.
3.3.2.85 AVION Transmitted Idle Cal CountEB
Address = 53h, AVION Transmitted Idle Gall Count+B
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TX Idle Cdl Count-tow Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0

This “Regster- upor+ Read’ register, along with the “PMON Transmitted Ide Gdl Gount-MB' register (Address =

52h) contains a 16- bit representation of the number of “Idle Gdls” that have been generated and transmitted by
the Transmit Cdl Processor, since the last read of these registers. This register contains the LSB (or Lower

byte) value of this 16 bit expression.

3.3.2.86 AVON Transmitted \alid Cdl Count-M3B

Address = 54h, AMON Transmitted \&lid Cal Count-M3B
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Tx \alid Cell Gount-Hgh Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0
This “Reset- upont Read’ register, along with the “FVION Transmitted \alid Call Gount-£SB’ regjister (Address =
55h) contains a 16- hit representation of the number of “User (or Assigned) Cdls” that have been generated
and transmitted by the Transmit Cdl Processor, since the last read of these registers. This register contains the
M (or Upper byte) value of this 16 bit expression.
3.3.2.87 AVICN Transmitted \alid Cal Count--SB
Address = 55h, PMON Transmitted \alid Cdl Count--B
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T \&lid Cell Gount-Low Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0

This “Resst- upon+ Read’ register, along with the “FIVION Transmitted \alid Cdl Gount-M3B' register (Address =

54h) contains a 16- hit representation of the number of “User (or Assigned) Cdls’ that have been generated
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and transmitted by the Transmit Gdl Processor, since the last read of these registers. This register contains the LSB
(or Loner byte) value of this 16 hit expression.

3.3.2.88 AVION Hdding Register

Address = 56h, PMON Hdding Register
Bt 7 Bit 6 Bt 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt 0
PVION Hold \&lue
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This register is of use if the user is operating the UNI in the 8- bit mP Access Mode. When the mP reads out a partic-
ular AVION Gounter, One Second Accumulator, or Test Cdl Bror Accumulator (16 bit registers), it will read out one
of two 8 hit registers. The contents of the other 8- hit register will be stored in this register.

For more information on this operation, please see Section 3.5.

3.3.2.89 One Second Error Status Register

Address = 57h, One Second BEror Satus Register
Bit 7 Bit 6 Bit 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Unused Erored Sec Severe Brored Sec
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

Bit 1-&rored Second

This “Read- Qnly” bit- field indicates whether or not there were any emors during the last one second interval. If this
bit- field is “0” then there were no errors during the last one second interval. If this bit- field is “1”, then there wes at

least one ermor during the last one second interval.

Bt 0-Severe Brored Second

This “Read- Qnly” bit- field indicates whether or not the bit- error rate, of the last one second interval, exhibited a BER

(bit error rate) exceeding 10- 3.
A0 in this bit- field indicates that the BER for the last one- second interval was less than 10- 3.

Gonversely, a “1” in this bit- field indicates that the BER for the last one- second interval exceeds 10- 3.

3.3.2.90 LC* One Second Accumulator Register-MB

Address = 58h, LOV One Second Accumulator Register-M3B

Bit 7

Bt 6

Bt 5

Bt 4

Bt 3

Bit 2

Bt 1

Bit 0

92




E3 UNI FOR AIM MXRI7234
REV. P1.0.0
Address = 58h, LOV* One Second Accumulator Register-M3B
LOV 1 SecHgh Byte
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0
This register, along with “LCV One Second Accumulator Register-£SB’ (Address = 59h) presents a 16- hit repre-
sentation of the number of Line Code Molations that have been detected by the Receive E3 Framer, during the last
one second interval. This register presents the MSB (Upper- byte) value of this expression.
3.3.2.91 LC+ One Second Accumulator Register--B
Address = 59, LO/ One Second Accumulator Register--B
Bit 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bit O
LCV 1 Sectow Byte
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0
This register, along with “LCV Qne Second Accumulator Register-£SB’ (Address = 58h) presents a 16- bit repre-
sentation of the number of Line Code Molations that have been detected by the Receive E3 Framer, during the last
one second interval. This register presents the LSB (Lower- byte) value of this expression.
3.3.2.92 Framer BIP- 8 Error-One Second Accumulator Register-M3
Address = 5/, Framer BIP- 8 Brors-Gne Second Accumulator Register-M3B
Bit 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bit O
Famer BIP- 8 Eror 1 Sec-Hgh Byte
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0
This register, along with “Fame BIP- 8 Brors-Gne Second Accumulator RegisterSB’ (Address = 5Bh) presents a
16- hit representation of the number of B3 frames, containing BVI byte errors, that have been detected by the Receive
E3 Famer, during the last one second interval. This register presents the M3 (Upper- byte) value of this expression.
3.3.2.93 Framer BIP- 8 Errors-one Second Accumulator Register--B
Address = 5Bh, Framer BIP- 8 Brors-Gne Second Accumulator Register-B
Bit 7 Bt 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
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Address = 5Bh, Framer BIP- 8 Brors-Gne Second Accumulator Register+B
Famer BIP- 8 Bror 1 Sectow Byte
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0
This register, along with “Fame BIP- 8 Brors-@re Second Accumulator Regster - M3B' (Address = 5A) pre-
sents a 16- hit representation of the number of B3 frames, containing BM byte errors, that have been detected by
the Receive E3 Famer, during the last one second interval. This register presents the LB (Loaer- byte) value of
this expression.
3.3.2.94 HEC Hrors-One Sscond Accumulator Register-MSB
Address = 5Ch, HEC Brrors-Gne Second Accumulator Register-MSB
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
HEC Hrors 1 Sec-Hgh Byte
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0
This register, along with “HEC Brors-@ne Second Accumulator Regster+SB' (Address = 50h) presents a
16- hit representation of the number cells with HEC arors that have been detected by the Receive Gdl Proces-
sor, during the last one second interval. This register presents the M3 (Upper- byte) value of this expression.
3.3.2.95 HEC Hrors-One Sscond Accumulator Register-B
Address = 5Dh, HEC Brors - One Second Accumulator Register - LB
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bt 1 Bt O
HEC Brors 1 Sectew Byte
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0
This register, along with “HEC Brors-@ne Second Accumulator Register-MB' (Address = 5Ch) presents a
16- hit representation of the number cells with HEC arors that have been detected by the Receive Gdl Proces-
sor, during the last one second interval. This register presents the LSB (Lower- byte) value of this expression.
3.3.2.96-Rx CP Configuration Register
Address = 5Eh, Rx CP Corfiguration Register
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bt 1 Bt O
LD ROPChkPat ROPChk C Dscard oM De- Rx Coset HEC Bror
Pat Check Bit Scramblel Enable Ignore\
Enable Enable Ensble
RO RW RW RW RwW RwW R'W RW
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Address = 5Eh, Rx CP Configuration Register

1 0 0 1 1 1 1 0

Bt 74+€D (Loss of Cdl Ddineation)

This “Read Only” bit- field indicates whether or not the Receive Cdl Processor is currently experiencing a “Loss of
Cdl Ddineation’”.

If this bit- field is “0", then the Receive Cdl Processor is currently NOT experiencing a “Loss of Cdl Ddineation” and
is properly delineating the ATM cell data that it receives from the Receive E3 Framer.

If this bit- field is “1", then the Recelve Cdl Processor is currently experiencing a “Loss of Cdl Ddineation” and is
NOT properly delineating the ATM cell data that it receives from the Receive E3 Framer.

For more information on Cdl Ddineation by the Receive Gdl Processor, please see Section 7.2.2.1.

Bt 6-ROPChk (Receive “Deta Path Integrity Check”)Pattern

The “Read/ Wite” bit- field allows the user to select which of two possible ‘Data Path Integrity Check’ pattemns that
the Receive Cdl Processor will insert into the fifth octet of each cell that is written into the RAFQ

The “Data Path Integrity Check” pattem options are:
* M altemating pattem of “55h"/ "AA.
 Aconstant pattern of “55h”.

Witing a “0” to this bit- field selects the alternating pattern. Witing a “1” to this bit- field selects the constant pattern.
Note: This bit- field is ignored if Bit 5 (of this register) is set to ‘0"

Bit 5-RORChk (Receive “Deta Peth Integrity Check”) Pattern Enable

This “Read Wite” hit- field allows the user to enable or disable the insertion of the “Deta Path Integrity ChedK’ pattemn
into the 5th octet of each cell that is written into the RAFQ

Witing a “0” into this bit- field disables the insertion of the “Deta Path Integrity Check” pattern into the 5th octet of
the cell (eg., the cell, with its HEC byte, will be written into the RAFO).

Qonversely, writing a “1” into this bit- field enables this features (e.g., the HEC byte of each cell will be overwritten by
the ‘Data Path Integrity Check” pattern). The “Data Path Integrity Check” pattern, that is written into the cell
depends upon the setting of Bit 6 (ROPChK) within this register.

For more information on this topic, please see Section 7.2.2.6.

Bt 44€ (Idle Cdl) Discard

This “Read/ Wite” bit- field allows the user to configure the Reoceive Cdl Processor to either discard or retain Idle
Cdls. If the user configures the Receive Cdl Processor to discard Idie Cdls, then the Idle Cdlis will be discarded
and will NOT be written into the Rx AFQ If the user configures the Receive Cell Processor to retain Idle Cdls, then
all Idle Cdls will be retained and can be (depending upon the User Cdl Filter settings) written to the R« AFQ

Witing a ‘0" to this bit- field configures the Receive Cdl Processor to retain Idle Cdls. Witing a “1” to this bit- field
configures the Receive Cdl Processor to discard Idle Cdls.

For more information on the handling of Idle Cdls by the Receive Cdl Processor, please see Section 7.2.2.3.1.
Bit 3-04M Check Bit
This “Read Wite” bit- field allows the user to configure the Receive Cdl Processor to “check’ the next OM cell, that it

receives. Spedfically, this means that the Receive Cdl Processor, upon iderntifying an incoming QAM cell, will copy
the header and payload bytes of this cell to the “Received QAM GAII” buffer (in on- chip RAV). If the user does not
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configure the Receive Gdl processor to perform an “OAM GAll Check”, the QMM cell will simply be treated like any
other user cell, as it is processed through the User Cdl Filter, where it can be discarded or written to the Rx HFQ

Witing a “0” to this bit- field disables the “OAM Gall Check” feature. Witing a “1” to this bit- field enables this feature.

Bt 2-Be Scramble Enable

This “Read/ Wite” bit- field allows the user to enable or disable the Gdl Descrambler, within the Receive Cell
Processor. When the Cdl Descrambler is enabled, the Receive Cdl Processor will “presume” that the payload
portion of each incoming cell has been scrambled by the “far- end” Transmit Cdl Processor. Therefore, the Receive
Cdl Processor will modify the contents of the cell payload accordingly. If the Cdl Descrambler is disabled, then the
Receive Cdl Processor will perform NO modifications to the payload byte, of the incoming cells.

Witing a “0" to this bit- field disables the Gdl De- Scrambler. Witing a “1” to this bit- field enables the Gdl Descrambler.
For more information on Cdl Scrambling and Cdl Descrambling, please see Sections 6.2.2.2 and 7.2.2.5.

Bit 1-Rx Coset Enable

This “Read/ Wite" hit- field allows the user to configure the Receive Gdl Processor to account for (or to not account
for) the “far- end” Transmit Cdl Processor's modulo- 2 addition of the Goset polynomial: x6 + x4 + x2 + 1 to the “orig-
inal” HEC byte, during HEC byte calculation and insertion.

If the user configures the Receive Cdl Processor to account for the Goset Paynomial, then the Receive Cdl Pro-
cessor will go through the following procedure during HEC byte verification:

» Recompute the ‘Griginal” HEC (CRG 8) byte, based upon the values of bytes 1 through 4 in the received cell.
* Modulo- 2 add the Goset Paynomial to the GRG 8 byte, thereby creating the “HEC byte”
» (ompare the locally computed HEC byte with the fifth octet of the incoming cell.

If the user configures the Receive Cdl Processor to NOT acoount for the Goset Pdynomial, then the Receive Cell
Processor will go through the following procedure during HEC byte verification:

» Recompute the HEC byte, based upon the values of bytes 1 through 4 in the received cell.
» (ompare the locally computed HEC byte with the fifth octet of the incoming cell.

Witing a "0 to this bit- field configures the Receive Gdl Processor to NOT aooourt for the Goset Polynomial. Wit-
ing a “1” to this bit- field configures the Reosive Cdl Processor to account for the Goset Palynomial.

Bit O-HEC Bror Ignore

This “Read/ Wite” bit- field allows the user to configure the Reoceive Cdl Processor to either discard or retain cells
with HEC byte errors.

If the user configures the Receive Cdl Processor to discard these errored cells (the default condition), then all
incoming cells containing single- bit (when the Receive Cdl Processor is operating in the “Detection Mode”) or

multi- bit errors in their header bytes, will be discarded and will NOT be written to the Rx AFQ (Nate: If the Receive
Cdl Processor is operating in the “Correction Mode”, then thase cells that contain single- bit errors will be corrected,
via the HEC Byte \eification Agorithm, and will not be discarded).

If the user configures the Receive Cdl Processor to retain these errored cells, then all incoming cells containing
single- bit or multi- bit errors in their headers, will NOT be discarded, and may (depending upon the Idle or User cell
filter settings) be written to the R« AFQ

Witing a “0” to this bit- field disables this feature (e.g., the Receive Cdl Processor will discard errored cells). Witing
a “1” to this hit- field enable this features (e.g., the Receive Cdl Processor will retain errored cells.)

Note: For more information on this feature, please see Section 7.2.2.2.
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3.3.2.97-Rx CP Additional Configuration Register
Address = 5Fh, Rx CP Additional Corfiguration Register
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
User CHl User CHl Corr Cor Corr Unused
Hlter Flter Thresh[ 1] Thresh[ 0] Enable
Oscard Enable
RO RO RW RW RW RW RW RO
0 0 0 0 1 1 1 0

Bit 54ker Cdl Flter Dscard

This “Read/ Wite” hbit- field allows the user to specify which valid cells (e.g., non- Idie cells) are to be discarded by
the User Cdl Hiter.

Witing a ‘0" to this bit- fidd causes the User Gdl Hiter to discard all user cells NOT matching the header byte pattems,
as defined in the “Rx CP User Cdl Hiter Pattern Header byte” registers and the “Rx CP User Cdl Filter Mask
Header byte” registers.

Witing a “1” to this bit- fied causes the User GAl Hiter to discard all users cells MAIGHNG the header byte pettems, as
defined in the “Rx CP User Filter Gdl Pattern Header byte” registers and the “Rx CP User Cdl Filter Mask Header

byte’ registers.
For more information on the User Cdl Filter, please see Section 7.2.2.3.2.

Bit 4-tber Cdl Flter Enable

This “Read Wite” hit- field allows the user to enable or disable the User (or Assigned) Cdl Hiter. If the User Gdl Hiter is
disabled then all non- Idie Cdls will be written the Rx AFQ within the Receive Uopia Interface block. Honever, if
the User Cdl Hiter is enabled, then only those user cells, specified by the following parameters; will be written into
the Rx AFQ

* The contents of bit- field number 5, within this Register (User Cdl Flter Oscard).

« The contents of the four ‘Rx CP User Cdl Flter Pattern Header Byte” registers (Address = 64h through 6Ch),
and

* The contents of the four ‘Rx CP User Cdl Flter Mask Header Byte” registers (Address = 6Eh through 71h)

Witing a “0” to this bit- field disables the User Cdl Fiter. Witing a “1” enables the User Cdl Filter.
For more information on the User Cdl Flter, please see Section 7.2.2.3.2.

Bits 3 and 2-Gorrection Threshold[ 1, O]

These two ‘Read/ Wite” hit- fields allow the user to define the Qorrection Threshald, “M, as specified below For
more information on Gorrection Thresholds, please see Section 7.2.2.2.

» (orrection Threshold[1, O] = O, O, then M= 0

The Receive Cdl Processor, while performing HEC Byte \erification, will always operate in the “Carrection” mode.
e (orrection Threshold[1, O] = 0, 1, then M= 1
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The Receive Cdl Processor, while performing HEC Byte \erification, must detect a single “error- free” cell
before it will transition from the “Detection” mode to the “Correction” mode.

 (orrection Threshold[1, O] = 1, O, then M= 3

The Receive Cdl Processor, while performing HEC Byte Verification, must detect 3 consecutive “error- free”
cells before it will transition from the “Detection” mode to the “Carrection” mode.

» (orrection Threshold[1, O] = 1, 1, then M= 7

The Receive Cdl Processor, while performing HEC Byte Verification, must detect 7 consecutive ‘“error- free”
cells before it will transition from the “Detection” mode to the “Carrection” mode.

Bit 1-Gorrection Engdle

This “Read Wite” bit- field allows the user to enable or disable the “Correction” Mode, within the “HEC Byte \erifica-
tion” Agorithm. Spedfically, if the user disables the “Gorrection” mode, then the Receive Gdl Processor, while per-
forming HEC byte werification, will only operate in the “Detection” Mode (e.g., cells with single- bit errors are
NOT corrected, and are subject to discard).

Witing a “0" to this bit- field disables the “Correction” mode. Witing a “1” to this bit- field enables the “Correction”
Mode.

For more information on the Gorrection Mode, within the HEC Byte Verification Agorithm, please see Section
7222

3.3.2.98Rx CP Interrupt Enable Register

Address = 60h, Rx CP Interrupt Enable Register
Bit Bit Bit Bit Bit Bt 2 Bt 1 Bt 0
7 6 5 4 3
Unused OM Interrupt Enable LCD Interrupt Enable HEC Eror Interrupt Enable
RO RO RO RO RO RwW RwW RwW
0 0 0 0 0 0 0 0

Bit 2208 (Cdl Received) Interrupt Enable
This “Read Wite” hit- field allows the user to enable or disable the “Received O GalI” interrupt.
Witing a “0” to this bit- field disables the “Received O GAlI” interrupt. Witing a “1” enables this interrupt.

Bit 1—Change in LCD (Loss of Cdl Ddineation) Condition” Interrupt Enable

This “Read Wite" bit- field allows the user to enable or disable the “Change in Loss of Gdl Ddineation Gondi-
tion” interrupt.

Witing a ‘0" to this bit- fidd disables the “Change in Loss of Gdl Ddineation Gondition” interrupt. Witing a “1”
enables this interrupt.
Bit 0—Detection of HEC Byte Error” Interrupt Enalde

This “Read/ Wite” hit- field allows the user to enable or disable the “Detection of HEC Byte Error” interrupt.
Witing a “0” to this bit- field disables the “Detection of HEC Bror” interrupt. Witing a “1” enables this interrupt.

98



>X I B3 UNI FCR AM XRI7234

RV, P1.0.0
3.3.2.99Rx CP Interrupt Status Register
Address = 61h, Rx CP Interrupt Satus Register
Bit Bit Bit Bit Bit Bit 2 Bt 1 Bit 0
7 6 5 4 3
Unused QMM Interrupt Satus LD Interrupt Satus HEC Bror Interrupt Satus
RO RO RO RO RO RR RR RR
0 0 0 0 0 0 0 0

Bt 26" (Cdl Received) Interrupt Status

This “Reset- upon- Read’ bit- field indicates whether or not the “Received O GAlI” interrupt has occurred since the
last read of this register. This interrupt will occur if the “Receive QMM GalI” buffer has a new QMM cell that needs to
be read and processed by the local mP.

If this bit- field is “0" then the “Received OAM GAII” interrupt has NOT occurred since the last read of this register. If
this bit- field is “1", then the “OMM Gl Received” interrupt has occurred since the last read of this register.

For more information on this interrupt, please see Section 7.2.2.4.

Bit 1-“Ehange in LCD (Loss of Cdl Ddineation) Condition” Interrupt Satus

This “Resst- upon+ Read” hit- field indicates whether or not the “Change in Lass of Gdl Ddineation Gondition” interrupt

has occurred since the last read of this register. The Receive Cdl Processor will generate this interrupt if either of

the following two events occur.

1. If the Receive Gdl Processor (while operating in the “SYNC' state) detects too many consecutive cells with
HEC byte errors, and declares itself to be in the “HUNT” state. A this paint, the Receive Cdl Processor will not
be delineating cells; and will cease to write anymore cells into the RAFQ

2. (nce the Receive Cell Processor has transiioned from the “PRESYNC’ state and into the “SYNC' state, within
the “Cdl Ddineation” Agorithm (See Fgure 71).

If this bit- field is “0", then the “Change in Loss of Cdl Ddineation Condition” interrupt has NOT occurred since the
last read of this register. If this bit- field is “1”, then the “Change in Loss of Cdl Ddineation Condition” interrupt has
occurred since the last read of this register.

For more information on this interrupt and cell delineation, please see Section 7.2.2.1.2.

Bit 0—Detection of HEC Byte Bror” Interrupt Satus

This “Reset- upon- Read’ bit- field indicates whether or not the “Detection of HEC Byte Error” interrupt has occurred
since the last read of this register. This interrupt will occur if the Receive Gdl Processor detects a single- bit or multi- bit
HEC byte error in an incoming cell that it receives from the Receive B3 Framer.

If this bit- fidld is “0", then the “Detection of HEC Byte BError” interrupt has NOT occurred since the last read of this
register. If this bit- field is “1”, then the “Detection of HEC Byte Brror” interrupt has occurred since the last read of
this register.
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3.3.2100 - Rx CP Idle Cell Pattern Header-Byte 1
Address = 62h, Rx CP Idle Cell Pattern Header-Byte 1
Bt 7 Bt 6 Bit 5 Bt 4 Bit 3 Bt 2 Bit 1 Bt 0
Rx lde Cdl PatemnByte 1
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0

This “Read Wite" register along with the “Rx CP Ide Cdl Pattern Header-Bytes, 2 through 4" registers are used
to specify, to the Receive Cdl Processor, the header byte patterns for Idle Cdls. The Receive Cdl Processor will

use this information to identify the Idle Cdls from the stream of cells that it receives from the Receive E3 Framer.

The pumpose of this particular register (along with the “Rx CP Ide Cdl Mask Header-Byte 1 register) is to allow
the user to define the pattemn for header byte 1 of the Idle Cdls.

For more information on Idle Gdl Handiing, please see Section 7.2.2.3.1.

3.3.2.101Rx CP ldle Cdl Pattern Header-Byte 2

Address = 63h, Rx CP Idle Cdl Pattern HeadeByte 2
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Rx lde Cdl PatermnByte 2
RwW RW RW RW RW RwW RW RwW
0 0 0 0 0 0 0 0
This “Read/ Wite"” register along with the “Rx CP Ide GCdl Pattern Header - Bytes, 1, 3 and 4" registers are used to
specify, to the Receive Gdl Processor, the header byte pattems for Idle Cdls. The Receive Cdl Processor will use
this information to identify the Idle Cdls from the stream of cells that it receives from the Receve E3 Framer. The
purpose of this particular register (along with the ‘Rx CP Ide Cdl Mask Header-Byte 2 register) is to allow the
user to define the pattem for header byte 2 of the Idle Cdls.
For more information on Idle Cdl Handing, please see Section 7.2.2.3.1.
3.3.2.102Rx CP Idle Cdl PatternByte 3
Address = 64h, Rx CP Idle Cell Pattern Header-Byte 3
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Rx Ide Cdl Pattem-Byte 3
RwW RW RW RW RW RwW RW RwW
0 0 0 0 0 0 0 0
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This “Read Wite" register along with the “Rx CP Ide Cdl Pattern Header - Bytes, 1, 2, and 4" registers are
used to specify, to the Receive Cdl Processor, the header byte patterns for Ide Cdls. The Receive Cdl Pro-
cessor will use this information to identify the Idle Cdls from the stream of cells that it receives from the

Receive E3 Framer. The purpose of this particular register (along with the ‘Rx CP Ide Gdl Mask Header - Byte

3’ register) is to allow the user to define the pattem for header byte 3 of the Idle Cdls.
For more information on Idle Cdl Handing, please see Section 7.2.2.3.1.

3.3.2.103Rx CP ldle Cdl Pattern Header-Byte 4

Address = 65h, Rx CP Idle Cell Pattern Header - Byte 4

Bit 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1

Bit 0

Rx lde Cdl Pattemn-Byte 4

RW RW RW RW RW RW RW

RW

0 0 0 0 0 0 0

This “Read Wite” register along with the “Rx CP Ide Cdl Pattern Header - Bytes, 1 through 3” registers are
used to specify, to the Receive Cdl Processor, the header byte pattemns for Ide Cdls. The Receive Cdl Pro-
cessor will use this information to identify the Idle Cdls from the stream of cells that it receives from the
Receive E3 Framer. The purpose of this particular register (along with the “Rx CP Ide Cdl Mask Header-Byte
4" register) is to alow the user to define the pattem for header byte 4 of the Idle Cdls.

For more information on Idle Gdl Handing, please see Section 7.2.2.3.1.

3.3.2.104Rx CP Idle Cdl Mesk Header-Byte 1

Address = 66h, Rx CP Idle Cell Mask Header-Byte 1

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bit 1

Bt 0

Rx Idle Cdl Mask Header-Byte 1

RwW RW RW RW RW RW RW

RW

This “Read Wite" register allons the user to specify which bit(s), in byte 1 of the incoming Idle cell (in the
Receive Cdl Processor) are to be checked against the corresponding hit(s) in the “Rx CP Idie Cel Pattem
Header-Byte 1" register (Address = 62h) by the Idie Cdl Fiter, when the Receive Gdl Processor is trying to
determine if an incoming cell is an Idle Cdl or not.

Witing a “1” into a particular bit- field in this register, forces the Receive Cdl Processor to check and compare
the corresponding bit in within octet 1 of the incoming cell with the comresponding bit- field in the “Rx CP Ide Cdl

Pettern Header-Byte 1" register.

Witing a “0” into a particular bit- field, causes the Receive Cdl Processor to treat the corresponding bit within
octet 1 in the incoming cell as a “don’t care” (e.g., to forgo the comparison between the corresponding bit in
byte 1 of the incoming cell with the corresponding bit- field in the “Rx CP Ide Cell Pattem HeaderByte 1" reg-
ister.)

For more information on Idle Gdl Handing, please see Section 7.2.2.3.1.
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3.3.2.105Rx CP Idle Cdl Mask Header-Byte 2

Address = 67h, Rx CP Idle Cell Mask Header-Byte 2

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bit 1 Bt 0

Rx Idle Cdl Mask Header-Byte 2

RW RW R'W RW RW RW RW RW

This “Read Wite” register allons the user to specify which bit(s), in byte 2 of the incoming cell (in the Receive Cdl
Processoar) are to be checked against the corresponding bit(s) in the “Rx CP Ide Cdl Pattern Header - Byte 2’ register
(Address = 63h) by the Idle Cdl Flter, when the Receive Cell Processor is trying to determine if an incoming cell is
an Ide Cdl or not.

Witing a “1” into a particular bit- field in this register, forces the Receive Cdl Processor to check and compare the
corresponding bit within octet 2 of the incoming cell with the corresponding bit in the “Rx CP Ide Cdl Pattemn
Header-Byte 2" register.

Witing a “0” into a particular bit- field, causes the Receive Cdl Processor to treat the corresponding bit within octet
2 in the incoming cell as a “don’t care” (e.g., to forgo the comparison between the corresponding bit in byte 2 of the
incoming cell with the corresponding bit in the “Rx CP Ide Cdl Pattern Header-Byte 2’ register.)

For more information on Idle Gdl Handing, please see Section 7.2.2.3.1.

3.3.2.106Rx CP Idle Cdl Mask Header-Byte 3

Address = 68h, Rx CP Idle Cell Mesk Header-Byte 3
Bit 7 Bit 6 Bt 5 Bit 4 Bt 3 Bit 2 Bt 1 Bit 0
R« Ide Gdl Mask Header-Byte 3
RwW RwW RwW RwW RwW RwW RwW RwW
1 1 1 1 1 1 1 1

This “Read Wite” register allons the user to specify which bit(s), in byte 3 of the incoming Idle cell (in the Receive
Cdl Processor) are to be checked against the corresponding bit(s) in the “Rx CP Ide Cdl Pattern Header-Byte 3”
register (Address = 64h) by the Idle Cdl Filter, when the Receive Cdl Processor is trying to determine if an incoming
cell is an Idie Cdl or not.

Witing a “1” into a particular bit- field in this register, forces the Receive Cdl Processor to check and compare the
corresponding bit within octet 3 of the incoming cell with the corresponding bit in the “Rx CP Ide Cdl Pattemn
Header-Byte 3 register.

Witing a “0” into a particular bit- field, causes the Receive Cdl Processor to treat the corresponding bit within octet

3 in the incoming cell as a “don’t care” (e.g., to forgo the comparison between the corresponding bit within octet 3 of
the incoming cell with the corresponding bit in the “Rx CP Ide Cdl Pattern Header-Byte 3” register.)

For more information on Idle Gdl Handing, please see Section 7.2.2.3.1.
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3.3.2.107Rx CP Idle Cdl Mask Header-Byte 4

Address = 69h, Rx CP Idle Cell Mask Header-Byte 4

Bit 7

Bt 6

Bt 5

Bit 4

Bt 3

Bt 2

Bt 1

Bt 0

Rx Idle Cdl Mask Header-Byte 1

RwW

RW

RW

RW

RW

RW

RW

RwW

1

1

This “Read Wite" register allons the user to specify which bit(s), in byte 4 of the incoming Idle cell (in the
Receive Cdl Processor) are to be checked against the corresponding hit(s) in the “Rx CP Idie Cel Pattemn
Header-Byte 4" register (Address = 65h) by the Idie Gdl Fiter, when the Receive Gdl Processor is trying to
determine if an incoming cell is an Ide Cdl or not.

Witing a “1” into a particular bit- field in this register, forces the Receive Cdl Processor to check and compare
the corresponding bit within octet 4 of the incoming cell with the corresponding bit in the “Rx CP Ide Cdl Pat-
tern Header-Byte 4" register.

Witing a “0” into a particular bit- field, causes the Receive Cdl Processor to treat the corresponding bit within
octet 1 in the incoming cell as a “don’t care” (e.g., to forgo the comparison between the corresponding bit within
octet 4 of the incoming cell with the comesponding bit- field in the “Rx CP Ide Cdl Peattern Header-Byte 4" reg-
ister.)

For more information on Idle Cdl Handing, please see Section 7.2.2.3.1.

3.3.2.108-Rx (P User Cell Fliter Pattern Header-Byte 1

Address = 6Ah, R« CP User Cell Fiter Pattern Header-Byte 1

Bt 7

Bt 6

Bt 5

Bt 4

Bt 3

Bt 2

Bt 1

Bt O

Rx User Cdl Header Pattern-Byte

RwW

RW

RW

RW

RW

RW

RW

RW

0

0

The User (or Assigned) cdl filtering criteria is defined based upon the conterts of 8 read/ write registers. These
registers are the four “Rx CP User Cdl Filter Pattern Header Byte” Registers, and the four “Rx CP User Cdl Fl-
ter Mask Header Byte” registers. This “Read Wite” register, along with the “Rx CP User Gdl Hilter Mask
Header-Byte 1" register (Address = 6Eh) allows the user to define the User (or Assigned) cell filtering criteria
for octet 1 of the incoming user cell. The user will write in the header byte pattern for octet 1, that he/ she
wishes to use as part of the User Gdl Hltering criteria, into this register. The user will also write in a value to
the “Rx CP User Cdl Hilter Vask Header - Byte 1" register, that indicates which bits within the first octet of the
incoming cell are to be compared with the contents of this register.
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For more information on the User Cdl Hilter, please see Section 7.2.2.3.2.
3.3.2.109Rx CP User Cell Fiter Pattern Header-Byte 2
Address = 6Bh, Rx P User Cell Filter Pattern Header-Byte 2
Bt 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt O
Rx User Cdl Header Pattern-Byte 2
RW RW R'W RW RW RW RW RW
0 0 0 0 0 0 0 0

The User (or Assigned) cdll filtering criteria is defined based upon the contents of 8 read/ write registers. These reg-
isters are the four “Rx CP Usr Cdl Flter Pattern Header Byte” Regsters, and the four “Rx CP User Cdl Hilter

Mask Header Byte” registers. This “Read Wite” register, along with the “Rx CP User Cdl Fiter Mask Header-Byte

2" register (Address = 6Fh) allows the user to define the User (or Assigned) cell filtering criteria for octet 2 of the

incoming user cell. The user will write in the header byte pattern for octet 2, that he/ she wishes to use as part of the

User Cdl Fltering criteria, into this register. The user will also write in a value to the “R« CP User Cdl Filter Mask
Heade Byte 2’ register, that indicates which bits within the second octet of the incoming cell are to be compared

with the contents of this register.

For more information on the User Cdl Hilter, please see Section 7.2.2.3.2.

3.3.2.110Rx CP User Cell Fiter Pattern Header-Byte 3

Address = 6Ch, Rx CP User Cell Fiter Pattern Header-Byte 3

Bt 7 Bit 6 Bt 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt 0
Rx User Cdl Header Pattern-Byte 3

RwW RwW RwW RwW RW RwW RwW RwW

0 0 0 0 0 0 0 0

The User (or Assigned) cdll filtering criteria is defined based upon the contents of 8 read/ write registers. These reg-
isters are the four “Rx CP Usr Cdl Flter Pattern Header Byte” Registers, and the four “Rx CP User Cdl Hilter

Mask Header Byte” registers. This “Read Wite” register, along with the “Rx CP User Gdl Fiter Mask Header-Byte

3’ register (Address = 70h) aloas the user to define the User (or Assigned) cell filtering criteria for octet 3 of the

incoming user cell. The user will write in the header byte pattern for octet 3, that he/ she wishes to use as part of the

UWser Cdl Hltering criteria, into this register. The user will also write in a value to the “R« CP User Cdl Fiter Mask
Header-Byte 3’ register, that indicates which bits within the third octet of the incoming cell are to be compared

with the contents of this register.
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For more information on the User Cdl Hilter, please see Section 7.2.2.3.2.
3.3.2.111Rx CP User Cell FHiter Pattern Header-Byte 4
Address = 6Dh, Rx CP Usar Cdl Filter Pattern Header - Byte 4
Bit 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bit O
Rx User Cdl Header Pattern-Byte 4
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
The User (or Assigned) cdll filtering criteria is defined based upon the contents of 8 read/ write registers. These reg-
isters are the four “Rx CP Usr Cdl Flter Pattern Header Byte” Regsters, and the four “Rx CP User Cdl Hilter
Mask Header Byte’ registers. This “Read Wite” regjister, along with the “Rx CP User Cdll Filter Mask Header-Byte 4"
register (Address = 71h) allows the user to define the User (or Assigned) cell filtering criteria for octet 4 of the
incoming user cell. The user will write in the header byte pattern for octet number 4, that he/ she wishes to use as
part of the User Cdl Hltering criteria, into this register. The user will also write in a value to the ‘Rx CP User Cdl
Fiter Mask Header-Byte 4" register, that indicates which bits within the fourth octet of the incoming cell are to be
compared with the contents of this register.
For more information on the User Cdl Hilter, please see Section 7.2.2.3.2.
3.3.2.112-Rx CP User Cell Hliter Mask Header-Byte 1
Address = 6h, Rx CP User Cdl Filter Mask Header-Byte 1
Bit 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bit O
Rx User Cdl Mask Header-Byte 1
RW RW RW RW RW RW RW RW
1 1 1 1 1 1 1 1

This “Read Wite" register alloas the user to specify which bit(s), in octet 1 of the incoming user cell (in the Receive
Cdl Processar) are to be checked against the corresponding bit(s) in the “Rx CP User Cdl Filter Pattern Header—
Byte 1" register (Address = 64) by the User Cdl Fiter, when determining whether a given user cell is to be filtered
out or written to the Rx HFQ

Witing a “1” into a particular bit- field in this register, forces the User Cdl Fiter to check and compare the correspond-
ing bit within octet 1 of the incoming user cell with the corresponding bit- field in the “Rx CP User Cdl Flter Pattem
Header-Byte 17 register.

Witing a “0” into a particular bit- field, causes the User Cell Filter to treat the corresponding bit within octet 1 in the
incoming user cell as a “don’'t care” (e.g., to forgo the comparison between the corresponding bit- field in octet 1 of
the incoming user with the corresponding bit in the “Rx CP User Cdl Flter Pattern Header-Byte 17 register.)
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For more information on User Cdl Filtering, please see Section 7.2.2.3.2.
3.3.2.113Rx CP User Cell Hliter Mask Header-Byte 2
Address = 6Fh, Rx CP Usar Cdl Filter Mbask Header-Byte 2
Bit 7 Bit 6 Bt 5 Bit 4 Bt 3 Bit 2 Bit 1 Bit 0
Rx User Cdl Mask Header-Byte 2
RW RW RW RW RW RW RW RW
1 1 1 1 1 1 1 1

This “Read Wite” register allons the user to specify which bit(s), in octet 2 of the incoming user cell (in the Receive
Cdl Processar) are to be checked against the corresponding bit(s) in the “Rx CP User Cdl Flter Pattern Header—
Byte 2" register (Address = 6Bh) by the User Cdl Flter, when determining whether a given user cell is to be filtered
out or written to the Rx HFQ

Witing a “1” into a particular bit- field in this register, forces the User Cdl Flter to check and compare the correspond-
ing bit within octet 2 of the incoming user cell with the corresponding bit in the “Rx CP User Cdl Fiter Pattern
Header-Byte 2" register.

Witing a “0” into a particular bit- field, causes the User Cell Filter to treat the corresponding bit within octet 2 in the
incoming user cell as a “don't care” (e.g., to forgo the comparison between the corresponding bit within octet 2 of
the incoming user with the comesponding bit- field within the “Rx CP User Gdl Filter Pattemn Header - Byte 2 register.)
For more information on User Cdl Fitering, please see Section 7.2.2.3.2.

3.3.2.114-Rx CP User Cell Filter Mask Header-Byte 3

Address = 70h, Rx CP User Cell Filter Mask Header-Byte 3
Bit 7 Bit 6 Bt 5 Bit 4 Bt 3 Bit 2 Bt 1 Bit 0
R User Gdl Mask Header-Byte 3
RwW RwW RwW RwW RwW RwW RwW RwW
1 1 1 1 1 1 1 1

This “Read Wite" register alloas the user to specify which bit(s), in octet 3 of the incoming user cell (in the Receive
Cdl Processor) are to be checked against the corresponding bit(s) in the “Rx CP User Cdl Fiter Pattern Header—
Byte 3’ register (Address = 6Ch) by the User Gdl Flter, when determining whether a given user cell is to be filtered
out or written to the Rx HFQ

Witing a “1” into a particular bit- field in this register, forces the User Cdl Fiter to check and compare the correspond-
ing bit within octet 3 of the incoming user cell with the corresponding bit in the “Rx CP User Cdl Flter Pattern
Header-Byte 3 register.

Witing a “0” into a particular bit- field, causes the User Cell Filter to treat the corresponding bit within octet 3 in the
incoming user cell as a “don't care” (e.g., to forgo the comparison between the corresponding bit in octet 3 of the
incoming user with the corresponding bit- field in the “Rx CP User Cdl Fiter Pattern Header-Byte 3’ register.)
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For more information on User Cdl Filtering, please see Section 7.2.2.3.2.
3.3.2.115Rx (P User Cell Fliter Mask Header-Byte 4
Address = 71h, Rx P User Cell Filter Mask Header-Byte 4
Bit 7 Bit 6 Bt 5 Bit 4 Bt 3 Bit 2 Bit 1 Bit 0
Rx User Cdl Mask Header-Byte 4
RwW RwW RwW RwW RwW RwW RwW RwW
1 1 1 1 1 1 1 1
This “Read Wite” register alloas the user to specify which bit(s), in octet 4 of the incoming user cell (in the
Receive Cdl Processor) are to be checked against the corresponding bit(s) in the “Rx CP User Cdl Filter Pat-
tern Header-Byte 4" register (Address = 6Dh) by the User Cdl Fiter, when determining whether a given user
cell is to be fittered out or written to the R« AFQ
Witing a “1” into a particular bit- field in this register, forces the User Cdl Fiter to check and compare the corre-
sponding bit in octet 4 of the incoming user cell with the corresponding bit in the “Rx CP User Cdl Flter Pattern
Header-Byte 4" register.
Witing a ‘0" to a particular bit, causes the User Cdl Hilter to treat the corresponding bit within octet 4 in the
incoming user cell as a “don't care” (e.g., to forgo the comparison between the corresponding hit in octet 4 of
the incoming user with the corresponding bit- field in the “Rx CP User Cdl Hiter Pattern Header-Byte 4" regis-
ter.)
For more information on User Cdl Filtering, please see Section 7.2.2.3.2.
3.3.2.1169 CP Control/ Interrupt Register
Address = 72h, Tx CP Control/ Interrupt Register
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt O
Scram- Coset HEC Insert TCP Check GC Insert TOP Bror ldle Cdl HEC TOP Bror
bler Enable Enable Pattern Enable Interrupt Gilc Enable Interrupt Satus
Enable Endbe
RW RW RW R'W RwW RW RW RR
1 1 1 1 0 0 1 0

The Transmit Cdl Processor Control Register allows the user to control many aspect of the operation of the
Transmit Gontrol Processor. The description of each bit- field, within this register follows.

Bit 7-Scrambler Enable

This “Read/ Wite” bit- field allows the user to enable or disable the Gdl Scrambler, within the Transmit Gdl Pro-
cessor. When the Gdl Scrambler is enabled, it will “scramble” the payload bytes of each cdll prior to its trans-
mittal to the Transmit E3 Framer. When the Cdl Scrambler is disabled, then the Transmit Gdl Processor will not
scramble the payload portion of each cell. Instead, the Transmit Gdl Processor will transmit cells to the Trans-
mit E3 Framer, with the cell payload data as received from the Tx AFQ

Witing a “0” to this bit- field disables the Cdl Scrambler. Witing a “1” enables the Cdl Scrambler.
For more information on the Gdl Scrambler, please see Section 6.2.2.2.

Bit 6-Goset Fnable
This “Read/ Wite" hit- field allows the user to enable or disable the modulo- 2 addition of the Goset polynomial,
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X6 + x4 + x2 + 1 to a newy computed HEC byte. Once this polynomial has been added to the existing HEC
byte, this new modfication to the contents of the HEC byte, will now be referred to as the “HEC byte”.

Witing a “0” to this bit- field disables this addition. Witing a “1” to this bit- field enables this addition.
For more information into the function/ purpose of the Coset polynomial, please see Section 6.2.2.1.3.

Bt 5HEC Byte Insert EnableAssigned Cdls

This “Read Wite” hit- field allows the user to enable or disable the calculation and insertion of the HEC byte
into user or assigned cells.

Witing a “0” into this bit- field disables the Transmit Cdl Processor from calculating and inserting the HEC byte
into each outgoing user or assigned cell. Witing a “1” into this bit- field enables this feature.

For more information on this bit selection, please see Section 6.2.2.1.1.

Bit 49EPChk Pat (Transmit Data Path Integrity Chedk Pattern Sdection)

The Transmit Cdl Processor is always checking for a specific (Deta Path Integrity Check) pattern in the fifth
octet of each cel that it reads from the Tx AFQ This pattern will exist in the 5th octet of the cell, prior to the
insertion of the HEC byte. This “Read Wite” hit- field allows the user to specify the octet pattemn that the Trans-
mit Cdl Processor should be checking for. The following table relates the contents of this bit field to the octet
pattem expected by the Transmit Cdl Processor.

TDPCHK Pat Result

0 Transmit Cdl Processor expects an altemating “55h” "Ath” pattern for the value of the fifth octet of the
cells received from the X AFQ

1 Transmit Cdl Processor expects a constant “55h” pattern for the value of the fifth octet of the cells
received from the Tx AFQ

For more information on this feature, please see Section 6.2.2.6.

Bit 3-&FC Nbble- Feld Insert Enable

This “Read Wite” hit- field allows the user to enable or disable the “Transmit GFC Nbble Feld” Serial Input port
(TXGRO. If the user enables this input port, then he/ she can extemally insert the value of the GFC Nbble- field
into each outbound valid (e.g., user or Q4 cell. If this port remains disabled, then the GRC Nbble field value
will remain as written into the Transmit Uopia Interface block, by the AIM Layer processor.

Witing a “0” into this bit- field disables this serial port. Witing a “1” into this bit- field enables this serial port.
Note: The “Transmit GFC Nbble- field” serial input port will not insert the GRC nibble- field value into Idle Cdls.
For more information on this bit selection, please see Section 6.2.2.3.

Bit 2CP (Transmit Data Path Integrity Test) Bror Interrupt Enable

This “Read Wite” hit- field allows the user to enable or disable the “Data Path Integrity Test” interrupt. Witing a
‘0" to this bit- field disables this interrupt. Likewise, writing a “1” to this bit- field enables this interrupt.

Bit 14€ (Ide Cdl) HEC Byte Cdculation Enable

This “Read/ Wite" bit alloas the user to enable or disable the calculation and the insertion of the HEC byte into
each outbound Idle Cdl.

Witing a “0” into this bit- field disables the “HEC Byte Cdculation and Insertion into Idie Cdls” feature. Witing
a “1” into this bit- field enables this feature.

Note: If this feature is disable, then the Transmit Cdl Processor will, instead, write the contents of the “Tx CP
Idle Cdl Pattern Header Byte 5’ register (Address = 7A) into the fifth octet position of each Idle cell.

For more details into the operation of Idle Cdls, please see Section 6.2.2.1.2.
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Bit OFEP (Transmit Deta Path Integrity Check) Bror Interrupt Status
This “Reset- upon- Read’ hit- field indicates whether or not the “Deata Path Integrity Test” interrupt has occurred since
the last reading of the Tx CP Cortrol Regster. This interrupt will occur if the Transmit Cdl Processor detects a byte-
pattern, in the fith octet position of a cell read from the TXHFQ that differs from the expected “Data Path Integrity
Check’ pattemn.
A*1" in this bit- field indicates that this interrupt has occurred since the last reading of the Tx CP Cortrol Register. A
‘0" in this bit- field indicates that this interrupt has not occurred.
For more details on the Data Path Integrity Check, please see Section 6.2.2.6.
3.3.2.1173x (P OAMVI Cell Register
Address = 73h, Tx CP O G2l Register
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Send OAM Unused
Sem RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0
Bt 7-Send OM (Cdl)
A0 to “1” transition in this bit- field will cause the Transmit Gdl Processor to read in the contents of the “Transmit
M Gl Buffer” (located at 136h through 16Bh in on- chip RAV), and transmit this information as a cell to the
Transmit E3 Framer.
For more information on QAM cell processing please see Section 6.2.2.4.
3.3.2.1189x (P HEC Byte Hror Mask Register
Address = 74h, Tx GP HEC Byte Eror Mask Register
Bit 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bit O
HEC Bror Mask
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0

This “Read/ Wite” byte- field allows the user to insert errors into the HEC byte of each “outbound” cell (from the
Transmit Cdl Processor block). Prior to transmission to the Transmit E3 Framer, the Transmit Cdl Processor will
perfom an XCR operation with the HEC byte of each cell and the contents of this register; and will write the results

of this operation back into the 5th octet position of each cell. Therefore, if the user does not wish to insert errors into
the HEC byte of each cell, he/ she should insure that the contents of this register is set to “00h” (the default value).
For more information in the purpose/ use of this register, please see Section 6.2.2.1.4.
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3.3.2.119-Future Use

Address = 75h, Future Use

Bit 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bit O

3.3.2.1203x CP ldle Cdl Pattern Header-Byte 1
Address = 76h, Tx CP Idle G4l Pattern Header-Byte 1
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
TX Idle Cdl Pattern Header-Byte 1
RwW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
This “Read Wite” byte- field allows the user to specify the contents of the first header byte of the Idle Cdls that are
to be generated by the Transmit Cdl Processor. The default value of this byte is 00h.
3.3.2.121 CP Idle Cdl Pettern Header-Byte 2
Address = 77h, Tx CP Idle Gdl Pattern Header-Byte 2
Bit 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bit O
TX Idle Cdl Pattern Header-Byte 2
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
This “Read/ Wite” byte- field allows the user to specify the contents of the second header byte of the Idle Cdls that
are to be generated by the Transmit Cdl Processor. The default value of this byte is 00h.
3.3.2.122—x CP Idle Cdl Pattern Header-Byte 3
Address = 78h, Tx CP Idle Cell Pattern Header - Byte 3
Bit 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bit O

TX Idle Cdl Pattern Header-Byte 3
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Address = 78h, Tx CP Idle Cell Pattemn Header - Byte 3
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
This “Read Wite” byte- field allows the user to specify the contents of the third header byte of the Idle Cdls that
are to be generated by the Transmit Cdl Processor. The default value of this byte is 00h.
3.3.2.123x CP ldle Cdl Pettern Header-Byte 4
Address = 79h, Tx CP Idle Cell Pattern Header - Byte 4
Bit 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bit O
TX Idle Cdl Pattern Header-Byte 4
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 1
This “Read/ Wite” byte- field allows the user to specify the contents of the first header byte of the Idle Cdls that
are to be generated by the Transmit Cdl Processor. The default value of this byte is 01h.
3.3.2124% CP Idle Cdl Pattern Header-Byte 5
Address = 7An, Tx CP Idle Cell Pattern Header-Byte 5
Bit 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bit O
TX Idle Cdl Pattern Header-Byte 5
RW RW RW RW RW RW RW RW
0 1 0 1 0 0 1 0
This “Read/ Wite” byte- field allows the user to specify the contents of the fifth header byte of the Idle Cdls that
are to be generated by the Transmit Cdl Processor. The default value of this byte is 52h.
Nate: If the user enables the “Idle Cdl HEC Byte Cdculation Enable” features, then the Transmit Cdl Proces-
sor will compute and insert the HEC byte into the 5th octet position, in lieu of using the contents of this register.
3.3.2.1259 CP Idle Cdl Payload Register
Address = 7Bh, Tx CP Idle Cell Payload Register
Bit 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bit O
TX Idle Cdl Pattern-Payload Byte
RW RW RW RW RW RW RW RW
0 1 0 1 1 0 1 0

This “Read/ Wite” byte- field allows the user to specify the contents of the payload portion of the Idle Cdls that
are to be generated by the Transmit Cdl Processor. The default value of this byte is 54h.

Note: The payload portion of each Idle Cdl will consist of contents of this register, replicated 48 times.
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3.3.2.126-opia Configuration Register
Address = 7Ch, Uopia Configuration Register
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Unused Hand Shake SFHY CdICF 52 TEFO TEFO Uopia
Mode MVPHY* Bytes Depth[1] Depth[] With 16
RO RO RW RW RW RW RW RW
0 0 1 0 0 0 0 0

This register allows the user to control many aspects of the operation of the Transmit Wtopia Interface block. The
description of each of these hit- filds within this registers follows.

Bit 5-Handshake Mode
This “Read/ Wite” hit- field allows the user to configure the Transmit and Receive Wopia Interface blocks to operate
in either the “Cctet Level” or “Cdl Level” Handshake Modes.

Witing a ‘0" to this bit- field configures both the Transmit and Receive Uopia Interface blocks to operate in the “Crtet-
Level” Handshake Mbde. Witing a “1” to this bit- field configures both of these blocks to operate in the “Cdl Level”
Handshake Mode.

For more information on “Cetet- Level” and “Cdl- Level” Handshake Mode operations, please see Section 6.1.2.2.1.

Bt 4-S PHY M PHY* (Uopia Qperating Mode)

This “Read Wite” bit- field allows the user to configure the UN chip to operate in either the Single- PHY or Multi- PHY
modes. When the UNI chip is operating in Single PHY Mode, it is configured such that the AIM Layer Processor will
be writing AIM cell data to and reading AIM cell data from it, and no other UN IGs. Consequertly, in Sngle PHY
Mode, the UN IC will nat be checking for a valid Address on the Wopia Address Bus. It will simply support read and
write gperations, with the AIM Layer Processor, based upon the Uopia Data Bus signal (eg., TEB, TXSoC, TxClay,
REB, RSoC and RxClav).

When the UN chip is operating in Muilti- PHY Mode, it is now configured such that the ATM Layer Processor will be
writing AIM cell data to and reading ATM cell data from it and, possibly numerous other UN IGs. Therefore, in this
mode, the UN IC will be checking for a valid Address, on the Uopia Address bus, prior to performing any reads or
writes from the AIM Layer Processor. Unless the UN IC detects it oan Address, on the Utopia Address bus, it will
ignore the Wtopia Deta Bus signals (e.g., TENB, TXSoC, TxClav, RENB).

Witing a “0” to this bit- field will configure the UN to operate in the Multi- PHY mode. Witing a “1” to this bit- field will

configure the UN to operate in the Sngle- PHY mode. This configuration selection applies to both the Transmit Utopia
Interface and Receive Uopia Interface blocks. The default Uopia Qperating Mode is Multi- PHY.

For more information on Sngle- PHY and Multi- PHY operation, please see Section 6.1.2.3.

Bt 3cdl052Bytes

This “Read/ Wite” hit- field allows the user to configure the Cdl Sze (e.g., Number of octets per cell) that the Trans-
mit and Receive Wtopia Interface blocks will process over the Transmit and Receive Utopia Deta Buses; as summa-
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rized below
Cell52Bytes Number of Qctets per Cdl
0 53 BytesWhen the Utopia Deta Bus width is configured to

be 8 bits

54 BytesWhen the Utopia Data Bus width is configured to
be 16 bits

52 Bytestrdependent of the configured Uopia Data bus wikh

For more information on this parameter, please see Sections 6.1.2.1.3.

Bits 2, 1, FAFCDepth[1, O]

These two ‘Read Wite” bit- fields allows the user to configure the Cperating Degth of the Tx HFQ as summarized below

THAFCDeRth[1, 0] Qperating Depth of Tx AFO
00 16 cells
01 12 cells
10 8 cells
11 4 cels

Hit 0-Li\Wtth16-topia Deta With

This “Read/ Wite” bit- field allows the user to configure the width of the Uopia Data bus (for both the Transmit and

Receive Uopia Interface blocks) to be either 8 bits or 16 bits.

Witing a “0” to this bit- field will configure the Wopia Deta bus width (for both Transmit and Receive directions) to be
8 hits. Witing a “1” to this bit- field will configure the Uopia Data bus width to be 16 bits.

For more information into this option, please see Section 6.1.2.1.2.

3.3.2.127-Receive Utopia Interrupt Enable/ Satus Register

Address = 7Dh, Rx UT Interrupt Enable/ Satus Register

Bit 7 Bit 6 Bt 5 Bit 4 Bt 3 Bit 2 Bt 1 Bit 0
Unused RAFO RAFO Unused ROOCA REFO Unused ROCCA
Reset Oserflw Interrupt Oserflw Interrupt
Interrupt Enable Interrupt Satus
Enable Satus
RO RW RW RO RW RO RO RR
0 0 0 0 0 0 0 0
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Bit 6-RAFO Reset

This “Read Wite” hit- field allows the user to command a reset of the RHAFQ within the Receive Utopia Inter-
face block; without having to command a reset of the entire chip. Commanding a reset of the RHFO will clear
out all of its contents. Additionally, it will reset the pointer to cells within the RHFQ Witing a “1” to this bit- field
will cause the R« HFO to be reset.

Bit 5-RHAFO O errun Interrupt Enable
This “Read/ Wite" bit- field allows the user to enable or disable the “R« HFO Qverrun Condtion” interrupt.
Witing a “0” to this bit- field disables this interrupt. Witing a “1” to this bit- field enables this interrupt.

Bit 3-R0CA Interrupt Enable

This “Read/ Wite” hit- field allows the user to enable or disable the “R« HFO Change of Cdl Aignment” inter-
rupt.

Witing a “0” to this bit- field disables this interrupt. Witing a “1” to this bit- field enables this interrupt.

Bit 2-RHFO Oerrun Interrupt Satus

This “Read- Qnly” bit- field indicates whether or not the “R¢< HFO Overrun Condtion” interrupt has occurred
since the last read of this register.

A'Q" in this bit- field indicates that the “Rx HFO Owerrun Gondition” interrupt has not occurred since the last
read of this register.

A“l" in this bit- field indicates that the “Rx FFO Overrun Gondition” interrupt has occurred since the last read of
this register.

Note: This bit- field is only cleared if the RHFO has been depleted.
For more information on this interrupt condition, please see Section 7.3.2.3.

Bit 0-R30CA (Receive Uopia Interface block - Change of Gdl Aignment) Interrupt Satus

This “Reset- upon- Read’ hit- field indicates whether or not the “Rx AHFO Change of Gdl Aignment interrupt has
occurred since the last read of this register.

A‘Q" in this bit- field indicates that the “Rx FHFO Change of Cdl Aignment” interrupt has not occurred since the
last read of this register.

A*1" in this bit- field indicates that the “Rx HFO Change of Gdl Aignment” interrupt has occurred since the last
read of the register.

For more information on this interrupt condition, please see Section 7.3.2.3.

3.3.2.128Receive Utopia Address Register

Address = 7Eh, Receive Uopia Address Register

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Unused Receive Uopia Address
RO RO RO RW RwW RW RwW RW
0 0 0 0 0 0 0 0

Bits 4 through 0 of this register are “Read/ Wite" bit- fields that allows the user to assign a specific “Utopia
Address” value to this Receive Uopia Interface block. This register is only important when the UNI is running in
Multi- PHY operation. For more information on this register and the Receive Uopia Address bus, please see Section
732222
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3.3.2.129-Receive Utopia AFO Satus Register
Rx UT AHFO Satus Register (Address = 7Fh)
Bit 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
Unused REIFO Rl REFO Empty
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 1
Bt 1-RHEFO Rl
This “Read- Qnly” bit- field indicates whether or not the Rx FFO (within the Receive Uopia Interface block) is
full. If this bit- field is “0", then the Rx AFOis NOT full. However, if this bit- field is “1”, then the Rx AFO s full.
Bt 0-RHEFO Empty
This “Read- Qnly” bit- field indicates whether or not the Rx FFO (within the Receive Uopia Interface block) is
empty. If this bit- field is “0", then the Rx AFO is NOT empty. Howewer, if this bit- field is “1”, then the R« AFOis
empty.
3.3.2.130Fansmit Uopia Interrupt/ Satus Register
Address = 80h, Tx UT Interrupt/ Satus Register
Bit 7 Bt 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
HEFO Discard TX Parity ™AFO TAOCA TX Parity ™AFO TOOCA
Reset Upon Parity Interrupt Ocerflw Interrupt Interrupt Oeerflw Interrupt
Eror Enable Interrupt Enable Satus Interrupt Satus
Enable Satus
RW RW RW RwW RW RR RR RR
0 0 0 0 0 0 0 0

Bit 7—IXHFO Reset

This “Read Wite” hit- field allows the user to command a reset of the THHFQ within the Transmit Utopia Inter-
face block; without having to command a reset of the entire chip. Witing a “1” to this bit- fild will cause the Tx AFOto
be reset.

Bit 6-Bscard (Cdl) Upon Parity Error (Transmit Uopia Interface block)

This “Read Wite” hit- field allows the user to configure the Transmit Ltopia Interface block to discard or retain
cells containing parity error(s), as detected by the Transmit Wopia Interface block. Witing a ‘0" to this bit- field
configures the Transmit Wopia Interface block to retain all cells (including the errored cells) and ulimately write
these cells into the Tx AFQ Witing a “1” to this bit- fild configures the Transmit Uopia Interface block to dis-
card every cell that contains a parity error. For more information on this selection please see Section 6.1.2.1.4.

Bit 5% Parity Interrupt Enable (Transmit Uopia Interface block)

This “Read Wite” hit- field configures the Transmit Uopia Interface block to generate the “Detection of Parity
Bror” interrupt, if it detects a parity error on the Transmit Uopia Deta bus.

Witing a “0” to this bit- field disables this interrupt. Witing a “1” to this bit- field enables this interrupt.

Bit 4BHFO Oserrun Interrupt Enable
This “Read/ Wite” hit- field configures the Transmit Uopia Interface block to generate the “Tx AFO Overrun
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Gondition” interrupt if it detects an overrun condition in the THFQ
Witing a “0” to this bit- field disables this interrupt. Witing a “1” to this bit- field enables this interrupt.

Bit 3 BHFO Change of Cdl Aignment Interrupt Enable

This “Read Wite” hit- field configures the Transmit Uopia Interface block to generate the “Tx AFO Change of Cdl
Aignment” interrupt if it detects the receipt of a “Runt” cell.

Witing a “0” to this bit- field disables this interrupt. Witing a “1” to this bit- field enables this interrupt.

Bit 29 Parity Interrupt Satus

This “Resst- upont Read” hit- field indicates whether or not the “Detection of Parity Error Condtion (Tx Wtopia)” interrupt
has occurred since the last read of this register.

A0 in this bit- field indicates that the “Detection of Parity Error Gondition” interrupt has not occurred since the last
read of this register.

A“l" in this bit- field indicates that the “Detection of Parity Bror Condition” interrupt has occurred since the last read
of this register.

For more information on this interrupt condition, please see Section 6.1.2.1.4.

Bt 1-pHFO Oserrun Interrupt Satus

This “Reset- upon- Read’ bit- field indicates whether or not the “Tx HFO Overrun Gondition” interrupt has occurred
since the last read of this register.

A‘Q" in this bit- field indicates that the “Tx AFO Oserrun Condition” interrupt has not occurred since the last read of
this register.

A“1"in this bit- field indicates that the “Tx FFO Qverrun Condition” interrupt has occurred since the last read of
this register.

For more information on this interrupt condition, please see Section 6.1.2.4.

Bit 0BHFO Change of Cdl Aignment Interrupt Satus

This “Reset- upon- Read’ hit- field indicates whether or not the “Tx HFO Change of Cdl Aignment” interrupt has
occurred since the last read of this register.

A'Q" in this bit- field indicates that the “Tx HFO Change of Gdl Aignment” interrupt has not occurred since the last
read of this register.

A“l" in this bit- field indicates that the “Tx AFO Change of Cdl Aignment” interrupt has occurred since the last read
of the register. This interrupt will occur if the Transmit Uopia Interface block detects a “Runt” cell.

For more information on this interrupt condition, please see Section 6.1.2.4.

3.3.2.131-Fiture Use

Address = 81h, Future Use

Bit 7 Bit 6 Bt 5 Bit 4 Bt 3 Bit 2 Bt 1 Bit 0
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3.3.2.132-Fansmit Uopia Address Register
Address = 82h, Transmit Uopia Address Register
Bit 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bit O
Unused Transmit Wopia Address[4:0]
RO RO RO RW RW RW RW RW
0 0 0 0 0 0 0 0
Bits 4 through 0 of this register are “Read/ Wite" hit- fields that allows the user to assign a specific “Uopia Address’
value to this Transmit Wopia Interface block. This register is only important when the UN is running in Milti- PHY
operation. For more information on this register and the Transmit UWopia Address bus, please see Section 6.1.2.3.2.
3.3.2.133Fansmit Uopia HFO Satus Register
Address = 83h, Transmit Wopia AFO Satus Register
Bit 7 Bt 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
Unused TAFO Full TEFO Empty
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 1
Bt 1-BHHFO Rl
This “Read Only” bit- field indicates whether or not the Tx HFO (within the Transmit UWtopia interface block) is full. If
this bit- field contains a “0” then the Tx AFOis NOT full. If this bit- field contains a “1”, then the Tx FFO IS full.
Bt O-BHFO Bnpty
This “Read Only” bit- field indicates whether or not the Tx HFO (within the Transmit Wtopia interface block) is empty.
Iif this bit- field contains a “0” then the Tx AFOis NOT empty. If this bit- field contains a “1”, then the Tx AFO IS enpty.
3.3.2.134-Hne Interface Drive Register
Address = 84h, Line Interface Drive Register
Bit 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bit O
Unused KB A5 Encodis ™ev R.oop LLoop
RO RO RW RW RW RW RW RW
0 0 0 0 0 0 0 0

Bt 5-FEB (Receive Equalization Bypass Control)

This “Read Wite" bit- field allows the user to contral the state of the REEB output pin of the UN device. This output
pin is intended to be connected to the REB input pin of the XR T7295E B3 Line Receiver IC If the user forces this
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signal to toggle “high”, then the XR T7295E device will cause its newly received B3 line signal to “by- pass’ some
equalization circuitry within the XR T7295E device. Conversely, if the user forces this signal to toggle “low’, then

the XR T7295E device will route its newly received E3 line signal through its internal equalization circuitry.

Witing a “1” to this bit- field causes the UN device to toggle the RECB autput pin “high”. Witing a “0” to this bit- field
causes the UNI device to toggle the REB output pin “low’.

For information on the criteria that should be used when dedding whether to bypass the equalization circitry or
not, please consult the “XR T7295E B3 Integrated Line Receiver’ data sheet.

Note: If the customer is not using the XR T7295E E3 Line Recelver IC, then he/ she can use this hbit- field and the
REB output pin for other purposes.

Bit 4FACS (Transmit Al Qnes Sgnal)

This “Read Wite” hit- field allows the user to contral the state of the TACS output pin of the UN device. This output
pin is intended to be connected to the TACS input pin of the XR T7296 E3 Line Transmitter IC If the user forces this
signal to toggle “high”, then the XR- T7296 device will transmit an “Al Qnes” pattem onto the line. Conversely, if the
user commands this output signal to toggle “low’ then the XR T7296 E3 Line Transmitter IC will proceed to transmit
data based upon the pattern that it receives via the TXPOS and TINEG auput pins (of the UN 10.

Witing a “1” to this bit- field will cause the TACS output pin to toggle “high”. Witing a “0” to this bit- field will cause
this output pin to toggle “low’.

Nate: If the customer is not using the XR 17296 E3 Line Transmitter IC, then he/ she can use this bit- field, and the
TACS output pin for other purposes.

Bit 3-Encodis (HDB3 Encoder Disable)

This “Read Wite” hit- field allows the user to control the state of the Encodis output pin of the UN device. This output
pin is intended to be connected to the Encodis input pin of the XR T7296 B3 Line Transmitter IC. If the user forces
this signal to toggle “high”, then the “internal HOB3 encoder” (within the XR T7296 device) will be disabled.
Qonversely, if the user command this output signal to toggle “low’, then the “internal HDB3 encoder” (within the

XR T7296 device) will be enabled.

Witing a “1” to this bit- field causes the UN IC to toggle the “Encodis” output pin “high”. Witing a ‘0" to this bit- field
will cause the UNI IC to toggle this output pin “low”.

Note:

1. The HDB3 encoder, within the XR- T7296 device, is not to be confused with the HDB3 encoding capable that
exists within the Transmit E3 Framer block of the UN IC

2. The user is advised to disabled the HDB3 encoder (within the XR- T7296 IQ if the Transmit and Receive E3
Famers (within the UN) are configured to operate in the HOB3 line code.

3. If the customer is not using the XR T7296 E3 Line Transmitter IC, then he/ she can use this bit- field and the
“Encodis” output pin for other purposes.

Bit 2Bdev (Transmit Level Sdect Qutput)

This “Read Wite” bit- field allows the user to contral the state of the “Td.ev’ output pin of the UN device. This output
pin is intended to be connected to the Tdev input pin of the XR T7296 B3 Line Transmitter IC If the user commands
this signal to toggle “high”, then the XR T7296 E3 Line Transmitter IC will increase the amplitude of its output signal
on the line, in order to drive the signal over cable lengths of 225 ft or greater. Therefore, the user is recommended
to set this output high, if he/ she is driving B3 lines signal over 225 ft (or more) of cable.
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Gonversely, if the user is driving E3 line signals over less than 225 ft of cable, then he/ she is recommended to
set this output pin low
Witing a “1” to this bit- fiedd commands the UN to toggle the Td.ev output “high”. Witing a ‘0" to this bit- field com-
mands the UN to toggle this output signal “low'.
Note: If the customer is not using the XR T7296 E3 Line Transmitter IC, then he/ she can use this bit- field and
the Tev output pin for other purposes.
Bit 1-RO0P (Remate Loopback)
This “Read Wite” hit- field allows the user to contral the state of the RIOCP output pin of the UN device. This
output pin is intended to be connected to the ROCP input pin of the XR T7296 B3 Line Transmitter IC. If the user
commands this signal to toggle “high”, then the XR 17296 E3 Line Transmitter IC will start operating in the
‘Remate Loopback Mode”. Gonversely, if the user commands this signal to toggle “low’, then the XR T7296
device will be operating in the “Nomal” mode.
Witing a “1” into this bit- field commands the UN to toggle the “RLOCP" output signal “high”. Witing a ‘0" into
this bit- field commands the UN to toggle this output signal “low’.
For a detailed description of the XR T7296 E3 Line Transmitter’s operation during “Remate LoopbacK’, please
see the “XR T7296 B3/ STS 1, E3 Integrated Line Transmitter’s Data Sheet.
Note: If the customer is not using the XR- T7296 E3 Line Transmitter IC, then he/ she can use this bit- field and
the RLOCP output pin for other purposes.
Bt 0=LLOP
This “Read/ Wite” bit- field allows the user to control the state of the LLOCP output pin of the UN device. This
output pin is intended to be connected to the LLACP input pin of the XR T7296 E3 Line Transmitter IC. If the
user commands this signal to toggle “high”, then the XR T7296 E3 Line Transmitter IC will start operating in the
“Local Loopback Mode”. Conversely, if the user commands this signal to toggle “low’, then the XR T7296
device will be operating in the “Normal” mode.
Witing a “1” into this bit- field commands the UN to toggle the “LLOCP” output signal “high”. Witing a ‘0" into
this bit- field commands the UN to toggle this output signal “low.
For a detailed description of the XR T7296 E3 Line Transmitter's operation during “Local Loopback’, please
see the “XR T7296 E3/ SIS 1, E3 Integrated Line Transmitter’s Deta Sheet.
Note: If the customer is not using the XR 17296 E3 Line Transmitter IC, then he/ she can use this bit- field and
the LLACP output pin for other purposes.
3.3.2.135Hne Interface Scan Register
Address = 85h, Line Interface Scan Register
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Unused ovo ROL RGCS
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

Bit 2-BVO (Drive Monitor Qutput)

This “Read- Qnly” bit- field indicates the logic state of the DMO input pin of the UN device. This input pin is
intended to be connected to the OMO output pin of the XR T7296 B3 Line Transmitter IC If this bit- field con-
tains a logic “1”, then the DMD input pin is “high”. The XR T7296 E3 Line Transmitter IC will set this pin “high”
if the drive monitor circuitry (within the XR T7296 device) has not detected any bipolar signals at the MIIP and
MRNG inputs (of the XR T7296 device) within the last 128 + 32 bit periods.

Gonversely, if this bit- field contains a logic “0”, then the CMO input pin is “high”. The XR T7296 E3 Line Trans-
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mitter IC will set this pin “low’ if bipolar signals are being detected at the MIIP and MRNG input pins.

Note: If this customer is not using the XR- T7296 E3 Line Transmitter IC, then he/ she can use this input pin for a
variety of other purposes.

Bt 1-RA (Receive Loss of Lock)

This “Read- Qnly” bit- field indicates the logic state of the RIOL input pin of the UN device. This input pin is intended
to be connected to the RLAL output pin of the XR T7295E E3 Line Receiver IC If this bit- field contains a logic “1”,
then the RLCL input pin is “high”. The XR- T7295E E3 Line Receiver IC will set this pin “high” if the phase- locked-
loop circuitry (within the XR T7295E davice) has lost “lock” with the incoming E3 data- stream and is not properly
recovering clock and data.

Gonversely, if this bit- field contains a logic “0”, then the RLCL input pin is “low’. The XR T7295E E3 Line Receiver

IC will hold this pin “low’ as long as this “phase- locked- loop” circuitry (within the XR- T7295E device) is properly
“locked” onto the incoming E3 data- stream, and is properly recovering clock and data from this data- stream.

For more information on the operation of the XR T7295E E3 Line Receiver IC please consult the “XR- T7295E B3
Integrated Line Receiver’ data sheet.

Note: If the customer is not using the XR T7295E E3 Line Recever IC, then he/ she can use this bit- field, and the
R.AL input pin for other purposes.

Bt 0-ROS (Receive Loss of Sgnal)

This “Read- Qnly” hit- field indicates the logic state of the RGOS input pin of the UN device. This input pin is intended to
be connected to the RLOS output pin of the XR- T7295E E3 Line Receiver IC If this bit- field contains a logic “1”,
then the R.CS input pin is “high”. The XR T7295E device will toggle this signal “high” if it (the XR T7295E E3 Line
Receiver IQ is not detecting a sufficient amount of signal energy on the line, from the incoming E3 data- stream.
This event indicates that the XR T7295E device may be experiencing a Loss of Sgnal (LOS) condition.

Qonversely, if this bit- field contains a logic “0”, then the RLCS input pin is “low’. The XR T7295E device will hold

this signal “low’ if it is detecting a sufficient amount of signal energy on the line, from the incoming E3 data- stream.

For more information on the operation of the XR T7295E E3 Line Receiver IG please consult the “XR T7295 E3
Integrated Line Receiver’ data sheet.

3.4 The “Loss of dock Enable” Feature

The timing for the Mcroprocessor Interface section is asynchronous to the 34.368 MHz signal, which is applied to
either the Rdinedk or the TxIndk input pins. Honever, the “on- chip” registers are updated by dircuitry that is
driven by one of these two clock signals. Hence, if the UN device experiences a “Loss of Qock signal” event such
that neither the TxXinAk nor the Rd.ineCk signal are present, then the read or write operations with the UN Mcro-
processor Interface section could cease to function.

In order to prevent this phenomenon, the UN device offers a “Loss of dock” (LOC) protection feature that allowns
the Mcroprocessor Interface section to at least complete or terminate an ‘in- process’ Read or Wite cyde (with the
local mP) should this “Loss of Qock’ event occur. The “LOC’ circuitry consists of a ring oscillator that continuously
checks for signal transitions at the TxXinGk and RxLinedk input pins. If a “Loss of dock” signal event occurs such
that no transitions are occurring on these pins, then the LOC circuitry will automatically assert the Rdy Cick signal
in order to complete (or terminate) the current “Read’ or “Wite” cycle with the UNI Mcroprocessor Interface sec-
tion.

The user may enable or disable this “LOC Protection” feature by writing to Bit 6 (Disable LOC) within the “UN
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Qperating Mode” register, as depicted below
UN Operating Mode Register (Address = 00h)
Bit 7 Bit 6 Bt 5 Bit 4 Bt 3 Bit 2 Bit 1 Bit 0
Unused Disable LOC Int LOS Reset By Cdl Line TimRef TimRef
Eneble Reg Loopback Loopback (D) (0)
RO RW RwW RW RwW RW RW RW
X 1 0 0 0 0 0

Witing a “1” to this bit- field disables this “LOC Protection” feature. Witing a “0” to this bit- field enables this feature.

Note: The “Rng Gscillator” can be a source of noise, within the UNI chip. Hence, there may be a situation where
the user will wish to disable the “LOC Protection” feature.

3.5 Wsing the PMON Holding Register

If the Mcroprocessor Interface section is configured to operate over an 8- bit data bus; then the local mP will be able
to read from and write to the UN on- chip registers, 8 bit per (read or write) cycle. Snce most of the UN on- chip
registers contain 8- hits; communicating with the local mP, over an 8- hit data bus, is not much of an inconvenience.
Honewer, al of the FVION registers, within the UN I contain 16 bits. Consequently, any reads of the AVION

registers, will reguire two read cycles.

The XR T7234 E3 UNI includes a feature that will make reading a FIMON register a slightly less complicated task.

The UN chip address space contains a register known as the “PMON Holding” register, which is located at 56h.
Wenever the local mP (while operating over an 8- bit data bus with the Mcroprocessor Interface of the UN) reads in
an 8 bit value of a given PMON registers (e.g., either the upper- byte or the lower byte value of the AMON register); the
other 8- bit value of that FMON register will automatically be accessible by reading the PMON Holding register.

Hence, whenever the Mcroprocessor Interface is configured to operate over an 8- hit data bus, anytime the local mP is
trying to read in the contents of a PMON register; the first read access must be made directly to one of the 8- hit values
of the PMON registers (e.g., for example: the PMON Received Sngle- Bit HEC Eror Gount - MSB Address = 48h).
Honever, the second read can always be made to a constant location in system memory; the PMON Holding Register.

3.6 The Interrupt Sructure within the UNI Mcroprocessor Interface Section

The XR T7234 N device is equipped with a sophisticated Interrupt Servicing Sructure. This Interrupt Structure
includes an Interrupt Request output, INT*, numerous Interrupt Enable Registers and numerous Interrupt Status
Registers. The Interrupt Servicing Structure, within the UNI contains two levels of hierarchy. The top level is at the
“functional block” level (e.g., the Receive E3 Framer, Transmit E3 Framer, Receive Cdl Processor, etc.) The lower
hierarchical level is at the individual interrupt or “source” level. Each hierarchical level consists of a complete set of
Interrupt Satus Regsters/ bits and Interrupt Enadle Registers/ hits, as will be discussed below:

Most of the functional blocks, within the UN, are capable of generating Interrupt Requests to the local mQ mP. The
UN device Interrupt Sructure has been carefully designed to allow the user to quickly determine the exact source

of the interrupt (with minimal latency) which will aid the local mPf mC in determining which interrupt senvice routine to
call up in order to eliminate the condition(s) causing the interrupt.
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Table 5 lists all of the possible conditions that can generate interrupts, within each functional block of the UN.

Table 5. List of all of the Possible Condition that can Generate Interrupts within the XR T7234 UN Device

Functional Block Interrupting Condition
Transmit Wopia Block » Deection of Perity Errors
e Change of Cdl Aignment
* Tx AFO Osrrun
Transmit Cdl Processor  Dda path integrity error occurrence
Transmit B3 Framer o LAPD Message Frame Transfer Gomplete
Receive B3 Framer e Change of Sate on Receive LOS OCF, LOF, AS Detection

» Change in FERF Gondition

e Change in Frame AignmentReceipt of New LAFD Message frame
* BV (BP- 8) Byte Erors

* FEBE Indications

Detection of Framing Byte Errors

* Receipt of New Trail Trace Buffer Message

» Payload Type Msmatch Change

Receive G4l Processor « HEC Byte Brors
e OWM &l Received
 Loss of Cdl Ddineation

Receive Uopia Block * R<HAFO Oserrun
e Change of Gdl Aignment

WN Chip Level e One- Second Interrupt

The XR 17234 N Interrupt Block comes equipped with the following registers to support the senvicing of this wide array
of potential “interrupt request” sources. Table 6 lists these registers and their corresponding addresses, within the
UN.

Table 6. A Listing of the XR- T7234 UN Device Interrupt Block Registers

Address Location Register
04h WN Interrupt Enable Register
05h WN Interrupt Satus Regster
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Table 6. A Listing of the XR- T7234 UN Device Interrupt Block Registers
Address Location Register
10h Receive E3 Framer Interrupt Enable Register- 1
11h Receive E3 Framer Interrupt Enable Register- 2
12h Receive E3 Framer Interrupt Status Register- 1
13h Receive B3 Framer Interrupt Status Register- 2
3Fh Transmit B3 LAPD Satus/ Interrupt Register
60h Receive Gdl Processor Interrupt Enable Register
61h Receive Cdl Processor Interrupt Satus Register
72h Transmit Cdl Processor Control/ Interrupt Register
7Ch Receive Uopia Interrupt Enadle/ Satus Register
80h Transmit Uopia Interrupt Enable/ Satus Register
General How of UNI Chip Interrupt Servicing
Wen any of the conditions, presented in Table 4 A occurs, (if their Interrupt is enabled), then the UN will generate
an interrupt request to the local mP mC by asserting the active- low interrupt request output pin, INT*. Shortly after
the local mP/ mC has detected the activated INT* signal, it will enter into the appropriate “user- supplied” interrupt ser-
vice routine. The first task for the local mPf mC while running this interrupt service routine, may be to isolate the
source of the interrupt request down to the device level (e.g., XR T7234 UN Device), if multiple peripheral devices
exist in the user's system. However, once the “interrupting peripheral” device has been identified, the next task for
the local mP/ mC is to determine exactly what feature or functional section within the device requested the interrupt.
Determine the Functional Block(s) Reguesting the Interrupt
If the interrupting device tums out to be the XR- T7234 E3 UN, then the local mQ mP must determine which ‘func-
tional block’ (within the UNI) requested the interrupt. Hence, upon reaching this state, one of the very first things
that the local M@ mP must do within the user supplied “UN" interrupt service routine, is to perform a read of the UN
Interrupt Satus Register (Address = 05h) within the XR T7234 UN device. The bit format of the UN Interrupt Sa-
tus Regster is presented below.
UN Interrupt Status Register: Address = 05h
Bit 7 Bt 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Unused Qe Sec. Tx E3 Framer Rx E3 Framer *XCP Rx CP Tx Utopia Rx Utopia
Interrupt Interrupt Interrupt Interrupt Interrupt Interrupt Interrupt
Satus Satus Satus Satus Satus Satus Satus
RO RR RO RO RO RO RO RO

The N Interrupt Satus Regster, presents the “interrupt request” status of each functional block, within the chip.
The pupose of the UN Interrupt Satus Regster is to help the local mP mC identify which functional block(s) has
requested the interrupt. Whichever bit(s) are asserted, in this register, identifies which block(s) have experienced

an ‘interrupt- generating” condition as presented in Table 5. Qce the local mPf mC has read this register, it can deter-
mine which “branch” within the interrupt service routine that it must follow; in order to properly service this interrupt.
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The WN further supports the Functional Block hierarchy by providing the UN Interrupt Eneble Register (Address = 04h).
The bit format of this register is identical to that for the UN Interrupt Status register, and is presented below for the
sake of completeness.

WN Interrupt Bneble Register: Address = 04h
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Unused Qe Sec. Tx E3 Framer Rx E3 ™xCP Rx CP Tx Utopia Rx Utopia
Interrupt Interrupt Famer Inter- Interrupt Interrupt Interrupt Interrupt
Enable Enable rupt Enable Enable Enable Enable Enable
RO RwW RW RW RwW RW RW RW

The UN Interrupt Endde Register allows the user to individually enable or disable the interrupt requesting capability

of the functional blocks, within the UN. If a particular bit field, within this register contains the value “0”; then the
corresponding functional block has been disabled from generating any interrupt requests. Conversely, if that bit field
contains the value “1”; then the corresponding functional block has been enabled for interrupt generation (e.g.,
those potertial interrupts, within the ‘enabled functional block’ that are enabled at the source level, are now enabled).
The user should be awere of the fact that each functional block, within the UN, contains anywhere from 1 to 12
potertial interrupt sources. Each of these lower level interrupt sources contain their own set of interrupt enable bits
and interrupt status bits, existing in various on- chip registers.

Interrupt Service Routine Branching: After Reading the UNI Interrupt Status Register

The conterts of the UN Interrupt Satus Register identify which of 7 functional blocks (within the LN IQ have requested
interrupt service. The local mP should use this information in order to determine where, within the Interrupt Service
Routine, program control should branch to. The following table can be viewed as an ‘interrupt service routine” guide. It
lists each of the Functional Bocks, that contain a bit- field in the UNI Intenupt Status Regjister. Additionally,

this table also presents a list and addresses of corresponding on- chip Regsters that the Interrupt Senice Routine
should branch to and read; based upon the Interrupting Functional Block.

Table 7. Interrupt Service Routine Quide

Interrupting Functional Block The Next Registers to be Read During the Interrupt Service Rautine Register Address

Receive B3 Framer Rx E3 Interrupt Satus Register- 1 12h

Rx E3 Interrupt Status Register- 2 13h
Receive G4l Processor Rx CP Interrupt Satus Register 61h
Receive Uopia Interface Rx UT Interrupt Enable/ Satus Regster 7Ch
Transmit Uopia Interface T UT Interrupt Enable/ Satus Regster 80h
Transmit Cdl Processor TX CP Register 72h
Transmit E3 Framer Tx B3 LAPD Satus/ Interrupt Register 3Fh
Qre Second Interrupt User’s Qption

(nce the local mP/ mC has read the register that corresponds to the “interrupting source” within the UN, then the fol-
lowing things will happen.

1. The “asserted interrupt status” bit- fields within this register will be reset upon read.

2. The “asserted’ hit- field, within the UN Interrupt Satus Register will be reset.
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3. The LN device will negate the INF* (Interrupt Request) outpui.

3.6.1 Automatic Reset of Interrupt Enable Bits

Qrcasionally, the user's system (which includes the UN device), may experience a fault condition, such that a “UN
Interrupt Gondition” will continuously exist. If this particular interrupt condition has been enabled (within the UNI)

then the UN device will generate an interrupt request to the local mPf mC Aterwards, the local mP/ mC will attempt to
senice this interrupt by reading the UN Interrupt Status Register and the subsequent “source” level interrupt status
register. Additionally, the local mP/ mC will attempt to perfom some “system- related” tasks in order to try to resolve
thase conditions causing the interrupt. Ater the local mP mC has attempted all of these things, the UN IC will
negate the INT* output. Honever, because the system fault still remains, the conditions causing the UN to issue

this interrupt request, also still exists. Consequently, the UN device will generate another interrupt request, which
forces the local mP/ mC to “once again” attempt to senice this interrupt. This phenomenon quickly results in the local
mP/ mC being ‘“tied up” in a continuous cycle of executing this one interrupt service routine. Consequently, the local
mP/ mC (along with portions of the overall system) now becomes non- functional.

In order to prevent this phenomenon from ever occuning, the UN IC allons the user to automatically reset the “interrupt
enable” bits, folloning their activation. The user can implement this feature by writing the appropriate value to Bt 5
(Int En Reset) within the UN I/ O Gontrol Register, as depicted below

UN I/ O Gontrol Register (Address = 01h)

Bt 7 Bt 6 Bt 5 Bit 4 Bt 3 Bit 2 Bt 1 Bit 0

LOC Rx LOC T IntEn Reset AV HDB3* Unipolar/ Bipolar* Tline Gk Inv Rdine ak Inv Reframe

RO RO RW RW RW RW RW RW

0 0 0 0 0 0 0 0

Witing a “1” to this bit- fidd configures the LN to automatically disable a given interrupt, folloning its activation. Witing a
‘0" to this bit- field configures the UN to leave the “Interrupt Enable” bits enabled, folloning interrupt activation.

If a user opts to implement the “Automatic Reset of Interrupt Enede Bits” feature, then he/ she might wish to configure
the local mP/ mC to go back and ‘re- enable” these interrupts at a later time.

3.6.2 One Second hnterrupts

The UN Interrupt Satus Regster, and the UN Interrupt Enabde Register each contain a bit- field for the “One Second”
Interrupt. If this interrupt is enabled (within the UN Interrupt Enable register), then the UN device will automatically
generate an interrupt requests to the local mP/ mC repeatedly at one- second intervals. A a minimum, the “user's’
interrupt service routine must service this interrupt by reading the UN Interrupt Satus Register (Address = 05h).
(nce the local mP/ mC has read this register, then the following things will happen.

1. The ‘One- Second Interrupt” bit- field, within the UN Interrupt Satus Regster, will be reset to ‘0"
2. The UN will negate the INT* (Interrupt Request) output.

The purpose of providing this “Qne Second” interrupt is to allow the local mP/ mC the opportunity to perform certain
task at one- second intervals. The user can accomplish this by including the performance of these various tasks as
a part of the Interrupt Service Routine, for the “One- Second” type interrupt. Some of these tasks could include:

» Reading in the contents of the ‘One- Second” Performance Monitor registers
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* Reading various other Performance Monitor registers.
 Witing a new PVCL Message into the “Transmit LAFD Message” Buffer.

Ater the LAPD Transmitter has been enabled and commanded to initiate transmission of the LAFD Message frame
(containing the AVDL Message, residing within the “Transmit LAFD Message” buffer); the LAPD Transmitter will
continue to re- transmit this same LAPD Message frame, repeatedy at one- second intervals; until it has been
disabled. If the user writes in a new PVCL message, into the LAPD Transmit buffer, immediately following the
occurrence of a “One- Second” interrupt, then he/ she can be sure that this “write activity” will not interfere with
this periodic transmission of the LAFD Message.

Nates regarding the UN Interrupt Enable and UN Interrupt Satus Registers:

1. The UN Interrupt Enable Registers allows the user to globally disable all potential interrupts within a given
functional block; by writing a ‘0’ into the appropriate bit- field of this register. Honever, the UN Interrupt Endble
Register does not allow the user to globally enable all potential interrupts within a given functional block. In
other words, enabling a given functional block does not automatically enable all of its potential interrupt
sources. Those poterttial interrupt sources that have been disabled at the “source level” will remain disabled,
independent of the status of their associated functional blocks.

2. The N Interrupt Enable Regster is set to 00h upon power up or reset. Therefore, the user will have to write
some “1s” to this registers in order to enable some of the interrupts.

The remainder of the registers, presented in Table 6 will be presented in the discussion of their corresponding functional
blocks. These discussions will present more details about the interrupt causes and how to properly service them.

3.7 Interfacing the UNI to an Intel type Mcroprocessor

The UN can be interfaced to both “Intel™ type and “Motorola” type microprocessors/ microcontrollers. The followning
sections will provide one example for each type of processor. This section discusses how to interface the XR T7234
E3 UNI to the 8051 microcontraller.

The 8051 Mcrocontroller

The 8051 family of microcontrollers is manufactured by Intel and comes with a variety of amenities. Some of these
amenities include;

* on chip serial port

four 8 bit I/ Oport (PO - P3)
two 16 bit timers

4k bytes of ROM

* 128 bytes of RAM
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Hgure 6 presents a block diagram of the 8051 Mcrocontraller, and Fgure 7 presents the pin out of this device.
INTL*
INTO* P T2EX*
oo Timer 2 (8032/ 8052) v
: Timer 1 e | [l | : Timer 2 :
‘ Timer 0 | 128 bytes | - -
3 Serial Port ' RAM | i ROM 3 /(8032/8052)
Yvy L ; ((803218052) o 031/8032 || Timer1 |eg—— T1*
Interrupt h 128 byt K0 :
nterrup Other ytes ' 8K - 8052 |
Control Registers RAM 1 (| Timer0 je—p— T0*
| |
CPU
A
Oscillator Bus Control — - I/ O Ports Serial Port

-t

RXD* TXD*

.-| b " L ALE

= D:I‘ FE:T ——— PSEN*

7];. ;L-. P P P2 P3
0 1

Fgure 6. Bock Dagram of the 8051 Mcrocontroller
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P10 [ 1 E vee

P11 2 E P0.0 (ADO)
P12 [3 38] po.1 (an1)
P13 [4 37] Po.2 (An2)
P14 [5 E P0.3 (AD3)
P15 [ 6 35] Po.4 (AD4)
P16 [7 8051 E P0.5 (AD5)
P17 | 8 Microcontroller E P0.6 (AD6)
RsT [ 9 32] po.7 (A7)
P3.0 (RXD) [10] 31] e
P3.1 (TXD) E E ALE
P3.2 (INTO®) E E PSEN*
P3.3 (NTLY)  [13] 28] P2.7 (1)
P3.4 (T0) [14] 27] P26 (AL4)
P35 (T1) [15) 26] P25 (13)
P36 (WRY) [16 25] P24 (A12)
P37 (RD) [17] 24] P2.3 (m1)
xTa2  [18 23] p2.2 (w0)
Xt [19) 22| P2.1 (a9)
vss |20 21] P20 (%9)

Fgure 7. Pin out of the 8051 Mcrocontroller

The 8051 mC consists of 4 8- bit I/ O ports. Some of these ports have altemate functions as will be discussed
below

Pot 0 (P00 - PO7)

This port is a dual- purpose port on pins 32 - 39 of the 8051 IC In minimal component designs, it is used as a gen-
eral purpose I/ O port. For larger designs with extemal memory, it becomes a multiplexed address and data bus
(ADD-ADY).

Pot 1 (PLO - PL7)

Port 1 is a dedicated port on pins 1 - 8. The pins, designated at P1.0, P1.1, P1.2,..., are available for interfacing
as required. No atemative functions are assigned for Port 1 pins; thus they are used solely for interfacing
extermnal devices. Exceptions are the 8032/ 8052 IGs, which use P10 and P1.1 either as I/ Olines or as external
inputs to the third timer.

Pat 2 (P20 - P27)

Port 2 (Pins 21-28) is a dual- purpose port that can function as general purpose I/ Q or as the high byte of the
address bus for designs with extemal code memory of more than 256 bytes of extemal data memory (48 -
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AL5).

Port 3

Port 3 is a dual- purpose port on pins 10 - 17. In addition to functioning as general purpose I/ Q these pins have
multiple functions. Each of these pins have an altemate purpose, as listed in Table 8, below

Table 8. Atemate Functions of Port 3 Pins

Bit Name Aternate Function

P30 RD Receive Data for Serial Port
P31 O Transmit Deta for Serial Port
P32 INTO* Bd¢emal Interrupt O

P33 INT2* Bdemal Interrupt 1

P34 TO Timer/ Gounter 0 Extemal Input
P35 T Timer/ Gounter 1 Extemal Input
P36 WR Exermnal Data Memory Wite Strobe
P37 R>* Bdtemnal Data Memary Read Strobe

The 8051 also has numerous additional pins which are relevant to interfacing to the XR 17234 E3 UNI or other
peripherals. These pins are:

A EAddress Latch Enable
If Port O is used in its alterate mode (e.g., as the data bus and the lower byte of the address bus), then ALE is the
signal that latches the address into an extemal register during the first half of a memory cycle. Qnce this is done,

the Port O lines are then available for data input or output during the second half of the memory cycle, when the
data transfer takes place.

INTO* (P3.2) and INT1* (P3.3)

INTO* and INT1* are external interrupt request inputs to the 8051 mC Each of these interrupt pins support “direct
interrupt” processing. In this case, the term “direct” means that if one of these inputs are asserted, then program
control will automatically branch to a specific (fixed) location in code memory. This location is determined by the cir-
cuit design within the 8051 mC IC and cannot be changed. Table 9 presents the location (in code memory) where
the program contral will branch to, if either of these inputs are asserted.

Table 9. Interrupt Service Routine Locations (in Code Memory) for INTO* and INTL*

Interrupt Location
INTO* 0003H
INT1* 0013H

Therefore, if the user is using either one of these inputs as an interrupt request input, then the user must insure that
the appropriate interrupt service routine or unconditional branch instruction (to the interrupt service routine) is
located at one of these address locations.
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If the 8051 mCis required to interface to extemal components in the data memory space of sizes greater than 256
bytes, then both Ports O and Port 2 must be used as the address and data lines. Port O will function as a multiplexed
address/ data bus. During the first half of a memory cycle, Port O will operate as the lower address byte. During the
second half of the memory cycle, Port O will operate as the bi- directional data bus. Port 2 will be used as the upper
address byte. ALE and the use of a 74HC373 transparent latch device can be used to demultiplex the Address and
Data bus signals.

Hgure 8 presents a schematic illustrating how the XR 17234 E3 UNI can be interfaced to the 8051 mC
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Fgure 8. Schematic Depicting how to Interface the XR T7234 E3 UNI to the 8051 Mcrocontroller

The circuitry in FHgure 8 will function as follows during a UN reguested interrupt. The UN device would reguest an
interrupt from the CPU by asserting its “active- low’ INT* output pin. This will cause the INTO* input pin of the CPU
to go “low’. When this happens the 8051 CPU will finish executing its current instruction, and will then branch pro-
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gram control the UN interrupt service routine. In the case of FHgure 8, the interrupt service routine will be located in
0003H in code memory. The 8051 CPU does not issue an Interrupt Acknowledge signal back to the UN. It will just
begin processing through the UN's interrupt service routine. Once the CPU has eliminated the cause(s) of the
interrupt request, the UN's INT* pin will be negated (go “high”) and the CPU will retumn from the interrupt service
routine and resume normal operation.
3.8 Interfacing the UNI to a Mxtorola type Mcroprocessor
This section discusses how to interface the XR T7234 E3 UNI to the 68000 microprocessor.
Hgure 9 presents a schematic on how to interface the XR T7234 E3 UNI to the MJ8000 microprocessor, over a
16 bit data bus.
U2 ToaE15:0] T\
ot e X |-
RESE,TW 20 —ia \RMRBjRW e 109
DTACK O 50—l pay Dick Teos o
g(l) Z D[15:0] D[15:0] \\—'—2L25 g(lJ Titineck 28
02— \_._ZJ_H_ZL D2 99
D3 1 I\ q D3 RuLineClk f——H1
B T NI b ——
D5 53— U4 I\ 7 D5 RXNEG
i 3 o 10 NEETE B o7
i T 20 o o8 N 07 Rpos I+
D AL 1 o8 I\ P L
s o qr 20— NiETE B 129
ou f-2—Q & 3 Jop—# I\ D10 TxData0 § 3
o =A% ld o 4 jo—H \ s jou Txoatal 5
012 g 5 —* N D12 TxData2 —y5i
013 f-2—o 5 o — I\ D13 Toaa3 =3 A
D14 7 j—= D14 TxDatad E 0
o I & EO El 2 \_._]_ o ngaiag B E
25 ° 1 —33 § :2 143
:ES g%;— T4AHCT148 = o asd ;LDES:ESS nga:ag % g
IpL2 O~ — 8 TxDatad 32
w fo———— 2 —u Dowt1 H—
28 1] 15 T4AHCTO0 T [y Tibatal2 440
] Y , — e e —
FC2 5V C g OTE uTB :.Z TxDatals
ot — & loll &1 T4AHCT] —
UDASS 0;— t—ﬁ— 61 :2 O;O—E' — :; RxData0 ég——
Lps Jo—+! F G2A 6 [O—*! Ridatal ¢,
20 G2B v [0 - Ridata2 5
AL E— A[8:0] RxData3 §=go™
ﬁ i \ " T4AHCT138 ::B:Zé g E
M *;%— 9 RxData6 J{gﬁ E
S T s: 1) Q@ int RxData7 g™ g
A6 35 RxData8 g=—g,—
ﬁ; e JAj3:1) us A8:0] 2 J— RféaDta\a\llag %—‘
A v job—s @ gig:::g - —
A ﬁg;— B Y1 13 RxDatal3 J5;_
] . % ‘ ' jol—= ; Rosts FE——
A2 jg LAE_ " 1(11 N 0
] T ] - i
ALS %— %- L——3d s v fol—a — '
AL6 45 :
%g :3 T4AHCT138 T4AHCTO4 - /
e
dE=
A3 &
MC68000 bt pdlress Decoder Address Decoder /-

In general, the approach to interfacing these two devices is pretty straightforward. Honever, the user must be anere

Fgure 9. Schematic Depicting how to Interface the XR T7234 E3 UNI to the M358000 Mcroprocessor.

of the fact that the XR T7234 E3 UNI does not provide an interrupt vector to the Md58000, during an “Interrupt
Acknowledge” Gycle. Therefore, the user must configure his/ her design to support “auto- vectored” interrupts. “Auto-
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vectored” interrupt processing is a feature offered by the M3B8000 Family of microprocessors, where, if the micro-
processor knows (prior to any IAXK cycle) the “Interrupt Level” of this current interrupt, and that the “interrupting”
peripheral does not support vectored interrupts, then the mP will generate its own Interrupt \ector. The schematic
shown in Hgure 9, has been configured to support “auto- vectored” interrupts.

Functional Description of drcuit in Fgure 9

Wen the XR T7234 E3 UNI generates an interrupt, the INT* output will toggle “low”. This will force Input 6, of the
“Interrupt Priority Encoder” chip (U4), to also toggle “low’. In response to this, the Interrupt Priority Encoder chip will

set its three outputs to the following states: A2 = ‘0’, AL = ‘0" and A0 = ‘1’ (which is the number 6 in “inverted” binary
format). The state of three output pins will be read by the “active- low’ interrupt request inputs of the mP (IPL2, IPL1,
and IPLO). When the 68000 mP detects this value at its three interrupt request inputs, it will know two things:

1.  Aninterrupt request has been issued by one of the peripheral devices
2. The interrupt reguest is a “Level 6” interrupt reguest (due to the values of the A2 - 20 outputs from the “Interrupt
Priority Encoder” 1Q).

(Once the 68000 mP has determined these two things it will initiate an “Interrupt Acknowledge” (IAXK) cyde by doing

the following:

1. Identify this new bus cyde as an interrupt service routine by setting all of its Function Gade output pins (FC2-HD)
“high”.

2. PFacing the Interrupt Level on the Address bus output pins A3:1].

Wen the 68000 mP has toggled all of its Function Code output pin “high”, the “Function Gode Decoder” chip (UB)
will read this value from the FQ2 - F pins as being the binary value for 7. As result, U3 will assert its “active- low’
Y7 output pin. A the same time, the address lines A3:1] are canying the current “Interrupt Level” of this IAK cycle
(level = 6, or 1 1 O’ in this example) and applying this value to the A B, and Cinputs of the “IAXK Level Decoder”
chip (Up). Initially, all of the outputs of b are ‘tri- stated.” Due to the fact that its “active- low’ QA and &B inputs
are negated (e.g., at a logic “high”). Honever, when the 68000 mP begins the IAXK cyde, it will assert its Address
Srobe (AS) signal. This action will result in asserting the @A input pin of US. Additionally, since the Function

Qode Decoder chip has also asserted its Y7 output pin this will, in tum assert the &B input pin of US. A this paint,
the output of U will no longer be ‘“tri- stated”. Ub will read in the contents of its A B, and C inputs, and assert the
appropriate output pin. In this case, since U5 has the binary value of “6” applied to its input, it will, in turn assert its
“active- low’ Y6 output pin. The combination of the IntB* output (of the XR T7234) and Y6 (from Ub) being asserted
will cause UBA to assert the active- low VPA (\alid Peripheral Address) input pin of the 68000 mP. Anytime the
68000 detects its VP& pin being asserting during an IAXK cyde, it know that this is an Auto- vectored Interrupt Gyde.
When the 68000 is operating in an “Auto- vectored” Interrupt Gcle, it knows that it will not receive an interrupt vector
from the peripheral device (e.g., the XR T7234 N in this case), and that it must generate its own vector. In the
very next bus cycle, the 68000 mP is going to implement a “pseudo- read” of the data bus. However, in reality no
data will be read from the XR- T7234 device. The 68000 mP will instead have determined that since this current
IAK is an Auto- vectoredtevel 6 Interrupt cycle; which corresponds to \ector Number 30, within the 68000 mP's
Exception \ector Table. Mector Number 30 corresponds to an Address Space of 78h, in the 68000 mP's address
space. In the case of this example, the user is required to place an unconditional branch statement (to the location
of the XR T7234 Interrupt Senvice Routing) at 78h in system level memory.

Table 10 presents the Auto- vector Interrupt Table (e.g., the relationship between the Interrupt Level and the corre-
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sponding location in memory for this unconditional branch statement) for the M358000 mP.
Table 10. Auto- vector Interrupt Table for the M38000 Mcroprocessor
Interrupt Level Vector Number Address Space
1 25 064h
2 26 068h
3 27 06Ch
4 28 070h
5 29 074h
6 30 078h
7 31 07Ch
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4.0 The UN Test and Diagnostic Section

The “Test and Dagnostic” Section, within the XR T7234 E3 UNI dffers a significant amount of on- chip “self- test”
capability. This “self- test” capability of the XR T7234 B3 UNI is briefly itemized below

e The XR T7234 E3 UNI can be configured to operate in one of two loopback modes: Line and Cdl.

» The UN contains an on- chip Test Cdl Generator that is capable of generating Test Cdls with “user- specified”
header byte patterns. The Test Gdl Generator also uses an “on- chip” PRBS generator to fill in the bytes for the
payload portion of these test cells.

 The “Test and Dagnostic” section, within the UN alloas the user to route these test cells through the UN, while
operating in the “Line- side” test mode.

* The Test and Diagnostic section indudes a Tes Cdl Recelver that is capable of identifying, terminating, and evaluating
the “post- loopback” test cells.

 The Test Gdl Receiver will also report the occurrence of errars, by incrementing an on- chip “Test Cdl Bror Accumula-
tion” register.

The UN chip’s Test and Dagnostic Section allons the user to run a wide variety of diagnostic tests, based upon
his/ her selection of the followning three parameters:

* The type of Loopback modes

* Line Sde or System Sde Tegting

* Test Cdl Generator/ Receiver configuring

Each of these “Test and Dagnostic’ parameters are discussed in detail, below

4.1 The UN Chip's Loopback Modes

The XR T7234 E3 UNI IC allows the user to configure it into one of two loopback modes:
* Line Loopback Mbde

* Cdl Loopback Mode

The following sections define each of these loopback modes, and discusses how to configure the UN to operate in
these modes.

4.1.1 The “Line Loopback” Mode

Wen the UN is operating in the Line Loopback Mode, the output of the Transmit E3 Framer (e.g., T"PCS and
TNEG) will be intermnally routed to the input pins of the Receive B3 Framer (e.g., RPCE and RNEQ. Hgure 10
presents an illustration of the UN chip operating in the Line Loopback mode.
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Framer I Processor Utopia
UNI Chip

Line Loopback

Fgure 10. lllustration of the UN operating in the Line Loopback Mode

The user can configure the UN chip to operate in the Line Loopback mode, by writing the appropriate data to the
UN Qperating Mode Regster (Address = 00h), as depicted below
UN Operating Mode Register (Address = 00h)
Bit 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bit O
Dsable LOC Intemal LOS Reset by Cdl Loop- Line TMRESA[, O
Enable Reg back Loopback
RO RW RW RW RW RW RW RW

Witing a “1” to bit 2 of the UN Qperating Mode Register, configures the UN to operate in the “Line Loopback’
mode. Witing a ‘0" to this bit- field disables the Line Loopback mode.

4.1.2 The Cdl Loopback Mode

Wen the UN is configured to operate in the “Cdl Loopback’ Mode, then AIM cells, that are delineated and pass

through the Receive Cdl Processor will be routed directly (intemally) the Tx AFO (within the Transmit Wopia Inter-
face block). Qnce these cells arrive at the THHFQ they will be read- in and further processed by the Transmit Cdll
Processor. These cell will ultimately be routed onto the “outbound” E3 line via the Transmit E3 Framer. Fgure 11,
presents an illustration of the UN chip operating in the “Cdl Loopback’ Mode.
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Fgure 11. A lllustration of the UNI chip operating in “Gall Loopback” Mbde.

Cell Loopback

The user can configure the UN chip to operate in the “Cdl Loopback’ mode, by writing the appropriate data to the
UN Qperating Mode Regster (Address = 00h), as depicted below

UN Operating Mode Register (Address = 00h)
Bit 7 Bit 6 Bt 5 Bit 4 Bit 2 Bt 1 Bit 0
Unused Disable LOC Intemal LOS Reset by Line TMRES[ 1, O]
Enable Reg Loopback Loopback
RO RW RW RW RW RW RW

Witing a “1” to bit 3 of the UN Qperating Mode Register, configures the UN to operate in the “Cdl Loopback’
mode. Witing a ‘0" to this bit- field disables the “Cdl Loopback’ mode.

4.2 Line- Sde/ System- Sde Tests
The current version of the XR T7234 E3 UNI chip supparts “Line- Sde” Tedting; but not “System Sde” testing. Honever,

for the sake of completeness, both of these test modes are briefly discussed below

Future versions of the UN Chip will allow the user to generate test cells and run tests in either the “Line Side” Mode
or in the “System Sde” Mode.

421 Line- Sde Tests

In “Line Sde” Testing, the UN chip will generate some test cells, and will transmit these cells either on or out tonards
the B3 “Line” (hence the name ‘“Line- side” tests). A some point, these test cells will be looped- back into the Receive
Path, where they will ultimately be terminated, and evaluated by the Test Cdl Receiver. These Line- Sde tests are
intended to be conducted while the UN is operating in the “Line- loopback” mode (see Section 4.1). Honewer, the
Line Sde tests can also be conducted while the system (external to the UN device), implements an “External
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Loopback’ mode. In this case, no UN loopback mode would be configured, and the user’s system woud implement
this “BExternal Loopback’ by routing the “Transmit B3 Line data” (from the UN), back into the RPCS and RNEG
inputs of the UN device.

Note: The Cdl Loopback Mode cannat be used in the ‘Line- Sde” Tests.

If the user selects a “Line Sde” test, then the “Test Gdl Generator” will generate and insert test cells into the
TXHFO (within the UNI). These test cells will be read out of the TXHFO by the Transmit Cdl Processor, and are
ultimately be transmitted out onto the E3 line. Evertually (depending upon the type of Loopback chosen), these test
cells will be routed back into the “Receive Path” of the UN device. Once in the “Receve Path”, those test cells that
reach the RHAFO will be identified by their header byte pattems, and collected by the “Test Cdl Recelver” where
they will be checked for bit errors. The features and characteristics of the Test Cdl Generator and the Test Cdl
Receiver is discussed in detail in Section 4.3.

The configuration for the Line- side Test, while the UN is configured to operate in the Line and “Bxternal” Loopback
modes are illustrated in Fgures 12 and 13, respectively.

Tx DS3 «— ¢ Test Cell
Framer Processor - Generator
Tx Utopia

DA S— Cel ——p| Test Cel

Framer Processor Receiver

Rx Utopia

UNI Chip

Line Loopback

Fgure 12. lllustration of Line Sde Test, while the UNI is Configured to operate in “Line Loopback” Mode.
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Tx DS3 _ Tx Cell < Test Cell
- Framer Processor Generator
Tx Utopia
. Rx DS3 _ Tx Cell Test Cell
Framer Processor | Receiver
Rx Utopia
LIU Chip UNI Chip

External Loopback

Hgure 13. lllustration of Line Sde Test, while the UN is configured to operate in the “External Loopback’ Mode.

4.2.2 “System Sde” Testing (Not Presently Supported by the XR- T7234 E3 UN)

If the user selects a “System side” test then the “Test Cdl Generator” will generate and insert the test cells into the
RHFQ where they can be read out and processed by the ATM Layer processor, via the Receive Uopia Interface
block. A some point, these test cells will be looped back into the “Transmit Path” (of the UN device), via some
extemnally implemented “Wopia Loopback” mode. Once in the “transmit path”, those test cells that reach the

TXAFO (of the UN) will be identified by their header byte pattems, and collected by the “Test Cdl Receiver’ where
they will be checked for bit errors. Fgure 14 presents an illustration of a System Sde Test Gonfiguration, while the
N System is operating in a “Uopia Loopback Mode”, via the ATM Layer Processor.

Tx DS3 Tx Cell Test Cell
Framer Processor Receiver -1 - —
1
Tx Utopia 1
1
Rx DS3 Tx Cell Test Cell !
Framer Processor Generator i
Rx Utopia ATM Layer
UNI Chip Processor

Utopia Loopback

Fgure 14. lllustration of System Sde Test, while the UN System is configure to operating in Wopia Loopback Mode
Note:

1. The System- side test is not supported by this version of the XR- T7234 E3 UNI IC.
2. The “Uopia Loopback’ mode, as depicted in Fgure 14, must be implemented by the user's system level hardwere.
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4.3 Operating the Test Cell Generator/
Receiver

Sections 4.1 discussed the various loopback modes
that are available within the UN device. Section 4.2
discussed Line Side Tegting; where the “intemal” Test
Cdl Generator can be enabled to produce test cells,
and write them into the THFQ These cells will be
read out of the TXHFO by the Transmit Cdl Proces-
sor, and routed towerds the B3 line. Section 4.1 and
4.2 also mentioned that these cells could be “looped”
back into the Receive path (of the UN), at various
points depending upon the Loopback Mode selected.
When operating the UN in the Line Side Test Mode,
then the folloning loopback options are available.

* Line Loopback
» Bdernal Loopback (see Hgure 13)

/s these test cells proceed through the Receive path
(after traversing the loopback poaint), they will eventu-
ally arrive at the RAFO (within the Receive Uopia
Interface); where they will be identified, collected and
analyzed by the Test Cdl Receiver.

The next two sections discuss the operation of the
Test Cdl Generator and the Test Cdl Reosiver, within
the UN Test and Dagnostic Section.

4.3.1 Characteristics of the Test Cdl Gen-

erator

The Test Gdl Generator has the following characteris-

tics:

« It allows the user to specify the header byte pat-
tems of these test cells.

« The payload bytes within these test cells will be
filled by an internal Pseudo- Random Byte
Sequence (PRBS) Pattern Generator.

* It allows the user to select one of two “Test Cdl
Traffic” generating options. These options are.

— The “One Shat” Mode
— The “Continuous” Mode

* It generates Test Cdls and writes them into the
TXHFO (within the Transmit Wopia Interface block);
where they will be read from and processed
throughout the UN.

Each of these characteristics of the Test Cdl Genera-
tor are described in greater detail below.

4.3.1.1 Secifying the Header Byte Pat-
tern of Test Cdlis

The user can specify his/ her choice for the header
byte pattems of these Test Cdls, by writing the
“desired” header byte pattems into the “Test Gl
Header Byte” registers 1 through 4 (Address = 08h
through OBh); as depicted below

Test Cell Header Byte- 1 Register (Address = 08h)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0
Test Cell Header Byte 1
RwW RW RwW RwW RwW RwW RwW RW
0 0 0 0 0 0 0 0
Test Cell Header Byte- 2 Register (Address = 09h)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0
Test Cell Header Byte 2
RwW RW RwW RwW RwW RwW RwW RW
0 0 0 0 0 0 0 0
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Test Cell Header Byte- 3 Register (Address = 0A)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
Test Cdl Header Byte 3
RwW RW RW RW RW RW RwW R'W
0 0 0 0 0 0 0 0
Test Cell Header Byte- 4 Register (Address = 0Bh)
Bit 7 Bit 6 Bt 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
Test Cdl Header Byte 4
RwW RW RW RW RW RW RwW RW
0 0 0 0 0 0 0 0
Witing the Test Gdl Header bytes into these registers accomplishes two things:
a. It configures the Test Gdl Generator to produce Test Cdls with these header byte pattems; and
b. It informs the Test Cdl Receiver of the “header bytes’ pattems of these Test Cdls, in order to help it to identify
and collect these cells for error- checking purposes.
4.3.1.2 The Payload Bytes of the Test Celis
The Test Cdl Generator will automatically fill the payload portion of these Test Cdls with bytes that are generated
by an intemal Pseudo- Random Byte Sequence (PRBS) generator. These PRBS generated bytes will ultimately
used by the Test Cdl Receiver in order to perform eror- checking of the “post- routed” Test Cdls.
4.3.1.3 Test Cdl GeneratorFest Cdl Traffic Options
The user can configure the Test Gdl Generator to generate “Test Cdls” based upon one of two traffic options: The
‘e Shat” Mode, or the “Continuous” Mode. The user can make this selection by writing the appropriate value to
Bit 2 of the Test Cdl Gontrol and Status Regster (Address = 06h); as depicted below
Test Cell Control and Status Register (Address = 06h)
Bit 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bit O
Unused Test Cdl Line/ System Qe Shat Qe St PRBS
Enable Tes Done Lock
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Test Cell Control and Status Register (Address = 06h)
RwW RW RW RW RW RW RO RO
The user can configure the “Test Gdl Generator” to operate in the “Qne Shat” mode by writing a “1” into this bit- field.
Gonversely, the user can configure the “Test Cdl Generator” to operate in the “Continuous” Mode by writing a “0”
into this bit- field.
4.3.1.3.1 The “One Shat” Mode
If the Test Cdl Generator is configured to operate in the “Qne Shat” mode, then upon enabling the Test Cdl Gener-
ator (by inducing a “0” to “1” transition in the “Test Gdl Enable” field of this register), the Test Cdl Generator will
generate a “single burst” of 1024 test cells. Aterwerds, the Test Cdl Generator will stop and will not produce any
more test cells until the next “0” to “1” transition in the “Test Cdl Enable” bit- field.
If the Test Cdl Generator is operating in the “One Shat” Mode, the user can determine its “progress” in its “Test Cdl”
production by reading Bt 1 (One Shat Done) within the “Test Cdl Control and Status Regster”; as depicted below:
Test Cell Control and Status Register (Address = 06h)
Bt 7 Bit 6 Bt 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
Unused Test Cdl Line/ System Qe Shat Qe St PRBS
Enable Test Done Lock
RW RwW R'W RW RW RW RO RO
If this “Read- Only” hit- field contains a “1” then the Test Gdl Generator has completed its generation of the latest
burst of 1024 Test Cdls. Honewer, if this bit- field contains a “0", then generation of this burst of Test Cdls is still in-
process.
Note: The contents within Bit 1 (Qne Shat Done) is only relevant if the user is operating the Test Gdl Generator in
the ‘Cne Shat” Mode.
4.3.1.3.2 The “Continuous’ Mode
If the Test Cdl Generator is configured to operate in the “Continuous” mode, then upon enabling the Test Cdl Gen
erator (by witing a “1” into the “Test Cdl Enable” bit- fied in this register), the Test Cdl Generator will produce a
continuous stream of Test Gdls for the duration that the Test Gdl Generator is enabled.
4.3.1.4 Bnabling the “Test Cell Generator”
The user can Enable the “production” of Test Cdls by writing a “1” to Bit 4 (Test Cdl Ehable) within the Test Cdl
Gontrol and Satus Regster, as depicted below
Test Cell Control and Status Register (Address = 06h)
Bt 7 Bt 6 Bt 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
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Test Cell Control and Status Register (Address = 06h)
Unused Test Cdl Line/ System Qe Shat Qe St
Enable Test Done
RW RW RW RW RW RW RO

Witing a “1” to this bit- field enables the “Test Cdl Generator/ Receiver”. Witing a ‘0" disables the “Test Gdl Gener-
ator/ Receiver”.

Once the Test Cdl Generator has been enabled, it will begin to either produce a continuous stream of cells
(if configured to operate in the “Cortinuous’” mode), or a single burst of 1024 cells (if configured to operate in
the “One Shat” mode.)

4.3.2 Craracteristics of the Test Cell Receiver

The Test Cdl Receiver has the followning characteristics:

* It checks the header bytes of all cells arriving at the RAFO (within the Receive Wtopia Interface Block), in order
to determine if they are (or are not) Test Cdls.

* |t reads in those cells that have identified as “Test Cdls” from the RAFO

* Acquires and Maintains “PRBS Lock” with the payload data, within these Test Cdls.

 Reports the occurrences of errors.

4.3.2.1 Identifying the Test Cells

The Test Cdl Receiver will monitor those cells that reach the RAFQ within the Receive Uopia Interface block, and,
from that “stream of incoming cells” identify and collect the test cells. The Test Cdl Receiver will use the “user- spedified”
header byte pattems, as written into the “Test Cdl Header Byte” registers - 1 through 4 (Address = 08h to 0Bh), in
order identify these test cells.

4.3.2.2 Acquiring and Maintaining “PRBS Lock”

During Test GAl production, the Test Cdl Generator will fill in the “payload portions” of each test cell with bytes that
are generated by a “Pseudo- Random Byte Sequence (PRBS) generator. Consequerntly, the data within the cell

payload bytes (of these test cells) follows a pre- defined sequence.

Ater the Test Cdl Recelver has started to “collect’ these test cells from the RAFQ it will “strip off” the cell header
bytes and will begin to evaluate their payload bytes. Qne of the first things that the Test Cdl Receiver will try to do is
to look for this “pre- defined (PRBS) sequence” within this test cell payload data. Once the Test Cdl Receiver has
found this “pre- defined” sequence within the test cell payload data, it will inform the user of this fact by asserting the
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‘PRBS Lock’ bit- field, within the “Test Gdl Gontrol and Satus” Register; as depicted below
Test Cell Control and Status Register (Address = 06h)
Bt 7 Bt 6 Bt 5 Bit 4 Bt 3 Bt 2 Bt 1 Bt 0
Unused Test Cdl Line/ System Qe St Qe St PRBS
Eneble Tedt Done Lock
RW RW RW RwW RwW RwW RO RO
1 0 X X 1
As long as the Test Cdl Receiver has found (and continues to find) this pre- defined sequence in the incoming Test
Cdl payload data, it will keep this bit- field asserted (e.g., at a logic “1").
4.3.2.3 Baluating the Test Cell Payload Data and Reporting Errors
nce the Test Gl Receiver has acquired “PRBS Lock” with the contents of the incoming Test Gdl payload data; then
it can begin to compare this data with the “pre- defined’” PRBS pattem of data, as produced by the PRBS Generator
(within the Test Gdl Generator). If the Test Gdl Receiver detects any discrepancies between the Test Gdl Payload
bytes, and the “pre- defined’ PRBS pattern, then it will incremert to the “Test Cdl Bror Accumulator” Registers. The
“Test Gdl Bror Accumulator” register actually consists of two 8 bit ‘Reset upon Read’ registers, as depicted below:
Test Cdl Bror Accumulator-M3B (Address = 0Qh)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Test Cdl BrorsHgh Byte
RR RR RR RR RR RR RR RR
Test CGall Bror Accumulator+B (Address = 0Dh)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Test Cell Errorstow Byte
RR RR RR RR RR RR RR RR

These two register combine to form a 16- bit expression of the number of bit- errors that the Test Cdl Receiver has
detected within the payload bytes of the ‘incoming” test cdlls. The “Test Gdl Bror Accumulator-M3B' register contains

the “upper” byte value of this 16- bit expression. Likenise, the “Test Cdl Bror Accumulator-£SB’ register contains
the ‘lower” byte value of this 16- bit expression.

Snce these registers are “Reset upon Read’, they contain the number of “test cell payload” bit errors, that have

been detected, by the Test Cdl Receiver, since the last read of these registers.
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5.0 Line Interface Drive and Scan Section
The “Line Interface Drive and Scan” Section, of the XR T7234 E3 UNI consists of 5 output pins, three input pins, a

‘Read/ Wite” register, and a ‘Read Qnly” register.

The pumpose of the ‘Line Interface Drive and Scan” section, is to allow the user to monitor and exercise control over
many aspects of the XR T7295E E3 Line Receiver IC and the XR- T7296 E3 Line Transmitter IC; without having to

develop the necessary “off- chip” glue logic.
Fgure 15 presents a drcuit schematic that depicts how the XR- 17234 E3 UNI should be interfaced to the XR T7295H
XR T7296 B3 Line Interface Uit devices.
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Fgure 15. drcuit Schematic lllustrating how the XR- T7234 E3 UNI should be interfaced to the XR T7295/ XR 17296 E3
Line Interface Unit devices.

/s mentioned above, the Line Interface Drive and Scan Section, consists of five output pins and three input pins.
The logic state of the output pins are controlled by the contents within the “Line Interface Drive” Regster, as
depicted below

Line Interface Drive Register (Address = 84h)

Bt 7

Bt 6

Bt 5

Bt 4

Bt 3

Bt 2

Bt 1

Bt O

TAOB

Encodis

™ev

RW

RW

RW

RW

RW

RW
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Line Interface Drive Register (Address = 84h)

0 0 0 0 0 0 0 0

The role of each of these hit- fields and their corresponding output pins are depicted below

The logic state of the input pins can be monitored by reading the contents of the “Line Interface Scan” Regster, as
depicted below

5.1 Bit- Helds with the Line Interface Drive Register

Bt 5REB{Receive Equalization Bypass Control)

This “Read Wite” bit- field allows the user to contral the state of the “RECB’ output pin of the UN device. This output
pin is intended to be connected to the “RECB’ input pin of the XR T7295E B3 Line Receiver IC If the user forces
this signal to toggle “high”, then the XR T7295E device will cause its newly received E3 line signal to “by- pass’
some equalization circuitry within the XR T7295E device. Conversely, if the user forces this signal to toggle “low’,
then the XR T7295E device will route its newly received E3 line signal through its internal equalization circuitry.
Witing a “1” to this bit- field causes the UN device to toggle the “RECB’ output pin “high”. Witing a ‘0" to this bit- field
causes the UNI device to toggle the “REB’ output pin “low’.

For information on the criteria that should be used when dedding whether to bypass the equalization circuitry or not,
please consult the “XR T7295E E3 Integrated Line Receiver” data sheet.

Note: If the customer is not using the XR T7295E E3 Line Receiver IG then he/ she can use this bit- field and the
‘REQB’ output pin for other purposes.

Bit 4FA05ransmit Al Qnes Sgnal)

This “Read Wite” bit- field allows the user to contral the state of the “TACS’ output pin of the UN device. This output
pin is intended to be connected to the “TACS' input pin of the XR T7296 E3 Line Transmitter IC If the user forces
this signal to toggle “high”, then the XR T7296 device will transmit an “Al Ones” pattem onto the line. Conversely, if
the user commands this output signal to toggle “low’ then the XR T7296 E3 Line Transmitter IC will proceed to
transmit data based upon the pattem that it receives via the TXPCS and TINEG autput pins (of the LN 10).

Witing a “1” to this bit- field will cause the “TACS’ output pin to toggle “high”. Witing a ‘0" to this bit- field will cause
this output pin to toggle “low’.

Note: If the customer is not using the XR 17296 E3 Line Transmitter IC, then he/ she can use this bit- field, and the
“TACE’ output pin for other purposes.

Bit 3-Encodis(HDB3 Encoder Disable)

This “Read/ Wite” bit- field allows the user to control the state of the “Encodis” output pin of the UN device. This
output pin is intended to be connected to the “Bncodis” input pin of the XR T7296 E3 Line Transmitter IC If the user
forces this signal to toggle “high”, then the “internal HOB3 encoder” (within the XR- T7296 device) will be disabled.
Qonversely, if the user commands this output signal to toggle “low’, then the “intemal HDB3 encoder” (within the

XR T7296 device) will be enabled.

Witing a “1” to this bit- field causes the UN IC to toggle the “Encodis” output pin “high”. Witing a ‘0" to this bit- field
will cause the UNI IC to toggle this output pin “low’.

Note:

1. The HDB3 encoder, within the XR- T7296 device, is not to be confused with the HDB3 encoding capabilities
that exists within the Transmit E3 Framer block of the UN IC

2. The user is advised to disabled the HDB3 encoder (within the XR- T7296 IQ if the Transmit and Receive E3
Famers (within the UNI) are configured to operate in the HOB3 line code.

3. If the customer is not using the XR T7296 E3 Line Transmitter IC, then he/ she can use this bit- field and the
“Encodis” output pin for other purposes.
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Bit 2Bd ev (Fransmit Level Sdect Qutput)

This “Read Wite” hit- field allows the user to contral the state of the “TxLev’ output pin of the UN device. This out-
put pin is intended to be connected to the “TLev’ input pin of the XR T7296 E3 Line Transmitter IC. If the user
commands this signal to toggle “high”, then the XR T7296 E3 Line Transmitter IC will increase the amplitude of its
output signal on the line, in order to drive the signal over cable lengths of 225 ft or greater. Therefore, the user is
recommended to set this output “high”, if he/ she is driving B3 lines signal over 225 ft (or more) of cable.

Gonversely, if the user is driving E3 line signals over less than 225 ft of cable, then he/ she is recommended to set
this output pin “low’.

Witing a “1” to this bit- field commands the UNI to toggle the TXLev output “high”. Witing a ‘0" to this bit- field com-
mands the UNI to toggle this output signal “low’.

Note: If the customer is not using the XR 17296 E3 Line Transmitter IC, then he/ she can use this bit- field and the
“TxLev’ output pin for other purposes.

Bt 1-RO0P{Remate Loopback)

This “Read/ Wite" bit- field allows the user to contral the state of the “RIOOP’ output pin of the UN device. This out-
put pin is intended to be connected to the “RIOCP’ input pin of the XR T7296 B3 Line Transmitter IC If the user
commands this signal to toggle “high”, then the XR T7296 E3 Line Transmitter IC will start operating in the “Remate
Loopback Mode”. Gonversely, if the user commands this signal to toggle “low’, then the XR T7296 device will be
operating in the “Normal” mode.

Witing a “1” into this bit- field commands the UN to toggle the “RLOCP’" output signal “high”. Witing a “0” into this
bit- field commands the UN to toggle this output signal “low’.

For a detailed description of the XR 17296 E3 Line Transmitter’s operation during “Remate LoopbacK’, please see
the “XR T7296 DS3/ SIS 1, B3 Integrated Line Transmitter’s Data Sheet.

Note: If the customer is not using the XR 17296 E3 Line Transmitter IC, then he/ she can use this bit- field and the
‘RLOOP’ auput pin for other purposes.

Bt 0 ©HOP

This “Read/ Wite" hit- field allows the user to contral the state of the “LLACP" output pin of the UN device. This out-
put pin is intended to be connected to the “LLOCP” input pin of the XR T7296 E3 Line Transmitter IC If the user
commands this signal to toggle “high”, then the XR T7296 E3 Line Transmitter IC will start operating in the “Local
Loopback Mode”. Conversely, if the user commands this signal to toggle “low’, then the XR T7296 device will be
operating in the “Normal” mode.

Witing a “1” into this bit- field commands the UN to toggle the “LLOCP’ output signal “high”. Witing a “0” into this
bit- field commands the UN to toggle this output signal “low’.

For a detailed description of the XR T7296 E3 Line Transmitter’s operation during “Local Loopback’, please see the
MR- T7296 B3/ STS 1, B3 Integrated Line Transmitter’s Deta Sheet.

Note: If the customer is not using the XR 17296 E3 Line Transmitter IC, then he/ she can use this bit- field and the
‘1LOTP’ output pin for other purposes.

5.2 Bit- Helds within the Line Interface Scan Register

Address = 85h, Line Interface Scan Register

Bt 7 Bit 6 Bt 5 Bit 4 Bt 3 Bit 2 Bit 1 Bt 0
Unused OvO ROL ROS
RO RO RO RO RO RO RO RO
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Address = 85h, Line Interface Scan Register

0 0 0 0 0 0 0 0

The meaning/ role of each of these bit- field and their corresponding input pins are defined below

Bt 2-BMO(Bxrive Monitor Qutput)

This “Read- Qnly” bit- field indicates the logic state of the “CMO input pin of the UN device. This input pin is
intended to be connected to the “DMD' output pin of the XR T7296 B3 Line Transmitter IC. If this bit- field contains
a logic “1”, then the “OMO' input pin is “high”. The XR T7296 B3 Line Transmitter IC will set this pin “high” if the
drive monitor circuitry (within the XR T7296 device) has not detected any bipolar signals at the MIP and MRNG
inputs (of the XR T7296 device) within the last 128 + 32 bit periods.

Qonversely, if this bit- field contains a logic “0”, then the “CMD' input pin is “high”. The XR T7296 E3 Line Transmitter
IC will set this pin “low’ if bipolar signals are being detected at the “MIIP” and “MRNG' input pins.

Note: If this customer is not using the XR- T7296 E3 Line Transmitter IC, then he/ she can use this register bit- field
and input pin for a variety of other purposes.

Bt 1-RO-{Receive Loss of Lock)

This “Read- Qnly” bit- field indicates the logic state of the “RLAL” input pin of the UN device. This input pin is intended
to be connected to the “RLOL” output pin of the XR T7295E E3 Line Receiver IC If this bit- field contains a logic “1”,
then the RLCL input pin is “high”. The XR- T7295E E3 Line Receiver IC will set this pin “high” if the phase- locked-
loop circuitry (within the XR T7295E davice) has lost “lock” with the incoming E3 data- stream and is not properly
recovering clock and data.

Gonversely, if this bit- field contains a logic “0”, then the “R.A” input pin is “low”. The XR T7295E B3 Line Receiver
IC will hold this pin “low’ as long as this “phase- locked- loop” circuitry (within the XR- T7295E device) is properly
“locked” onto the incoming E3 data- stream, and is properly recovering clock and data from this data- stream.

For more information on the operation of the XR T7295E E3 Line Receiver IG please consult the “XR T7295 E3
Integrated Line Receiver’ data sheet.

Note: If the customer is not using the XR- T7295E E3 Line Receiver IC, then he/ she can use this bit- field, and the
‘RLOL” input pin for other purposes.

Bt 0-ROCS{Receive Loss of Sgnal)

This “Readt Qnly” bit- field indicates the logic state of the “RLOS’ input pin of the UN device. This input pin is intended
to be connected to the “RICS’ output pin of the XR T7295E E3 Line Receiver IC If this bit- field contains a logic “1”,
then the RICS input pin is “high”. The XR- T7295E device will toggle this signal “high” if it (the XR T7295E E3 Line
Receiver IQ is not detecting a sufficient amount of signal energy on the line, from the incoming E3 data- stream.
This event indicates that the XR- T7295E device may be experiencing a Loss of Sgnal (LOS) condition.

Gonversely, if this bit- field contains a logic “0”, then the “RLOS’ input pin is “low”. The XR T7295E device will hold
this signal “low’ if it is detecting a sufficient amount of signal energy on the line, from the incoming E3 data- stream.
For more information on the operation of the XR T7295E E3 Line Receiver IG please consult the “XR T7295E E3
Integrated Line Receiver’ data sheet.

Note: Asserting the “RLOS’ input pin will cause the UN device to declare an LGS (Loss of Signal) condition.

Therefore, the user is advised not to use the “RIOS’ input pin as a general- purpose input pin.
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6.0 Transmit Section

The purpose of the Transmit section of the XR T7234 E3 ATM WN device is to allow a local AIM Layer (or ATM
Adaptation Layer) processor to transmit AIM Gl data to a remote piece of equipment via a public or leased E3
transport medium.

The Transmit section of the E3 UNI chip consists of the folloning blocks:
 Transmit Uopia Interface

o Transmit Cdl Processor

 Transmit E3 Framer

The AIM Layer processor will write ATM CdI Deta into the Transmit Uopia Interface Block of the UN device. The
Transmit Uopia Interface block provides the industry standard AIM PHY interface functions. The Transmit Utopia
Interface block will ultimately write this cell data to an intemal HFO (referred to as Tx HFO throughout this document);
where it can be read and further processed by the Transmit Gdl Processor. The Transmit Uopia Interface block will
also perfom some parity checking on the data that it receives from the AIM Layer processor; and will provide signaling
to support data- flow control between the ATIM Layer Processor and the Transmit Utopia Interface block.

The Transmit Cdl Processor block will read in the AM cells from the Tx AFQ It will then (optionally) proceed to
take the first four octets of a given cell and compute the HEC (Header Bror Check) byte from these bytes. Aterwards
the Transmit Cdl Processor will insert this HEC byte into the 5th octet position within the cell. The Transmit Cdl
Processor will also (optionally) scramble the payload portion of the cell (bytes 6 through 53) in order to prevent user
data from mimicking framing or contral bits/ bytes. Once the cell has gone through this process it will then be trans-
ferred to the Transmit E3 Framer. If the Tx AFO (within the Transmit Uopia Interface block) is depleted and has no
(user) cells available, then the Transmit Cdl Processor will automatically generate, process and transmit Idle cells,
in the exact same manner as with user cells. This generation and transmission of Idle cells is also known as cell-
rate decoupling (e.g., Idle cells are generated in order to fill up the bandwidth of the PMD carrier requirements—
34.368 Mops in this case). The Transmit Cdl Processor has provisions to allow the user to generate and transmit
an OAM cell via softwere control.

Note: The OAM cells will be subjected to the same processing as are user and Idie cells (eg., HEC Byte Calculation
and Insertion, Cdl Payload Scrambling).

The Transmit E3 Framer will take the ATM cells that it has received from the Transmit Gl Processor, and insert this
data into the payload portions of the E3 frame. The Transmit E3 Framer will also generate and insert overhead
bytes that support framing, performance monitoring (parity bits), path maintenance data link as well as alarm and
status information originating from the (Near- End) Receiver section of this UN. The purpose of these alaim and
status information bits is to alert the far- end equipment that the (Near End) UN Receiver has detected some prob-
lems in receiving data from it. The Transmit E3 Framer supports the IMTU- T G832 Faming Format.

The following sections discuss the blocks comprising the Transmitter Portion of the E3 UNI in detail.

6.1 TRANSMIT UTCPIA NTHRFACE BLOXK

6.1.1 Brief Description of the Transmit Uopia Interface

The Transmit Uopia Interface Block provides a “Utopia Level 2" compliant interface that allows the ATM Layer or

AIM Adaptation Layer processors to interconnect to the UN device. The AIM Layer processor will write ATM cell

data into the UN via the Transmit Uopia Interface block. The Transmit Wopia Interface block is capable or receiv-

ing ATM cell data at data rates of up to 800 Mops. This interface will support both an 8 and 16 bit wide data bus.
Snce the AIM Layer processor writes AIM cell data into the Transmit Uopia Interface block at clock rates indepen-
dent of the line bit rate (in this case, E3), the received data (from the AIM layer processor) is written into an intemal
AFQ This HFO will be referred to as the Tx HFO throughout this document. The contents of the Tx HFO will be

read- in and further processed by the Transmit Cdl Processor. Deta- flow control between the ATM Layer processor

149



>X I B3 UNI FCR AM XRI7234

Rev. P1.0.0

and the Transmit Uopia Interface block is provided by the TxClav pin. Figure 16 presents a simple ilustration of the
Transmit Uopia interface block and the associated pins.

To Transmit Cell Processor

T™CK  ———p
TXData[15:0] e
XPIty  —— Transmit Utopia

TXSoC Interface
TXEnB*  ———]
TxClav/ TRUlIB*  e———]
TXAAUI[4:0] o

Fgure 16. Smple Bock Dagram of Transmit Uopia Interface

6.1.2 Functional Description of the Transmit Uopia Interface

The purposes of the Transmit Uopia interface block are to:

* Receive AIM cell data from the AN or ATM Layer processor.

 Make these cells available to the Transmit Cdl Processor block.

 Provide some form of flow control of cell data from the AIM Layer processor (via the TxClav output pin).
 (heck the parity of the data received from the AIM Layer processor, with an option to discard errored cells.
» Deect and discard “Runt” cells, and resume normal operation afterwerds.

The Transmit Wopia Interface block consists of the falloning sub- blocks.
 Transmit Uopia Input Interface

 Transmit Uopia Configuration/ Satus Regsters

 Transmit Uopia AFO Manager

 Transmit Uopia Cdl AFO (Tx AFOQ

The Transmit Wopia Interface block consists of an input interface which complies to the “Uopia Level 2 interface
spedcifications”, and the Tx AFQ The width of the Transmit Uopia data bus is user- configurable to 8 or 16 bits. The
incoming data bytes or words (16 bits) are checked for odd- parity. The computed parity bit is then compared with
that presented at the TdPrty input pin, while the comesponding data byte [waord] is present at the TxData[15:0]

input. Interrupts are generated upon error conditions. Cals with parity emror may be dropped if enabled through a register
setting.

The Transmit Wopia Interface block can be configured to process 52, 53, or 54 bytes per cell. If the Transmit Ltopia
Interface block detects a ‘runt” cdl (eg., a cel that is smaller than what the Transmit Utopia Interface block has been
configured to handle), it will generate an interrupt to the local mP, discard this “Runt” cell, and resume nommal operation.

The physical depth of the MHFO s sixteen cells with the operating AFO depth user- configurable to four, eight,
twelve or sixteen cells by register settings. The incoming data (from the ATM Layer processor) is written into the Tx
AFO where it can be read- in and further processed by the Transmit Cdl Processor. A AFO manager maintains the
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Tx AFO and indicates HFO empty, HFO full, cell space available, etc. Fgure 17 presents a functional block diagram
of the Transmit Wtopia Interface Block.

B ——
uP Interface — Control Signals
—> TxUtopia
. Registers
A8:0] » le— Status Signals
D[15:0] e
e
. | |
I
B Tx Utopia —:—»TxFDat[7.0] !
I
p Cell FIFO I e musac !
- [ |
I
ol 1 |
To Tx Cell Processor
Controls from o o
Registers gl =
1T - -T--T--=-- I -
. TXFRdCk ; -1 o
1 I |-
| TROENB  — -
it ‘ Tx Utopia -
From Tx Cell FIFO Manager
Processor -
TxClk >
o ——® TxCel Present (To Tx Cell Processor)
TxSoC - .
- TxClav/ TXFulB (To Pin)
TXEnB -
TxAdd[4:0] > Status Bits to Registers
TxData[15:0] E—- L » TxUtopia Interrupt (To Interrupt block)
TxData[7:0]

Fgure 17. Functional Block Diagram of the Transmit Uopia Bock

The following sections discuss each functional sub- block of the Transmit Uopia Interface Bock in detail. These
sections will discuss the many features associated with the Transmit Uopia Interface block as wel as how the user
can select/ configure these features in order to suit his/ her application needs. Detailed discussions of Sngle- PHY
and Multi- PHY operation will each be presented in their own section even though it involves the use of all of these
functional blocks.

6.1.2.1 Transmit Wopia Bus Input Interface

The Transmit Wopia input interface complies with UTOPIA Levd 2 standard interface (e.g., the Transmit Uopia can
support both Sngle- PHY and Multi- PHY operations.) Additionally, the UN provides the user with the option of varying
the following features associated with the Transmit Uopia Bus Interface.

 Transmit Uopia Deta Bus width of 8 or 16 bits
« The cell size (eg., the number of octets being processed per cell via the Uopia bus)
» The handling of errored cells received from the ATM Layer processor

Adiscussion of the operation of the Transmit Wopia Bus Interface along with each of these options will be pre-
sented below

6.1.2.1.1 The Pins of the Transmit Uopia Bus Interface
The AIM Layer processor will interface to the Transmit Uopia Interface block via the following pins.
» TData[15:0]Fansmit Uopia Data Bus Input pins
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TxAddr[4:0] Fransmit Wopia Address Bus Input pins
TxChkFansmit Uopia Interface block clock input pin

» TXSoGHansmit “Start of CdI” indicator input pin
TPrtyFansmit Uopia-add Parity Input pin

» DEBTansmit Utopia Deta BusWite Enade input pin
TxClav/ TRUIB-BHFO Gl Available

Each of these signals are briefly discussed below:

TData[15:0] Fansmit Uopia Data Bus input pins

The AIM Layer Processor will write its ATM Cdl Deta into the Transmit Uopia Interface block, by placing it, in a

byte- wide (or word- wide) manner on these input pins. The Transmit Uopia Deta Bus can be configured to operate
in the “8- hit wide” or “16- hit wide” modes (See Section 6.1.2.1.2). If the “8- hit wide” mode is selected, then only the
T™Data[7:0] input pins are active and capable of receiving data. If the “16- bit wide” mode is selected, the all 16 input
pins (eg., Tata[15:0]) are active. The Transmit Utopia Deta bus is tri- stated while the active- low TEB* (Transmit
Uopia Data Bus—YVite Enable) input signal is “high”. Therefore, the ATM Layer processor must assert this signal
(e.g., toggling ENB* “low’) in order write the cell data, on the Transmit Wopia Data bus, into the Transmit Uopia
Interface Block. The data on the Transmit Uopia Data Bus is sampled and latched into the Transmit Wopia Inter-
face block, on the rising edge of the Transmit Uopia Interface Block ock signal, ™xCk.

Additionally, the Transmit Wopia Interface block will only process one cell worth of data (eg., 52, 53 or 54 bytes,

as configured via the CdIG52Bytes option-See Section 6.1.2.1.3), falloning the latest assertion of the TXSoC
(Transmit- Sart of Cdl) pin. Aterwards, the Transmit Uopia Data bus will become tri- stated and will cease to
process any more data from the ATM Layer Processor until the next assertion of the TxSoC pin. Once the Transmit
Uopia Interface block reaches this condition, it will ignore the assertions of the TEB* pin, and will keep the Transmit
Uopia Data bus input pins tri- stated until the AM Layer Processor pulses the TXSoC input pin, once again.

If the Transmit Uopia Interface block detects a “runt” cell (e.g., if the amount of data that is read into the TFHFOis
less than that configured via the “CdlCi52Bytes” option), then the Transmit Uopia Interface block will discard this
cell, and resume normal operation.

Note: The 100 pin version of the XR T7234 device allocates only 8 pins for the Transmit Utopia Detas Bus: Teta[7:0].
The Transmit Wopia Deta bus pins: TxData[15:8] are not available.

TxAddr[4:0] Fransmit Uopia Address Bus input pins
These input pins are used only when the UN is operating in the Milti- PHY mode. Therefore, for more information
on the Transmit Uopia Address Bus, please see Section 6.1.2.3.2.

TxClkTransmit Uopia Interface Bock Cock signal input pin

The Transmit Wopia Interface block uses this signal to sample and latch the data on the Transmit Wtopia Deta bus
and the Transmit Uopia Address bus (for Multi- PHY operation) into the Transmit Wopia Interface block. This clock
signal can run at frequencies of 25 MHz, 33 Mz, or 50 M.

TxEnB*Transmit Ltopia Deta BusWite Enable input pin

The Transmit Wopia Deta Bus is tri- stated while this input signal is negated. Therefore, the AIM Layer Processor
must assert this “active- low’ signal (toggle it “low) in order to wite the byte (or ward) on the Transmit Uopia Deta
Bus, into the Transmit Wopia Interface block.

TXPrtyFansmit Uopia-&dd Parity Bit input pin

The AIM Layer Processor is expected to compute the odd- parity value of each byte (or word) of AIM Gall data that
it intends to place on the Transmit Uopia Data bus. The AIM Layer Processor is then expected to apply this parity
value at the TdPrty pin, while the corresponding byte (or word) is present on the Transmit Utopia Data Bus.
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TxSoGHansmit Uopia—Start of CdI” Indicator input pin

The AIM Layer processor is expected to pulse this signal “high”, for one clock period of <Ok, when the first byte
(or word) of a new cell is present on the Transmit Uopia Data Bus. This signal must be kept “low’ at all other times.

Note: Once the ATM Layer Processor has pulsed the TXSoC pin “high”, the Transmit Uopia Interface Block will pro-
ceed to read in and process only one cell of data (e.g., 52, 53, or 54 bytes, as configured via the “CdICf52Bytes”
option-See Section 6.1.2.1.3) via the Transmit Uopia Deta Bus. Aterwards, the Transmit Uopia Interface block

will cease to process any more data from the AIM Layer Processor until the TxSoC pin has been pulsed “high”
once again. This phenomenon is more clearty defined in “Example1” below:

Further, if the ATM Layer Processor pulses the TxSoC pin, before the appropriate number of bytes (as configured
via the “CAICI52Bytes” option-See Section 6.1.2.1.3), have been read in and processed by the Transmit Utopia
Interface block, then a “runt” cell will have been detected. Whenever the Transmit Utopia Interface block detects a
“runt” cell, it will generate a “Change in Cdl Aignment” interrupt and will discard the “runt” cell. This phenomenon is
more dearly defined in “Bxample-2’ below

Bample- 1

For example, if the user configures the Transmit Wopia Interface block to process 53 bytes per cell; then following
the assertion of the TxXSoC pin (which is coincident with the placement of the first byte of the cell on the Transmit
Uopia Data bus), the Transmit Uopia Interface block will read in and process 52 more bytes of data via the Transmit
Uopia data bus; resulting in a total of 53 bytes being processed. Ater the Transmit Uopia Interface block has read

in the 53rd byte, it will no longer read in any more data from the AIM Layer Processor, until the TXSoC pin has been
asserted.

Bample2

If the ATM Layer processor were to prematurely assert the TXSoC pin, (e.g., when the 52nd byte is present on the
Transmit Uopia data bus, then the Transmit Uopia Interface block will interpret the previous 52 bytes of cell data as
a ‘runt” cell. The Transmit Uopia Interface block will then generate a “Change of Cdl Aignment” interrupt and will
proceed to discard this runt cell.

TxClav/ TRUIBIx AFO Gall Available/ THEFO Full*

This output signal is used to provide some data flow control between the AIM Layer processor and the Transmit
Uopia Interface block. Please See Section 6.1.2.2.1 for more information regarding this signal.

6.1.2.1.2 Sdecting the Utopia Data Bus Wdth (Applies to the 160 Pin Version only)

The Uopia data bus width can be selected to be either 8 or 16 hits by writing the appropriate data to the Uopia
Gonfiguration Register, as shown below

Uopia Corfiguration Register (Address = 7(h)

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0
Unused Handshake M PHY GdIa52 TEFCDepth[ 1, O] UVitth16
Mode Bytes
RO R'W RW RW RW RW

If the user chooses a Uopia Data Bus width of 8 bits, then only the Transmit Uopia Data input pins: TData] 7:0] will
be active. (The input pins: TData[15:8] will not be active). If the user chooses a Uopia Data bus width of 16 bits,
then all of the Transmit Uopia Data input pins: TDeata[15:0] will be active. The following table relates the value of
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Bit 0 (LWdth) within the Utopia Gonfiguration Register, to the corresponding width of the Wopia Deta bus.

Table 11. The Rdationship between the contents of Bit Feld 0 (UWkth16) within the Wopia Corfiguration Register and the operating
width of the Utopia Data bus

\alue for UWbith16 Wbth of Utopia Data Bus

0 8 hit wide Data Bus

1 16 bit wide Deta Bus

1. The selection of this bit- field also effects the width of the Receive Uopia Deta bus.

2. Upon poner up or reset, the Uopia Deta Bus width will be 8 bits. Therefore, the user must write a “1” to this bit
in order to set the width of the Transmit Uopia (and the Receive Uopia) Data buses to 16 bits.

3. This option is only available for the 160 pin packaged version of the XR T7234 device. The 100 pin device only
contains Transmit Uopia Data Bus input pins; Teta[ 7:0]. ™Deata] 15:8] are not available in the 100 pin version.

6.1.2.1.3 Sdecting the Cell Size (Number of Ctets per Cell)

The WN alloas the user with to select the number of octets per cell that the Transmit Uopia. Interface block will process,
folloning each assertion of the TXSoC input pin. Specifically, the user has the following cell size options.

* If the Uopia Data Bus width is set to 8 hits then the user can choose:
— 52 bytes (with no HEC byte in the cell), or
— 53 bytes (with either a dummy or actual HEC byte in the cell)
* If the Uopia Data Bus width is set to 16 bits then the user can choose:
— 52 bytes (with no HEC byte in the cell), or
— 54 bytes (with either a dummy or actual HEC byte, and a stuff byte in the cell)

The user makes his/ her selection by writing the appropriate data to bit 3 (GAId52 Bytes) within the Utopia Gonfiguration
Register, as depicted below

Uopia Corfiguration Register (Address = 7Ch)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0
Unused Handshake M PHY Gdlas2 THFCDeERth[ 1, 0] UVitith16
Mode Bytes
RO RW RwW RwW RwW RW

The following table specifies the relationship between the value of this bit and the number of octets/ cell that the
Transmit Uopia Interface block will process.

Table 12. The Rdationship between the contents of Bit 3 (CdIdi52Bytes) within the Utopia Configuration Register, and the number of
octets per cell that will be processed by the Transmit and Receve Utopia Interface blocks

CdIO52 Bytes Number of Bytes/ Cells
0 53 bytes when the Uopia Data Bus width is 8 hits.
54 bytes when the Uopia Deta Bus width is 16 bits.
1 52 bytes, regardless of the configured width of the Uopia Data Bus

Note: This selection applies to both the Transmit Uopia and Receive Uopia interface blocks. Additionally, the shaded
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selection reflects the default condition upon power up or reset.

6.1.2.1.4 Parity Checking and Hending of AIM Gl Data receved fram the AM Layer Processor

The AIM Layer processor is expected to compute the odd parity bit for all bytes or words that it intends to write into
the Transmit Uopia Interface block. The AIM Layer processor is then expected to apply the value of this parity bit to
the TdPrty input pin of the UN, while the comesponding byte (or ward) is present on the Transmit Uopia data bus.
The Transmit Uopia Interface block will independently compute the odd parity of the contents on the Transmit Uopia
Data Bus. Aterwards, the Transmit Uopia Interface block will compare its calculated value for parity with that

placed on the TPrty input pin (by the ATM Layer processor). If these two values are equal, then the byte (or word)
of data will be processed through the Transmit Uopia Interface block. Honewer, if these two parity values are not
equal, then the ‘Detection of Parity Bror (Transmit Uopia Interface)” interrupt will occur, and the cell comprising

this errored byte (or word) will be (optionally) discarded. The user can configure the Transmit Uopia Interface block
to discard or retain this “errored” cell by writing the appropriate data to the Transmit Uopia Interrupt/ Satus Register
(Address = 80h) as depicted below

Tx UT Interrupt/ Satus Register (Address = 80h)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0
THFO Discard TPar IntEn THFO TAOCA TPET THFO TAOCA
Reset Upon PET ErintEn IntEn IntSat Ofrint Sat IntSat
RwW RW RW RwW RwW RR RR RR

If the user sets this bit- field to a “1”, then the Transmit Wopia Input Interface block will discard the errored cell. If the
user sets this bit- field to “0”, then the Transmit Uopia Interface block will not discard the errored cell; and this cell
will be written into the Tx AFQ

6.1.2.2 Transmit Wopia HFO Manager
The Tx AFO Manager has the following responsibilities.

* Monitoring the fill level of the Tx AFQ and providing the appropriate level of How Control of data between the
Transmit Uopia Interface block and the ATM Layer processor.

» Deecting and discarding “Runt” cells and insuring that the Tx HFO can resume normal operation following the
removal of the runt cell.

* Insuring that the Tx HFO can respond properly to an “Overrun” condition, by generating the “Tx HFO Overrun
Gondition” interrupt, discarding the resulting “‘runt” or errored cell, and resuming proper operation afterwerds.

Transmit Wopia HFO Manager Features and Qptions

This section discusses the numerous features that are provided by the Transmit Utopia HFO Manager. Additionally,
this section discusses how the user can customize these features to suit his/ her application needs.

The Transmit Wopia AFO Manager provides the user with the following options.

* Handshaking Mode (Crtet Level vs Cdl Lewdl)

* User selected Qperating Tx HFO Depth

* Resetting the Tx AHFO

* Monitoring the Tx HFO

6.1.2.2.1 Sdecting the Handshaking Mode (Cctet Leve vs Cel Level)

The Transmit Wopia Interface block offers two different data flow control modes for data transmission between the
AIM Layer processor and the UN IC These two modes are: “Qrtet- Level” Handshaking and “Cdl- Levd” Handshaking;
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as spedified by the Wopia Level 2, Viarsion 8 Spedfications, and are discussed below

6.1.2.2.1.1 Qctet- Level Handshaking

The UN will be operating in the “Cdl- Level” Handshaking Mode following power up or reset. Therefore, the user
have to set bit 5 (Handshaking Mode) of the Wopia Gonfiguration Register to “0” in order to configure the UN into
the “Cctet- Level” Handshake mode. The main signal that is responsible for data flow control, between the AIM
Layer processor and the Transmit Wopia Interface block is the TxCav output pin. The AIM Layer processor is
expected to monitor the T™xClav output pin in order to determine if it is OK to write data into the Tx HFQ The TxClav
output pins exhibits a role that is similar to CTS (Qear to Send) in RS- 232 based data transmission systems. As
long as TClav is at a logic “high”, the AIM Layer processor is permitted to write more cell data bytes (or words)
into the Transmit Uopia Interface block (and in tum, the THFO. However, when the Txav pin toggles “low’, this
indicates that the Tx HFO can only accept 4 (or less) more write operations from the AIM Layer processor. Qnce
the TxClav pin retums high, this indicates that the TXHFO can accept more than 4 write operations from the AIM
Layer processor, and that the AIM Layer processor can resume writing data to the Transmit Uopia Interface block.

In other words, if the Uopia Data bus is configured to be 8- hits wide, then the TxClav signal will toggle “low’ when
the T™XHFO can only accept 4 (or less) bytes of AM cell data, from the AIM Layer processor. If the Uopia Data bus
is configured to be 16- hits wide; then the TxClav signal will toggle “low’ when the TXHFO can only accept 8 (or
less) bytes of AM cell data from the AIM Layer processor.

Hgure 18 presents a timing diagram illustrating the behavior of TxClav during writes to the Transmit Uopia Inter-
face block, while operating in the Qctet- Level Handshaking Mode.

TxClk

TxClav | \

TXEnB* | \
TxData[15:0] | weo X w1 X w22 Xvws X w4 X w5 X X X X W26 X V0 X WL X
TXSoC /_\_

Fgure 18. Timing Diagram of TxJav and various other signals during writes to the Transmit Uopia Interface block,
whie operating in the Crtet- Levd Handshaking Mode

Nates regarding Fgure 18:

1. The Transmit Wopia Deta Bus is configured to be 16 bits wide. Hence, the data which the ATM Layer processor
places on the Transmit Uopia Data Bus is expressed in terms of 16- bit words: (e.g., VWOW26.)

2. The Transmit Wtopia Interface Block is configured to handle 54 bytes/ cell. Hence, Fgure 18 illustrates the ATM
Layer processor writing 27 words (W) through W26) for each AIM cell.

In Fgure 18, TxClav is iniially “high” during clock edge # 1. Honever, shortly after the ATM Layer processor writes
in word W20, TxClav toggles “low’, indicating that the TXHFO s starting to fill up. The AIM Layer processor will
detect this ‘negation of ™Cav’ during clock edge #2; while it is writing word V21 into the Transmit Uopia Interface
block. A this paint, the ATM Layer processor is only permitted to execute four more “write” operations with the
Transmit Uopia Interface block. Therefore, the AIM Layer processor will proceed to write in words: V22, VW23,
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W24 and W25 before negating TXEnB*. The ATM Layer processor must keep TENB* negated until it detects that
TxClav has once again retumed “high”. In Fgure 20, TxClav is asserted after clock edge #8. The AIM Layer pro-
cessor detects this transition in TxClav at clock edge #9; and subsequently, asserts TENB*. The AIM Layer resumes
writing in more AIM cell data into the Transmit Wopia Interface block.

6.1.2.2.1.2 Cel- Level Handshaking

The UN will be operating in the “Cdl- Level” Handshaking mode following power up or reset. In the ‘Cdl- Levd”
Handshaking mode, when the TClav is at a logic “1", it means that the Tx HFO has enough remaining empty space
for it to receive at least one more full cell of data from the AIM Layer processor. Honever, when TxClav toggles
from *high” to “low’, it indicates that the very next cell (following the one that is currently being written) cannot be
accepted by the Tx HFQ Gonversely, once TxClav has returned to the logic “1” level, it indicates that at least one
more full cell may be written into the Tx HFO by the AIM Layer processar. As in the “Qrtet- Levd” Handshake mode,
the AIM Layer processor is expected to poll the TxClav output pin towards the end of transmission of the cell currently
being written and to proceed with transmission of the next cell only if TxClav is at a logic “high”.

The LN can operate in either the “Cetet- Leve” or the “Cdl- Level” Handshake mode, when gperating in the Sngle- PHY
mode. Honever, only the “Cdl- Level” Handshake Mode is available when the UNI is operating in the Multi- PHY
mode. For more information on Single PHY and Multi PHY operation, please see Section 6.1.2.3.

The user can configure the UN to operate in one of these two handshake modes by writing the appropriate data to
Bit 5 (Handshake Mode) within the Uopia Configuration Register, as depicted below:

Uopia Corfiguration Register (Address = 7Ch)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0
Unused Handshake M PHY CdIC52 THEFDepth[ 1, O] UWitth16
Mode Bytes
RO RW RwW RwW RW RW

The following table specifies the relationship between this bit and the corresponding Handshaking Mode.

Table 13. The Rdationship between the contents in bit field 5 (Handshake Mode) within the Utopia Configuration Register and the
Resulting Uopia Interface Handshake Mode

\Alue Uopia Interface Handshake Mode
0 The Wopia Interfaces operate in the “Cetet Level” handshake mode.
1 The Wopia Interfaces operate in the “Cdl Level” handshake mode.

1. The Handsheking Mbde selection applies to both the Transmit Uopia Interface and Receive Uopia Interface
blocks.

2. Snce Mlti- PHY mode operation requires the use of “Cdl- Level” Handshaking; this bit- field is ignored if the
N is operating in the Multi- PHY mode.

3. Fnally, the UNI will be operating in the “Cdl- Level” Handshaking Mode upon power up or reset. Therefore, the
user must wite a ‘0" to this bit- field in order to configure the UN into the “Cctet Level Handshaking” mode.

Fgure 19 presents a timing diagram that illustrates the behavior of various Transmit Uopia Interface block signals,
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when the Transmit Uopia Interface block is operating in the “Cdl- Level” Handshaking Mode.
1 2 3 4 24 25 26 27 28 29 30
| | I | | | | I | | |
| | I | [ | | I | | |
TXClk |_ —| |
T f f f | | I | I |
TxClav | | | | I\ | | I | | |
| | I | | [ [ [ [ : ;
TXEnB* | | | | | | | | | | |
| | ! | | 1 1 1 | |

TxData[15:0] vvzeXwo X\M Xvw) (vvzz X\AQS sz4><vw5><wzesl><x Xx X:
TXSoC / \

Fgure 19. Timing Dagram of various Transmit Uopia Interface block signals, when the Transmit Uopia Interface block
is operating in the “Call Level Handshaking” mode

Nates regarding Hgure 19:

1. The Transmit Uopia Data Bus is configured to be 16 bits wide. Hence, the data, which the AIM Layer processor
places on the Transmit Uopia Data Bus, is expressed in terms of 16- bit words: VWO-W\26.

2. The Transmit Wtopia Interface Block is configured to handle 54 bytes/ cell. Hence, Fgure 19 illustrates the AIM
Layer processor writing 27 words (W) through W26) for each AIM cell.

In Fgure 19, the AIM Layer processor starts to wite in a new AIM cell, into the Transmit Uopia Interface block,
during clock edge #2. Honever, shortly after the ATM Layer processor has written in word VW22, TxClav toggles

“low”. In the “Cdl- Level” Handshaking mode, this means that AIM Layer processor is not permitted to write in the
subsequent cell (eg., the cell which is to follow the one that is currently being written into the Transmit Uopia Inter-
face block). Hence, the AIM Layer processor must complete writing in the current cell, and then halt with any fur-
ther write operations to the Transmit Uopia Interface block. Therefore, the AIM Layer processor proceeds to write

in Whrds V23 through W26 and then negates the TENB* signal after clock edge #28. A this point, the AIM Layer
processor must wait until TxClav toggle “high” once again; before writing in the next AIM cell.

6.1.2.2.2 Sdecting the Operating Depth of the Tx HFO

The physical depth of the Tx AHFOis 16 cells. Honewver, for various reasons the user may wish to operate with a
smaller HFO depth. Therefore, the UN allows the user to select an operating depth of 4, 8, 12 or the full 16 cells.
The user can make this selection by writing the appropriate data to Bits 1 and 2 (}dHFCDepth[1, 0]) within the Uopia
Gonfiguration Register, as depicted below:

Uopia Configuration Register: Address = 7Ch
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0
Unused Handshake M PHY CdIC52 THEFDepth[ 1, O] UWitth16
Mode Bytes
RO RW RwW RwW RW RW

The following table presents the values for both Bits 1 and 2 (within the Uopia Gonfiguration Register) and the
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corresponding operating depth of the THFQ

Table 14. The Reationship between TXHAFCDepth[1:0] within the Utopia Configuration Register and the Operating Depth of the TXAFO

Bt 2 Bt 1 Operating Depth of the Transmit HFO
0 0 16 cells
0 1 12 cells
1 0 8 cells
1 1 4 cells

The operating depth of the Transmit HFO will be 16 cells upon power up or reset. Therefore, the user must write
the appropriate data to these two hit- fields in order to change this parameter.

6.1.2.2.3 Resetting the Tx HFO via Software Gommand
The N allows the user to reset the Tx AFQ via software command, without the need to implement a master reset
of the entire UNI device. This can be accomplished by writing the appropriate data to bit 7 (TXHFO Reset) within

the Transmit Wopia Interrupt Enadle/ Satus Register as depicted below

Tx UT Interrupt/ Satus Register (Address = 80h)
Bt 7 Bt 6 Bt 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
THFO Discard TParr IntEn THFO TAOCA TPET THFO TAOCA
Reset Upon PET ErintEn IntEn IntSat Ofrint Sat IntSat
RW R'W R'W RW RW RR RR RR
6.1.2.2.5 Monitoring the Tx AFO Satus
The local mP has the ahility to poll and monitor the status of the Tx HFO via the Transmit Uopia HFO Satus Regster
(Address = 71h). The hit format of this register is presented below
Tx UT HFO Satus Register (Address = 71h)
Bt 7 Bt 6 Bt 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
Unused T}HFO Rull THFO
Bty
RO RO RO RO RO RO RO RO

The following tables define the values for Bits 1 and 0 and their corresponding meaning.

TXHFO Rl
TRAFO Ful (Bit 1) Meaning
0 Tx AFOIs full, the ATM Layer processor risks causing an overrun if it writes to the T}HFO now
1 Tx AFOIs not full.
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TAFO Empty
TXHFO Bmpty (Bit 0) Meaning
0 TX AFOIs not empty
1 TX AFOis empty. The Tx Cdl Processor is currently generating IDLE cells
6.1.2.3 Uopia Modes of Operation (Sngle PHY and Muti- PHY operation)
The UN chip can support both Sngle- PHY and Multi- PHY operation. Each of these operating modes are dis-
cussed below
6.1.2.3.1 Sngle PHY Qperation
The UN chip will be operating in the Milti- PHY mode upon power up or reset. Therefore, the user must write a “1” to
Bt 4 within the Utopia Gonfiguration register (Address = 7Qh) in order to configure the UN into the “Sngle- PHY' Mode.
Uopia Corfiguration Register (Address = 7Ch)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Unused Handshake S PHY M Calas2 TAFCDepth[ 1, O] UWeith16
Mode PHY* Bytes
RO RW RW RW RW RW

Witing a ‘1’ to this bit- field configures the UN to operate in the Sngle- PHY Mode. Witing a ‘O’ configures the UN
to operate in the Multi- PHY Mode.

In Sngle- PHY operation, the ATM layer processor is pumping data into and receiving data from only one UN
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device, as depicted below in Fgure 20.

ATM Switch
E3 UNI
- 7P ReData[15:0] go-| Rx ATM Cell Data
B TXN.EG RxClav p| RxFlow Control Input
To/ From ~— LineCk RxSoC p| Rx Start of Cell Input
E3 LIU RXENB*  Lg Rx Read Output Enable Signal
P RePOS RxPrty | Rx Utopia Data Bus Parity
— | RINEG RXCK g Rx FIFO Clock Signal
— | RxLineClk
TxData[15:0] g T« ATM Cell Data
TxClav - TxFlow Control Input
TxSoC gt Tx Start of Cell Qutput
TXEnB* |t Tx Wite Enable Output
TxPrty et Tx Utopia Data Bus Parity
™Ck et Tx FIFO Clock Signal

(ATM Layer Device)

Fgure 20. Smple llustration of Sngle- PHY Qperation

This section presents a detailed description of the Transmit Uopia Interface block operating in the “Sngle- PHY’
mode. A description of the Receive Uopia Interface block operating in the “Sngle- PHY” mode is presented in Section
7.3.2.2.2.1. Wenever the AIM Layer Processor wishes to write one or a series of AIM cells to the Transmit Uopia
Interface block, it must do the following.

1. Check the level of the TxClav output pin.

If the TxClav pin is “high” then there is avallable space in the Tx AFO for more AIM cell data and the ATM Layer
Processor may begin writing cell data to the Transmit Uopia Interface block. Honever, if the TxClav pin is “low”,
then the Tx HFOis too full to accept anymore data and the ATM Layer Processor must wait until TxClav toggles
“high” before writing any cell data to the Transmit Uopia Interface block.

Note: The actual meaning of TxClav toggling “low’ depends upon whether the UN is operating in the “Cdl Level”
or “Ctet Leve” handshake modes.

2. Apply the first byte (or word) of the new cell to the Transmit Wopia Deta Bus.

The AIM Layer processor must designate this byte (or word) as the beginning of a new cell, by pulsing the TXSoC
pin “high” for one clock period of k.

3. Apply the Qdd- Perity value of this first byte (or word), currently residing on the Transmit Wopia Deta Bus, to the
TPrty input pin.

This should be done concurrently with pulsing the TSoC input pin “high”.
4. /fssert the “Transmit Uopia Data Bus=Wite Enable Signal, T™END*.

This step should also be done concurrently with pulsing the TxSoC input pin “high”.

When writing the subsequent bytes (word) of the cell, the ATM Layer Processor must repeatedy exercise Seps 3
and 4, of the above list.

If the UN is operating in the Crtet- Level handshake mode, then the ATM Layer processor should check the level of
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the TxClav signal, at least once for every four (4) wites of AIM cell data to the Transmit Uopia Interface block.
If the UN is operating in the Cdl- Level Handshake mode, then the ATM Layer Processor should check the level
of the TxClav signal, as it nears completion of witing in a given cell.
The above- mentioned procedure is also depicted in How Chart Form in Fgure 21; and in Timing Dagram form
in Hgures 22 and 23.
WRITNG THE FIRST BYTE/ WORD OF
? A CalL
Perform the following, concurrently Is there
Assert the TxSoC input pin. anymore Cells
l to writ
—>| Check the level of the TxClav pin. Place the first byte (word) on the Transmit ° v;” ¢
Utopia Data Bus. Yes
Place the odd- parity value of this byte (word)
on the TxPrty input pin.
'A Assert the “Transmit Utopia Data Bus Wite
Enable” pin, TXEnb*.
s this WRITING THE REMAINING BYTES/
X WORDS OF A CELL
the first byte
(word) of a new Perform the following, concurrently
celi? Place the next byte (word) on the Transmit
Utopia Data Bus.
Place the odd- parity value of this byte (word)
on the TxPrty input pin.
Assert the “Transmit Utopia Data Bus Wite
Enable” pin, TxEnb*.
Is the
No current Cell Yes
T Complete?
Fgure 21. How (hart depicting the approach that the AIM Layer Processor should take when writing ATM CGall
Drta into the Transmit Uopia Interface block, when the UN is operating in the Single PHY Mode.
1 2 3 24 25 26 27 28 29 30

N\

/

Cver Yves X ver X ves Woes X x X x X

(Sngle- PHY Model Cdll- Level Handshaking).

Fgure 22. Timing Dagram of ATM Layer processor Transmitting Deta to the UNI over the Utopia Data Bus,
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Nates regarding Hgure 22:

1. The Transmit Wtopia Deta Bus is configured to be 16 bits wide. Hence, the data, which the ATM Layer proces-
sor places on the Transmit Uopia Data Bus, is expressed in terms of 16- bit words: W - \A26.
2. The Transmit Wtopia Interface Block is configured to handle 54 bytes/ cell. Hence, Fgure 22 illustrates the AIM
Layer processor writing 27 words (W) through W26) for each AIM cell.
3. The Transmit Wtopia Interface Block is configured to operate in the Cdl- Level Handshaking mode.

| : ' :

TxClav | \ |

TXEnB* | I

TxData[15:0]

TxSoC

Hgure 23. Timing Dagram of AIM Layer processor Transmitting Data to the UNI over the Utopia Deta Bus

Nates regarding Hgure 23:

(Sngle- PHY Model Crtet- Level Handshaking).

1. The Transmit Uopia Data Bus is configured to be 16 bits wide. Hence, the data, which the AIM Layer processor
places on the Transmit Uopia Data Bus, is expressed in terms of 16- bit words: VWO-W\26.
2. The Transmit Wtopia Interface Block is configured to handle 54 bytes/ cell. Hence, Fgure 23 illustrates the AIM
Layer processor writing 27 wards (W) through W26) for each AIM cell.
3. The Transmit Wtopia Interface Block is configured to operate in the Crtet- Level Handshaking Mode.

Fnal Comments on Single- PHY Qperation

The important thing to note about the Sngle- PHY mode is that the TxClav pin is used as a data flow contral pin,
and has a role somewhat similar to RTS (Reguest To Send) in RS- 232 based data transmission. The TxClav pin
will have a slightly different role when the UN is operating in the Multi- PHY mode.
The UN, whie operating in Sngle PHY mode, can be configured for either “Qctet- Level” or “Cdl Level” Handshaking.

In either case, the AIM Layer processor is expected to poll the ™xCav output pin before writing the next byte, word

or cel to the THFQ

6.1.2.3.2 Miti PHY operation

The UN IC will be operating in the “Multi- PHY’ mode upon power up or reset. In the “Multi- PHY’ operating mode,
the AIM Layer processor may be writing data into and reading data from several UN devices in paralld. When the

WN is operating in the Multi- PHY mode, the Transmit Wopia Interface block will support two kinds of operations

with the AIM Layer processor:
* Pdlling for “available” UN devices.

» Sdecting which UN (out of several possible UN devices) to write ATM cell data to.

Each of these operations are discussed in the sections below Hoaever, prior to discussing each of these operations,
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the reader must understand the following.

“Multi- PHY” operation involves the use of one (1) AIM Layer processor and several UN devices, within a system.
The AIM Layer processor is expected to read/ wite AIM cell data from/ to these UN devices. Hence, “Multi- PHY’
operation requires, at a minimum, some means for the AIM Layer processor to uniquely identify a UN device
(within the “Multi- PHY” system) that it wishes to “pall”, write ATM cell data to, or read AIM cell data from. Actually,
“Multi- PHY” operation provides an addressing scheme allons the AIM Layer processor to uniquely identify “kopia
Interface Blocks” (e.g., Transmit and Receive) within all of the UN devices, operating in the “Multi- PHY" system. In
order to uniquely identify a given “Uopia Interface block”, within a “Multi- PHY’ system, each “Uopia Interface Block
is assigned a 5- hit “Utopia address” value. The user assigns this address value to a particular “Transmit Utopia
Interface block” by writing this address value into the “Tx Utopia Address Register” (Address = 82h) within its “host”
N device. The hit- format of the “Tx Utopia Address Regster” is presented below

TX Uopia Address Register (Address = 82h)

Bt 7 Bit 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0

Unused Tx_Uopia_Addr[4:0]

RO RO RO RwW RwW RwW RwW RW

0 0 0 0 0 0 0 0

Likewise, the user assigns a “Uopia address’ value to a particular “Receive Uopia Interface block”, within one of
the UNs (in the “Multi- PHY’ system) by writing this address value into the “R« Utopia. Address Register” (Address = 7Eh)
within the “host” UNI device. The hit- format of the “Rx Utopia Address Register” is presented below:

Rx Uopia Address Register (Address = 7Eh)

Bit 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bit 0

Unused Rx Uopia Addr[4:0]

RO RO RO RW RW RW RW RW

0 0 0 0 0 0 0 0

Note: The role of the Receive Uopia Interface block, in “Multi- PHY’ operation is presented in Section 7.3.2.2.2.2.

6.1.2.3.2.1 AIM Layer Processor “palling” of the UNs, in the Muti- PHY Mode

Wen the UN is operating in the “Multi- PHY’ mode, the Transmit Uopia. Interface block will automatically be configured
to support “polling”. “Pdling” allows an AIM Layer processor (which is interfaced to several UN devices) to deter-
mine which UNIs are capable of receiving and handling additional ATM cell data, at any given time. The manner in
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which the AIM Layer processor “polls” its UNI devices, follows.

TxData[15:0] |- TxData[15:0]
TXAddr[4:0]  |-ugg Ut_Addr[4:0]
TXPIty  |eg— Tx_Parity
TXEnb*  |ag— Tx_Ut WR
TXSoC |- Tx_SoC_out
TxClav 1 TxClav_In
RxData[15:0] ml-| RxData[15:0]
RxAddr[4:0] |-t
RxPrty | Rx_Parity
RXENnb*  |-agt Rx_Ut_Rd*
RxSoC —p»-| Rx_S0C_In
UNI# 1 RxClav —»-{RxClav_In
TxAddr = 00h RxAddr = 01h
ATM Layer Processor
TxData[15:0] |-t
TXAddr[4:0] et
TXPrty |t
TXEND* gt
TXS0C |t
TxClav
RxData[15:0]
RxAddr[4:0]  {eugg
RxPrty
RXEnb* o
RxSoC
UNI # 2 RxClav

TxAddr = 02h RxAddr = 03h

Fgure 24. A lllustration of Muti- PHY Qperation with UN Devices #1 and #2

Hgure 24 depicts a “Multi- PHY’ system consisting of an AIM Layer processor and two (2) UN devices, which are
designated as “UN #1” and “UN #2". In this figure, both of the UNIs are connected to the AIM Layer processor via
a common “Transmit Wopia” Data Bus, a common “Receive Uopia” Data Bus, a common “TxClav’ line, a common
‘RxClav’ line, as well as common TEB*, REB*, TXSoC and R¢SoC lines. The ATM Layer processor will also be
addressing both the Transmit and Receive Uopia Interface blocks via a common “Uopia”’ address bus (U_Addr[4:0])
Therefore, the Transmit and Receive Utopia Interface Blocks, within a given UN might have different addresses; as
depicted in Hgure 24.

The Uopia Address values, that have been assigned to each of the Transmit and Receive Uopia Interface blocks,
within Fgure 24, are listed below in Table 15.

Table 15. Uopia Address \alues of the Utopia Interface blocks illustrated in Fgure 24.

Block Uopia Address \alue
Transmit Uopia Interface block-UN #1 00h
Receive Uopia Interface block-bN #1 01h
Transmit Uopia Interface block-UN #2 02h
Receive Uopia Interface block-tN #2 03h

Recall, that the Transmit Uopia Interface blocks were assigned these addresses by writing these values into the
“Tx Uopia Address Regster” (Address = 82h) within their “host” UN device. The discussion of the Receive Uopia
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Interface blocks, within UNIs #1 and #2 is presented in Section 7.3.2.2.2.2.1.

Pdling Qperation

Gonsider that the ATM Layer processor is currently writing a continuous stream of AIM cell data into UN #1. Wiile
writing this cell data into UN #1, the ATM Layer processor can also “poll” UN #2 for “availability’ (e.g., tries to
determine if the AIM Layer processor can write any more AIM cell data into the “Transmit Uopia Interface block”
within UN #2).

The AIM Layer processor's role in the “polling” operation
The AIM Layer processor accomplishes this “polling” operation by executing the following steps.
1. Assert the TENB* input pin (if it is not asserted already).

The UN device (being “polled”) will know that this is only a “paling” operation, if the TXENB* input pin is asserted,

prior to detecting its Utopia Address on the “Utopia Address” bus.

2. The AIM Layer processor places the address of the Transmit Uopia Interface Block of UN #2 onto the Uopia
Address Bus, U_Addr[4:0],

3. The AIM Layer processor will then check the value of its “TxClav_in” input pin (see FHgure 24).

The UN devices role in the “polling” operation

WN #2 will sample the signal levels placed on its Tx Utopia Address input pins (TxAddr[4:0]) on the rising edge of
its “Transmit Wopia Interface block” clock input signal, T@Ck. Aterwards, UN #2 will compare the value of these
“Transmit Uopia Address Bus input pin” signals with thet of the contents of its “Tx Uopia Address Regster (Address = 82h).

If these values do not match, (e.g., TXAdd[4:0] ¥02h) then UN #2 will keep its “TxClav’ output signal “tri- stated”,
and will continue to sample its “Transmit Ltopia Address bus input” pins; with each rising edge of TCk.

If these two values do match, (eg., TxAddr[4:0] = 02h) then UN #2 will drive its “TxClav’ output pin to the appropriate
level, reflecting its THFO *fill- status”. Since the UN is automatically operating in the “Cdl Level Handshaking”
mode, while it is operating in the “Multi- PHY’ mode; the UN will drive the TxClav output signal “high” if it is capable
of receiving at least one more complete cell of data from the AIM Layer processor. Conversely, the UN will drive
the “TxClav” output signal “low’ if its TXFIFOis too full and is incapable of receiving one more complete cell of data
from the ATM Layer processor.

Wen UN #2 has been selected for “polling”, UN #1 will continue to keeps its “TxCav’ output signal “tri- stated”.
Therefore, when UNI #2 is driving its “TxClav’ output pin to the appropriate level; it will be driving the entire
“XClav” line, within the “Multi- PHY" system. Gonsequently, UN#2 will also be driving the “TxClav in” input pin of

the AIM Layer processor (see Fgure 24).

If UN #2 drives the “TxClav’ line “low’, upon the application of its address on the Uopia Address Bus, then the
AIM Layer processor will ‘leamn” that it cannot write any more cell data to this UN device; and will deem this device
‘Unavailable”. Honever, if UN #2 drives the TxClav line *high” (during “polling”), then the ATM Layer processor will
know that it can write cell data into the Transmit Uopia Interface block, of UN # 2.

Fgure 25 presents a timing diagram, that depicts the behavior of the ATM Layer processor's and the UN's signals
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during palling.

medaria:0] | oon X 1m0 X ozn X aen X oon X oan X 1rn X o020 X oon X 1t X oon X ozn X

TClav ﬁ\ \ oh / /000 N\ oo ——\ g /O —— oon \_

TXEnB*

noaaf1s0] [ver X wo X we X we Xve Xwe Xws Xwe Xw Xw X w mex

TxSoC I\

Fgure 25. Timing Diagram illustrating the Behavior of various signals from the ATM Layer processor and the UN,
during Palling.

Notes regarding FHgure 25:

1. The Transmit Uopia Data Bus is configured to be 16 bits wide. Hence, the data, which the AIM Layer processor
places on the Transmit Uopia Data bus, is expressed in terms of 16- bit words: (e.g., VO - W\26.)

2. The Transmit Wtopia Interface Block is configured to handle 54 bytes/ cell. Hence, Fgure 25 illustrates the AIM
Layer processor writing 27 wards (W) through W26) for each AIM cell.

3. The AIM Layer processor is currently writing ATM cell data to the Transmit Uopia Interface Bock, within UN
#1 (TxAddr[4:0] = 00h) during this “polling process”.

4. The THEFQ within UN#2's Transmit Uopia Interface block (TxAddr[4:0] = 02h) is incapable of receving any
additional AIM cell data from the ATM Layer processor. Hence, the TxClav line will be driven “low’ whenever
this particular Transmit Uopia Interface block is “polled”.

5. The Transmit Wopia Address of 1Fh, is not associated with any UN device, within this “Muti- PHY” system.
Hence, the TCav line is tri- stated whenever this address is “polled”.

Note: Athough Fgure 24 depicts connections between the Receive Utopia Interface block pins and the ATM Layer
processor; the Receive Uopia Interface block operation, in the Milti- PHY mode, will not be discussed in this section.
Please see Section 7.2.2.2.2.2 for a discussion on the Receive Uopia Interface block during Multi- PHY operation.

6.1.2.3.2.2 Witing AIM Gall Data into a Offerent UN

Ater the AIM Layer processor has “polled’ each of the UN devices, within its system, it must now select a UN,

and begin writing AIM cell data to that device. The AIM Layer processor makes its selection and begins the writing

process by:

1. Applying the Uopia Address of the ‘target” UN on the “Uopia Address Bus”.

2. Negate the TEB* signal. This step causes the “addressed” UN to recognize that it has been selected to
receive the next set of AIM cell data from the AIM Layer processor.

3. Assert the TENB* signal.

4. fssert the TXSoC input pin.

5. Begn applying the AIM GAll data in a byte- wide (or word- wide) manner to the Transmit Uopia Data Bus.
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Hgure 26 presents a floa chart that depicts the “UN Device Selection and Wite” process in Multi- PHY operation.

Yy

Poll all UNIs within the “Multi- PHY" System.
Determine which UNIs are “Available”

Select “Availble” UNI

1. Apply Utopia Address of the Transmit Utopia
Interface block of “selected” UNI onto the “Utopia
Address” bus.

2. Negate the TxEnB* signal

1

vw
Begin writing ATM cell data into “Selected” UNI
1. Assert TXEnB*

2. Place first byte/ word of ATM cell onto the “Transmit
Utopia Data Bus & Assert TxSoC

{

| Continue to write ATM Cell data |

Wait for TxClav to toggle ‘high”

No

there any more
ATM cell data to be
written to selected
UNI?

Check the TxClav level after
writing 48 bytes of cell data.

Hgure 26. How Chart of the “UN Device Selection and Wite Procedure” for the Muiti- PHY Cperation.

Hgure 27 presents a timing diagram that illustrates the behavior of various “Transmit Uopia Interface block” signals;
during the “Muti- PHY’ UNI Device Sdlection and Wite operation.

Tadaf4:0] | oon X 1kn X oan X aen X oon X oon X 1en X oon X oan X 1Fn X ozn X oon X

00h
TClav 02h 00h 02h 00 02h 02h

TxEnB* Cell Transmitted to 02h / \ Cell Transmitted to 00h
TxData[15:0] WsXvmestmze)—(wo XWl sz XV\B XW4 XV\5 XV\BX
TxSoC /—/_\

Fgure 27. Timing Diagram of the Transmit Uopia Data and Address Bus signals, during the “Muiti- PHY" UN Device
Sdection and Wite Operations.

Nates regarding Fgure 27:

1. The Transmit Wopia Deta bus is configured to be 16 bits wide. Hence, the data, which the ATM Layer proces-
sor places on the Transmit Uopia Data bus, is expressed in terms of 16- bit words (e.g., W\26).

2. The Transmit Wtopia Interface Block is configured to handle 54 bytes/ cell. Hence, Fgure 27 illustrates the ATM
Layer processor writing 27 words (e.g., W) through W26) for each AIM cell.

In FHgure 27, the AIM Layer processor is initially writing AIM cell data to the Transmit Wtopia Interface block within
UN #2 (TxAddr[4:0] = 02h). Honever, the ATM Layer processor is also polling the Transmit Uopia Interface block
within UN #1 (TxAddr[4:0] = 00h) and some ‘hon- existent” device at TxAddr[4:0] = 1Fh. The AIM Layer processor
completes its writing of the cell to UN #1 at clock edge #4. Aterwards, the AIM Layer processor will cease to write
any more cell data to UN #1, and will begin to write this data into UN #2 (TxAddr[4:0] = 02h). The ATM Layer pro-
cessor will indicate its intentions to select a new UN device for writing by negating the TENB* signal, at clock edge
#5 (see the shaded portion of FHgure 27). A this time, UN #1 will notice two things:
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1. The Wopia Address for the Transmit Uopia Interface block, within UN #1 is on the Transmit Wtopia Address
bus (TxAddr[4:0] = 0Ch).
2. The TEB* signal has been negated.

UN #1 will interpret this signaling as an indication that the AIM Layer processor is going to be performing write
operations to it. Aterwards, the AIM Layer processor will begin to write ATM cell data into Transmit Uopia Interface
block, within UN #1.

6.1.2.4 Transmit Uopia Interrupt Servicing

The Transmit Wopia Interface block will generate interrupts upon the following condiitions:
» Ddection of parity errors

 Change of cdl alignment (e.g., the detection of “runt” cells)

* TXAFO Oserrun

If one of these conditions occur and if that particular condition is enabled for interrupt generation, then when the
local mP/ mC reads the UN Interrupt status register, as shown below; it should read “Oxooxdx” (where the b suffix
denotes a binary expression, and the “X’ denotes a “don’t care” value).

WN Interrupt Status Register (Address = 05h)
Bit 7 Bt 6 Bt 5 Bit 4 Bt 3 Bit 2 Bt 1 Bit 0
Unused Qe Sec ™ E3 Rx E3 ™ CP Rx CP Tx Utopia Rx Utopia
Interrupt Interrupt Interrupt Interrupt Interrupt Interrupt Interrupt
Satus Satus Satus Satus Satus Satus Satus
RO RR RO RO RO RO RO RO
0 X X X X X 1 X
A this point, the local mQ mP has determined that the Transmit Wopia Interface block is the source of the interrupt,
and that the Interrupt Service Routine should branch accordingly.
The next step in the interrupt service routine should be to determine which of the three Transmit Uopia Interface
Block interrupt conditions has occurred and is causing the interrupt request. In order to accomplish this, the local
mP mC should now read the Tx UT Interrupt Enable/ Satus Register, which is located at address 80h within the UNI
device. The bit fomat of this register is presented below
T UT Interrupt Enable / Status Register (Address-86h)
Bit 7 Bit 6 Bt 5 Bit 4 Bt 3 Bit 2 Bit 1 Bit 0
X AFO Discard T UT Parity TxX HFO TGOA T UT Parity X AFO TGOA
Resst Upon Pearity Eror Ofrrun Interrupt Eror Inter- QOerrun Interrupt
Eror Interrupt Interrupt Enable rupt Satus Interrupt Satus
Eneble Enable Satus
RW RW RW RW RW RR RR RR

The “Tx UT Interrupt Enable/ Satus” Register has eight bit- fields. Honever, only six of these bit fields are relevant to
interrupt processing. Bits 02 are the interrupt status bits and bits 3-5 are the interrupt enable bits; for the Transmit
Uopia Interface block. Each of these “interrupt processing relevant” bit fields are defined below

Bit OFA0CA Interrupt SatusFansmit Wopia Change of Cdl Aignment Condiition
If the ATM Layer Processor asserts the TXSoC input pin prior to writing the contents of a complete cell (as config-
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ured via the CAIC52Bytes option) on the Transmit Wopia Data Bus, then the Transmit Uopia Interface block will
interpret this newly received cell data as a “runt” cell. When the Transmit Uopia Interface block detects a “runt” cell,
it will generate the “Transmit Uopia Change of Cdl Aignment Gondition” interrupt, and the “runt” cell will be dis-
carded. The Transmit Uopia Interface Block will indicate that it is generating this kind of interrupt by asserting Bit O
(TAOCA Interrupt Status) within the Transmit Uopia Interrupt Bnable/ Status Register, as depicted below
Tx UT Interrupt Enable / Status Register (Address = 80h)
Bit 7 Bit 6 Bt 5 Bit 4 Bt 3 Bit 2 Bit 1 Bit 0
THFO Discard Tx UT Parity Tx AFO TAOCA TX UT Pa- X AFO TAOCA
Reset Upon Par t Eror Inter- QOrrun Interrupt ity Error Qerrun Interrupt
rupt Enable Interrupt Enable Interrupt Interrupt Satus
Enable Satus Satus
RW RW RW RW RW RR RR RR
X X X X 1 X X 1
Bit 1- HFO Oserrun Interrupt Satus
If the Tx AFOIs filled to capacity, and if the AIM Layer processor attempts to write any addtional data to the Tx AFQ
some of the data within the Tx AFO will be overwritten, and in tum lost. If the Transmit Wopia Interface block detects
this condition, and if this interrupt condition has been enabled, then the UN will assert the INT* pin to the local mPf mC
Additionally, the UN will set bit- field 1, (TFHFO Oerrun Interrupt Satus) within the Tx Wopia Interrupt Enable/ Satus
Register to “1”, as depicted below
T UT Interrupt Enable / Status Register (Address = 80h)
Bit 7 Bt 6 Bt 5 Bit 4 Bt 3 Bit 2 Bt 1 Bit 0
THFO Discard Tx UT Pa- TxX HFO TGOCA xUT X HFO TGOA
Reset Upon Pearity ity Error Oserrun Interrupt Parity Error Orrun Interrupt
Error Interrupt Interrupt Enable Interrupt Interrupt Satus
Enable Enable Satus Satus
RW RW RW RW RW RR RR RR
X X X 1 X X 1 X

Bit 1 of the Tx UT Interrupt Enable/ Satus register will be reset or cleared upon the local mP mC reading this regis-
ter. This action will also negate bit 3 within the UNI Interrupt Status Register and the INTB* output pin, unless other
outstanding interrupt conditions are awaiting service.

Bt 2FPET Interrupt Satus-Betection of Parity Error via the Transmit Wopia Interface block

The AIM Layer processor is expected to compute and present the odd- parity value of each byte or word of AIM
Cdl data that it intends place on the Transmit Wtopia Deta bus. As the AIM Layer processor is writing ATM cell data
into the Transmit Uopia Interface block, it will place the value of this parity bit at the TxPrty input pin of the UN
device while the corresponding byte (or word) is present on the Transmit Uopia data bus. The Transmit Uopia
Interface block will read the contents of the Transmit Wopia Data Bus, and will independently compute the odd- par-
ity value of that byte or word. Aterwerds, the Transmit Ltopia Interface block will then compare its computed parity
value with that presented at the TxPrty input (by the ATM Layer processor). If these two perity values are different
then a “Transmit Uopia Parity error” has been detected. If this interrupt condition has been enabled, then the UNI
will generate the “Detection of Parity Brror” interrupt. Additionally, the UN will set bit- field 2 (Tx UT Parity Error
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Interrupt Satus), within the Transmit Wopia Interrupt Enable/ Satus Register to “1”, as depicted below:
Tx UT Interrupt Enable / Status Register (Address = 80h)
Bit 7 Bit 6 Bt 5 Bit 4 Bt 3 Bit 2 Bt 1 Bit 0
X AFO Discard TX UT Parity X AFO TOOCA TX UT Parity ™ AFO TAOCA
Reset Upon Parity Eror Inter- QOrrun Interrupt Eror Inter- Qerrun Interrupt
Eror rupt Enable Interrupt Enable rupt Satus Interrupt Satus
Enable Satus
RW RwW RW RwW RW RR RR RR
X X 1 X X 1 X X

(nce the local mP/ mC has read the contents of the Tx UT Interrupt Enable/ Satus register, then bit 3 of the UN
Interrupt Satus Register, bit 2 of the Tx UT Interrupt Enable/ Satus register, and the INTB* output pin will all be

negated, unless outstanding interrupts conditions are awaiting servicing.

Bit 3FA0CA Interrupt EnableTransmit Wtopia Change of Cdl Aignment Interrupt Enable

This “read/ write” bit- field allows the user to enable or disable the “Change of Cdl Aignment” interrupt. The local
microprocessor can enable this interrupt by writing a “1” to this bit- field. Upon power up or reset conditions, this bit-

field will contain a “0". Therefore the default condition is for this interrupt to be disabled.

Tx UT Interrupt Enable / Status Register (Address = 80h)
Bt 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
X AFO Discard T UT Parity TxX HFO TGOA T UT Parity X HAFO TGOA
Reset Upon Parity Bror Inter- QOrrun Interrupt Eror Inter- Qerrun Interrupt
Eror rupt Enable Interrupt Enable rupt Satus Interrupt Satus
Enable Satus
RW RW RW RW RW RR RR RR
Bit 4 AFO Brint Enablex HFO Oserrun Gondition Interrupt Enable
This “Read/ Wite” bit- field allows the user to enable or disable the “Tx AFO Overrun” interrupt. The local micropro-
cessor can enable this interrupt by writing a “1” to this bit. Upon power up or reset conditions, this bit will contain a
‘0. Therefore the default condition is for this interrupt to be disabled. The local microprocessor must wite a “1” to
this bit in order to enable this interrupt.
T UT Interrupt Enable / Status Register (Address = 80h)
Bt 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
X AFO Discard T UT Parity TxX HFO TGOA T UT Parity X HAFO TGOA
Resst Upon Pearity Eror Inter- Ofrrun Interrupt Eror Inter- QOerrun Interrupt
Eror rupt Enable Interrupt Enable rupt Satus Interrupt Satus
Enable Satus
RW RW RW RW RW RR RR RR

Bit 5 Interrupt Enable-Betection of Parity Brror in Transmit Uopia block Interrupt Enable

This “Read Wite” bit- field allows the user to enable or disable the “Detected Parity error” interrupt. The user can enable
this interrupt by witing a “1” to this bit. Upon power up or reset conditions, this bit will contain a “0". Therefore the
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default condition is for this interrupt to be disabled. The user must write a “1” to this bit in order to enable this interrupt.
Tx UT Interrupt Enable / Status Register (Address = 80h)
Bit 7 Bit 6 Bt 5 Bit 4 Bt 3 Bit 2 Bt 1 Bit 0
X AFO Discard TX UT Parity X AFO TOOCA TX UT Parity ™ AFO TAOCA
Reset Upon Parity Eror Inter- QOrrun Interrupt Eror Inter- Qerrun Interrupt
Eror rupt Enable Interrupt Enable rupt Satus Interrupt Satus
Enable Satus
RW RW RW RW RW RR RR RR

6.2 TRANSMT CHL PROCESSCR

6.2.1 Brief Description of the Transmit Cdl Processor

The Transmit Cdl Processor reads in cells from the Transmit Wopia AFO (Tx AFQ within the Transmit Utopia
Interface block. Immediately after reading in the cell from the TXHFQ the Transmit Cdl Processor will verify the
‘Data Path Integrity Check’ pattern (located in octet # 5, within this cell). Aterwards, the Transmit Cdl Processor
optionally computes and inserts the HEC byte into each cell, and optionally scrambles the cell payload bytes. When
the T™XHFO does not contain a full cell, the Transmit Cdl Processor generates a programmable idle (or unassigned)
cell and inserts it in the transmit stream. The Transmit Cdl Processor provides the user with the ability to write an
“outbound” QMM cell into the “Transmit QM GAlI” buffer, and to transmit this QM cell, upon demand. Additionally,
the Transmit Cdl Processor is also equipped with a serial input port which allows the user to extemally insert the
value of the GRC (Generic How Cortral) field for each outbound valid cell. Hgure 28 presents a simple illustration
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of the Transmit Cdl Processor block and the associated external pins.

To Transmit E3
Framer

TxCellTxed  g—
TXGFCCk

< Transmit Cel
TXGFCMSB  ~— Processor

T™GFC  ———p»

From Transmit Utopia
Interface Block

Fgure 28. Smple llustration of the Transmit Cell Processor Bock and the Associated External Pins
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Fgure 29 presents a functional block diagram of the Transmit Gdl Processor.
r-- - - - -7~ | < TCelRdCK From Framer
| TUSOC  ——
\ P TxCelTxed
| From TxUtopia TCelPresent  +——pm
‘ TFDat > T—® TCellCount
| celof52 7‘_» —— Ticcount
f - - 0 - 0 = T;GF_C T Controller L’ HEC ,M»
| >
To/ From Pins +———p| Calculator
\ TXGFCCK | ~—— GFO[3.0]
| :
C TIGFCMSB -——— HECDAt[7:0]
TDPIntegFail — 1 HeaderLoc
OAMSent —> 1
—
-t
-t
. SendOAM DAMCycle
—P | TDPChkPat < ICDat[7:0]
e e ICHECCalcEn Scrambler
Configuration ] HECInsEn >
DataBusL[7:0] and Status HECErrMask
DataBusH[7:0] Registers Cosetin idle Cell | |
ReadB GFCInsEN P Cenerator
WiteB TCelData[7:0]
CsB ScramblerEn
| ™XCPint - T0 Interrupt
Block > — [ oamDataH[7:0]
OAM
Processor OAVDataL{7:0]

6.2.2 Functional Description of Transmit Cell Processor

The Transmit Cdl Processor consists of the following functional blocks.
Qonfiguration and Satus Regster

Gontroller

HEC Calculator
OAM Processor
Cdl Scrambler

DLE Cdl Generator

“Transmit GFC Nbble- field” serial input port

Fgure 29. Functional Block Dagram of the Transmit Cell Processor

Most of these functional blocks will be discussed in some detail below The Transmit Gdl Processor will read in

AM Gl Data from the Tx AFQ The first four bytes of each cell is loaded into the “HEC Byte calculator”. The fifth
byte of each user cell will be read- in and compared against a pre- defined ‘Deta Path Integrity Check” pattern. While
this “check’ is being performed; the “HEC Byte Cdculator” will take these first four bytes of the cell, and compute a
HEC byte value. This HEC byte value will be written (or inserted) into the 5th octet position of the cell. Gonse-
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quently, the ‘Data Path Integrity Check’ pattern will now be overwritten. Bytes 6 through 53 (the cell payload) of
each cdl, are sent onto the “Cdl Scrambler” and are summarily “scrambled”. Aterwards, the cell is reassem-
bled (with the first four header bytes, the newly computed HEC byte and the scrambled payload bytes), and is
routed to the Transmit E3 Framer.

Wen a complete cell is not available in the THHFQ a cell is created by “Ide Cdl Generator”. The user has the
option of specifying the contents of the header and payload of these Idle Cdls via the mP-agecessible regis-

ters. The payload of the Idle Cdl will be programmed with a repeating pattem of a byte contained within an on-
chip register. From this point on, the Idle Cdl is processed in the same manner as is an assigned (e.g., user or
WM cdl. Avalid HEC byte is computed over the four bytes of the programmed idle cell header and is inserted
into the fifth octet position. The user has the option to disable the HEC Byte Calculation and Insertion features
for Ide cells, and the contents of the fifth- header byte programmed register may be transmitted directly.

The Transmit Cdl Processor allons the user to transmit pre- programmed QMM cells upon demand. The con-

tent of this OMM cell is stored in an on- chip RAM location, which will be referred to as the “Transmit QM Gall
Buffer”. When the local mP decides to transmit the QM cell to the “Far End’ Terminal, it writes a “1” to a certain
register bit. The Transmit Cdl Processor will then proceed to read in the contents of the “Transmit QM GalI”
buffer, and form a cell from this data. This QAM cell will be subsequently processed like any user or Idle cell
(eg., processed through the HEC Byte Cdculator and Cdl Scrambler) and then routed to the Transmit E3
Famer for transmission onto the E3 line.

As mentioned earlier, the Transmit Gl Processor will perform a “Data Path Integrity Chedk” on all user cells
that it reads from the TXHFQ More spedifically, the Transmit Gdl Processor will look for a specific data pattern
that should be residing within octet #5 of these cells. The purpose of this test is to verify the integrity of the
communication link throughout the “ATM Layer processor” system. This “Data Path Integrity Pattern” wes wit-
ten into the cell by the Receive Gdl Processor of another UN, prior to its entry into the “AIM Layer processor”
system. If the Transmit Gdl Processor detects a discrepancy between the contents of octet #5 and the
expected pattemn, then the Transmit Cdl Processor will generate a “Data Path Integrity Check” error interrupt.
Ater the Transmit Cdl Processor has completed its checking of the “Deta Path Integrity Check’ pattern; within
a given cell, it will (typically) ovenwrite this pattern with the HEC byte.

The Transmit Cdl Processor will inform external circuitry when a cell has been transmitted from the Transmit
Cdl Processor to the Transmit E3 Framer, by pulsing the “TxCellTxed” output pin. Therefore, the “TxCellTxed”
signal will be pulsing at a nominal rate of 80 kiz.

6.2.2.1 HEC Byte Galculation and Insertion

The "HEC Byte Cdculator” takes the first four bytes of each cell and computes a GRG 8 value via the generat-

ing ponnomiaIx8+ X+ X + 1. The user has the option to have the coset polynomialx6+ x* + %2 + 1 modulo- 2
added to the GRG 8 byte and, instead insert this newy computed value into byte 5 of the cell before transmis-
sion. The user also has the following additional options regarding the “HEC Byte Cdculator”.

» HEC Byte Cdculation and Insertion Enable/ Oisable for user and QM cells.
» HEC Byte Cdlculation and Insertion Enable/ Disable for Idle Cdls.
* Inserting errors into the HEC byte, for chip/ equipment testing purposes.

The implementation and result of selecting each of these options are presented below

6.2.2.1.1 Configuring the HEC Byte Calculator for User and QAM Celis

The user can enable or disable the “HEC Byte Cdculation and Insertion” feature for user and QMM cells by
writing the appropriate value to Bit 5 (HEC Insert Enable) within the “Tx CP Caortrol/ Interrupt” Register, as
depicted below

Tx QP Control/ Interrupt Register (Address = 72h)

Bit 7 Bit 6 Bt 5 Bit 4 Bt 3 Bit 2 Bt 1 Bit 0
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Tx CP Control/ Interrupt Register (Address = 72h)
Scrambler Qoset HEC Insert TORChk GFC Insert ToFET Idle Cdl ToPET
Enable Enable Enable Pettern Enable Interrupt HEC GAEn Interrupt
Enable Satus
RW RW RW RwW RW RW RW RR
1 1 X 1 0 0 1 0
If the user opts to disable this feature, then the HEC byte will not be computed and the contents within the fifth octet
position of each cell (eg., typically the “Data Path Integrity Check’ pattern) will be transmitted to the Transmit E3
Famer block as is. The falloning table relates the content of this bit- field to the “HEC Byte Caculator's” handling of
valid (eg., user or O3 cells.
Table 16. The Rdationship between the contents of Bit- field 5 (HEC Ins BEnable) within the Tx CP Gontrol/ Interrupt Register, and the
HEC Byte Galculator's handling of valid cells
HEC Insert BEnable Result
0 HEC Byte Cdculation is disabled and the 5th byte is transmitted to the Transmit E3 Framer as is.
1 The HEC Byte is calculated and is inserted into the 5th octet position of each valid cell.
Upon power up or reset, the “HEC Byte Cdculator and Insertion” feature is enabled. The user must wite a ‘0" to
this bit in order to disable this operation.
6.2.2.1.2 Configuring the “HEC Byte Calculator and Insertion” Feature for Idle Cdls
The user can separately enable or disable the “HEC Byte Cdculation and Insertion” feature for the outbound Idle
Cdls. The user can exercise this option by writing the appropriate value to bit 1 (Idle Gdl HEC GalEn) within the “Tx
CP Control/ Interrupt” Register, as depicted below:
TX CP Contral/ Interrupt Register (Address = 72h)
Bt 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
Scrambler Qoset HEC Insert TORChk GFC Insert ToFET Idle Cdl ToPET
Enable Enable Enable Patten Enable Interrupt HEC GAEn Interrupt
Enable Satus
RW RW RW RW RW RW RW RR
1 1 1 1 0 0 X 0

This “Read Wite" bit- field allows the user to enable or disable the “Calculation and Insertion” of the HEC byte into
the Ide CdI as illustrated below If the user chooses to disable this feature, then the 5th octet of the Idie Cdls will be
transmitted to the Transmit B3 Framer block as programmed in the “Tx CP Ide Cel Pattem HeaderByte 5’ register
(Address = 7An). Table 17 relates the content of this bit- field to the “HEC Byte Cdculator’s’ handling of Idle Cdls.

Table 17. The Reationship between the content within Bit 1 (IC HEC Cdc En) within the “Tx CP Control/ Interrupt” Register and the
resulting handling of Ide Cells, by the “HEC Byte Calculator”

ldle Cdl HEC CdEn Resuit

0 The ertire programmed Idle Cdl header is transmitted without Modification
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Table 17. The Rdationship between the content within Bit 1 (IC HEC Cac En) within the “Tx GP Contral/ Interrupt” Register and the
resulting handling of Ide Cells, by the “HEC Byte Calculator”

ldle Cdl HEC CdEn Resuit

1 The HEC byte is calculated, via the first four bytes of the header, and is inserted into the fifth
octet position within each Idle Cdl.

Upon power up or reset, the Transmit Cal Processor will be configured such that the HEC bytes will be calculated
and inserted each Ide Cdl. The user must write a ‘0" to this bit- field in order to disable this feature.

6.2.2.1.3 Modulo-2- Addition of Cosat Polynomial to the HEC Byte Vaue

Wen enabled, the HEC Byte Cdculator takes the first four bytes of each cell and computes a CRG 8 value via the
generating polynomial x8 + x2 + x + 1. The BISDN Physical Layer specifications (ITU Recommendations 1.432)
specifies that this GRG 8 (or HEO) value can optionally be modulo- 2 added to the polynomial x6 + x4 + X2 + 1; and
inserting the result of this calculation into the fifth byte of each cell. The purpose of this option is to provide protection
against hit slips. This protection is not required in transmission systems that ensure adequate one’s density. Honever,

this operation does provide protection against all zeros cells that could be passed to the AIM Layer during a loss of
signal condition on the transmission medium. The AIM Farum UN specifications also requires this operation.

The user can enable or disable this modulo- 2 addition, by writing the appropriate value to bit 6 (Coset Enable)
within the “Tx CP Cortrol/ Interrupt” Register, as depicted below

TX CP Contral/ Interrupt Register (Address = 72h)
Bit 7 Bit 6 Bt 5 Bit 4 Bt 3 Bit 2 Bt 1 Bit 0
Scrambler Qoset HEC Insert TDRChk GC Insert ToPET Ide Cdl ToPET
Enable Enable Enable Pettern Enable Interrupt HEC GAEn Interrupt
Enable Satus
RW RW RW RW RW RW RW RR
1 X 1 1 0 0 1 0

A*1" in this bit- field will enable this modulo addition. Corversely, a “0” in this bit- field will disable this operation.
Upon power up or reset, the Transmit Cdl Processor will be configured to modulo- 2 add the Goset polynomial to

the HEC byte prior to insertion into the cell. The user must write a ‘0" into this bit- field in order to disable this opera-
tion.

6.2.2.1.4 Inserting BErors into the HEC Byte via Software Control

The XR T7234 E3 UNI allows the user to insert errors into the HEC bytes of “outbound” cells in order to support
equipment testing. One such test that the user may wish to run is to verify is that the HEC byte vexification (e.g., error
detection and/ or correction) features of some “Far- End’ terminal equipment is functioning properly. The user would
conduct this test by transmitting cells with erroneous HEC byte values to the “unit under test” (UJT). The user can
exercise this option by writing the appropriate data into the Tx OP Eror Mask register, which is located at address
62h within the UN.

TX CP HEC Byte Hror Mesk Register; (Address = 74h)

Bit 7 Bit 6 Bt 5 Bit 4 Bt 3 Bit 2 Bt 1 Bit 0

HEC Eror Mask Byte

RwW RW RwW RwW RW RwW RW RW
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The Transmit Cdl Processor automatically XCRs the HEC Byte (or each “outbound” cell) with the contents of this
register. The results of this operation is written back into the fifth octet position of each of these cells. Therefore, if
the user does not wish to inject errors into the HEC byte, he/ she should insure that the contents of this register is
00h, the default value.
6.2.2.2 The Cell Scrambler
The Cdl Scrambler takes bytes 6 through 53 of each cell (the payload) and scrambles the contents of these bytes.
The purpose of scrambling the cell payload bytes is to reduce the possibility of the contents of the cell payload
mimicking pattems that are used for framing and cell delineation purposes. The scrambler generating polynomial is
x* + 1. The user can enable or disable the Gl Scrambler by setting or clearing bit 7 (Scrambler Enable) within the
“Tx CP Cortral/ Interrupt” Register, as depicted below
Tx CP Control/ Interrupt Register (Address = 72h)
Bt 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
Scrambler Qoset HEC TORChk GRC Insert ToPET Ide CdI ToFET
Enable Enable Insert Patten Enable Interrupt HEC Interrupt
Enable Enable GlEn Status
RW RW RW RW RW RW RW RR
X 1 1 1 0 0 1 0
A*1" in this bit- field enables the Cdl Scrambler. Conversely, a “0” in this bit- field disables the Cdl- Scrambler.
Upon power up or reset, the Cdl Scrambler function will be enabled. Therefore, the user must write a ‘0" to this bit
in order to disable cell scrambling.
6.2.2.3 G-C Nbble- Feld Serial Input Port (Oly Awilable in the 160 pin package version)
The first four bits in the first header byte of each cell are allocated for carrying “Generic How Control” (GO infor-
mation. The user can externally insert his/ her own values for the GRC nibble- field into each outbound valid (user or
WM cell, via a serial input port. The user will activete this serial input port (the “Transmit GFG Nbble- field” serial
input port) by writing a “1” to bit 3 (G Insert Enable) within the “Tx CP Cartrol/ Interrupt” Register, as depicted below
Tx CP Contral/ Interrupt Register (Address = 72h)
Bt 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
Scrambler Qoset HC TORChk G TOFET Idle Cdl ToPET
Enable Enable Insert Pettern Insert Interrupt HEC Interrupt
Enable Enable Enable GlEn Satus
RwW RwW RW RW RW RW RW RR
1 1 1 1 X 0 1 0

(Once the user has activated the “Transmit GFC Nibble- field” serial input port, it will accept the 4 bit G-C value via
the TXGFC input pin during each valid cell processing period. The TxGRC serial input port will be expecting the bits
of the G-C nibble- field in descending order (MSB first). The G-C hits are clocked into the serial input port via the
rising edge of the dock output signal, TxGFOdk. Snce these four bits must be provided for each cell; TxGROdk

will provide four clock edges during each cell processing period. The “Transmit GFC Nbble- field” Serial input port
will also provide a “framing pulse” in the form of the T™*GFOMSB output pin pulsing “high”. This output pin will pulse
“high” when the Transmit Gdl Processor is ready to receive the MSB (most significant bit) of the GFC nibble. Fgure 30

178



XRT7234 E3 N FOR ATM >X I

Rev. P1.0.0

presents a timing diagram illustrating the role of each of these signals during GFC nibble insertion.

l— (13—

TXGFCClk

- t14

TXGFCMSB - 15—

—> t17 |-
116 |---t—

TGFC BIT 3 >< BIT 2 >< BIT 1 >< BIT 0 \

Fgure 30. Behavior of TXGRG, T«GROk, and TXGFOVB during GRC Nibble insertion into the “Qutbound” \alid Cell

1. The “Transmit GRC Nbble- field” serial input port will only insert the GRC value into valid (e.g., user or QAW
cells. It will not insert the GRC value into Idie Cdls.

2. The “Transmit GFC Nbble- field” serial input port is only available in the 160 pin package version of the XR 17234
E3 UNI.

6.2.2.4 OMM Cell Processing

The UN chip provides on- chip RAM space for the storage of the complete contents (header and payload) of an
OM cell. This RAM space is known as the “Transmit O GAlI” buffer (consisting of 54 bytes) and is located at
136h through 16Bh within the UN address space. Therefore, in order to “load” the O cell into the “Transmit OAVI
CdI” buffer. The local mP must write this data into this address location within the UN IC via the Mcroprocessor
Interface. Aterwerds, whenever the user wishes to transmit the QAM cell, the local mP must to write a “1” to bit 7
(SendO™) within the Tx P OAM Regster as depicted below

TX CP OAM Register (Address = 73h)

Bt 7 Bt 6 Bit 5 Bt 4 Bit 3 Bt 2 Bit 1 Bt 0
SendOM Unused
Semaphore RO RO RO RO RO RO RO

If the local mP writes a “1” bit 7 (or “Ixoocoxd”) to the Tx GP OAM Regster; then the Transmit Gdl Processor will
read- in the contents of the “Transmit OAM GHII” buffer, and form it into a cell. This OAV cell will then be routed to
the HEC Byte Cdculator and Cdl Scrambler within the Transmit Gal Processor block, prior to transmittal to the
Transmit E3 Framer. Bit 7 of the Tx GP OAM Regster will be reset (to “0") upon completion of the transmission of
the QMM cell. The user may also poll this bit in order to determine whether or not the QMM cell has been sent.

The user can monitor the number of valid cells (e.g., user and O™ cells) that have been generated and transmitted
to the Transmit E3 Framer. The Transmit Cdl Processor increments the contents of the “AMON Transmitted \dlid Cell
Gount (MB and LSB)” Registers (Address = 54h, and 55h) for each valid cell that it generates. These two registers
are “Reset- upor+ Read’ registers that when concatenated present a 16- bit representation of the total number of
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‘valid cells” generated and transmitted by the Transmit Gdl Processor, since the last read of these registers. The
bit- format of these two registers follows.
AVION Transmitted \&lid Cdll Count - VB (Address = 54h)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Tx Valid Cell Gount-Hgh Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0
AVICN Transmitted \alid Gell Count £B (Address = 55h)
Bit 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bit O
Tx \Alid Gdl Gount-tew Bpte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0
6.2.2.5 Ide Cdl Processing
Wenever the TXHHFO (within the Transmit Uopia Interface block) does not contain a complete cell, the Transmit
Cdl Processor will automeatically generate and process Idle Cdls. The user can customize the contents of these
Ide Cdis or he/ she can use the default values, that are provided by the UN chip. The user can customize the contents
of these Ide Cdls by programming six different registers:
* TX CP Ide Cel PattemHeader Byte 1
* TX CP Ide Cel Pattem-Header Byte 2
* TX CP Ide Cell PattemHeader Byte 3
* TX CP Ide Cel Pattem-Header Byte 4
* TX CP Ide Cel PattermHeader Byte 5
e TX CP Transmit Cdl Payload
Table 18 presents the Bit Format of each of these Regsters and Table 19 presents the Address and Default values
of these cells.
Table 18. Bit Format of the Tx CP Idle Cdl Pattern - Header Bytes and Tx CP Cell Payload” Registers
Register Bt 7 Bit 6 Bit 5 Bit 4 Bt 3 Bit 2 Bt 1 Bt O

T CP Idle Cell Pattem-Header Byte 1

Transmit Idle Cdl Pattern-Header Byte 1

Tx CP Idle Cell PattemHeader Byte 2

Transmit Idle Cdl PatternHeader Byte 2

Tx CP Idle Cell PattemHeader Byte 3

Transmit Idle Gl PatternHeader Byte 3

Tx CP Ildle Cel Pattem-Header Byte 4

Transmit Idle Gl PatternHeader Byte 4

Tx CP Idle Cel Pattem-Header Byte 5

Transmit Idle Cdl Pattern-Header Byte 5

T CP Ide Cel Payload

Transmit Idle Cdl Payload
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Table 19. Address and Default \alues of the Tx CP Idle Cdl Pattern Registers

Address Register Default \alue
76h T CP Ide Cel Pattern-Header Byte 1 00h
77h Tx CP Ide Cel Pattern-Header Byte 2 00h
78h TX CP Ide Cel PatternHeader Byte 3 00h
7% T CP Ide Cel Pattern-Header Byte 4 01h
A Tx CP Ide Cel PatternHeader Byte 5 0Ch
7Bh Tx CP Ide Cdl Payload 00h

The role of the registers for Idle Cdl PatternBytes 1 through 4 is quite straightforwerd. Wien the Transmit Cdl

Processor opts to generate an Idle cell, it will read in the content of these registers, and send these values onto the

HEC Byte Cdculator. Gonsequently, the contents of the “Transmit Idle Cdl Pattern-Header Byte 5" will likely be
overwritten by the HEC Byte Calculator in the Ide Gdl, unless the HEC Byte Calculator has been disabled (See

Section 6.2.2.1.2). The payload portion of these Idie Cdls is defined by the contents of the Transmit Ide Cdl Payload
Register (Address = 7Bh), repeated 48 times. When the Transmit Gdl Processor reads in this register to form the
cell payload, the resulting payload will be sert on to the Gdl Scrambler and is (optionally) scrambled just like any
assigned cell.

The LN will keep track of the number of Idie cells that have been generated and transmitted to the Transmit E3 Framer.

The Transmit Cdl Processor increments the contents of the “PMON Transmitted Ide Cdl Gount (VB and LSB)”

Registers (Address = 52h and 53h) for each Idle Cdl that is generated and transmitted. These two registers are
‘Reset- upon- Read’ registers that, when concatenated, presents a 16- bit representation of the total number of idle
cells generated and transmitted since the last time these registers were read. The bit fomat of these two registers follow

AVION Transmitted Idle Gell Count - MSB (Address = 52h)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
T Idle Gl Gount-Hgh Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0
AVCN Transmitted Idle Gl Count-£SB (Address = 53h)
Bit 7 Bit 6 Bt 5 Bit 4 Bt 3 Bit 2 Bt 1 Bit 0
TX Idle Cdl Gount-tow Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0

6.2.2.6 Data Path Integrity Check

The Transmit Cdl Processor provides for some performance monitoring of the communication link between the
various UNIs, over the “AIM Saitching System”. This performance monitoring feature is referred to as the “Deta
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Path Integrity Check'.

The Receive Cdl Processor, or some equivalent ertity, within a UN device, will (after performing HEC yte verification)
wite a ‘Deta Path Integrity Check’ pattermn into each cell prior to its being read and processed by the ATM Layer
processor. This cell (with the “Data Path Integrity Check” pattern) will be routed through the AIM switch, and possibly
throughout the WWtle Area Netwark (WAN); before armiving to the Transmit Utopia Interface block of a given XR 17234
E3 UNI. The Transmit Cell Processor will read in this cell from the Tx AFQ and will, prior to inserting a new HEC
byte into the cell, read in the fifth octet, from the Tx AFO and check it for a specific pattem or value. The user can
configure the Transmit Cdl Processor to check for either a constant “55h” pattemn or an alternating pattern of “55h”
and “Af” for each cell. The user can also configure the Transmit Cdl Processor to generate an interrupt if a Deta
Path Integrity Test fails. The user can accomplish all of this by writing the appropriate data to the “Tx CP Cortrol/
Interrupt” Register (Address = 72h). The hit format (with the relevant bit fields shaded) of this register is shown below

Note:

1. The ‘Data Path Integrity Check” feature is disabled if the Transmit (and Receive) Wopia Interface blocks have
been configured handle 52 byte cells.

2. This “Deta Path Integrity Test” is only performed on user cells. The Transmit Gl Processor does not perform
this test on OMor Idle Cdls.

Tx CP Control/ Interrupt Register (Address = 72h)

Bit 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bit 0

Scrambler Coset HEC TORChk aC TOPET Ide Cdl ToPET
Enable Enable Insert Patten Insert Interrupt HEC Interrupt
Enable Enable Enable GlEn Satus

RwW RW RW RW RW RwW RW RR

The role that each of these “shaded” hit field play is presented below

Bit 47EPChk PatFest Data Path Integrity Check Pattern

The Transmit Cdl Processor is always checking for a specific patten in the fifth octet of a user cell retrieved

from the Tx AFQ This “Read/ Wite” bit allows the user to specify the octet pattern that the Transmit Cdl Processor
should be checking for. The following table relates the contents of this bit field to the octet pattern expected by the
Transmit Cdl Processor.

Table 20. The Rdationship between the contents of Bit 4 (TDPChk Pat) within the “Tx GP Control/ Interrupt” Register, and the “Data
Path Integrity Check” Pattern that the Transmit Cdl Processor will look for in the 5th octet of each incoming user cell

TORChk Pattern “Data Path Integrity Pattern” Expected by the Transmit Gell Processor

0 Transmit Cdl Processor expects an altemating “55h” "Afh” pattern for the value of the fifth octet of the
cells received from the Tx AFQ

1 Transmit Cdl Processor expects a constant “55h” pattern for the value of the fifth octet of the cells
received from the Tx AFQ

The remaining shaded bits are “Interrupt senvice” related and will be discussed in the followning section.

6.2.2.7 Transmit Cell Processor Interrupt Servicing
The Transmit Gdl Processor generates interrupts upon the detection of an emor in the “Drta Peath Integrity GhedK’ pattem.

If this condition occurs, and if that particular is enabled for interrupt generation, then the UN will generate the “Deta
Path Integrity Check Pattem Bror” interrupt. Aterwerds, when the local mPY mC reads the UN Interrupt Satus Register,
as shown below; it should read “Oxocboodd” (where the b suffix denotes a binary expression, and the “X’ denotes a
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‘don't care” value).
WN Interrupt Status Register (Address = 05h)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Unused Qe Sec. ™ E3 Rx E3 ™ CP Rx CP Tx Utopia Rx Utopia
Interrupt Interrupt Interrupt Interrupt Interrupt Interrupt Interrupt
Satus Satus Satus Satus Satus Satus Satus
RO RR RO RO RO RO RO RO
0 X X X 1 X X X
A this point, the local mQ mP has determined that the Transmit Cdl Processor block is the source of the interrupt,
and that the Interrupt Service Routine should branch accordingly.
Snce the Transmit Cdl Processor contains only one interrupt source, the Interrupt Senvice Routing, in this case
should perform a read of the “Tx CP Cortral/ Interrupt” Register (Address = 72h), in order to verify and service this
condition. The bit format of this register is presented below
TX CP Contral/ Interrupt Register (Address = 72h)
Bit 7 Bt 6 Bit 5 Bt 4 Bit 3 Bit 2 Bit 1 Bit O
Scrambler Qoset HEC TDORChk Gc ToPET Ide Cdl ToPET
Enable Enable Insert Pettern Insert Interrupt HEC Interrupt’
Enable Enable Enable GilEn Satus
RW RwW RW RW RW RW RW RR

This register contain 8 active bit- fields. Honever, only two of these hit- fields are relevant to Interrupt Processing. Bit
0 is an Interrupt Satus bit, and Bit 2 is an Interrupt Enable bit.

Bit 29EPETINtE—Test Data Path Integrity Check” Interrupt Enable

This “Read Wite” hit- field allows the user to enable or disable the “Data Path Integrity Check Pattemn Eror” interrupt.
Witing a “0” to this bit- field disables this interrupt. Likewise, writing a “1” to this bit- field enables this interrupt.

Bit OFEPETINtSat-Fest Data Peth Integrity Check” Interrupt Satus

This “Reset- upon- Read” hit- field indicates whether or not the “Data Path Integrity Check Pattern Eror” interrupt has
occurred since the last reading of the “Tx CP Cartral/ Interrupt” Register. This interrupt will occur if the Transmit Cdl
Processor detects a byte- pattemn, in the fifth octet position of each cell read from the THEFQ that differs from the
expected ‘Data Path Integrity Check’ pattern.

A*1" in this bit- field indicates that this interrupt has occurred since the last reading of the Tx CP Cortrol/ Interrupt
Register. A0” in this bit- field indicates that this interrupt has not occurred.

Note: Once the local mP has read this register, Bit O (TDPerr Interrupt Satus) will be reset to “0". Additionally, Bit 3
(Tx CP Interrupt Satus) within the “UN Interrupt Satus” register will also be reset to “0".

6.3 TRANGVIT B3 FRAVER

6.3.1 Brief Description of the Transmit E3 Framer

The Transmit E3 Framer takes the incoming AM Gall data from the Transmit Cdl Processor and maps it into the
payload portion of the outbound E3 frame. The Transmit E3 Framer supports the ITU- T G832 compliant frame for-
mat. The Transmit E3 Framer operates at 34.368 M and framing is derived from one of three (3) possible input
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clock signals. The framing overhead bytes are generated and inserted with the B3 payload bits in order to make up
the complete B3 frame. The B3 frame is then encoded into either the Unipolar, AV or HDB3 line codes as it is
transmitted to the ‘Far- End’ Terminal. The Transmit E3 Framer provides an interface that supports the transmission
of path maintenance data link messages on the outbound E3 frames via the on- chip LAPD Transmitter. The Trans-

mit E3 Framer also transmits the contents of 16 on- chip Trail Trace Buffer registers out to the “Far- End’ Terminal.

Dfferent transmission conditions like AS (Aarm Indication Sgnal), and the Ydlow Aarm can be generated upon
softwere command. Further, the LOS (Loss of Sgnal) condition can be simulated upon software command.

6.3.2 Ddinition of the MU T G832 Compliant E3 Frame

The role of the various CH (overhead) bytes, within the ITU- T G832 compliant E3 Frame, are best described by
discussing the E3 Frame Format as a whde. The B3 Frame contains 537 bytes, of which 7 bytes are overhead and
the remaining 530 bytes are ‘payload” bytes. The AIM cells are inserted into this 530 byte payload portion, for each
frame.

These 537 octets are arranged in 9 rows of 60 columns each, except for the last three rows which contain only 59
columns. The frame repetition rate for this type of E3 frame, is 8000 frames per second, thereby resulting in the
standard E3 hit- rate of 34.386 Myps. Fgure 31 presents an illustration of the MU T G832 compliant E3 Fame Fomat.

FAL A2
BV 530 Cutet Payload
R
VA
NR
C
1 byte 59 bytes
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Fgure 31 lllustration of the MU T G832 Compliant E3 Frame Forma

6.3.2.1 Ddfinition of the Oerhead Bytes

The seven (7) overhead bytes are shown in Fgure 31, as FAL, B2, BM TR MA NR and GC Each of these Oer-
head Bytes are further defined below:

6.3.2.1.1 Fame Aignment (FAL and FA?) Bytes

FAL and FA2 are known as the frame alignment bytes. The Receiver E3 Framer, while trying to acquire or maintain
framing with its incoming E3 frames, will attempt to locate these two ytes. FAL is assigned the value of Féh, and
FA2 is assigned 28h.

6.3.2.1.2 Hror Monitor (BV) Byte

The BM byte contains the results of BIP- 8 (Bit Interleaved Parity) calculations over an entire E3 frame. The Bit
Interleaved Parity (BIP- 8) byte field supports error detection, during the transmission of E3 frames, between the
‘Near- End” Transmit E3 Framer and the ‘Far End’ Receive E3 Famer.

The Transmit E3 Framer will compute the BIP- 8 value over the 537 octet structure, within each E3 frame. The
resulting BIP- 8 value is then inserted into the BM byte- field within the very next B3 frame. BIP- 8 is an eight bit code

in which the nth bit of the BIP- 8 code reflects the even parity bit calculated with the nth bit of each of the 537 octets

within the B3 frame. Thus, the BIP- 8 value presents the results for 8 separate even- bit parity calculations.

The Receive B3 Framer will compute its own version of the BV byte for each E3 frame that it receives. Aterwards,

it will compare the value of its “locally computed” BM byte with the BM byte that it receives in the very next B3
frame. If the two EM byte values are equal, then the Receive E3 Framer will conclude that this E3 frame was
received in an “error- freg” fashion. Further, the Receive E3 Framer will inform the “Far- End’ Terminal of this fact by
having the “Near- End’ Transmit E3 Framer set the “FEBE’ (Far- End- Block Eror) hit, within the MA Byte of an ouit-
bound E3 frame, (to the “Far- End’ Teminal) to “0”. Pease see Section 6.3.2.1.4 for a discussion of the MA Byte.
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Honever, if the Receive E3 Framer detects an error in the incoming BM byte, then it will conclude that the corre-
sponding B3 frame is errored. Further, the Receive E3 Framer will inform the “Far- BEnd” Teminal (e.g., the source of
this errored B3 frame) of this fact by having the “Near- End’ Transmit E3 Framer set the “FEBE’ bit, within an “out-
bound” B3 frame (destined for the “Far- End” Terminal) to “1".

A detailed discussion on the practical use of the BEM byte is presented in Section 6.3.3.2.

6.3.2.1.3 The Trail Trace (TR Byte

This byte- field is used to repetitively transmit a trail access point identifier so that a trail receiving terminal can verify
its continued connection to the intended transmitter. The trail access point identifier uses the 16- byte numbering
format as tabulated below

Trail Trace Bits
Byte Number Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt O
1 (Fame Sart 1 (€3) (65} (o7} (2] (0% Cl a
Varker)

2 0 X X X X X X X

. 0 X X X X X X X

. 0 X X X X X X X

16 0 X X X X X X X

The first byte of this 16 byte string is a “frame start marker” and is typically of the form [1, G5, G5, G4, C3, @, Cl,
Q). The “1” in the M3 (most significant bit) of this first byte is used to identify this byte as the “frame start marker”
(eg., first byte of the 16- byte Trail Trace Buffer Sequence). The hits: (5 through Q) are the results of a GRG 7 calcu-
lation over the previous 16- byte frame. The subsequent 15 bytes are used for the transport of 15 Al characters
required for the E164 numbering format.

6.3.2.1.4 Maintenance and Adaptation (VA Byte

The MA byte is responsible for carrying the FERF (Far- End Receive Failure) and the FEBE (Far End Block Eror
status) indicators from one terminal to another. The MA byte- field also carries the “Payioad Type”, the “Payload
Dependent” and the “Timing Marker” indicators. The byte format for the MA byte is presented below:

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0

FERF FBE Payload Type Payload Dependent Timing Marker

Bit 7-FRF (Far- End Receive Failure)

Iif the Receive E3 Framer (at a “Near- Bnd’ Taminal) is experiencing problems receiving B3 frame data from a “Far- B’
Terminal (e.g., an LO§ OCF or AS condition), then it infom the “Far- End’ Terminal of this fact by commanding the
‘Near- End” Transmit E3 Framer to set the “FERF bit- fild (within the MA byte- field) of an “outbound” E3 frame
(which is destined for the “Far- Bnd” Terminal) to “1". The “Near- End’ Transmit E3 Framer will continue to set the
FERF bit- fields (within subsequent “outbound” E3 frames) to “1” until the Receive E3 Framer no longer experiences
problems in receiving the E3 frame data. If the “Far- End’ Terminal receives a certain number of consecutive E3
Fames, with the FERF bit- field set to “1”, then the “Far- End’ Teeminal will interpret this signaling as an indication
of a “Far- End Receive Failure” (e.g., a problem with the “Near- End’ Terminal).

Gonversely, if the Receive E3 Framer (at a “Near- End’ Terminal) is not experiencing any problems receiving E3
frame data from a “Far- End” Teminal; then it will also inform the “Far- End” Terminal of this fact by commanding the
‘Near- End” Transmit E3 Framer to set the “FERF hit- fidld (within the MA byte- field) of an “outbound” E3 frame
(which is destined for the “Far- Bnd” Terminal) to “0". The “Far- End’ Terminal will interpret this fom of signaling as
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an indication of a normal operation.
A detailed discussion into the practical use of the FERF hit- field is presented in Section 6.3.3.3.1.

Bit 6-HBE (Far- BEd Block Etror)

If a “Near- End’ Receive E3 framer detects an error in the BV byte, within an incoming E3 frame that it has received
from the “Far- End’ Teminal, then it inform the “Far- End” Terminal of this error by commanding the “Near- End”
Transmit E3 Framer to set the “FEBE’ hit- field (within the MA byte- field) of an “outbound” E3 frame (which is destined
for the “Far- End” Terminal) to “1". The “Far- End’ Terminal will interpret this signaling as an indication that the E3
frames that it is transmitting back out to the “Near- End’ Receive E3 Framer, are errored.

Gonversely, if the “Near- End’ Receive B3 Famer does not detect any errors in the BM byte, within the incoming E3
frame, then it will also inform the “Far- BEnd’ Taminal of this fact; by commanding the “Near- End’ Transmit E3 Framer
to set the “FEBE’ bit- field of an outbound E3 frame; (which is destined for the “Far- End’ Terminal) to “0".

A detailed discussion into the practical use of the FEBE hit- field is presented in Section 6.3.3.2.

Bits 53: Payload Type
These hit- fields indicates to the “Far- End’ Receiver, what kind of data is being transported in the 530 bytes of B3
Fame payload data. Some of the defined payload type values are tabulated below:

Table 21. Alisting of the various Payload Type Values and their comesponding meanings

Payload Type Velue Meaning
000 Uneguipped
001 Eovipped
010 AM
011 THTU 12s
Bits 2-3: Payload Dependent

Bit O#ming Marker

This bit- field is set to “0” to indicate that the timing source is traceable to a Primary Reference dock. Gherwise,
this bit- fied is set to “1".

6.3.2.1.5 The Network Operator (NR) Byte

The NR byte or the GQC byte can be configured to transport LAPD Message frame octets from the LAPD Transmitter
to the LAPD Receiver (of another UN chip) at a data rate of 64 kbps (1 byte per E3 frame).

If the user opts not to use the NR byte to “transport” these LAFD Message frames, then the Transmit E3 Framer will
read in the contents of the “Tx NR Byte” Register (Address = 2Bh), and insert this value into the NR byte- field of
each “outbound” E3 frame.

The Receive B3 Framer will read in the contents of the NR byte- field within each incoming E3 frame; and will write
it into the “Rx NR Byte” Register. Gonsequently, the user can determine the value of the NR byte, within the most
recently receved E3 frame, by reading the ‘Rx NR Byte” Register (Address = 14h).

6.3.2.1.6 The Generd Purpose Communications Channdl (0 Byte

The NR byte or the GQC byte can be configured to transport LAPD Message frames from the LAPD Transmitter to
the LAPD Receiver (of another UN chip) at a rate of 64 kbps (1 byte per E3 frame).

If the user opts not to use the GC byte to “transport” these LAPD Message frames, then the Transmit E3 Framer will
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read in the contents of the “Tx GQC Byte” Register (Address = 29h), and insert this value into the GC byte- field of
each “outbound” E3 frame.

The Receive B3 Framer will read in the contents of the GC byte- field, within each incoming E3 frame, and will write
it into the “Rx GC Byte” register. Consequently, the user can determine the value of the GC byte, within the most
recently received E3 frame, by reading the “Rx GC Byte Register” (Address = 15h).

6.3.3 Functional Description of the Transmit E3 Framer Block

The Transmit E3 Framer receives AIM cells from the Transmit Cdl Processor, and inserts this data into the payload
portion of each “outbound” B3 frame. The Transmit E3 Framer proceeds to generate the CH bytes, and include
these bytes with the E3 payload bytes in order to form the complete E3 frame. The Transmit E3 Framer will then
encode this E3 Frame Data into a Unipolar Format (for transmission over optical fiber) or in a Bpolar Fomat (AM
or HDB3 line code) for transmission over a transformer- coupled copper medium, to a far anay E3 Receiver Teminal
via an LIU IC.

The Transmit E3 Framer also provides a serial input port to allow the user to insert his/ her own overhead (CH
bytes into the outbound E3 Frames. Fnally, the Transmit E3 Framer allows the user to insert errors into some of the
CH bytes and to transmit various alarm conditions upon software contral in order to support equipment testing as
wal as transmitting the appropriate alarm signals as conditions werrart.

Hgure 32 presents a simple illustration of the Transmit E3 Framer block, along with the associated extemal pins.
To E3 Line Interface Unit

TxPOS TNEG  TxLineClk

bt

Transmit
TxFrameRef ~ ——pp] E3
Framer

TxFrame —-g—

2 p—

TXInCk ~ —— |

TXOHInS ~ ——pu}
TOH  ——p]

TXOHCK  ~g—

TxOHFrame — —a—

t

From Transmitter Cell
Processor

Fgure 32. A Smple lllustration of the Transmit E3 Framer Block and the associated BExternad Pins
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Hgure 33 presents a functional block diagram of the Transmit E3 Framer block.

TxByteData[7:0] From TxCell Processor ——
BIP- 8
! | BIP8[7:0
Calculator — [7:0]
External OH
[ Receiver
TXOH \ T’ with Serial
o to Parallel
Converter
Parallel to AIS/ LOS Patterns

Serial
Converter

Overhead
DataBus[7:0] —pm
ataBus{7:0] Generator
RAMAddI'[70] . Tx LAPD * « AIS/ LOS Enable
Wite —p» BBBIo;k withf L
Addr Select  —po Fy:Ae,; 0 -
— | TXPOS
. HDB3 | |
OH Position Encoder | TKNEG
Controls From Regs L
=
RxLineClk | HDB3 Enable
|
TxInClk 1
| OH/ PL Select
SyncToRxTiming Control &
8KRef —p|  TiMing -+JTxOHCIk Data BuS[7:0] —»] > Control_Sig
IEEg—— —® ClocktoTxCP Reg_Select ~——»=| TXE3 Registers —» Status_Ind.
TestMode ~———pm] -—L_»_;TxLineCIk Wite ——-
Sync to 8KRef ———] -—:>|TXOHFrame Read —»]
— | TxFrame

Fgure 33. A Fundtiond Block Diagram of the Transmit E3 Framer Block

6.3.3.1 The Eror Monitor (BV) Byte Galculator

The pupose of the EM byte is to support error detection in the transmission of the E3 frames between the “Near-
End’ Transmit E3 Framer and the ‘Far End’ Receive E3 Framer. The Transmit E3 Framer will compute the Bit-
Interleaved Parity (BIP- 8) value for a given E3 frame, based upon the conterts of the 537 octets, within that B3
frame. Aterwards, the Transmit E3 Framer will insert the resutting BP- 8 value, into the “BVI byte- fidd of the very
next outbound E3 frame.

For information on how the Receive E3 Framer processes the BM byte, please see Section 7.1.2.4.

6.3.3.2 Far Bd Block Eror (FEBE)
The “Far- BEnd Block Eror” bit- field resides in bit 6, within the MA byte of each E3 frame, as depicted below.

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0

FER- FEBE Payload Type Payload Dependent Timing Marker

The pumpose of the FEBE (Far BEnd Block Bror) hit- field (within the MA byte) is two- fold.

3. It allows a Terminal (which is transmitting E3 frames to a “Far- Ehd’ terminal) to determine whether or not
the “Far- BEnd” terminal is receiving its E3 frame data in an “error- free” fashion.
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4. It allows a Teminal (which is receiving E3 frames from a “Far- End’ terminal) to inform the “Far- End’ Teminal
when it is receiving “errored” E3 frames from that same “Far- Ehd”’ Terminal.

The role of the FEBE hit- field is best presented in the practical example below

Bxample

Gonsider a “Near- End’ terminal that is communicating with a “Far- End’ Terminal. This “Near- End” Terminal con-
sists of the “Transmit E3 Framer” and “Receive E3 Framer” blocks within the XR- T7234 E3 UNI IC; as depicted in Fgure
3A.

The “Transmit E3 Framer” will generate and transmit E3 frames to the ‘Far- End’ Terminal. Likewise, the “Receive

E3 Framer” will receive and process E3 frames, originating from the “Far- BEnd” Terminal. The “Near- End’ Receive

E3 Framer (e.g., the Receive E3 Framer on this particular chip) is going to verify the value of the BM bytes, within
the incoming B3 frames (from the “Far- End’ terminal). If the “Near- End’ Receive E3 Framer detects no errors in the
incoming BM bytes, then it will natify the “Far- End’ Teminal of this fact, by having the “Near End’ Transmit E3 Framer,
set the “FEBE’ bit (within the MA byte), within an “outbound’ B3 frame (which is destined for the “Far- End’ Terminal);
to “0". This phenomenon is illustrated in Fgures 34 and 35, below

Hgure 34 illustrates the “Near- End’ Receive E3 Framer receiving an “error- free” E3 frame. In this figure, the locally
computed BM byte of “5A" matches that received from the “Far- End’ Terminal. Fgure 35 illustrates the subsequent
action of the “Near- End’ Transmit E3 Framer, which will transmit an E3 frame, with the FEBE bit- field set to ‘0" to
the “Far- End” Teminal. This signaling indicates that the “Near- End’ Receive E3 Hamer has received an “error free”
B3 frame from the “Far- BEhd’ Terminal.

Near- End
Terminal
Transmit E3 -
Framer
Far- End
Terminal
EM Byte
Receive E3 | | l |
Framer < \
5Ah

/o
Locally Calculated
5Ah EM Byte

Hgure 34. lllustration of the “Near- BEnd’ Recelve B3 Frame, receiving an B3 Frame (from the “Far- End’ Terminal) with
a correct BVt byte.

Hgure 35, lllustration of the “Near- End’ Transmit E3 Framer, transmitting an B3 Frame (to the ‘Far- End’ Terminal)
with the FEBE bit (within the VA byte- fidld) set to “0".

Gonversely, if the “Near- Ehd” Receive E3 Framer detects an error in the incoming BM byte, then it will notify the
‘Far- End’ Teminal of this fact, by having the “Near- End’ Transmit E3 Framer, set the “FEBE’ bit within an “outbound”
E3 frame (which is destined for the “Far- End’ Terminal); to “1”. This phenomenon is illustrated in Fgures 36 and 37.
Hgure 36 illustrates the “Near- End’ Receive B3 Framer receiving an “erored” B3 frame from the “Far- End’ Teminal.
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In this figure, the “Near- End” Receive E3 Framer is receiving an E3 frame, with an BM byte containing the value
“5AN". This value does not match the “locally computed” BM byte value of “5Bh”. Gonsequently, there is an error in

this B3 frame.

Hgure 37 illustrates the subsequent action of the “Near- End’ Transmit E3 Framer, which will transmit an E3 frame,
with the FEBE bit- field set to “17; to the “Far- End” Teeminal. This signaling indicates that the “Near- End’ Recelve E3
Famer has received an “errored” B3 frame from the ‘Far- End” Terminal.

/ FEBE bit
Near- End Terminal XOXXXXXX
Transmit E3 [ I : L é
Framer MA Byte
Far- End
Terminal
Receive E3
Framer

Hgure 35. lllustration of the “Near- End’ Recelve B3 Frame, receiving an B3 Frame (from the “Far- End’ Terminal) with

an incorrect BVt byte.

Near- End
Terminal

Transmit E3

Framer

Far- End
Terminal

Receive E3
Framer

/ Locaﬁl

5Bh

Calculated

EM Byte

Hgure 36. lllustration of the “Near- BEnd’” Transmit E3 Framer, transmitting an E3 Frame (to the “Far- End’ Terminal) with

the FEBE bit (within the MA byte- field) set to “0".

For information on how the Receive E3 Framer processes the FEBE hit- field, within each incoming B3 frame,

please see Section 7.1.2.6.
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Manipulating the “FEBE’ hit- field
The user can manipulate the state of the “FEBE’ hit- field, within an “outbound” E3 frame by executing the following
two- step procedure.
1. Wite a ‘0" into Bt 0 (MARY), within the “Tx E3 Configuration” register (Address = 28h); as depicted below
Tx B3 Configuration Register (Address = 28h)
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
Auto Re- Transmit T APDType[1:0] DLNNR NoDeta Link TXAS En ™MOS En MARK
RwW RW R'W R'W RW RW RW RW
1 X X X X 0 1 0
This step will configure the Transmit E3 Framer to read in the contents of bit- field 6, within the “Tx MA Byte” register;
and insert it into the “FEBE’ bit- field of the “outbound” B3 frame.
2. Wite the desired value for the “FEBE’ hit- fidd into Bt 6 (FEBE) within the “Tx MA Bte” Regster, as depicted below
TX VA Byte Register (Address = 24h)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
VY 7:0]
FER- FEBE Payload Type Payload Dependent Timing Marker
RW R'W RW R'W RW R'W RwW RW
X X 0 1 0 X X X

6.3.3.3 Aarm Generation

The Transmit E3 Framer can be commanded to generate various types of alarm pattems, at will, upon softwere
command. Some of these alarms conditions, and the approaches that are used to invoke these alarms are
presented below

6.3.3.3.1 Generating the FERF (Far- Ed Recelve Failure) Indicator

The Transmit E3 Framer will transmit a “FERF indication in response to the “Near- BEnd’ Receive B3 framer detect-
ing an “LOS', AS, or OCF condition. The Transmit E3 Framer can also transmit a “FERF indication at the user’s
will, under softwere command.

Generating the FERF Indicator in response to “Adverse” Receive Conditions

If the Receive B3 Framer detects an LO§ AS, or an OCF condition in the E3 frame data that it is receiving from a
‘Far- End’ terminal; then the Receive E3 Framer will notify this “Far- End’ Terminal of these problems by having the
‘Near- End” Transmit E3 Framer set the “FERF bit- field, within an “outbound” E3 frame (which is destined for the
‘Far- End’ Terminal) to “1”. Conversely, if the Receive E3 Framer receives a “nomal” B3 frame, from the “Far- End’
Teminal; then the Receive E3 Framer will natify the “Far- Bnd” Taminal of this fact by having the “Near- End’ Transmit
E3 Famer set the “FERF bit- field, within an “outbound” E3 frame (wich is destined for the “Far- End’ Terminal) to “0”.
Fgure 38 through 41 illustrates this phenomenon.
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Hgure 38 illustrates the “Near- End’ Receive E3 Framer experiencing an LOS condition in the E3 frame data that it
is receiving from the ‘Far- End’ Terminal. Fgure 39, illustrates the subsequent action of the “Near- End’ Transmit E3

Famer. In this case, the Transmit E3 Framer wil set the “FERF’ bit- field, in the outbound E3 frame (which is destined
for the “Far- End” Terminal) to “1”.

FEBE hit
Near- End /
Terminal XIXXKXXX
Transmit E3 [ ' 1 A
Framer MA Byte
Far- End
Terminal

Receive E3 <
Framer

Fgure 37. lllustration of the “Near- BEnd” Receive E3 Framer experiencing an LOS condition

Near- End
Terminal

Transmit E3
Framer -

Far- End
Terminal

Receive E3
Framer

Fgure 38. lllustration of the “Near- BEnd’” Transmit E3 Framer, transmitting an E3 Frame (to the “Far- End’ Terminal) with
the FERF bit (within the MA byte- field) set to “1".
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/ FERF bit
Near- 'End IXXXXXXX
Terminal *
. [ * 1
Transmit E3
Framer MA Byte
Far- End
Terminal
Receive E3
Framer

Fgure 39. illustrates the “Near- End’ Recelve E3 Framer recelving a “normal” B3 frame from the “Far- End” Terminal.

Hgure 41 illustrates the subsequent action of the “Near- End’ Transmit E3 Framer. In this case, the Transmit E3
Famer will set the “FERF bit- field, in the outbound E3 frame (which is destined for the “Far- End’ Terminal) to “0".

Near- End
Terminal

Transmit E3
Framer

Receive E3
Framer

Hgure 40. lllustration of the “Near- Bnd” Receive E3 Framer receiving a proper B3 signal from the “Far- End’ Terminal.

Far- End
Terminal
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Near- ,End DXXXXXXX
Terminal *
Transmit E3 [ ' 1 é
Framer MA Byte
Far- End
Terminal
Receive E3
Framer i

Fgure 41. lllustration of the “Near- BEnd” Transmit E3 Framer, transmitting an E3 frame (to the “Far- BEnd’ Terminal) with
the FERF bit (within the VA byte- field) set to ‘0"

Manipulating the “FERF bit- field

The user (or local mMP) can manipulate the state of the “FERF hit- field within an “outbound” E3 frame, by executing
the following two- step procedure.

1. Wite a0’ into Bt 0 (MARX) within the “Tx E3 Corfiguration” register (Address = 28h); as depicted below

Tx B3 Corfiguration Register (Address = 28h)
Bt 7 Bt 6 Bt 5 Bt 4 Bit 3 Bt 2 Bit 1 Bit 0
Auto Re TLAFDType[ 1:0] DLNNR NoDeta Link TAS En ™CS En MAR(
Transmit
RW RwW RwW RW RwW RwW RwW RW
1 X X X X 0 1 0
This step will configure the Transmit E3 Framer to read in the contents of Bit 7, within the “Tx MA Byte” register; and
insert it into the “FERF bit- field of the “outbound” E3 frame.
2. Wite the desired value for the “FERF hit into Bt 7 (FERP) within the “Tx MA Byte” register, as depicted below:
Tx MA Bjte Register (Address = 24)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0
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Tx VA Byte Register (Address = 24h)
VN 7:0]
FERF FEBE Payload Type Payload Dependent Timing
Marker
RW R'W RW RW RW RW R'W RwW
1 X 0 1 0 X X X
6.3.3.3.2 Generating the AS (Aarm Indication Sgnal) Condition pattern
The Transmit E3 Framer can be commanded to generate an AS condition pattem, at the user’s will, upon softwere
command.
If the user wites a “1” into Bit 2 (TXASEN) within the “Tx E3 Framer Gonfiguration” Regster (Address = 28h), as
depicted below
Tx E3 Framer Configuration Register (Address = 28h)
Bt 7 Bit 6 Bit 5 Bt 4 Bit 3 Bit 2 Bt 1 Bt O
Auto Re- TLAFDType[ 1:0] DLNNR NoDeta Link TAS En ™OS En MARK
transmit
RW RW RW RwW RW RW RW RwW
1 X X X X 1 0 X
then the Transmit E3 Framer will generate an all “1s” pattern. The “Al Ones’ pattern will be interpreted by the “Far-
End’ Receive E3 Framer as the AS Condition. If the user writes a ‘0" into this bit- field then the Transmit E3 Framer
will resume the transmission of the E3 frame CH and payload bytes.
Note:
1. Because the payload portion of the E3 frame is being overwritten by this “Al Qne’'s” pattern, no AIM cell data
will be transmitted to the “Far BEnd” Receive E3 Framer, while this command is invoked.
2. The “Al One's’ pattern will also overwrite the Frame Aignment bytes, within each E3 Frame. Hence, command-
ing the Transmit E3 Framer to generate an “AS’ pattern will cause the “Far- End’ Recelve E3 Framer to lose
framing and declare an QOF and LOF Gonditions.
6.3.3.3.3 Generating the LGOS (Loss of Sgnal) Condition
The Transmit E3 Framer can generate a signal that simulates an LOS condition, at the user’s will, upon software
command.
If the user wites a “1” into Bit 1 (TXLO8) within the Tx E3 Framer Gonfiguration Register (Address = 28h), as
depicted below
Tx B3 Framer Configuration Register (Address = 28h)
Bit 7 Bt 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
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Tx E3 Framer Configuration Register (Address = 28h)
Auto Re- THAPDTYpe[1:0] DLNNR NoDeta TXAS ™CS Eh MARK
transmit Link En
RW RW RW RW RW RW RW RW
1 X X X X 0 1 X

then the Transmit E3 Framer will generate an all “0s” pattern. This “all zeros” pattemn will be interpreted by the
‘Far End’ Receive E3 Framer as the LGS condition. If the user writes a ‘0" into this bit- field, then the Transmit
E3 Framer will resume the transmission of the E3 frame CH and payload bytes.

Note:

1. Because the payload portion of the E3 frame is being overwritten by the “Al Zero's” pattern, no AIM cell
data will be transmitted to the “Far End’ Receive E3 Framer, while this command is invoked.

2. The ‘Al Zero's” pattem will also overwrite the Fame Aignment bytes, within each E3 Frame. Hence, com-
manding the Transmit E3 Framer to generate an “LOS’ pattern will cause the “Far- End’ Receive E3 Framer
to lose framing and declare an OQCF and LCF CGonditions.

6.3.3.4 Trail Trace Buffers

The XR T7234 E3 UNI davice contains 16 bytes warth of “Transmit” Trail Trace Buffers, and 16 bytes warth of
‘Recele” Trail Trace Buffers. The role of the “Transmit” Trail Trace Buffers, is described below. The role of the
“‘Receive” Trail Trace Buffers are described in Section 7.1.2.7.

The XR T7234 B3 UNI device contains 16 “Transmit Trail Trace Buffer Regsters (e.g., Tx TIB- O through T TIB-
15). The purpose of these registers are to provide a 16- byte “Trail Access Paint Identifier” to the “Far- BEnd’
Receiving Terminal. The “Far- End’ Receiving Terminal will use this information to verify that it is still receiving
data from its intended transmitter. The spedific use of these registers follows.

For “Trail Trace Buffer message” purposes, the Transmit E3 Framer will group 16 consecutive E3 Frames, into a
“Trail Trace Buffer” super- frame. When the Transmit E3 Framer is generating the first B3 frame, within a “Trail
Trace Buffer” super- frame, it will read in the contents of the “Tx TIB- 0" Register (Address = 2Ch) and insert this
value into the TR byte- fidld of this very first “outbound” E3 frame. When the Transmit E3 Framer is generating
the very next E3 Frame, (e.g., the second E3 frame, within a “Trail Trace Buffer” super- frame), it will read in the
contents of the “Tx TIB- 1" Register (Address = 2Dh) and insert this value into the TR byte- field of this “out-
bound” B3 frame. As the Transmit E3 Framer is creating each subsequent E3 frame, within this “Trail Trace
Buffer” super- frame, it will continue to increment to the very next “Transmit Trail Trace buffer” register. The
Transmit E3 Framer will then read in the contents of this particular “Transmit Trail Trace” buffer register (e.g., X
TIB- n) and insert this value into the TR byte- field of the very next outbound E3 frame. Ater the Transmit B3
Famer has created the 16th E3 frame, within a given “Trail Trace Buffer” super- frame (e.g., it has read in the
contents of the “Tx TIB- 15" register, and has inserted this value into the TR byte of the 16th E3 frame); it will
begin to create a new “Trail Trace Buffer” super- frame, by reading the contents of the “Tx TIB- 0" register, and
repeating the above- mentioned procedure.

The contents of the “Tx TIB- 0" register will typically be of the form [1, &, G5, G4, C3, @, CL, AJ]. The “1” in
the M3B (most significant bit) position of this byte, is used to designate that this octet is the “frame start
marker” (e.g., is the first of the 16 TR bytes, within a “Trail Trace Buffer” super- frame). The remaining Trail Trace
Buffer registers (Tx TIB- 1 through Tx TIB- 15) will typically contain a “0" in their M3 (most significant bit)
positions. The remaining bits within the “Tx TIB- 0” register; (6 through Q0 are the CRG 7 bits calculated over
the contents of all 16 TR bytes, within the previous “Trail Trace Buffer” super- frame. The contents of the remain-
ing “Transmit Trail Trace Buffer” registers (e.g., X TIB- 1 through Tx TIB- 15) will typically contain the 15 ATl
characters required for the E164 numbering format.

Note:

1. The XR T7234 E3 UN will not compute the CGRG 7 value, to be written into the Tx TIB- O Regster. The
user's system must compute this value prior to writing it into the Tx TIB- O Register.
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2. The user, when writing data into the Tx TIB registers, must take care to insure that only the Tx TIB- O register
contains an octet with a “1” in the M3B (most significant bit) position. Al remaining Tx TIB registers (e.g., X
TIB- 1 through Tx TIB- 15) must contain octets with a ‘0" in the M3 pasition. The reason for this “cautionary”
note is presented in Section 7.1.2.7

6.3.3.5 The LAFD Transmitter

The LAPD Transmitter allons the user to transmit path maintenance data link (PMCL) messages to the “Far- End’
Receiver via the “outbound” B3 Frames. The user can configure the Transmit E3 Framer to transport the octets,
comprising this outbound AVEL message, via the NR or the GC byte- fields, within each outbound E3 frame. Fur-
ther, the user can configure the LAFD Transmitter to transmit a LAPD Message frame (containing a PMDL mes-
sage) only once or repeatedly at one- second intervals.

6.3.3.5.1 The LAPD Message Frame

The on- chip LAPD Transmitter supports both the 76 byte and 82 byte length message formats, and the UN allo-
cates 88 hytes of on chip RAM (eg., the “Transmit LAPD Message” buffer) to store the PMVOL message to be trans-
mitted. Prior to transmission to the “Far- End’ Terminal, the LAFD Transmitter will encapsulate the AVDL Message
(e.g., the data which has been written into the Transmit LAPD Message Buffer) into an IMU- T Q921 compliant (or
LAPD) message frame. Fgure 42 presents the byte format of the resulting LAPD Message frame.

Hag Sequence (8 bits)

S (6- hits) aR EA
TH (7 bits) EA
Gontrol (8- hits)

76 or 82 Bytes of Information (Payload)

FCS- MB

FCS- LS8

Hag Sequence (8- hits)
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Fgure 42. LAFD Message Frame Format

Where: Hag Sequence = 7Eh
S+ AR+ EA= 3Ch or 3Eh
TH + EA= 0lh
Qontrol = 03h

The following sections defines each of these hit/ byte- fields within the LAPD Message Fame Format.

Hag Sequence Byte

The Hag Sequence hyte is assigned the value 7Eh, and is used to dencte the boundaries of the LAPD Message Fame.
SAPHSarvice Access Pant Identifier

The SAR bit- fields are assigned the value of “001111b" or 154

TBFerminal Endpoint Identifier

The TH hbit- fields are assigned the value of 00h. The TH field is used in N ISDN sygtems to identify a terminal out
of multiple possible terminal. Honever, since the UN transmits data in a point- to- point manner, the TH value is
unimportant.

Gontrol

The Gortrol identifies the type of frame being transmitted. There are three general types of frame formats: Informa-
tion, Supervisory, and Unnumbered. The UN assigned the Cortrol byte the value 03h. Hence, the UN will be
transmitting and receiving Unnumbered LAFD Message frames.

Information Payload

The “Information Payload” is the 76 bytes or 82 bytes of data (e.g., the PML Message) that the user has written
into the on- chip “Transmit LAPD Message” huffer (which is located at addresses 86h through CCh).
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It is important to note that the user must write in a specific octet value into the first byte position within the
Transmit LAPD Message buffer (located at Address = 86h, within the UNI). The value of this octet depends
upon the type of LAPD Message frame/ AVEL Message that the user wishes to transmit. Table 22 presents a
list of the various types of LAPD Message frames/ PMDL Messages that are supported by the XR- 17234 E3
UN device; and the comresponding octet value that the user must write into the first octet position within the
“Transmit LAPD Message buffer.

Table 22. The LAFD Message Type and the Qorresponding value of the Frst Byte, to be witten into the “Transmit LAPD Message”
buffer

\alue of Frst Byte to be written into
LAPD Message Frame Type the Transmit LAFD Message buffer PVCL Message Size
(86h in the UN Address Space)

QL Path Identification 38h 76 bytes
DLE Sgnal Identification 34h 76 bytes
Test Sgnal Identification 32h 76 bytes
MU T Path Identification 3Fh 82 hytes
Fame Check Sequence Bytes

The 16 bit FCS (Fame (heck Sequence) is calculated over the LAFD Message Header bytes (eg., the Hag

. SAP, TH, and Gontral bytes) and the Information Payload bytes, by using the GRG 16 polynomial,
X6 + x12 + 5 + 1. Aterwards, this FCS value is inserted into the two- octet “FCS value” position, within the
LAPD Message frame.

6.3.3.5.2 The Operation of the LAFD Transmitter

If the user wishes to transmit a PVDL message via the LAFD Transmitter, he/ she must perform the following
steps.

Spedify the type of LAPD Message frame to be Transmitted (within the Transmit LAFD Message Buffer).
Wite the AVDL Message into the remaining portion of the Transmit LAPD Message Buffer.

Spedify the type of LAPD message frame to be transmitted (va Register Settings).

Spedify which byte- field (within the B3 Frame) that the LAPD Message frame is to be transported on.
Spedify whether the LAPD Transmitter should transmit this LAFD Message frame only once, or an indefi-
nite number of times at one- second intervals.

Enable the LAFD Transmitter

7. (Initiate the Transmission)

agrwODdN P

o

Each of these steps are discussed in detail below.

1. Spedfy the type of LAPD Message frame to be Transmitted (within the Transmit LAPD Message Buffer)
The user must write in a specific octet value into the first octet position within the Transmit LAPD Message
Buffer (e.g., at address location 86h within the UN). This octet is referred to as the “LAFD Message frame ID’
octet. The value of this octet must correspond to the type of LAPD Message frame, he/ she wishes to transmit.
This octet will ultimately be used by the “Far- BEhd’ LAPD Receiver, in order to help it identify the type of LAPD
message frame that it is receiving. Table 22 lists these octets and the corresponding LAPD Message types.

2. Wite the VL Message into the remaining part of the Transmit LAPD Message Buffer.

The user must now write in his/ her AVOL Message into the remaining portion of the Transmit LAPD Message
Buffer (eg., addresses 87h through 135h within the UN).

3. Spedfying the Type of LAPD Message to be Transmitted (via Register Settings)

(Onee again, the user must specify which type of LAFD Message he/ she wishes to send. Honever, in this step
the user is informing the LAPD Transmitter which type of message that he/ she wishes to transmit. As men-
tioned earlier, the user can transmit one of four different types of LAPD Messages. Hel she can accomplish this
by writing the appropriate data to bits 1 and 2 of the Tx E3 Corfiguration Register (Address = 28h). The bit- for-
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mat of this register is presented below

Tx B3 Configuration Register (Address = 28h)

Bit 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1

Bt 0

Auto Re- transmit TLAPDType[ 1.0] DLNNR No Detalink TXAS En ™MOS En

RW R'W RW RW R'W RW RW

RW

The relationship between the contents of bit- fields 5 and 6, within the “Tx E3 Corfiguration” Regster, and the LAPD
Message type follows.

Table 23. Rdationship between TXLAPDTypg1:0] and the LAFD Message Type/ Sze

TXAPD Typg1:0] LAFD Message Type Sze

00 LAPD Message type is “Test Sgnal” type. The size of this message is 76 bytes

01 LAPD Messae type is “Idle Sgnal Identification” type. The size of this message is 76 bytes.

10 LAPD Message type is “CL Path Identification Type”. The size of this message is 76 bytes

11 LAPD Message type is “ITU Path Identification Type”. The size of this message is 82 bytes.

Note: This register configuration is used by the “Near- End’ LAPD Transmitter, in order to determine how to encap-
sulate the PMCL message into a LAFD Message frame. Therefore, this Message Type selected must correspond
with the value of the first byte written into the “Transmit LAPD Message” buffer, as presented in Table 22.

4. Specifying which byte- fild (within the E3 Frame) that the LAFD Message frame octets are to be transported on.
The Transmit E3 Framer allows the user to transport the LAFD Message frame octets via either the NR byte or via
the GC byte- field, within each outbound E3 Frame. The user makes this selection by writing the appropriate value
to bit- field 4 (DUNNR), within the “Tx E3 Configuration” Register, as depicted below:

Tx B3 Configuration Register (Address = 28h)

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1

Bt 0

Ao Re- transmit THAPDIYpe[ 1:0] DLNNR No Datalink TXAS En ™MOS En

RW R'W RW RW RW RW RW

RW

Iif the user writes a ‘0" into this bit- field, then the LAFD Transmitter will transmit the comprising octets of the outbound
LAFD Message frame via the GC yte- field, within each outbound E3 frame. Additionally, the Transmit E3 Framer
will insert the contents of the “Tx NR Byte” Register (Address = 2Bh) into the NR byte of each outbound E3 frame.

Gonversely, if the user writes a “1” into this bit- field, then the LAPD Transmitter will transmit the outbound LAFD

Message frame octets via the NR byte- field, within each outbound E3 frame. Additionally, the Transmit E3 Framer

will insert the contents of the “Tx GC Byte” Register (Address = 29h) into the GC byte of each outbound E3 frame.

5. Spedfy whether the LAPD Transmitter should transmit the LAFD Message frame only once, or an indefinite
number of times at one- second intervals.

The Transmit E3 Framer allows the user to configure the LAFD Transmitter to transmit this LAPD Message frame only

once, or an indefinite number of times at one- second intervals. The user implements this configuration by writing
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the appropriate value into Bit 7 (Auto Retransmit) within the “Tx E3 Configuration” register; as depicted below

Tx B3 Configuration Register (Address = 28h)

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0

Auto Re- transmit TLADType[ 1:0] DLNNR No Detalink TXAS En ™OE En MARK

RW RW RW R'W RW RW RW RW

If the user writes a “1” into this bit- field, then the LAPD Transmitter will transmit the LAFD Message frame repeat-
edy at one- second intervals until the LAPD Transmitter is disabled.

If the user wites a ‘0" into this bit- field, then the LAFD Transmitter will transmit the LAPD Message frame only
once. Aterwards, the LAFD Transmitter will halt its transmission until the user invokes the “Transmit LAPD
Message frame” command, once again.

6. Hnable the LAPD Transmitter

Prior to the transmission of any data via the LAFD Transmitter, the user must enable the LAFD Transmitter. He/
she can accomplish this by writing a ‘0" into Bit 3 (No DatalLink) of the Tx E3 Corfiguration Regster, as
depicted below

Tx B3 Configuration Register (Address = 28h)

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0

Auto Re- transmit TLAPDType[ 1:0] DLNNR No Deatalink TXAS En ™MOS En MARK

RWwW RW RW RW RW RwW RW RwW

If the user writes a ‘0" into this bit- field, then the LAPD Transmitter will be enabled, and the LAPD Transmitter
will begin to transmit a continuous stream of Hag Sequence octets (7Eh), via either the GC or the NR byte- field
of each outbound E3 frame (depending upon the user's setting for Bit 4 of this register).

If the user writes a “1” into this bit- field, then the LAFD Transmitter will be disabled. The Transmit E3 Framer will
then insert the contents of the Tx GC Byte Regster, into the GC byte- field, for each outbound E3 frame. Like-
wise, the Transmit E3 Framer will also insert the contents of the Tx NR Byte Register, into the NR byte, for each
outbound B3 frame. No transmission of data from the LAPD Transmitter will occur.

7. Initiate the Transmission

A this point, the user should have written the RVDL message into the on+ chip Transmit LAPD Message Buffer.
He/ she should have specified the type of LAPD message that he/ she wishes to transmit. Third, he/ she should
have specified whether the LAPD Transmitter will transport the LAPD Message frame octets via the GC byte-

field or via the NR byte- field of each outbound E3 frame. Fnally, the user should have enabled the LAPD Trans-
mitter. The only thing remaining to do is to iniiate the transmission of this message. The user initiates this pro-
cess by witing a “1” to Bit 3 (TOL Start) within the Tx E3 LAPD Satus/ Interrupt Register (Address = 3Fh); as
depicted below

TX B3 LAPD Satus/ Interrupt Register (Address = 3Fh)

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0

Unused TOL Sart TXDL Busy AP Interrupt TLAD Interrupt Satus
Enable

RO RO RO RO RW RwW RW RW

A'Q" to “1” transition of Bit 3 (T}OL Sart) in this register, initiates the transmission of LAFD Message frames.
A this point, the LAPD Transmitter will begin to search through the PMOL message, which is residing within
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the “Transmit LAPD Message” buffer. If the LAPD Transmitter finds any string of five (5) consecutive “1s” in the
PVOL Message; then the LAFD Transmitter will insert a ‘0" immediately following these strings of consecutive “1s”.
This procedure is known as “stuffing”. The purpose of “PMCL Message” stuffing is to insure that the user's PVOL
Message does not contain strings of data that mimic the “Hag Sequence” byte (eg., six consecutive “1s”) or the
“Moort Sequence” (e.g., seven consecutive “1s”). Aterwards, the LAPD Transmitter will begin to encapsulate the
PVOL Message, residing in the Transmit LAFD Message buffer, into a LAPD Message Frame. Fnally, the LAFD
Transmitter will fragment the “outbound” LAPD Message frame into octets; and will begin to transport these octets
via the GC or the NR byte- fields (depending upon the user's selection) of each outbound E3 frame.

Wile the LAPD Transmitter is transmitting this LAPD Message frame, the “TXDL Busy” (Bit 2) hit, within the Tx E3
LAPD Satus/ Interrupt Regster, will be set to “17; as depicted below

Tx B3 LAPD Status/ Interrupt Register (Address = 3Fh)
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bt 1 Bit O
Unused TOL Start TOL Busy AP Interrupt Enable LA Interrupt Satus
RO RO RO RO RwW RwW RwW RwW
0 0 0 0 1 1 X X

This bit- field allows the user to ‘pall” the status of the LAPD Transmitter. Once the LAPD Transmitter has completed
the transmission of the LAPD Message frame, this bit- field will toggle back to ‘0"

The user can configure the LAPD Transmiitter to interrupt the local mQ mP upon completion of transmission of the
LAPD Message frame, by setting hit- field “1” (T}LAPD Interrupt Enable) of the “Tx E3 LAPD Satus/ Interrupt” register
to “1", as depicted below:

TX B3 LAPD Satuy Interrupt Register (Address = 3F)

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0
Unused TOL Sart TOL Busy TYLAMD Interrupt Enable ™LA Interrupt Satus
RO RO RO RO RwW RW RwW RW
0 0 0 0 0 0 1 X

The purpose of this interrupt is to let the local mQ mP know that the LAPD Transmitter is available and ready to
transmit a LAPD Message frame with a new PVCL message. Bit 0 (TXLAPD Interrupt Satus) within the Tx E3
LAPD Interrupt/ Satus Regster will reflect the status for the LAPD Transmitter Interrupt.

Note: This bit- field will be reset upon reading this register.
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Summary of Qperating the LAFD Transmitter
Qnce the user has invoked the “TYOL Sart’ command, the LAPD Transmitter will do the following.

» Gnerate the four octets of the LAFD Message frame header (e.g., Hag Sequence, SAPl, TH, Gontral, etc.) and
insert it into the header octet positions within the LAFD Message frame.

« It will read in the contents of the “Transmit LAFD Message” buffer (e.g., the PMOL message data) and insert it
into the “Information Payload” portion of the LAFD Message frame.

» ompute the 16- bit ‘Frame Check Sum” (FCS) of the LAFD Message Fame (eg., of the LAPD Message header
and the PMOL message data) and insert this value into the FCS value octet paositions within the LAFD Message
frame.

 Append a ‘trailer” Hag Sequence octet to the end of the LAPD Message frame (falloning the 16 bit FCS value).

» Fragment the resulting LAPD Message frame into octets; and begin inserting these octets, into either the GC or
NR byte- field of the outbound E3 frame (depending upon the user's selection).

» (omplete the transmission of the frame overhead, information payload, FCS value, and trailing Hag Sequence
octets via the Transmit E3 Framer.

(Once the LAPD Transmitter has completed its transmission of the LAFD Message frame, the UN will generate an
interrupt to the local mQ mP (if enabled). Aterwards, the LAPD Transmitter will either halt its transmission of LAPD
Message frames or will proceed to retransmit the LAPD Message frame, repeatedy at one- second intervals. In
between these transmission of the LAFD Message frame, the LAPD Transmitter will be sending an continuous
stream of ‘Hag Sequence” bytes. The LAPD Transmitter will continue this behavior until the user has disabled the
LAPD Transmitter by writing a “1” into bit 3 (No Detalink) within the Tx E3 Corfiguration Regster.

Note: In order to prevent the user's data (the AMOL Message within the LAPD Message Frame) from mimicking the
‘Hag Sequence” byte or an Abort Sequence, the LAPD Transmitter will search through the AVOL Message data

and insert a “0” into this data, immediately following the detection of five (5) consecutive “1s” (this “stuffing” occurs
while the AVEL message data is being read in from the “Transmit LAFD Message buffer” and is being encapsu-
lated into a LAFD Message frame. The “Far- End’ LAFD Receiver (See Section 7.1.2.5) will have the responsibility

of checking the “newly received” PMCL messages for a string of 5 consecutive “1s” and removing the subsequent
‘0" from the payload portion of the incoming LAPD message.

Hgures 43 and 44 presents two flow chart diagrams. Hgure 43 depicts the procedure (in “white boxes’) that the user

should use in order to transmit a AVDL Message via the LAFD Transmitter, when the LAFD Transmitter is config-
ured to ‘retransmit” the LAFD Message frame, repeatedy at one second intervals. This figure also indicates (via
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the “Shaded’ boxes) what the LAPD Transmitter circuitry will do before and during message transmission.

—>| Initiate the LAPD Message frame transmission.

Wite the “LAPD Message frame identification”
octet into the first octet position within the LAPD Transmitter will “stuff” the contents of the
“Transmit LAPD Message” buffer (Address = 86h). r» PMDL Message (residing within the “Transmit

* LAPD Message” buffer).

Wite the PMDL Message into the remaining *
pfortlons%f] ttheD‘[I;rhansmlt LAPD Message” buffer LAPD Transmitter will read out “stuff” PMDL
(from 0 ). Message and encapsulate it into a LAPD

* Message frame.
Specify the type/ size of the LAPD Message frame *
to be transmitted. - - -
Wite in the appropriate value into bits 5 and 6 LAPD Trans_mnter will compute and insert the
within the Tx E3 Configuration Register. FCS value, into the LAPD Message frame.

Y v

Speafy vhether the outboun_d LAPD Message LAPD Transmitter will fragment LAPD Message

frame is to be transported via the GC or the NR T ) ; ) )

byte- fields, within each “outbound” E3 Frame frame into “octets” and begin to insert these octets into
: . i the GC or NR byte- field (depending upon user’s

* selection) into each “outbound” E3 frame.
Enable the LAPD Transmitter. +
* Complete transmission of LAPD Message frame.
Configure the LAPD Transmitter to repeat transmissions *

of the LAPD Message frame at one- second intervals.
| Generate “Completion of Transmission of LAPD

v Message frame Interrupt.
LAPD Transmitter will generate a continuous *
string of “Flag Sequence” bytes. These bytes will
be transported via either the GC or the NR byte Wait One Second. Generate a continuous
field (depending upon user's selection). string of Flag Sequence Bytes.

Fgure 43. How (hart depicting how to use the LAFD Transmitter (LAPD Transmitter is configured to re- transmit the
LAFD Message frame repeatedly at one- second intervals)
Hgure 44 presents the procedure (in “white boxes”) that the user should use in order to transmit a PVDL Message
via the LAPD Transmitter, when the LAFD Transmitter is configured to transmit the LAPD Message frame only
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once, and then halt transmission.

Wite the “LAPD Message frame identification”
octet into the first octet position within the
“Transmit LAPD Message” buffer (Address = 86h).

Y

Wite the PMDL Message into the remaining
portion of the “Transmit LAPD Message” buffer

(from 87h to DDh).

Specify the type/ size of the LAPD Message frame
to be transmitted.

Wite in the appropriate value into bits 5 and 6
within the Tx E3 Configuration Register.

v

Specify whether the “outbound” LAPD Message
frame is to be transported via the GC or the NR
byte- fields, within each “outbound” E3 Frame.

v

Configure the LAPD Transmitter to transmit
LAPD Message Frame Only Once.

Y

Enable the LAPD Transmitter.

Y

LAPD Transmitter will generate a continuous
string of “Flag Sequence” bytes. These bytes will
be transported via either the GC or the NR byte
field (depending upon user's selection).

—»| Initiate the LAPD Message frame transmission.

Y

LAPD Transmitter will “stuff” the contents of the
PMDL Message (residing within the “Transmit

—| LAPD Message" huffer).

Y

LAPD Transmitter will read out “stuff” PMDL Message
and encapsulate it into a LAPD Message frame.

Y

LAPD Transmitter will compute and insert the
FCS value, into the LAPD Message frame.

Y

LAPD Transmitter will fragment LAPD Message

frame into “octets” and begin to insert these octets into
the GC or NR byte- field (depending upon user’s
selection) into each “outbound” E3 frame.

Y

Complete transmission of LAPD Message frame.
1

Y

Generate “Completion of Transmission of LAPD

Message frame Interrupt.

Halt Transmission for an ‘indefinite period.

Wait until the user initiates “LAPD Message
Frame Transmission” again.

Fgure 44. How Chart depicting how to use the LAPD Transmitter (LAPD Transmitter is configured to transmit the
LAFD Message frame only once, and then halt)

The Mechanics of Transmitting New LAFD Message, if the LAPD Transmitter has been configured to retransmit the
LAPD Message frame, repeatedly at one- second intervals

If the LAPD Transmitter has been configured to retransmit the LAFD Message repeatedly at one- second intervals,
then it will do the following at one- second intervals.

» ‘Swff” the PVDL Message.

* Read in the “stuffed” PMOL Message from the “Transmit LAPD Message” buffer.

 Encapsulate this “stuffed’” PVDL Message into a LAPD Message frame.

 Transmit this LAPD Message frame to the “Far- End’ Terminal.

If the user wishes to transmit another (e.g., a different) PMCL message to the “Far End’ LAFD Receiver, he/ she will
have to write this “new’ message into the “Transmit LAPD Message” buffer, via the Mcroprocessor Interface sec-
tion of the UN.. Honewver, the user must take care when writing in this new PVCL message. If he/ she writes this
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message into the “Transmit LAPD Message” buffer at the “wrong time” (with respect to these “one- second’
LAPD Message frame transmissions), the user’s action could interfere with these transmissions; thereby caus-
ing the LAPD Transmiitter to transmit a “corrupted’ message to the ‘Far- End’ LAPD Receiver. In order to avoid
this problem, while writing the new message into the “Transmit LAPD Message” buffer, the user should do the
folloning.
1. Qonfigure the UN to automatically reset activated interrupts
The user can do this by writing a “1” into Bit 5 of the “UN I/ O Gontrol” Register, as depicted below
UN I/ O Gontrd Register, (Address = 01h)
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
LOC Rx LOC Tx IntEn AV Unipolar/ TxLine Ok Inv Rdine ak Reframe
Resst HDB3* Bipolar* Inv
RO RO RW RW RW RW RW RW
0 0 1 0 0 0 0 0
This action will prevent the LAPD Transmitter from generating its own “one- second” interrupts.
2. Eable the “One- Second” Interrupt
This can be done by writing a “1” into Bit 6 of the “UN Interrupt Enable” Regster, as depicted below
WN Interrupt Bnable Register (Address = 04h)
Bt 7 Bit 6 Bt 5 Bt 4 Bt 3 Bit 2 Bit 1 Bt O
Unused Qe Sec ™ E3 Rx E3 ™ CP Rx CP Tx Utopia Rx Utopia
Interrupt Framer Framer Interrupt Interrupt Interrupt Interrupt
Enable Interrupt Interrupt Enable Enable Enable Enable
Enable Ensble
RO R'W R'W RW RW RW R'W RW
0 1 0 0 0 0 0 0

3. Wite the new message into the “Transmit LAPD Message” buffer immediately after the occurrence of the
“Qne- Second” Interrupt

By timing the writes to the “Transmit LAPD Message” buffer to occur immediately after the occurrence of the
“One Second” Interrupt, the user avoids conflicting with the “one- second” transmission of the LAPD Message

frame, and will transmit the correct (uncorrupted) PMDL message to the “Far End’ LAPD Receiver.

6.3.3.6 Timing/ Framing Reference for the Transmit E3 Framer Block
The Transmit E3 Framer will generate and transmit E3 frame data, based upon one of three different timing or

framing sources:

* Recelve B3 Framer timing
* TXInAK input signal
e TdHameRd input signal

The user can select which one of these three timing or framing source signals to use as the reference for the
Transmit E3 Framer, by writing to Bits 0 and 1 (TmRefS[1, O]) within the UN Cperating Mbde Register
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(Address = 00h); as depicted below
UN Operating Mode Register: (Address = 00h)
Bt 7 Bt 6 Bt 5 Bt 4 Bit 3 Bt 2 Bt 1 Bit 0
Unused Disable IntLOS Reset by Cdl Loop Line Loop TmRESA[ L, Q]
Loc Eneble Reg Back Back
RO R'W RW RW RW R'W RwW

The following table lists the values of Bits O and 1 and the resulting timing source for the Transmit E3 Framer
block.

Table 24. The Rdationship between TMReESA[1:0] (e.g., Bits 1 and 0 of the UNI Operating Mode Register), and the resulting
Timing/ Framing Source for the Transmit E3 Framer Block

TmRefSA [1:0] Transmit E3 Framer Timing/ Frame Source
0 0 TXIndk input signal. Framing is asynchronous upon “power on’”.
0 1 THameRd input signal.
1 0 RdineCk input signal-fhe Recovered Cock Sgnal from the incoming (Received) B3 line signal.
1 1 TXIndk input signal. Framing is asynchronous upon “power on'”.

Each of these ‘patential” timing and framing sources for the Transmit E3 Framer are discussed in greater detail
below

6.3.3.6.1 Rdine(k-Receve E3 Famer Timing

In this mode, the Transmit E3 Framer Timing is based upon the recovered clock input signal, RdineCk,
obtained by the Receive E3 Framer. E3 framing (e.g., when the Transmit E3 Framer begins to create a new
frame) will be asynchronous with respect to any external timing signals.

This mode is convenient from the stand- point that it requires no external timing sources (to either the
TdHameRe or Txindk pins). Honever, this configuration has one dranback: If the Receive E3 Framer block
experiences an LOS condition, or somehow loses the recovered clock signal, then the Transmit E3 Framer
block will essentially have no timing source.

Therefore, in this configuration, the operation of the Transmit E3 Framer block is dependent upon the actions of
the “Near- End’ Receive E3 Framer block and its incoming E3 data- stream signal.

6.3.3.6.2 TXIndk Input Sgnal

In this mode, the Transmit E3 Framer block will use the clock signal that is input at the TxXIndk pin, as the tim-
ing reference. B3 framing (e.g., when the Transmit E3 Framer begins to create a new frame) will be asynchro-
nous with respect to any extemal timing signals. If the user selects this mode, then he/ she must insure that a
high quality 34.368 Mz clock signal is applied at this input.

The advantage of using this timing signal as the reference for the Transmit E3 Framer, over the Rd.inedk sig-
nal; is that an LGS condition (or a loss of clock recovery event with the incoming B3 line signal) does not
adversely affect the Transmit E3 Famer's operation.

6.3.3.6.3 TdHameRe Input Sgnal

In this mode, the Transmit E3 Framer block will use the input signal, at the TdrameRef input pin as the “fram-

ing reference”. In other wards, a rising edge at this input pin will cause the Transmit E3 Framer to begin its cre-
ation of a new B3 frame. Consequertly, if the user selects this input signal as the framing reference signal, he/
she must supply a 8 kHz clock signal to this input pin.
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6.3.3.7 Interfacing the Transmit E3 Framer to the Line

The XR T7234 B3 AM N is a digital device that takes AIM cell data from an AIM Layer processor, processes

this cell data and ultimately maps this information into the payload portion of an outbound E3 frame. In most
applications, the user will transmit this B3 frame data to the “Far- End’ terminal over a “transformer- coupled” cop-
per medium (e.g., coaxial cable) or over optical fiber. If the user wishes to transmit the E3 frame data over coax-
ial cable, then he/ she must interface the UNI device to a line interface unit (LIU) IC. An LIU is a device that has
sufficient drive capability, along with the necessary pulse- shaping circuitry to be able to transmit a signal

through the transmission medium in a manner that it can be reliably received by the “Far- End’ receiver. Fgure 45
presents a dircuit schematic depicting the UN interfacing to an LU (XR T7296 E3 Transmit LIU).

If the user wishes to transmit the E3 frame data over optical fiber, then he/ she must interface the UN to an “Hec-
trical- to- Qptical” converter device.
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Fgure 45. Schemdtic of the XR 17234 E3 UNI interfacing to the XR T7295E and XR 17296 E3 Line Interface Unit
devices.

6.3.3.7.1 Line Interface Quput Mode

The UN device can be configured to operate in one of two ‘“Line Interface” output modes.
* Unipolar

* Bipolar

Each of these “Line Interface” output modes are described below
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6.3.3.7.1.1 The Unipolar Mode

The Transmit E3 Framer can transmit data to the LIU IC or other external circuitry via two dfferent output modes:
Unipolar or Bipolar. If the user selects Unipolar (or Sngle- Rail) mode, then the contents of the E3 Frame is output
via the PGS pin in a NRZ (non- retum- to- zero) format to external circuitry. The TONEG pn will only be used to
dencte the frame boundaries. THNEG will pulse “high” for one bit- period, at the start of each new E3 frame, and will
remain “low’ for the remainder of the frame period. Fgure 46 presents an illustration of the TPCE and TNEG Sg-
nals during data transmission while the UN is operating in the Unipolar mode. This mode is sometimes referred to
as the “Sngle Ral” mode because the data pulses only exist in one polarity: positive.

Daa |1 0 1 1 o o 1 o0 o0 1 1 1 0 1 0 1 0 0 1 1 1 0

TXPOS

] -

TXNEG

TxLineClk

U U

Frame Boundary

Fgure 46. The Behavior of TROE and TINEG signals during data transmission while the LN is operating in the Unipolar
Mode

Note: The user is advised not to operate the UN in the Unipolar mode if he/ she wishes to transmit the E3 frame
data to a “Far- Ehd’ E3 Taminal over some transformer- coupled copper medium. The user should, instead, use one
of the Bipolar- mode line codes for this application. The Unipolar mode can be used to drive the line signals through
optical fiber. In this case, the T™@PCS output would be applied to an LED at the electrical/ optical interface circuitry.

The user can configure the UN to operate in the Unipolar Mode, by writing a “1” to Bit 3 (Unipolar/ Bipolar*) within
the UN I/ O Gontrol Regster (Address = 01h), as shown below

(U U U

UN I/ O Qontrol Register (Address = 01h)
Bt 7 Bt 6 Bt 5 Bt 4 Bit 3 Bt 2 Bt 1 Bit 0
LOC Rx LOC T Interrupt A/ Unipolar/ Tline Rdine ak Reframe
Enable HDB3* Bipolar* aKk Inv Inv
Reset
RO RO RW RW RW RW RW RW
0 0 X X 1 X X 0

6.3.3.7.1.2 The Bipolar Mode

Wen the UN is operating in the Bipolar (or Dual- Rail) mode, then the contents of the E3 frame data is output via both
the TMPCS and TNEG pns. If the user chooses the Bipolar mode, then he/ she can transmit the B3 line signal to the
‘Far- End’ Recever via one of two different line codes: Atemate Mak Inversion (AVl) or Hgh Density Bipolar- 3 (HDR3).
Each one of these line codes will be discussed below. The Bipolar mode is sometimes referred to as the “Dual- Rail”
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mode because the data pulses occur in two polarities: positive and negative. It is important to note that the bipolar
mode is the “‘mode of choice”, if the user is trying to transmit the B3 frame data over transformer- coupled coaxial
cable. This is because the “bipolar” line codes introduce no dc component into the line signal. Hence, dc distortion
is minimized. The role of the T™POS TNEG and TdineGk output pins, for the Bipolar mode are discussed below:

T™XPCBFransmit Positive Pdarity Pulse:

The UN device will assert this output to the LIU IC when it desires for the LIU to generate and transmit a ‘positive
polarity” pulse to the “Far- End’ Receiver.

TANEGHansmit Negative Pdarity Pulse:

The UN device will assert this output to the LIU IC when it desires for the LIU to generate and transmit a ‘hegative
polarity” pulse to the “Far- End’ Receiver.

TLineQk-Fransmit Line Clock:

The LIU IC uses this signal, from the UN, to sample the state of its TMPCOS and TNEG inputs. The results of this
sampling dictates the type of pulse (positive polarity, zero, or negative polarity) that it will generate and transmit to
the ‘Far- Bnd” Receive E3 Famer.

The user can configure the UN to operate in the Bipolar Mbde, by writing a ‘0" to Bit 3 (Unipolar/ Bipolar*) within the
UN I/ O Gontrol Register (Address = 01h), as shown below

WN I/ O ontrol Register (Address = 01h)
Bt 7 Bt 6 Bt 5 Bt 4 Bit 3 Bt 2 Bt 1 Bit 0
LOC Rx LOC Tx Interrupt AV Unipolar/ TxLine CK Inv Rdine ak Reframe
Enable HDB3* Bipolar* Inv
Reset
RO RO RwW RW RW R'W RW RW
0 0 X X 0 X X 0

6.3.3.7.1.2.1 The AM Line Code

AM or Atemate Mark Inversion, means that consecutive “one’s” pulses (or marks) will be of opposite polarity, with
respect to each other. The line code involves the use of three different amplitude levels” “+17, “0”, - 1. The “+1" and
““ 1" amplitude signals are used to represent one’s (or mark) pulses and the “0" amplitude pulses (or the absence of
a pulse) are used to represent zeros (or space) pulses. The general rule for AM is: if a given “mark’ pulse is of
“positive” polarity, then the very next “mark” pulse will be of ‘negative” polarity and vice versa. This altemating
polarity relationship exists between two consecutive mark pulses, independent of the number of “zeros” that may
exist between these two pulses. The Transmit E3 Framer takes the binary stream of E3 frame data and outputs this
data to the LIU device, in the AM line code format via the TXPOS and TINEG autput pins. Hgure 47 presents an
illustration of E3 frame data which is encoded into the AV Line code. This figure illustrates this AV encoded E3
frame as it would appear at the TYPOS and TINEG pins of the UN, as wal as the output signal on the line.
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Fgure 47. lllustration of AM Line Code as output by the Transmit E3 Framer, within the UN device.
The user can configure the UN to operate with the AM Line code by writing a “1” to Bit 4 (AVI/ HDB3*) within
the “UNl I/ O Gontrol” Register, as depicted below:
“UN I/ O Qontrol” Register (Address = 01h)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
LOC Rx LOC Tx Interrupt A/ Unipolar/ Tline CKk Inv Rdine dk Reframe
Enable HDB3* Bipolar* Inv
Reset
RO RO RW RW RW RW RW RW
0 0 X 1 0 X X 0

Note: This bit- field is ignored if the UN is configured to operate in the Unipolar Mode.

6.3.3.7.1.2.2 The HDB3 Line Code

The Transmit E3 Framer and the associated LIU IC combine the E3 frame data and timing information (origi-
nating from the Tdinedk signal) into the B3 line signal that is transmitted to the “Far- End’ Teminal. The LIU at
the ‘Far- End’ Terminal has the task of recovering this data and timing information from the incoming pulses on
the B3 line. Most B3 LIU devices, on the market today, contain clock and data recovery schemes that rely on the
use of Phase- Locked- Loop (PLL) circuitry. The PLL circuitry, within the LIU, assists in the clock and data recov-
ery process by “locking” onto the transitions in the E3 line signal. Therefore, these clock recovery schemes are
wnerable to the occurrence of a long stream of consecutive zeros (e.g., the absence of transitions in the ling).
Hence, some approach is needed to insure that such a long string of consecutive zeros can never happen. Qne
such technique that is used in the B3 transport medium is HDB3 encoding. In general, the HDB3 line code is
very similar to the AM line code: with the exception of the case when a long string of consecutive zeros occurs
on the line. In HOB3 line coding, any string of 4 consecutive zeros will be replaced with either a “000V or a
‘BOOV’ where “B” refers to a Bipolar pulse (eg., a pulse with a polarity that is compliant with the AVl coding
rule). And “V' refers to a Bpolar Molation pulse (e.g., a pulse with a polarity that violates the alternating polarity
scheme of AM). The decision between inserting an “000V' or a “BO0V' is made to insure that an odd number of
Bipolar (B) pulses exist between any two Bipolar Molation (\) pulses. When the UN is configured to transmit E3
frame data in the HDB3 line code, the Transmit B3 Framer will take the E3 frame data and output it (onto the
line) in the HDB3 format via the TXPOS and TYNEG output pins. Hgure 48 presents an illustration of the Trans-
mit E3 Framer taking E3 frame data (in a binary data stream format) and converting it into the HDB3 encoded
format. The “HDB3- encoded” dual- rail data is then output to the LIU via the T)PCS and TXN\EG output pins.
Hgure 48 also illustrates the resuling signal on the E3 line.
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Hgure 48. lllustration of two examples of HOB3 BEncoding

Note: Hgure 48 shows two examples of “zero- suppression” due to the HDB3 line code. In the first example, a string
of 4 consecutive zeros is replaced by a “000V' pattem. In the second example, a string of 4 consecutive zeros is
replaced by a “BOOV' pattern.

The user can configure the UN to operate with the HDB3 Line Code by writing a “0” to Bit 4 (AW/ HDB3*) within the
‘UNI V O Gontrol” Register, as depicted below

WN I/ O Gontrol Register (Address = 01h)
Bit 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
LOC Rx LOC T Interrupt A/ Unipolar/ Tline CK Inv Rdine dk Reframe
Enable HDB3* Bipolar* Inv
Resst
RO RO RW RW RW RW RW RW
0 0 X 0 0 X X 0
Note: This bit- field is ignored if the UN is configured to operate in the Unipolar Mode.
6.3.3.7.2 Tinedk Qock Edge Selection
The UN alloas the user to specify whether the E3 frame output data (via the T@PCOS and THNEG autput pins) is to be
updated on the rising or faling edges of the TdineCk signal. This selection is made by writing to bit 2 (TdineQk
Inv) within the “UN I/ O Gontrol” Register, as depicted below
UN I/ O Qontrol Register (Address = 01h)
Bit 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
LOC Rx LOC Tx Interrupt AV Unipolar/ TxLine CK Inv Rdine Reframe
Enable HDB3* Bipolar* ak Inv
Resst
RO RO RW RW RW RW RW RW
0 0 X 1 0 X X 0
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The following table relates the contents of this bit- field to the clock edge of Td.ineQk that updates the data on the
TXPCB and TYNEG output pins.

Table 25. The Redationship between the contents of Bit 2 (Tdinedk Inv) within the UNI V O Gontrol Register and the TxLinedk clock
edge that TMPOS and TXN\EG outputs are updated on

Bt 2 Result
0 Rising Edge: Qutputs on TXPCS and/ or TANEG are updated on the rising edge of TxLineQk.
See FHgure 49 for timing relationship between Tdinedk, TPOS and TYHNEG signals, for this selection.
1 Faling Edge: Qutputs on TPOS and/ or TANEG are updated on the falling edge of TlineQk.

See Hgure 50 for timing relationship between Tdinedk, TPOS and TYNEG signals, for this selection.

Note: The user will typically make the selection based upon the “set- up” and “hold” time requirements of the

“Transmit LUU" IC
|<— 132 —>|
TxLineClk
—>| 130 £33 — I
TXPOS
TXNEG

Fgure 49. Waveform/ Timing Rdationship between TdLineQk, T}PCS and TXNEG— TXPCOS and TXNEG are configured

to be updated on the rising edge of Tdinedk
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|<— 132 —>|

TxLineClk

—>| - 31 33

TXPOS /
TXNEG /—\—/—\

Hgure 50. Waveform/ Timing Relationship between Tinedk, TROS and TANEGHECSE and TINEG are configured
to be updated on the faling edge of Td.inedk

6.3.4 The Transmit E3 Framer Serial Qutput Port

The T™XCH Serial Input allows the user to insert his/ her valug(s) for the overhead (CH bytes into the outbound E3
Fames. The T™XCH Serial Input Port is activated when the user asserts the TxCHns pin (e.g., toggles this input pin
“high”). Once this serial port is activated, then the user is expected to serially apply his/ her choices for the E3 CH
bytes at the ™xCH input pin. The ™OHOK output pin functions as a clock that will sample and latch data at the
T*CH input pin on its rising edge. The frequency of this TxGHOk clock signal is approximately 448 kHz. The TxG
Hame output signal is provided to inform the user when the value for the M3 (most significant bit) of the FAL
byte is expected. The T™XCH Serial Input port expects the user to apply his/ her value for CH bytes in the order as
presented in Fgure 31.

The TXCH Serial Input port also allows the user to selectively extemally insert his/ her value for the E3 CH data
(eg., alloning some of the CH bytes to be intemally generated, while inserting his/ her own values for the remaining
overhead hits). This can be accomplished by ‘keeping track’ of the number of clock pulses occurring since the last
assertion of the TxGHrame signal, and by asserting the T*CHnNs at the time the TXOH serial input port would be
expecting the “CH byte(s) that the user wishes to be externally inserted”. The T*CHns input should be negated for
the remainder of the B3 frame sampling period, so that these CH bytes will be intemally generated.

Hgure 51 presents a timing diagram that illustrates the behavior of the T™@OH serial interface signals during user
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input of the B3 CH bits.

l— (24 —p»}

TXOHCIk

TxOHFrame

- t27
t26 -

) - -

129 | g—
—>| 128  |-g—

TxOHIns L

Fgure 51 Timing Diagram illustrating the Behavior of the E3 CH Byte Sarial Input Port, during user input of the CH bytes.

6.3.5 Transmit E3 Framer Interrupts
The Transmit E3 Framer block will generate an interrupt to the local mP/ mC upon the occurrence of one condition;
» (ompletion of Transmission of LAPD Message frame

Iif this condition occurs, and if this particular condition has been enabled for interrupt generation, then when the local
mP mC reads the UN Interrupt Satus Register (during the early stages of Interrupt Processing), as shown below; it
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should read OxDxoood (where the - b suffix denctes a binary expression, and the “X’ denotes a “don't care”
value).
WN Interrupt Satus Register (Address = 05h)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0
Unused Qe Sec ™ E3 Rx E3 ™ CP Rx CP Tx Uopia Rx Utopia
Interrupt Framer Framer Interrupt Interrupt Interrupt Interrupt
Satus Interrupt Interrupt Satus Satus Satus Satus
Satus Status
RO RR RO RO RO RO RO RO
0 0 1 0 0 0 0 0
A this point, the local mP mC has determined that the Transmit E3 Framer block is the source of the interrupt,
and that the Interrupt Service Routine should branch accordingly. Snce the Transmit E3 Framer only contains
one possible source of interrupt, the Interrupt Service Routine should branch to the “Tx E3 LAPD Satus/ Inter-
rupt” Register (Address = 3Fh). The roles/ functions of the bit- fields, within this register, that are relevant to
interrupt processing are described below:
TX B3 LAPD Satuy Interrupt Register (Address = 3Fh)
Bit 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Unused TOL Start T™OL Busy T}LAMD Interrupt Enable TLAD Interrupt Satus
RO RO RO RO RW RO R'W RR
0 0 0 0 X X X X

This register has four (4) active bit- fields. However, only two of these hit- fields are relevant to interrupt process-
ing. Bit O is an interrupt status bit and Bit 1 is an interrupt enable bit.

Bit O-BAD Interrupt Satus

This “Reset Upon Read’ hit- fidld is asserted once the LAPD Transmitter has completed transmission of a

LAPD Message frame to the “Far- Ehd’ Receiver. Additionally, the UN will natify the local mQ mP o this fact by
asserting the INT* output pin to the local mMT mP. The purpose of this interrupt is to alert the local M@ mP that the
LAPD Transmitter has completed the transmission of the LAPD message frame, and that it is ready and avail-

able to transmit another PVDL Message.

Bit 1-BdAPD Interrupt Enable

This “Read Wite” hit- field allows the user to enable/ disable interrupts generated due to the completion of trans-
mitting a LAFD message frame to the “Far- Ehd’ Receiver. The user can enable this interrupt by writing a “1” to
this bit- field. Conversely, writing a “0” into this bit- field disables this interrupt.
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7.0 The Recave Section

The purpose of the Recelver Section of the XR T7234 E3 AIM N device is to allow a local AIM Layer (or AIM
Adaptation Layer) processor to receive AIM cell data from a remote piece of equipment via a public or leased E3
transport medium.

The Recave Section of the E3 UNI chip consists of the following functional blocks:

* Receive E3 Framer

* Receive Cdl Processor

* Receive Uopia Interface

The Recaive B3 Framer will synchronize itself to this incoming E3 Data Stream (containing ATM cells) via the RPCS
RNEG, and Rdinedk input pins, and proceed to “strip off” and process the CH bytes of the B3 frame. Onee all of
the CH bytes have been removed, the payload portion of the received E3 Frame should consist of AM cells, which
are subsequently sent on to the Receive Gdl Processor.

The Receive Cdl Processor takes the “unframed’ stream of AIM cell data and performs the following operations.
» (Cdl Ddineation.
» HEC Byte Veification

It takes the first four octets of the cell (the header) and computes a HEC byte. The Receive Cdl Processor will then
compare this locally computed HEC byte value with that of the fifth octet, within the incoming cell. If the two HEC
byte values are equal, then the cell is then retained for further processing. If the two HEC byte values are not equal,
then most of the cells with single- hit errors are corrected. Honever, the cell is optionally discarded if multiple- bit
errors are detected.

* Ide Cdl Fitering

The Receive Cdl Processor will detect and (optionally) remove Idle Cdls. And can be configured to filter User and
OM cells.

 User (Al Hltering

The Receive Cdl Processor can be configured to filter user or QMM cells, based upon their header byte pattens.

 The Receive Cdl Processor will (optionally) de- scramble the payload portion of the cell (the 6th through the 53rd
octet), and pack these octets in with the cell header bytes, and the HEC byte for transmission to the Receive Uopia
Interface block.

The following sections discuss the blocks comprising the Receiver section of the E3 UNI in detall.

7.1 RECHE B3 FRAVER

7.1.1 Brief Description of the Receive E3 Framer

The Receive B3 Framer receives the B3 frame data from the line, via the RPOS RNEG, and RdLinedk input

pins; and it synchronizes itself to the incoming E3 data- stream. It decodes and frames the incoming data into B3
frames. The Receive E3 Framer supports the MU T G832 compliant B3 framing format. It detects Line Gode Mola-
tions (LCV), the Loss of Sgnal (LOS), the Aarm Indication Satus (AS), Qut of Frame (O0F), and Loss of Fame
(LOF conditions. The Receive E3 Hamer computes the BIP- 8 values over a given B3 frame and compares it that
within the BM byte- field in the very next incoming E3 frame. It extracts and processes the E3 frame overhead bytes
and provides them to a serial output port. Fnally, the Receive E3 Framer will receive LAFD Message frames from
the “Far- End” Transmit E3 Framer. Aterwards, the LAPD Receiver (within the Receive E3 Framer) will extract out

the PMCL Messages from the LAFD Message frames, and will write it into the “Receive LAFD Message” buffer.
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The Receive B3 Framer will detect and generate interrupts upon error conditions. The status of the Receive E3
Famer can be read by registers through the UNI- Mcroprocessor Interface. The Receive E3 Framer will route the
contents of the E3 frame payload to the Receive Cdl Processor.

Hgure 52 presents a simple block diagram of the Receive E3 Framer along with the associated pins. Additionally,
Fgure 53 presents a more in- depth functional block diagram of the Receive E3 Framer.

From E3 LIU

RLOS  RxLineClk RxPOS  RXNEG

S

——p RXAS
——» RxLOS

————» RXOH
——p» RXOHClk

Rx Framer g RXOHFrame

———» RxFrame
+——» RXOOF
—— - RXLOF

C

To Receive Cell Processor

Fgure 52. Smple Bock Dagram of the Receive E3 Framer, with associated pins
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RXOHCK Converter P RXOH
TP RxOHFrame
RPOS  — Receive Frame RXQOF
R<NEG —ppme{ HDB3 Synchronizer - AIS
) Decoder ] > - L OF g Cell Data to
RxLineClk ~ —pm] 4 - LOS OH LoS RxCP
- COFA Extractor LOF
> COFA
Decoded l Sync Byte 1 As
ecode }L
Serial Data Data ' '
BIP- 8 Error
BIP- 8 Verifier
Frame Pulse
Framing
Framing Byte | Byte Error
Verifier
Payload Type Interrupt ——
Mismatch Generator RXE3 Int
Register — Paylogd Type ]
— ) Validator
Select —» Control Signals
Read —pm! pyp3 Registers —TTB Change Indicator FERF Bit FERF Change
Write  ——j-1 B Status Signal Validator
Data Bus ~—]
Timing Marker T R
> Validator P10 Reg.
LAPD Msg
Rev'd
. Rx LAPD Rx LAPD RAM .D 2 B
Processor . (88 Bytes) ala bus
_>

Hgure 53. Functional Block Ciagram of the Receive E3 Famer

7.1.2 DETALED RUNCTIONAL DESCRPTION G- THE RECEVE B3 FRAVER

7.1.2.1 Recaving and Decoding Incoming E3 Data-va the E3 Line

When incoming pulses, within the B3 line signal armive at a “receiving” terminal, the E3 line signal is typically
received by the ‘Line Interface Unit” (LIU) device. The LIU will recover the dock and data from the E3 line signal,
and output this data to the Receive E3 Framer via the RPOS RNEG, and RdLinedk input pins. Therefore, the
Receive E3 Framer will receive both timing and data information from the incoming E3 data stream. The E3 timing
information will be received via the Rdinedk input pin; and the E3 frame data information will be received via the
RPCS and RNEG input pins. The Receve E3 Framer is capable of receiving E3 data pulses in either the “Unipolar”

or ‘Bipolar’ modes. If the Recelve E3 Framer is operating in the “Bipolar’ mode, then it can be configured to decode
either AVl or HDB3 line code data. Each of these input formats and line codes will be discussed in detail, below:
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7.1.2.1.1 Unipolar Mode Decoding

If the Receive B3 Framer is operating in the “Unipolar’ Mbde, then it will receive the Single Rall NRZ E3 data pulses
via the RPCS input pin. The Receive E3 Framer will also receive its timing signal via the RdineCk signal. Honewer,
no data pulses will be applied to the RNEG input pin. The Receive E3 Framer receives a logic “1” when a logic “1”
level signal is present at the RPCS input pin, during the sampling edge of the Rdinedk signal. Likewise, a logic
‘0" is received when a logic “0” level signal is applied to the RPCS pin. Fgure 54 presents an illustration of the
behavior of the RPCS RANEG and Rdinedk pins when the UNIl is receving B3 frame data, while operating in

the Unipolar Mode.

Daal 1 0 1 1 0 o0 1 0 0 1 1 1 o0 1 0 1 0 0 1 1 1 0 0 1

e L

RXNEG

RxLineClk

Fgure 54. Behavior of the RXPCS RMNEG and Rdinedk signals during data reception of Unipolar Data

Note: Qperating the UN in the Unipolar Mode is recommended if the user intends to transmit and receive the B3
frame data over optical fiber. Honever, if the user intends to transmmit and receive the B3 data over a transformer-
coupled copper medium (e.g., coaxial cable), then he/ she is urged to operate the UN in the “Bipolar’” mode.

The user can configure the Receive B3 Framer to operate in either the Unipolar or the Bipolar Mode by writing the
appropriate value into Bit 3 (Unipolar/ Bipolar*) within the “UNl I/ O Gontrol” Register, as depicted below

WN I/ O ontrol Register (Address = 01h)
Bt 7 Bit 6 Bt 5 Bt 4 Bit 3 Bt 2 Bt 1 Bit 0
LOC Rx LOC T Interrupt AV Unipolar/ TxLine Ok Inv Rdine ak Reframe
Enable HDB3* Bipolar* Inv
Resat
RO RO RwW RW RW RwW RW RW
0 0 X 1 0 X X 0

The following table relates the value within Bit 3 (Unipolar/ Bipolar*) to the Receive E3 Framer Line Interface Input Mode.

Table 26. The Relationship between the contents of Bit 3 (Unipolar/ Bipolar*) within the UNI I O Gontrol Register and the resulting
Receive E3 Framer Line Interface Input Mode

Bt 3 Recelve E3 Framer Line Interface Input Mode
0 Bipolar Mode (Dual Rail): E3 Frajme data is receive via both the RPOS and the RNEG input pins.
1 Unipolar Mode (Single- Rail): E3 Frame data is received via only the RPCS input pin. No E3 frame
data is received via the RINEG input pin.
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Note:

1. The default condition is the Bipolar Mode
2. This selection also effects the Transmit E3 Framer Line Interface Qutput Mode

7.1.2.1.2 Bipolar Mode Decoding

If the Receive E3 Framer is operating in the Bipolar Mode, then it will receive the E3 data pulses via both the REPCS
and RN\EG inputs. Additionally, the Receive E3 Framer will also receive the E3 timing signal via the RdineQk
input pin. FHgure 55 presents a circuit diagram illustrating how the Receive E3 Framer interfaces to the Line Interface
Unit while the UNI is operating in the Bipolar Mode. If the Receive E3 Framer is operating in the “Bipolar” mode,
then it can be configured to decode either the AVl or HDB3 line codes.

5y
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Fgure 55. lllustration on how the Receive E3 Framer interfaces to the Line Interface Unit, while the UN is operating in
the Bipolar Mode

The Bipolar mode is the “‘mode of choice” if the user intends to transmit and receive E3 data over transformer- coupled
copper medium (e.g., coaxial cable). This is because the Bipolar line codes (AM and HOB3) contain no dc compo-
nents; thereby eliminating dc distortion in the line. The role of the RPCS RINEG and Rdinedk input pins, for

the Bipolar Mode are discussed below.

RPCEReceive “Poditive- Pdarity” pulse
The external LIU will assert this input pin, when it is receiving a “positive- polarity” pulse from the line.
RONEGReceive “Negative- Pdarity” pulse
The external LU will assert this input pin, when it is receiving a “negative- polarity” pulse from the line.
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RdLinedk-Receve Line dock
This signal is the “recovered clock” output signal, which the LIU has extracted from the incoming E3 line signal.
The UN IC uses this signal, to sample the state of the RPCS and RNEG input pins.

7.1.2.1.2.1 AV Decoding

In the AVl or Atemate Mark Inversion line code, consecutive “‘one’s” (or mark) pulses will be of opposite polarity
with respect to each other. This line code involves the use of three different amplitude levels: “+1", “0”, and “- 1”. The
“+1" and *- 1" amplitude signals are used to represent the one’s (or mark) pulses in the B3 data- stream. The ‘0"
amplitude pulses (or the absence of a pulse) are used to represent zeros (or space) pulses, in the E3 data- stream.
The general rule for AV is: if a given “mark” pulse is of positive polarity, then the very next “mark” pulse will be of
negative polarity, and vice versa. This altemating- polarity relationship exists between two consecutive mark pulses,
independent of the number of zeros that exist between these two pulses. The Line Interface Unit has the task of
receiving the line signal and converting it into a “dual- rail” format (e.g., positive- polarity data and negative- polarity
data). The two signals that comprise the “dual- rail” format are applied to the RPCE and RNEG input pins of the
WN. Hgure 56 presents an illustration of the AV Line Code as would appear at the RPCS and RINEG pins of the
WN, as wel as the incoming line signal.

Data i 0 1 1 O

L

[1
L

rRxPOS [ | 1
RXNEG 1 1

O O o0 1 o 1 1 1
[T T1

Line Signal

s

Fgure 56. lllustration of the AM Line Code

7.1.2.1.2.2 HOB3 Decoding

The Transmit E3 Framer, and the associated LIU embed and combine the E3 frame data and clocking information
into the line signal that is transmitted to the “Far- End’ terminal. The Line Interface Unit and Receive E3 Framer at
the ‘Far- End’ terminal, has the task of recovering this data and timing information from the incoming B3 data stream.
Most B3 LIUs, on the market today, employ clock and data recovery schemes that rely on the use of Phase- Locked-
Loop (PLL) circuitry. The PLL circuitry, within the LIU, assists in the clock and data recovery process by “locking”
onto the transitions in the B3 line signal. Therefore, these clock recovery schemes are vulnerable to the occurrence
of a long stream of consecutive zeros (eg., no transitions in the line). This scenario can cause the PLL to lose “lock”
with the incoming E3 data, thereby causing the “clock” and data recovery process of the LU device to fail. Therefore,
some approach is needed to insure that such a long string of consecutive zeros can never happen. Qne standard
technique that is used in the E3 Transport Medium is “HDB3 encoding”. In general, the HDB3 line code behaves

just like AVI; with the exception of the case when a long string of consecutive zeros occurs on the line. In HOB3 line
coding, any string of 4 consecutive zeros will be replaced with either a “000V or a “BOOV’ where ‘B’ refers to a Bipolar
pulse (eg., a pulse with a polarity that is compliant with the AVl coding rule). And V' refers to a Bipolar Molation
pulse (eg., a pulse with a polarity that \iolates the atemating polarity scheme of AVl.) The dedsion between insert-

ing an “000V’ or a “BOOV' is made to insure that an odd number of Bipolar (B) pulses exist between any two Bipolar
Molation (\) pulses. The Recelve E3 Framer, when operating with the HDB3 line code is responsible for decoding
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the HDB3- encoded data (e.g., substituting the “000V’ or “BOOV' pattern with 4 consecutive ‘0s”.) in order to restore
the data (transmitted over the E3 transport medium) into its original format. Fgure 57 presents a timing diagram
that illustrates the following.

« The ‘bipolar” pulses of the incoming E3 line signal.

» The resulting “dual- rail” input signals applied to the RPCS and RNEG input pins of the UN (Nate this signal is
gtill in the HDB3- format).

« The “HDB3 decoded” B3 data stream (in the “Deta” row o this figure).

0 0

Line Signal H I_[ I_[ I_[ I_[ I_[ ﬂ H
L] o o O L O O

SR AN IS S N S NNy O o n

wee | 0 e A A N e SN O

Fgure 57. lllustration of two examples of HDB3 Decoding

Note: Hgure 57 presents two examples of HOB3- decoding, which is accomplished by the Receive E3 Framer block
(within the UNI device). In the first example, a “000V' pattem is decoded back into a string of “4” consecutive zeros.
In the second example, a “BO0OV’ pattem is decoded back into a string of “4” consecutive zeros.

7.1.2.1.2.3 Line Code Molations

The Receive B3 Framer will also check the incoming E3 data stream for line code violations. For example, if the
Receive E3 Framer detects the occurrence of a bipolar violation pulse that is determined to be invalid, (e.g., the
Bipolar Molation pulse is not involved in the substitution of an “000V’ or a “BOOV' pattem in the place of 4 consecu-
tive “0s”.) then an LCV (Line Gode Molation) is flagged and the Receive E3 Framer will increment the “FIMON LOV
Bent Gount- MB LB’ Regsters (Address = 40h and 41h). Additionally, the LOV* Qne Second Accumulation Reg
isters will also be incremented. Another example of a Line Gode Molation woud be: if the incoming B3 data is

HDB3 encoded, and if four (or more) consecutive zeros are received in the B3 line signal. Such an event would also
cause the Recelve E3 Framer to increment these AVION LCV Registers.

The user can determine the number of line code violation everts that have been detected by the Receive B3
Famer, by reading the PMON LOV Brert Gount Registers. The bit- format for these registers is presented below

AVION LCV Bent Count: Register-M3B (Address = 40h)

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0
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AVION LCV Bent Count Register-£B (Address = 4h)
Bt 7 Bt 6 Bt 5 Bit 4 Bt 3 Bt 2 Bit 1 Bt O
LCV Brent Gount-kow Byte

RR RR RR RR RR RR RR RR

0 0 0 0 0 0 0 0
These registers contain a 16- hit expression on the number of line code violation events that have been detected
since the last read of these registers. These registers are reset upon read.
7.1.2.1.3 Rdinedk dock Edge Sdection
The incoming Unipolar or Bipolar data, applied to the RPCOS and the RNEG input pins are clocked into the
Receive B3 Framer via the RdlineCk signal. The UN alloas the user to specify which edge (e.g., rising or falling)
of the Rdinedk signal will sasmple and latch the signals at the RPCE and RNEG input pins into the UN. The
user can make this selection by writing the appropriate data to bit 1 (Rdinedk Inv) of the “UN I/ O Gontrol” Regste,
as depicted below

UN I/ O Gontrol Register (Address = 01h)
Bt 7 Bt 6 Bt 5 Bit 4 Bt 3 Bit 2 Bit 1 Bit 0
LOC Rx LOC Tx Interrupt AW/ Unipolar/ Txtine CK Inv Rdine Gk Reframe
Enable HB3* Bipolar* Inv
Reset
RO RO RW RW R'W RwW RW RW
0 0 X 1 0 X X 0

The following table relates the contents of this bit- field to the sampling clock edge of the Rdinedk signal (e.g., the
edge of the Rdinedk signal that the E3 data, input at the RPOS and RINEG pins, are sampled and latched into

the Receive B3 Framer).

Table 27. The Rdationship between the contents of Bit 1 (Rdinedk Inv) within the “UN I/ O Qontrol” Register, and the sampling edge

of the Rdinedk signal.

Rdinedk Inv (Bit 1)

Sampling Edge of RdineGk

0 Rising Edge: Inputs at the RPCS and/ or RINEG pins are sampled and latched into the
Receive B3 Framer circuitry on the rising edge of the Rdinedk signal.
See Fgure 58 for the timing relationship between RdLineCk, RPCH and RNES for this selection.
1 Faling Edge: Inputs at the RPCS and/ or RNEG pins are sampled and latched into the

Receive E3 Framer circuitry on the falling edge of the RdineQk signal.
See Fgure 59 for the timing relationship between RdlineCk, RPCE and RNES for this selection.

226




XRT7234 E3 N FOR ATM >X I

Rev. P1.0.0

Hgures 58 and 59 present the \Waveform and Timing Relationships between Rd.inedk, RPCS and RANEG for
each of these configurations.

- o ]

RxLineClk

|<—t38 —>| 139 |-—

RYPOS /_L
RHNEG / \ / \ /

Fgure 58. Waveform/ Timing Relationship between RdineCk, RPCOS and RNEGWhen RPCE and RANEG are to be
sampled on the rising edge of RdineCk

RxLineClk

|<—t40 —>| t41 |-

RXPOS /
RINEG m

Fgure 59. Waveform/ Timing Redationship between Rdinedk, RECSE and RNEG- Wien RAPCE and RANEG are to be
sampled on the rising edge of Rdinedk.

7.1.2.2 E3 Fame Synchronization

(nce the incoming HOB3 (or AVl) encoded data has been decoded into a binary data- stream, the “Receive Frame

Synchronizer” section of the Receive E3 Framer will use portions of this data- stream in order to synchronize itself

to the “Far- End” Transmit E3 Framer. A any given time, the “Receive Frame Synchronizer” section of the Receive

E3 Framer will be operating in one of two framing modes.

 The Frame Acquiisition Mode: In this mode, the Receive E3 Framer is trying to acquire synchronization with the
incoming E3 Frame, or

 The Frame Maintenance Mode: In this mode, the Receive E3 Framer is trying to maintain frame synchronization
with the incoming B3 frame.
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Each of these two framing modes are discussed in detail below The Receive E3 Framer will transition between the
‘Hame Acquisition” Mode and the “Frame Maintenance” Mode, in accordance with the “E3 Frame Acquisition/
Maintenance” algorithm. Throughout the discussion of the E3 Framing Acquisition/ Maintenance Agorithm, the
reader will be referred to FHgure 60. Fgure 60 presents a Sate Machine diagram that depicts the Receve E3
Famer's “E3 Frame Acquisition/ Maintenance” Agorithm.

FA1 and FA2 octets are
detected once

FAL, FA2
Octet
Verification

FA1 and FA2 octets are
not detected

LOF
Condition

FAL and FA2 octets
are verified once

3 consecutive
Valid Frames

OOF
Condition .

4 consecutive
In- valid Frames

1 or 3 ms of operating
in the OOF condition
(user- selectable)

Frame Maintenance
Mode

Hgure 60. The State Machine Diagram for the Recelve E3 Framer’'s “E3 Frame Acquisition/ Maintenance” Algorithm

7.1.2.2.1 The Framing Acquisition Mode

The Receive B3 Framer is considered to be operating in the “Frame Acquisition Mode, if it is operating in any one of
the following states within the “E3 Frame Acquisitior/ Maintenance” Agorithm, per Fgure 60.

* FAL, IR Cotet Search State

* FAL, B2 Ctet \gification Sate

» OOF Condition Sate

* LOF Condition Sate
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Each of these “Framing Acquisition” Sates, within the Receive E3 Framer “Framing Acquiisition/ Maintenance” Sate
Machine are discussed below:

The “FAL, B2 Cctet Search’ Sate

Wen the Receive E3 Framer is first powered up, it wil be operating in the “FAL, FA2 Qctet Search” state. Wiile the
Receive E3 Framer is operating in this state, it will be performing a bit- by- bit search for the FAL and FA2 Framing
Aignment octets. FAL is assigned the value of Feh; and FA2 is assigned the value of 28h. Fgure 61, which presents
an illustration of the MJ T G832 Compliant E3 Frame Format, indicates that these two octets will occur at the
beginning of each E3 frame, and that the FA2 octet will appear immediately after the FAL octet.

FAL A2
BV 530 Crtet Payload
TR
MA
NR
cC
1 byte 59 bytes

Fgure 61. lllustration of the MU T G832 Complaint E3 Frame Format
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Wen the Receive E3 Framer detects the FAL octet, and determines that this octet is immediately followed by FA?
octet, then it will transition to the “FAL, B2 Octet \eification” State, per Fgure 60.

The ‘FAL, IR Cotet Meification” Sate

Once the Receive E3 Framer has detected an ‘F628h” pattern (e.g., the concatenation of the FAL and the FA?
octets), it must verify that this pattermn is indeed the FAL and FA? octets, and not some cther set of bytes, within the
B3 frame, mimicking the Frame Aignment bytes. Hence, the purpose of the ‘FAL, B2 Crtet \&rification” state.
Wen the Recelve E3 Famer enters this state, it will then quit perfoming its “bit- by- bit” search for the Frame Aignment
bytes. Instead, the Receive E3 Framer will read in the two octets that occur 537 bytes (e.g., one E3 frame period
later) after the “candidate” Frame Aignment patterns were first detected. If these two bytes match the assigned values
for the FAL and FA2 octets, then the Receive E3 Framer will conclude that it has found the Frame Alignment bytes
and will then transition to the “In- Frame” State. Honewer, if these two lytes do not match the assigned values for
the FAL and FA2 octets, then the Receive E3 Framer will concluded that it has been “fooled” by data mimicking the
Fame Aignment bytes, and will transition back to the “FAL, 2 Qctet Search” state.

In- Frame Sate

nce the Recelve B3 Famer enters the “In- Fame” Sate, then it will cease performing “Frame Acquisition” functions,
and will proceed to perform “Framing Maintenance” functions. Therefore, the operation of the Receive E3 Framer,
while operating in the “In- Frame” state, can be found in Section 7.1.2.2.2 (The Framing Maintenance Mode).

QOF (Qut of Fame) Condtion Sate

If the Receive B3 Framer, while operating in the “In- Fame” state detects 4 consecutive frames, which do not have
the valid Frame Alignment (FAL and FA2 octet) patterns, then it will transition into the “OCF Condition Sate”. The
Receive E3 Framer's operation, while in the “OC0F Condition” state is a unique mix of Framing Maintenance and
Framing Acquisition operation. The Receive E3 Framer will exhibit some Framing Acquiisition characteristics by
attempting to locate (once again) the Frame Aignment octets. Honever, the Receive E3 Framer will also exhibit
some Fame Maintenance behavior by still using the most recent frame synchronization for its CH byte and payload
byte processing.

The Receive E3 Framer will inform the local mP of its transition from the “In- Fame” state to the “OCF Condition”
state, by generating a “Change in QCOF Condition” interrupt. When this occurs, Bit 3 (OCF Interrupt Status), within
the ‘Rx B3 Interrupt Satus Regsster- 17, will be set to “1", as depicted below

Address = 12h, Rx B3 Interrupt Satus Register- 1

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0

A
Interrupt
Satus

aF
Interrupt
Satus

LOF Interrupt
Satus Interrupt

Satus

Interrupt
Satus

RO RO RO

0 1 0

The Receive B3 Framer will also inform the extemal circuitry of its transition into the “QCF Gondition” state, by toggling
the RxQCF output pin “high”.

If the Receive B3 Framer is capable of finding the Frame Aignment octets within a “user- selectable” number of E3
frame periods, then it will transition back into the “In- Fame” state. The Receive B3 Framer will inform the local mP
of its transition back into the “In- Flame” state by generating the “Change in QCF Condition” interrupt.
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Honewer, if the Receive B3 Framer resides in the “OC0F Condition” state for more than this “user- selectable” number
of B3 frame periods, then it will automatically transition to the “LOF Condition” state.

The user can select this “user- selectable” number of E3 frame periods that the Receive E3 Framer wil remain in
the “OCF Condition” state by writing the appropriate value to Bit 7 (RUCF Ago) within the “Rx E3 Corfiguration &
Satus Regster, as depicted below

Rx B3 Configuration & Status Register (Address = 0Fh)
Bt 7 Bit 6 Bt 5 Bt 4 Bit 3 Bt 2 Bt 1 Bit 0
RLCF RLCF RQCF RLCB RAS R Unisb Rx T™Vark RFARF
Ago
RwW RO RO RO RO RO RO RO
X 0 0 0 0 X X X

Witing a ‘0" into this bit- field causes the Receive E3 Framer to reside in the “OCF Condition” state for at most 24 B3
frame periods (3 ms). Witing a “1” into this bit- field causes the Receive E3 Framer to reside in the “OCF Condition”
state for at most 8 E3 frame periods (1 ms).

LCF (Loss of Framing) Condition state

If the Receive E3 Framer enters the LOF Gondition state, then the following things will happen.
 The Receive B3 Framer will discard the most recent frame synchronization; and

* The Receive E3 Framer will make an unconditional transition to the “FAL, F2 Cctet Search” state.

» The Receive B3 Framer will notify the local mP of its transition to the “LCF Gondition” state, by generating the
“Change in LOF Condition” interrupt. When this occurs, Bit 2 (LOF Interrupt Satus) within the “Rx E3 Interrupt
Satus Regster- 1" will be set to “1", as depicted below:

Address = 12h, Rx B3 Interrupt Satus Register- 1
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Unused A QcF LOF LoS AS Interrupt
Interrupt Interrupt Interrupt Interrupt Satus
Satus Satus Satus Satus
RO RO RO RO RO RO RO RO
0 0 0 0 0 1 0 0

Fnally, the Receive E3 Framer will also inform the external circuitry of its transition to the “LOF Condition” state by

toggling the “RA.CF’ output pin “high”.
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7.1.2.2.2 The Framing Maintenance Mode
(nce the Recelve E3 Framer enters the “In- Frame” state, then it will notify the local mP of this fact by generating
both the “Change in GCF Condition” and the “Change in LOF Condition” interrupts. Wen this happens, bit 2 and 3
(LOF Interrupt Satus and GCF Interrupt Satus) will be set to “1”, as depicted below
Address = 12h, Rx B3 Interrupt Satus Register- 1
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
Unused A QacF LOF LOS AS
Interrupt Interrupt Interrupt Interrupt Interrupt
Satus Satus Satus Satus Satus
RO RO RO RO RO RO RO RO
0 0 0 0 1 1 0 0
Additionally, the Receive E3 Framer will inform the external circuitry of its transition to the “In- Frame” state by toggling
both the R«GCF and the R4CF output pins low:
Fnally, the Receive E3 Framer will negate both the “RQOF and the “RA.CF hit- fidds within the “Rx E3 Configuration
& Satus Regster, as depicted below
Rx B3 Configuration & Status Register (Address = 0Fh)
Bit 7 Bt 6 Bit 5 Bit 4 Bt 3 Bit 2 Bit 1 Bit O
RLCF RLCF RQCF RLCB RAS R Unisb Rx T™Vark RFARF
Ago
RwW RO RO RO RO RO RO RO
X 0 0 0 0 X X X
Wen the Receive E3 Framer is operating in the “In- Frame” state, it will then begin to perform “Frame Maintenance”
operations; where it will continue to verify that the Frame Aignment octets (FAL, FA2) are presert, at their proper
locations. Wile the Receive E3 Framer is operating in the “Frame Maintenance” mode, it will declare an “Qut- of-
Fame” (O0F) Condition if it detects invalid Framing Aignment bytes in four consecutive frames.
Snce the Recelve E3 Framer requires the detection of invalid Frame Aignment bytes in four consecutive frames, in
order for it to transition to the “OC0F Condition” stete, it can tolerate some errors in the Frame Aignment bytes, and
still remain in the “In- Frame” state. Honever, each time the Receive E3 Framer detects an error in the “Frame Aignment”
bytes, it will increment the AVION Framing Error BEvert Gount Registers (Address = 42h and 43h). The bit- format for
these two registers are depicted below
PVION Framing Error Event Count-MSB (Address = 42h)
Bit 7 Bt 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Fame Aignment Bror Gount-Hgh Byte
RO RO RO RO RO RO RO RO
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PVON Framing Error Brent Count-£SB (Address = 42h)

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0

Fame Aignment Bror Gount-tew Byte

RO RO RO RO RO RO RO RO

7.1.2.2.3 Forcing a Reframe via Software Command

The UN allons the user to command a reframe procedure with the Receive B3 Framer via software command. If
the user writes a “1” into Bit O (Reframe) within the UN I/ O Gontrol Register, as depicted below; then the Receive
E3 Framer will be forced into the “FAL, F2 Qctet Search” Sate, per FHgure 60, and will begin its search for the FAL
and FA2 octets.

UN I/ O Gontrol Register (Address = 01h)

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0
LOC Rx LOC Tx Int En A/ Unipolar/ Bipolar* TXCK Inv RxCk Inv Reframe
Reset HDB3*
RO RO RwW RwW RW RwW RW RwW
0 0 0 0 0 0 0 1

The UN will also respond to this command by doing the following.
1. Asserting both the RxGCF and RALCF output pins.
2. Generating both the “Change in OQOF Satus” and the “Change in LOF Satus” interrupts to the local mP.

3. Asserting both the RALCF and the RxQCF hit- fields within the Rx E3 Configuration & Satus Regster, as
depicted below

Rx B3 Configuration & Satus Register (Address = OFh)

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0
R4LCF Ago RLCF RxQCF RLCB RXAS RPld UnSb Rx Tvark RARF
RW RO RO RO RO RO RO RO
X 1 1 0 0 X X X
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7.1.2.2.4 Performance Monitoring of the Frame Synchronization Section of the Receive
B3 Famer
The user can monitor the number of framing bytes (FAL and FA2 bytes) errors that have been detected by the
Receive B3 Framer. This is accomplished by periodically reading the IMON Faming Bror Event Gount Registers
(Address = 42h and 43h). The byte format of these registers are presented below:
PVION Framing Bror Bent Gount Register-M3B (Address = 42h)
Bt 7 Bt 6 Bt 5 Bit 4 Bt 3 Bit 2 Bt 1 Bt 0
Fame Aignment Byte Bror Gount-Hgh Byte
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0
PVION Framing Emor Event Count Register+B (Address = 43h)
Bt 7 Bt 6 Bt 5 Bit 4 Bt 3 Bit 2 Bt 1 Bt O
Fame Aignment Byte Bror Gount +ow Byte
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

Wen the local mP mC reads these register, it will read in the number of errors, that have been detected in the Frame
Aignment octets (FAL and FA2), since the last read of these two registers. These registers are reset upon read.

7.1.2.2.5 The ROOF and RL.OF output pins

The user can roughly determine the current framing state that the Receive E3 Framer is operating in by reading the
logic states of the RxQCF and the RLCF output pins. Table 28, presents this relationship between the state of the
RxOF and RALCF output pins, and the Framing State of the Receive E3 Framer.

Table 28, The Rdationship between the Logic Sate of the RxGCOF and RA.CF output pins and the Framing State
of the Receive B3 Framer

R4LCF RQCF Framing State
0 0 In Fame
0 1 QOF Gondition (The Receive E3 Framer is operating in the 3 ms OCF period).
1 0 Invalid
1 1 LOF Gondition
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7.1.2.3 B3 RECEME ALARMS

7.1.2.3.1 The Loss of Sgnal (LO§ Aarm

Psserting the LGS Indicators

The Receive E3 Framer will dedare a “Loss of Sgnal (LOS condition, when it detects 32 consecutive incoming “0s”
via the RPCE and RNEG input pins or if the R.CS input pin (from the XR T7295E E3 Line Receiver IQ) is asserted.
The Receive B3 Framer will indicate the occurrence of an LGOS condition by

* fsserting the RACS output pin (e.g., toggles it “high”).
 Seting Bit 4 of the Rx E3 Configuration/ Satus Regster to “1”, as depicted below:

Rx B3 Configuration/ Satus Register (Address = OFh)
Bt 7 Bit 6 Bit 5 Bt 4 Bit 3 Bit 2 Bt 1 Bt O
RLCF RLCF RQCF RLCS RXAS R<Pld Rx Tverk RFARF
Ago uStb
RW RO RO RO RO RO RO RO
0 X X 1 0 X X X
 The Receive B3 Framer will generate a “Change in LOS Status” interrupt request. Upon generating this interrupt
request, the Receive E3 Famer will assert Bt 1 (LOS Interrupt Satus) within the “R« E3 Framer Interrupt Satus
Regsster- 1; as depicted below
Rx E3 Framer Interrupt Status Register- 1 (Address = 12h)
Bit 7 Bt 6 Bit 5 Bit 4 Bit 3 Bit 2 Bt 1 Bit 0
Unused A aF LOF LS AS
Interrupt Interrupt Interrupt Interrupt Interrupt
Satus Satus Satus Satus Satus
RO RO RO RR RR RR RR RR
0 0 0 X X X 1 0

Negating the LGS Indicators

The Receive B3 Famer will negate the “LOS’ condition when it encounters a stream of 32 bits that does not contain a
string of 4 consecutive zeros.

Wen the Receive E3 Framer negates the LOS Satus, then it will natify the local mP and the external circuitry of
this occurrence by

* Generating the “Change in LOS Satus” interrupt to the local mP.
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* Negating Bit 4 (RL.O5 within the “Rx E3 Carffiguration & Satus” register, as depicted below:
Rx B3 Configuration/ Satus Register (Address = OFh)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
RALCF R4LCF RxQCF R4LCS RXAS RPId UnSth Rx Tvark RARF
Ago
RW RO RO RO RO RO RO RO
0 X X 0 0 X X X
* Negate the RA.CS output pin (e.g., toggle it low).
7.1.2.3.2 Aarm Indication Sgnal (AS) Condition
Psserting the AS Condition
The Receive B3 Framer will identify and declare an “AS” condition, if it detects an “all ones’ pattem in the incoming
E3 Data Stream. More specifically, the Receive E3 Framer will declare an AS condition, if 7 or less “0s” are
detected in each of 2 consecutive frames.
If the Receive B3 Framer declares an “AS Condition”, then it will
» Generating the “Change in AS Condition” interrupt to the local mP. Hence, the Receive E3 Framer will assert Bit 1
(AS Interrupt Satus) within the “Rx E3 Framer Interrupt Status Register- 1", as depicted below:
Rx E3 Framer Interrupt Status Register- 1 (Address = 12h)
Bit 7 Bt 6 Bit 5 Bit 4 Bit 3 Bit 2 Bt 1 Bit 0
Unused QA QCF LOF LoS AS
Interrupt Interrupt Interrupt Interrupt Interrupt
Satus Satus Satus Satus Satus
RO RO RO RR RR RR RR RR
0 0 0 X X X 0 1
* fssert the R}AIS autput pin.
» St Bt 3 (RAS)of the Rx E3 Carfiguration/ Satus Register, as depicted below
Rx E3 Configuration/ Satus Register (Address = OFh)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
RLCF RLCF RQCF RLCB RAS R®Ad Unisb Rx T™Vark RFARF
Ago
RwW RO RO RO RO RO RO RO
0 X X 0 1 X X X
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Negating the AS Condition

The Receive B3 Framer will negate the “AS’ Condition when it detects two consecutive B3 frames, with eight or

more ‘zeros” in the incoming data stream. The Receive E3 Framer will inform the local mQ mP of this negation of the

“AS’ Condtion, by:

» Generating a “Change in AS Condition” interrupt to the local mP. Hence, the Receive E3 Framer will assert Bit 1
(AS Interrupt Satus) within the “Rx E3 Framer Interrupt Status Register- 1.

» Negating the RxAS output pin (e.g., toggling it “low)

» Seting the RXAS bit- field, within the Rx E3 Configuration/ Status Register, to ‘07, as depicted below

Rx E3 Configuration/ Satus Register (Address = OFh)
Bit 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bit 1 Bit 0
RXLCF Ago RXLCF RQCF RLCB RXAS R Rx Tvark RERF
unstb
RwW RO RO RO RO RO RO RO
0 X X 0 0 X X X

7.1.2.3.3 The Far- Bd Receive Failure (FBRF) Condition

Psserting the FERF Condition

The Receive B3 Framer will declare a “Far- Ehd- Receive- Failure” (FERP) condition if it detects a “user- selectable”
number of consecutive incoming E3 Frames, with the “FERF bit- field (Bit 7 within the MA byte) set to “1”. The hit
format of the MA Byte is presented below

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0
FERF FEBE Payload Type Payload Dependent Timing
Marker

1 X 0 1 0 X X X

This “User- Sdectable” number of E3 Frames is either 3 or 5 depending upon the value that has been written into
Bit 4 (R« FERF Ago) of the Rx E3 Configuration/ Satus Register, as depicted below:

Rx B3 Configuration/ Status Register (Address = 0Eh)

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0
RPIAType] 2:0] REERF Ago Rx TVark Ago RAIBQ[2:0]
RO RO RO RW RW RW RW RW
0 1 0 0 0 0 1 0
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Witing a “0” to this bit- field causes the Receive E3 Framer to declare an “FERF condition, if it detects 3 consecu-
tive incoming E3 Frames, that have the “FERF bit (within the MA byte) set to “1”. Witing a “1” to this bit- field
causes the Receive E3 Framer to declare an “FERF’ condition, if it detects 5 consecutive incoming E3 Frames, that
have the “FERF bit (within the MA byte) set to “1".
Wenever the Receive E3 Framer declares a “FERF Condition, then it will do the following
* Gnerate a “Change in FERF Condition” interrupt to the local mP. Hence, the Receive E3 Framer will assert Bt 3
(FERF Interrupt Satus) within the “Rx E3 Framer Interrupt Satus Register- 2% as depicted below
Rx B3 Framer Interrupt Satus Register- 2 (Address = 13h)
Bt 7 Bt 6 Bt 5 Bit 4 Bt 3 Bt 2 Bit 1 Bt O
Unused TB LAPD FEBE FERF BIP- 8 Bror Framing Rx Pld Ms
Change Interrupt Interrupt Interrupt Interrupt Byte Error Interrupt
Interrupt Satus Satus Satus Satus Interrupt Satus
Satus Satus
RO RR RR RR RR RR RR RR
0 0 0 0 1 0 0 0
» St the "REERF bit- field, within the Rx E3 Configuration/ Satus Register, to “1”, as depicted below
Rx E3 Configuration/ Status Register (Address = OFh)
Bit 7 Bt 6 Bt 5 Bit 4 Bt 3 Bit 2 Bit 1 Bt 0
RACF RLCF RxQF R4LCS RxAS RPd UnSb Rx Tvark REERF
Ago
RW RO RO RO RO RO RO RO
X 0 0 0 0 0 X 1
Negating the FERF Condition
The Receive B3 Framer will negate the FERF condition once it has received a “User- Sdectable” number of consec-
utive incoming B3 frames with the “FERF bit- field set to “0". This “User- Sdectable” number of E3 Fames is either
3 or 5 depending upon the value that has been written into Bit 4 (R« FERF Ago) of the “Rx E3 Corfiguration/ Satus
Register, as discussed above.
Weenever the Receive E3 Framer negates the FERF Satus, then it will do the following.
1. Generate a “Change in te FERF Status” Interrupt to the local mP.
2. Negate Bit 0 (Rx FERF) within the Rx E3 Configuration & Satus Register, as depicted below
Rx E3 Configuration/ Satus Register (Address = OFh)
Bt 7 Bt 6 Bt 5 Bit 4 Bit 3 Bit 2 Bt 1 Bit 0
RLCF RLCF RQCF RLCB RAS R Unisb Rx TvVark RFARF
Ago
RwW RO RO RO RO RO RO RO
X 0 0 0 0 0 X 0
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7.1.2.4 Bror- Checking of the Incoming E3 Frames

The Receive B3 Framer performs error- checking on the incoming E3 Frame data that it receives from the “Far- End’
Terminal. It performs this error checking by computing the BIP- 8 value of an incoming E3 Frame. Once the Receive
E3 Framer has obtained this value, it will compare this value with that of the BM byte that it receives, within the very
next B3 Frame. If the “locally computed’ BIP- 8 value matches the BM byte of the corresponding E3 frame, then the
Receive E3 Framer will conclude that this particular frame has been properly received. The Receive B3 Framer will
then inform the “Far- BEnd’ Taminal of this fact by having the “Near- End’ Transmit E3 Famer send the “Far- End’ Teminal
an B3 Frame, with the “FEBE’ hit- field, within the MA byte, set to ‘0"

This procedure is illustrated in Fgure 62 and 63, below.

Hgure 62 illustrates the “Near- End’ Receive E3 Framer receiving an “error- free” E3 frame. In this figure, the locally
computed BIP- 8 value of “5A" matches that received from the “Far- End’ Terminal, within the BM byte- field. FHgure
63 illustrates the subsequent action of the “Near- End’ Transmit E3 Framer, which will transmit an B3 frame, with the
FEBE hit- field set to ‘0" to the “Far- End’ Terminal. This signaling indicates that the “Near- End’ Receive B3 Framer
has received an “error- free” B3 frame.

Near- End Terminal
Transmit E3
Framer -
Far- End
Terminal
EM Byte
Receive E3 | | | |
Framer < \
5Ah

/Lo
Locally Calculated
5Ah EM Byte

Fgure 62. lllustration of the “Near- End’ Receive B3 Framer, receiving an E3 Frame (from the “Far- End’ Terminal) with
a correct BVt byte.
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/ FEBE bit
Near- End Terminal XOXXXXXX
Transmit E3 [ | é
Framer MA Byte
Far- End
Terminal
Receive E3
Framer <

Hgure 63. lllustration of the “Near- Bnd’” Transmit E3 Framer, transmitting an E3 Frame (to the “Far- End’ Terminal) with
the FEBE bit (within the MA byte- field) set to ‘0",
Honever, if the locally computed BIP- 8 value does not match the BM byte of the corresponding B3 frame, then the
Receive E3 Framer will do the following.

e It will inform the “Far- End’” Terminal of this fact by having the “Near- End’ Transmit E3 Framer send the “Far- End’
Terminal an B3 Frame, with the “FEBE’ hit- field, within the MA byte, set to “1”. This phenomenon is illustrated
below in Agures 64 and 65.
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Hgure 64 illustrates the “Near- End’ Receive B3 Framer receiving an “emrored” B3 frame. In this figure, the “Near- BEnd’
Receive B3 Framer is receiving an E3 with an BV byte containing the value “5A". This value does not match the
“locally computed’ BM byte value of “5Bh”. Gonsequently, there is an error in this E3 frame.

Hgure 65 illustrates the subsequent action of the “Near- End’ Transmit E3 Framer, which will transmit an E3 frame,
with the FEBE bit- field set to “1” to the “Far- End” Teminal. This signaling indicates that the “Near- End’ Receive E3
Famer has received an “errored” B3 frame.

Near- End Terminal
Transmit E3
Framer -
Far- End
Terminal
EM Byte
Receive E3 | | | |
Framer - \
5Ah

/Lo
Locally Calculated
5Bh EM Byte

Fgure 64. lllustration of the “Near- Bnd” Receive E3 Framer receiving an E3 Frame (from the “Far- End’ Terminal) with
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an incorrect BVt byte.
/FEBE bit
Near- End Terminal 10000
Transmit B3 | ! | |
Famer VA Byte >
Far- Bnd
Terminal
Receive B3
Famer -

* In addition to the “FEBE’ hit- field signaling; the Receive E3 Framer will generate the “BIP- 8 Bror” Interrupt to the
local mP. Herce, it will set hit 2 (BIP- 8 Error Interrupt Status) to “1” as depicted below:

Hgure 65. lllustration of the “Near- BEnd’” Transmit E3 Framer, transmitting an E3 Frame (to the “Far- End’ Terminal) with
the FEBE bit (within the VA byte- field) set to “1".

Rx E3 Framer Interrupt Status Register- 2 (Address = 13h)

Bit 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0
Unused TB LAPD FEBE FER- BP- 8 Bror Framing Rx Pd Ms
Change Interrupt Interrupt Interrupt Interrupt Byte Eror Interrupt
Interrupt Satus Satus Satus Satus Interrupt Satus
Satus Satus
RO RR RR RR RR RR RR RR
0 0 0 0 0 1 0 0
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* Hnally, the Receive E3 Framer will increment the “PMON Faming BIP- 8 Emor Count” Register. The byte format
of these registers are presented below

AVION BIP- 8 Bror Count Register-M3B (Address = 46h)
Bt 7 Bt 6 Bt 5 Bt 4 Bit 3 Bit 2 Bt 1 Bit 0
BP- 8 Bror Gount-Hgh Byte
RO RO RO RO RO RO RO RO
AVON BIP- 8 Error Count Register-£SB (Address = 46h)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0
BP- 8 Eror Gount-Lew Byte
RO RO RO RO RO RO RO RO

The user can determine the number of BIP- 8 Brors that have been detected by the Receive E3 Famer, since the

last read of these registers. These registers are reset upon read.

7.1.2.5 LAPD Recelver

The LAPD Transceiver uses either the GC byte- field or the NR byte- field, within each B3 Frame to transmit and

receive performance monitor data link (PVDL) messages. The “Far- End’ LAFD Transmitter will transmit a PVOL

message, encapsulated in a LAPD Message frame to the “Near- End’ LAFD Receiver, via one of these two byte-

fields, within each incoming E3 Frame. The LAPD Receiver will receive and extract the PMOL message from the

incoming LAPD Message frame. Aterwards, the LAPD Receiver will write the PMOL Message into the “Receive

LAPD Message” buffer, which is located at addresses: Deh through 135h, within the on- chip RAM The LAPD

Receiver (within the “Near- End’ Receive E3 Framer) has the following responsibilities.

 Receiving the incoming LAPD Message frame octets and reassembling these octets into LAPD Message frames.

* Hitering out stuffed ‘0s” (within the PMOL Message portion of the LAPD Message Hame).

 Bdracting the PMOL Message from the incoming LAPD Message frame, and writing the PMOL Message into the
‘Receive LAPD Message” buffer.

* Performing Fame Check Sequence (FCS) \ification of the incoming LAFD Message frame.

* Provide status indicators for

End of Message (EOM)

Hag Sequence Byte detected
Abort Sequence detected
LAPD Message Type Receved
0 RType

The detection of FCS Brors

The user can contral and monitor the actions of the LAPD Receiver via the folloning two registers.
* Rx E3 LAPD Cotrol Regster
* Rx E3 LAPD Satus Regster
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Qperation of the LAPD Receiver

The LAPD Recelver, once enabled, will begin searching for the boundaries of the incoming LAPD Message. The
LAPD Message Frame boundaries are delineated via the “Hag Sequence” octets (7Eh), as depicted below in
Hgure 66.

Hag Sequence (8 hits)

SAP! (6- hits) aRrR EA
TH (7 bits) EA
Gontral (8 hits)

76 or 82 Bytes of Information (PVDL Message)

FCSMSB

FCSLSB

Hag Sequence (8 hits)

Where: Hag Sequence = 7Eh
S+ R+ EA= 3Ch or 3Eh
TH + EA= 0lh
Gontrol = 03h

The 16 bit FCS is calculated using CRG 16, xX© + x22 + x® + 1

Hgure 66. LAFD Message Frame Format

Enabling and Gonfiguring the LAPD Receiver
Before the LAPD Receiver can begin to receive and process incoming LAFD Message frames, the user must
do two things.
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1. He she must specify which byte- field, within each E3 Frame, will be carrying the comprising octets of the LAPD
Message frame, and
2. He she must enable the LAFD Receiver.

Each of these steps are discussed in detail, below
1. Spedfying which byte- field, within each E3 Frame, will be carrying the LAPD Message Frame.

The LAPD Receiver can receive the LAPD Message frame octets via either the GC byte- field or the NR byte- field,
within each incoming E3 frame. The user makes this selection by writing the appropriate hit to Bit 1 (DL From NR)
within the Rx E3 LAPD Gontrol Register, as depicted below:

Rx E3 LAPD Cortrol Register (Address = 26h)
Bt 7 Bit 6 Bt 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
Unused DL Fom NR R4LAPD
Enable
RO RO RO RO RO RO RW RW
0 0 0 0 0 0 X X
Witing a ‘0" to this bit- field causes the LAFD Receiver to read in the octets from the GC byte- fied of each E3 frame,
and with these octets; reassembling the LAFD Message frame. Witing a “1” to this bit- fidd causes the LAPD Receive
to receive the LAFD Message frame octets from the NR byte- field of each E3 frame.
2. BEnabling the LAFD Receiver
The LAPD Receiver must be enabled before it can begin receiving and processing any LAPD Message frames. The
LAPD Receiver can be enabled by writing a “1” to bit 1 (R« LAPD Enable) of the Rx E3 LAPD Control Register, as
indicated below:
Rx E3 LAFD Cortrol Register (Address = 26h)
Bt 7 Bt 6 Bt 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt 0
Unused DL Fom NR RALAPD
Enable
RO RO RO RO RO RO RW RW
0 0 0 0 0 0 X 1

(Once the LAFD Recelver has been enabled, it will begin searching for the Hag Sequence octets (7H), in either the
QC or the NR byte- fidds within each incoming E3 frame. When the LAFD Recelver finds the flag sequence byte, it
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will assert the “Hag Present” bit (Bit 0) within the R« E3 LAPD Status Register, as depicted below
Rx B3 LAPD Status Register (Address = 27h)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0
Unused RxAbort RAAPDTYpe[ 1:0] RCR Type RFCS End of Hag Present
Eror Message
RO RO RO RO RO RO RO RO
0 0 X X X 0 0 1
The receipt of the Hag Sequence octet can mean one of two things.
1. This Hag Sequence byte may be marking the beginning of an incoming LAPD Message frame.
2. The received Hag Sequence octet could be just one of many Hag Sequence octets that are transmitted via the
E3 Transport Medium, during idle periods between the transmission of LAPD Message frames.
The LAPD Receiver will negate the “Hag Present” bit as soon as it has received an octet that is something other
than the “Hag Sequence” octet. Once this happens, the LAFD Receiver should be receiving either octet #2 of the
incoming LAPD Message, or an Abort Sequence (eg., a string of seven or more consecutive “1s”). If this next set of
data is an abort sequence, then the LAPD Receiver will assert the Rxbort bit (Bit 6) within the “Rx E3 LAFD Satus”
Register, as depicted below
Rx B3 LAPD Status Register (Address = 27h)
Bit 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bit 1 Bt O
Unused RxAbort RAAPDTYpe 1:0] RCR Type RECS End of Hag Present
Eror Message
RO RO RO RO RO RO RO RO
0 1 X X X 0 0 0

Honever, if this next octet is Odet #2 of an incoming LAPD Message frame, then the LAPD Receiver is beginning
to receive a LAFD Message frame.

/s the LAPD Receiver receives this LAPD Message frame, it is reading in the LAPD Message frame octets, from
either the QC or the NR byte- fields within each incoming E3 frame. Secondly, it is reassembling these octets into a
LAPD Message frame.

Once the LAFD Receiver has received the complete LAFD Message frame, then it will proceed to perform the fol-
lowing five (5) steps.

1. RVOL Message Bxraction

The LAPD Receiver will extract out the PVOL Message, from the ‘hewly received” LAFD Message frame. The

LAPD Receiver will then write this AVCL Message into the “Receive LAFD Message” buffer within the UNIL

Note: As the LAPD Receiver is extracting the PMOL Message, from the “newly received” LAFD Message frame,
the LAPD Receiver will also check the PMOL data for the occurrence of stuff bits (e.g., “0s” that were inserted into
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the PMOL Message by the “Far- End’ LAPD Transmiitter, in order to prevent this data from mimicking the Hag
Sequence byte or an Avort Sequence), and remove them prior to writing the PMCL Message into the “Receive
LAPD Message” buffer. Specifically, the LAPD Receiver will search through the PMOL message data and will

remove any ‘0" that immediately follows a string of 5 consecutive “1s”.

For information on how the LAPD Transmitter inserted these stuff bits, please see Section 6.3.3.5.

1. FCS (Fame Check Sequence) Word \erification
The LAPD Receiver will compute the CRG- 16 value of the header octets and the PMOL Message odtets, within this
LAPD Message frame and will compare it with the value of the two octets, residing in the FCS word- field of this
LAPD Message frame. If the FCS value of the “newly received” LAFD Message frame matches the “located com-
puted’ CRG- 16 value, then the LAPD Receiver will conclude that it has received this LAFD Message frame in an
“error- free” fashion.

Honever, if the FCS value does not match the “locally- computed” CRG 16 value, then the LAPD Receiver will cor-
clude that this LAPD Message frame is errored.

The LAPD Receiver will indicate the results of this “FCS \rification process” by setting Bit 2 (Rx FCS Eror), within

the ‘Rx E3 LAPD Satus” Regster, to the appropriate value as tabulated below:

Rx B3 LAPD Satus Register (Address = 27h)

Bt 7

Bt 6

Bt 5 Bt 4

Bt 3

Bt 2

Bt 1

RxAbort

RAAFDType] 1:0]

RCR Type

Rx FCS
Eror

End of Message

RO RO

RO

RO

Table 28. The Rdationship between the contents of Bit 2 (Rx FCS Eror) within the “Rx E3 LAPD Satus Register” and the results of

FCS \rification.

Rx FCS Eror (Bit 2)

Results of FCS \rification

0

LAFD Message frame wes received in an “error- free” fashion

1

LAPD Message frame is errored

Note: The LAPD Receiver will extract and write the PMCL Message into the “Receive LAPD Message” buffer inde-
pendent of the results of FCS \&rification. Hence, the user is urged to validate each PMOL Message that he/ she

reads in from the “Receive LAPD Message” buffer, by first checking the state of this bit- field.

2. (heck and Report the Sate of the @ R Bit- Feld
Ater the receiving the LAPD Message frame, the LAPD Receiver will check the state of the “Q R’ hit- field, within
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octet #2 of the LAPD Message frame header; and will reflect this value in Bit 3 (R« CR Type) of the “Rx E3 LAFD
Satus Regster, as depicted below
Rx B3 LAPD Satus Register (Address = 27h)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
Unused RxAbort RAAPDType[ 1:0] RCR Type Rx FCS BEnd of Message Hag Present
Eror
RO RO RO RO RO RO RO RO
Wen this bit- field is “0”, it means that this LAPD Message frame is originating from a customer installation. Wen
this bit- field is “1", it means that this LAPD Message frame is originating from a network terminal.
3. Identify the Type of LAPD Message Frame/ RVDL Message
Next the LAPD Receiver will check the value of the first octet, within the PMOL Message field, of the LAFD Message
frame. Recall from Section 6.3.3.5.2, that when operating the LAPD Transmitter, the user is required to write in a
byte of a specific value into the first octet position within the Transmit LAPD Message” buffer. The value of this byte
corresponds to the type of LAFD Message frame/ VL Message that is to be transmitted to the “Far- End’ LAFD
Receiver. This “Message- type identification” octet is transported to the “Far- End’ LAPD Receiver, along with the
rest of the LAPD Message frame. From this “Message- type identification” octet, the LAPD Receiver will know the
type and size of the ‘newly received’ PVDL Message. The LAPD Receiver will then reflect this information in Bits 4
and 5 (RLAPDIype[1:0]) within the “Rx E3 LAPD Status” Register; as depicted below
Rx B3 LAPD Satus Register (Address = 27h)
Bit 7 Bt 6 Bt 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
Unused RxAbort RALAPDTYpe[ 1:0] RCR Type Rx FCS End of Mes- Hag Present
Eror sage
RO RO RO RO RO RO RO RO
Table 30 presents the relationship between the contents of ‘RAAPDTYpe 1:0]” and the type of message received
by the LAPD Receiver.
Table 29. The Rdationship between the contents of RAAFDTYpg1:0] bit- fields and the PVCL Message Type/ Sze
RALAPDTYp 1:0] PVEL Message Type PVEL Message Size
00 Test Sgnal Identification 76 Bytes
01 Idle Sgnal Identification 76 Bytes
10 CL Peth Identification 76 Bytes
11 [TU T Path Identification 82 Bytes

Note: Prior to reading in the PMCL Message from the “Receive LAPD Message” buffer the user is urged to read
the state of the “RAAPDIype[1.0] hit- fields in order to determine the size of this message.

4. Inform the local mP/ External Qrcuitry of the receipt of the new LAFD Message frame
Fnally, after the LAPD Receiver has received and processed the “newly received” LAPD Message frame (per steps
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1 through 4, as described abowve), it will inform the local mP that a LAFD Message frame has been received and
is ready for “user- system” handling. The LAPD Receiver will inform the local mP and external circuitry of this by:

» Generating a “LAPD Message Fame Receved” interrupt to the local mP. The pumpase of this interrupt is to let
the local mP know that the “Receive LAFD Message” buffer contains a new PVCL message that needs to be
read and processed. Wien the LAPD Receiver generates this interrupt, it will set bit 5 (LAPD Interrupt Sa-
tus) within the “Rx E3 Framer Interrupt Satus Regster- 2" to “1", as depicted below

Rx E3 Framer Interrupt Status Register- 2 (Address = 13h)

Bt 7 Bt 6 Bt 5 Bt 4 Bit 3 Bt 2 Bt 1 Bt 0
Unused TIB Change LAPD FEBE FER- BIP- 8 Error Faming Rx Pd Ms
Interrupt Interrupt Interrupt Interrupt Interrupt Byte Error Interrupt
Satus Satus Satus Satus Satus Interrupt Satus
Satus
RO RR RR RR RR RR RR RR
0 0 1 0 0 0 0 0

e Seting Bit 1 (End of Message) within the “Rx E3 LAPD Satus” Regster, to “1” as depicted below

Rx B3 LAFD Satus Register (Address = 27h)

Bt 7 Bt 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
Unused RxAbort RAAPDIype[ 1:0] RCR Type Rx FCS End of Message Hag Present
Eror
RO RO RO RO RO RO RO RO
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In Summary, Fgure 67 presents a flow chart depicting how the LAFD Receiver warks.

—>| Set the “RxLAPDType[1:0] bit- fields to the appropriate value. |

»—
il |
Indicate whether the LAPD Receiver should retrieve the . .
LAPD Message frame octets from the NR or GC byte- field, | Continue to read in the LAPD Message frame octets |

within each incoming E3 Frame.

v

| Enable the LAPD Receiver. |

v

The LAPD Receiver will begin searching for the Flag Sequence
octet (7Eh) in the “selected” byte- field (e.g., NR or GC) of each
incoming E3 frame.

Is
Abort Sequence
Detected?

Has
the last byte
of the LAPD Message
frame been
received?

Is

Flag Sequence
octet

Present?

— — Set the “End Of Message” bit- field within the “RXE3
Assert the “Flag Present” bit- field within the “Rx E3 LAPD LAPD Status Register (Address = 27h).
Status Register (Address = 27h). V

| Unstuff the “PMDL" portion of the LAPD Message frame.

Goto Figure 67A

Is

Yes

non- Flag
octet detected

From Figure 67 —>| Generate the “Receive LAPD Message frame” interrupt.
Compute “Frame Check Sequence (FCS)” value of incoming C
LAPD Message Frame. \

v End

Compare ‘“locally- computed” FCS value with that contained
within the newly received LAPD Message frames.

Do the
two FCS values
Match?

FCS Error Detected
Assert the “Rx FCS Error” bit- field within the “Rx E3 —
LAPD Status Register (Address = 27h).

Hgure 67. How (hart depicting the Functionality of the LAPD Recelver

7.1.2.6 Processing of the Far- End- Bock Eror (FEBE) Bit- Helds

Wenever the Receive E3 Framer detects an error in an incoming E3 frame, via BM byte werification, it will
inform the “Near- End’ Transmit E3 Framer of this fact. The “Near- End’ Transmit E3 Framer will, in turn, notify
the “Far- End” Terminal (e.g., the source of the errored B3 frame) by transmitting an E3 frame, with the FEBE
bit- fild (within the MA byte) set to “1"
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If the Receive B3 Framer receives any E3 frame, with the FEBE hit- field set to “1”, then it will do the following.

* It will generate a “FEBE Bert” interrupt to the local mP. Hence the Receive E3 Famer will set bit 4 (FEBE Interrupt
Satus) within the “Rx E3 Framer Interrupt Satus Register- 2", as depicted below:

Rx E3 Framer Interrupt Status Register- 2 (Address = 13h)
Bit 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0
Unused TIB Change LAD FBE FERF BP- 8 Bror Framing Rx Pld Ms
Interrupt Interrupt Interrupt Interrupt Interrupt Byte Eror Interrupt
Satus Satus Satus Satus Satus Interrupt Satus
Status
RO RR RR RR RR RR RR RR
0 0 0 1 0 0 0 0
* Increment the “PMON Received FEBE Bvent Gount Register-M3 LSB, which is located at 44h and 45h in the
UN Address space. The byte- format of these registers are presented below
PVION Received FEBE Bient Count Register-MB
Bt 7 Bit 6 Bit 5 Bt 4 Bit 3 Bit 2 Bt 1 Bt O
Received FEBE Bent Gount-Hgh Byte
RO RO RO RO RO RO RO RO
RVION Received FEBE Event Count Regjister-+SB
Bt 7 Bit 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Received FEBE Bvert Gount-kew Byte
RO RO RO RO RO RO RO RO

The user can determine the total number of FEBE Bvert (e.g., B3 frames that have been received with the FEBE
bit- field set to “1”) that have occurred since the last read of this register. This register is reset upon read.

7.1.2.7 Trail Trace Buffers

The XR T7234 E3 UNI device contains 16 bytes warth of “Transmit” Trail Trace Buffers, and 16 bytes warth of ‘Receve”
Trail Trace Buffer. The role of the “Receive” Trail Trace Buffers is described below. The role of the “Transmit” Trail
Buffers are described in Section 6.3.3.4.

The XR T7234 B3 UNI device contains 16 “Reocave Trail Trace Buffer” Registers (e.g., Rx TIB- 0 through Rx TIB- 15).
The purpose of these registers are to receive and store the incoming “Trail Access Pant Identifier” from the “Far-
End’ Transmitting Terminal. The “Near- End’ Receiving Terminal will use this information to verify that it is still
receiving data from its intended transmitter. The spedific use of these registers follows.

For “Trail Trace Buffer” purposes, the “Far- End’ Transmit E3 Framer will group 16 consecutive E3 Frames into a
“Trail Trace Buffer” super- frame. When the “Far- End’ Transmit E3 Framer is generating the first E3 frame, within a
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“Trail Trace Buffer” super- frame, it will insert the value [1, G5, G5, G4, C3, @, Cl, )], into the TR byte- field of this
“outbound” E3 Frame. The remaining 15 TR byte- fields (within this “Trail Trace Buffer” super- frame) will consists of
Al characters that are required for the E164 numbering format.
Wen the ‘Near- End’ Receiver E3 Framer receives an E3 Frame, containing a value in the TR byte- field that has a
“1” in the M3B position, then it (the Receve B3 Framer) will write this value into the Rx TIB- O Regster (Address = 16h).
Once this occurs, the Receive E3 Framer will notify the local mP of this “new’ incoming Trail Trace Buffer message
by generating the “Change in Trail Trace Buffer Message” interrupt. The Receive E3 Framer will also set bit 6 (TTB
Change Interrupt Status) within the “Rx E3 Framer Interrupt Status-Register- 2% as depicted below
Rx E3 Framer Interrupt Status Register- 2 (Address = 13h)
Bt 7 Bit 6 Bt 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
Unused TIB Change LAD FBE == BP- 8 Eror Framing Rx Pd
Interrupt Interrupt Interrupt Interrupt Interrupt Byte Bror Ms
Satus Satus Satus Satus Satus Interrupt Interrupt
Satus Satus
RO RR RR RR RR RR RR RR
0 1 0 0 0 0 0 0

The conterts of the TR byte- field, in the very next E3 frame will be written into the Rx TIB- 1 Register (Address = 17h),
and so on until all 16 bytes have been received.

Note:

1. Anytime the Receive E3 Framer receives an E3 frame that contains an octet in the TR byte- field, with a “1” in
the M3B (most significant bit) paosition; then the Receive E3 Framer will do the following.

* It will wite the conterts of the TR byte- field (in this E3 frame) into the Rx TIB- O Register.

* It will generate the “Change in Trail Trace Buffer Message” interrupt

The Receive B3 Framer will do these things independent of the number of E3 frames that have been received since

the occurrence of the last “occurrence” of the “‘Change in Trail Trace Buffer Message” interrupt. Hence, the user,

when writing data into the Tx TIB registers, must take care to insure that only Tx TIB- O contains an octet with a “1”

in the M3B position. Al remaining Tx TIB registers (e.g., Tx TIB- 1 through Tx TIB- 15) must contain octets with a

‘0" in the M3 position.

2. The N will not verify the CRG 7 value that is written into the R« TIB- O Register. It is up to the users system
hardware and/ or software to perform this verification.

7.1.2.8 Bdracting the E3 Owerhead Bytes via the Serial Qutput Port

The Receive B3 Framer block also consists of the “R«OH’ Serial Qutput Port. This serial output port consists of the
falloning output pins:

* RCH

* RCHIk
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* RxCHrame

The Receive B3 Framer will serially output the CH bytes (of the incoming E3 frame) via the “RxCH' output pin. This
output signal will be updated on the rising edge of the R«OHIk clock signal. Finally, the RxCHRame output pin will
pulse ‘high” when the first bit of the FAL octet, within an E3 frame is being output at the R«XOH output pin. The order
in which these CH bytes are output (via the ROH pin) is in accordance with that in FHgure 61.

Hgure 68 presents a timing diagram that illustrates the behavior of the ROH Serial Qutput port signals.

—— (34—

RXOHClk

— |- t35

RxOHFrame

36— | 137
RXOH FAL[T] FAL[6] ‘x FAL[5] >< FAL[4] >< FAL[3]

Fgure 68. lllustration of the RxCH Serial Qutput Port Signals

7.1.2.9 Receive E3 Famer Interrupt Conditions
The Receive B3 Framer can generate an interrupt reguest upon any of the following conditions.
 Change in QCF (Qut of Frame) Condition

» (Change in LOF (Loss of Fame) Gondition

e Change in LOS (Loss of Sgnal) Condition

» Change in AS Status

* Detection of BP- 8 BEror

» (hange in FERF (Far- End- Receive Failure) Gondition
 Change in Fame Aignment

* Receipt of new Trail Trace Buffer Message

 Payload Type Msmatch Change

* Receipt of a new LAPD Message frame

If one of these conditions occur, and if that particular condition has been enabled for interrupt generation, the when
the local mP reads the UNI Interrupt Status Register, as shown below; it should read “OxxDoood” (Where the - b suf-
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fix denotes a binary expression, and the "X’ denotes a “don't care” value.)
WN Interrupt Status Register (Address = 05h)
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bt 1 Bt 0
Unused Qe S ™E3 Rx E3 ™ CP Rx CP Tx Utopia Rx Utopia
Interrupt Framer Framer Interrupt Interrupt Interrupt Interrupt
Satus Interrupt Interrupt Satus Satus Satus Satus
Satus Satus
RO RR RR RR RR RR RR RR
0 X X 1 X X X X
A this point, the local mP will have determined that the Receive E3 Framer block is the source of the interrupt, and
that the Interrupt Service Routine should branch accordingly. In order to accomplish this, the local mP should now
proceed to read one or both of the following registers.
* Rx E3 Framer Interrupt Status Regster- 1 (Address = 12h)
* Rx E3 Framer Interrupt Status Register- 2 (Address = 13h)
The role of the bits, within each of these register, to interrupt processing, are described below
7.1.2.9.1 “Change in QCF Condition” Interrupt
The Receive B3 Framer will generate the “Change in OCOF Condition” interrupt in response to either of the following
two occurrences.
1. Wenever the Receive B3 Framer transitions from the “In- Frame” state to the “OC0F Condition” state, within the
‘E3 Faming Acquisition/ Maintenance” algorithm (per Fgure 60).
2. Wenever the Receive B3 Framer transitions from the “O0F Condition” state, back into the “In Fame” state,
within the “E3 Framing Acquisition/ Maintenance” algorithm.
Recall from the discussion in Section 7.1.2.2, that the Receive E3 Framer will transition from the “In- Frame” state
into the “OCF Condition” state, if the Receive E3 Framer detects errors in the framing alignment bits (FAL and FA2)
for four (4) consecutive B3 frames. Additionally, the Receive E3 Framer will transition from the “CCF Condition”
state to the “Iin- Fame” state, if the Receive E3 Framer is able to properly locate the Frame Aignment bytes (FAL
and FA2) for two consecutive E3 frames.
Wen the Receive E3 Framer generates the “Change in QCOF Condition” interrupt, then it will assert Bit 3 (OOF
Interrupt Satus) within the Rx E3 Framer Interrupt Satus Register- 17 (Address = 12h); as depicted below
Rx B3 Framer Interrupt Status Register - 1 (Address = 12h)
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
Unused QA QCF LOF LoS AS
Interrupt Interrupt Interrupt Interrupt Interrupt
Satus Status Status Status Satus
RO RO RO RR RR RR RR RR
0 0 0 X 1 X X X

This “Reset upon Read’ hit- field will be set to “1” if a “Change in OCOF Condition” has occurred since the last read of
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this register.

The user can enable or disable the “Change in OCF Condition” interrupt by writing the appropriate value to bit 3
(QF Interrupt Enable) within the “Rx E3 Framer Interrupt Enable Regster- 1", as depicted below:

Rx E3 Framer Interrupt Enable Register- 1 (Address = 12h)
Bt 7 Bit 6 Bt 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
Unused GOA aF LOF LS AS
Interrupt Interrupt Interrupt Interrupt Interrupt
Enable Enable Enable Enable Enable
RO RO RO RW RW RwW R'W R'W
Witing a ‘0" to this “Read/ Wite” hit- field disables the “Change in QOF Condiition” interrupt. Witing a “1” to this bit-
fidd enables the “Change in GQCF Condiition” interrupt.
7.1.2.9.2 “Change in LOF Gondition” Interrupt
The Receive B3 Framer will generate the “Change in LOF Condition” interrupt in response to either of the followning
two occurrences.
1. Wenever the Receive E3 Framer transitions from the “QCF Condition” state into the “LOF Condition” state,
within the “E3 Framing Acquisition/ Maintenance” algorithm (per Hgure 60).
2. Wenever the Receive E3 Framer transitions from the “FAL, FA2 Qetet \&rification” state to the “In- Frame”
state, within the “E3 Framing Acquisition/ Maintenance” algorithm (per FHgure 60).
Recall from the discussion in Section 7.1.2.2.1, that the Receive E3 Framer will transition from the “OC0F Gondition”
state into the “LOF Condition” state, if the Receive E3 Framer remains in the “O0F Gondition” state for a “user-
selectable” amount of time (either 1 ms or 3 ms) and is unable to regain the “Iin- Frame” state. Additionally, the
Receive E3 Framer will transition from the ‘FAL, FA2 Qotet \eification” state to the “In- Frame” state, if the Receive
E3 Framer is able to properly locate the Frame Aignment bytes (FAL and FA2) for two consecutive E3 frames.
Wen the Receive E3 Framer generates the “Change in LOF Gondition” interrupt, then it will assert Bit 2 (LOF
Interrupt Satus) within the Rx E3 Framer Interrupt Satus Regster- 1" (Address = 12h); as depicted below
Rx B3 Framer Interrupt Status Register- 1 (Address = 12h)
Bt 7 Bt 6 Bt 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
Unused GOA aF LOF LS AS
Interrupt Interrupt Interrupt Interrupt Interrupt
Satus Satus Satus Satus Satus
RO RO RO RR RR RR RR RR
0 0 0 X X 1 X X

This “Reset upon Read’ hit- field will be set to “1” if a “Change in LOF Condition” interrupt has occurred since the

last read of this register.

The user can enable or disable the “Change in LOF Condition” interrupt by writing the appropriate value to bit 2

255




> I E3 UNI FOR AM XR17234
R&V. P100
(LOF Interrupt Enable) within the “Rx E3 Framer Interrupt Enable Register- 1" as depicted below
Rx B3 Framer Interrupt Enable Register- 1 (Address = 12h)
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bt 1 Bt 0
Unused QA QF LOF LoS AS
Interrupt Interrupt Interrupt Interrupt Interrupt
Eneble Enable Enable Enable Enable
RO RO RO RW RW RW RW RW
Witing a ‘0" to this “Read/ Wite” bit- field disables the “Change in LOF Condition” interrupt. Witing a “1” to this bit- field
enables the “Change in LOF Condition” interrupt.
7.1.2.9.3 “Change in LGS Gondition” Interrupt
The Receive B3 Framer will generate the “Change in LOS Gondition” interrupt in response to either of the following
two occurrences.
1. Wenever the Receive B3 Framer detects a string of 32 consecutive ‘0s” in the incoming E3 frame data, via the
RPCE and RNEG input pins.
2. Wenever the Receive E3 Hamer negates the LOS Condition.
Recall, from Section 7.1.2.3.1, that the Receive E3 Framer will negate the LGS Condition upon the detection of a
string a 32 hits that does not contain a string of 4 consecutive 0's.
Wen the Receive E3 Framer generates the “Change in LGS Gondition” interrupt, then it will assert Bit 1 (LOS
Interrupt Satus) within the Rx E3 Framer Interrupt Satus Register- 17 (Address = 12h); as depicted below
Rx E3 Framer Interrupt Status Register- 1 (Address = 12h)
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
Unused QA QcF LOF LoS AS
Interrupt Interrupt Interrupt Interrupt Interrupt
Satus Status Status Status Satus
RO RO RO RR RR RR RR RR
0 0 0 X X X 1 X

This “Reset upon Read’ hit- field will be set to “1” if a “Change in LOS Condition” interrupt has occurred since the
last read of this register.

The user can disable or enable the “Change in LOS Condition” interrupt by writing the appropriate value to bit 1
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(LCS Interrupt Engble) within the “Rx E3 Framer Interrupt Enable Register- 17 as depicted below:
Rx E3 Framer Interrupt Enable Register- 1 (Address = 10h)
Bit 7 Bt 6 Bt 5 Bit 4 Bt 3 Bit 2 Bt 1 Bt 0
Unused A QCF LOF LOS AS
Interrupt Interrupt Interrupt Interrupt Interrupt
Enable Enable Enable Enable Enable
RO RO RO RW RW RW RW RW
Witing a ‘0" to this “Read/ Wite” bit- field disables the “Change in LOS Gondition” interrupt. Witing a “1” to this bit-
field enables the “Change in LOS Condition” interrupt.
7.1.2.9.4 “hange in AS Status’ Interrupt
The Receive B3 Framer will generate the “Change in AS Condition” interrupt in response to either of the following
two occurrences.
1. Wenever the Receive E3 Framer detects 7 or fewer zeros in the incoming B3 frame datastream, for two con-
secutive B3 frame periods.
2. Wenever the Receive E3 Famer negates the “AS Condition’”.
Recall, from Section 7.1.2.3.2, that the Receive E3 Framer will negate the AS Condition upon the detection two
consecutive B3 frames, that each contain 8 or more zeros.
When the Reoave B3 Famer generates the “Change in AS Condition” interrupt, then it will assert Bit O (AS Interrupt
Satus) within the Rx E3 Framer Interrupt Satus Register- 1 (Address = 12h); as depicted below
Rx B3 Framer Interrupt Status Register- 1 (Address = 12h)
Bit 7 Bt 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Unused A QcF LOF LOS AS
Interrupt Interrupt Interrupt Interrupt Interrupt
Satus Satus Satus Satus Satus
RO RO RO RR RR RR RR RR
0 0 0 X X X X 1

This “Reset upon Read’ bit- field will be set to “1" if a “Change in AS Condition” interrupt has occurred since the last

read of this register.

The user can disable or enable the “Change in AS Candition” interrupt by writing the appropriate value to bit 0 (AS

Interrupt Enable) within the “Rx E3 Framer Interrupt Enable Register- 1” as depicted below:

Rx B3 Framer Interrupt Enable Register- 1 (Address = 10h)

Bt 7 Bt 6 Bt 5 Bt 4 Bit 3 Bit 2 Bt 1 Bt 0
Unused oA aoF LOF LCS AS
Interrupt Interrupt Interrupt Interrupt Interrupt
Engble Enable Enable Enable Endble
RO RO RO RW RW RW RW RW
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Witing a ‘0" to this “Read/ Wite” bit- field disables the “Change in AS Condition” interrupt. Witing a “1” to this bit- field
enables the “Change in AS Condition” interrupt.
7.1.2.9.5 The “BIP- 8 Bror” Interrupt
The Receive B3 Framer will generate the “BIP- 8 BEror” interrupt upon detection of an errored incoming E3 frame.
Recall from Section 7.1.2.4, that the Receive E3 Framer computes the BIP- 8 value, based upon all 537 octets,
within a given incoming B3 framer. Aterwards, the Receive E3 Framer will compare its “locally computed’ BIP- 8
value with the contents of the BM byte- field, in the very next incoming E3 frame. If the ‘focally computed” BIP- 8
value match that received in the BM byte of incoming E3 frame, then the Receive E3 Framer will conclude that this
E3 Frame was received in an “enmor- free” manner. Honever, if the “locally computed” BIP- 8 value does not match
that received in the BM byte of the incoming E3 frame, then the Receive E3 Framer will conclude the this newly
received B3 frame is errored.
Wen the Receive E3 Framer generates the ‘BIP- 8 Error” Interrupt, then it will assert Bit 2 (BIP- 8 Error) within the
Rx E3 Famer Interrupt Satus Regster- 17 (Address = 13h); as depicted below
Rx E3 Framer Interrupt Status Register- 2 (Address = 13h)
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
Unused TIB Change LAPD FEBE - BP- 8 Framing Rx Pd
Interrupt Interrupt Interrupt Interrupt Interrupt Bit Eror Ms
Satus Satus Satus Satus Satus Interrupt Interrupt
Satus Satus
RO RR RR RR RR RR RR RR
0 X X X X 1 X X
This “Reset upon Read’ hit- field will be set to “1” if the “BIP- 8 Eror” interrupt has occurred since the last read of
this register.
The user can disable or enable the “BIP- 8 Eror” interrupt by writing the appropriate value to bit 2 (BIP- 8 Interrupt
Enable) within the “Rx E3 Framer Interrupt Enable Register- 2", as depicted below
Rx B3 Framer Interrupt Enable Register- 2 (Address = 11h)
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
Unused TIB Change LAPD FEBE FERF BP- 8 Framing Rx Pd
Interrupt Interrupt Interrupt Interrupt Interrupt Bit Eror Ms
Enable Enable Enable Enable Enable Interrupt Interrupt
Enable Ensble
RO R'W R'W RW RW RW RW RwW

Witing a “0” to this “Read/ Wite” bit- field disables the “BIP- 8 Bror” interrupt. Witing a “1” to this bit- field enables
the “BIP- 8 Error” interrupt.

7.1.2.9.6 “Change in FERF Condition” Interrupt

The Receive E3 Famer will generate the “Change in FERF Condition” intenrupt in response to either of the followning
two occurrences.

1. Wenever the Receive B3 Framer declares a “FERF’ condition
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2. Wenever the Receive E3 Hamer negates the “FERF’ condition

Recall from Section 7.1.2.3.3, the Receive E3 Framer will declare a “FERF (Far- End- Receive Failure)” condition if it
receives a ‘user- selectable” number of incoming E3 frames, with the “FERF hit set to “1”. This “user selectable”
number of E3 frames is either 3 or 5.

Likenise, the Receive E3 Framer wil negate the “FERF’ condition, if it receives the “user- selectable” number of
incoming B3 frames, with the “FERF bit set to “0”. Once again, this “user- selectable” number of B3 frames is either
3o 5.

Wen the Receive E3 Framer generates the “Change in FERF Condition” interrupt, then it will assert Bit 3 (FERF
Interrupt Satus) within the Rx E3 Framer Interrupt Satus Regster- 2 (Address = 13h); as depicted below

Rx E3 Framer Interrupt Status Register- 2 (Address = 13h)
Bt 7 Bit 6 Bt 5 Bit 4 Bt 3 Bit 2 Bit 1 Bt 0
Unused TIB Change LAPD FEBE - BP- 8 Faming Rx Pd
Interrupt Interrupt Interrupt Interrupt Interrupt Bit Eror Ms
Satus Satus Satus Satus Satus Interrupt Interrupt
Satus Satus
RO RR RR RR RR RR RR RR
0 X X X 1 X X X
This “Reset upon Read’ hit- field will be set to “1” if a “Change in FERF Condition” interrupt has occurred since the
last read of this register.
The user can disable or enable the “Change in FERF Gondition” interrupt by writing the appropriate value to bit 3
(FERF Interrupt Enable) within the “Rx E3 Framer Interrupt Enable Regster- 2" as depicted below:
Rx B3 Framer Interrupt Enable Register- 2 (Address = 11h)
Bt 7 Bt 6 Bt 5 Bit 4 Bt 3 Bt 2 Bt 1 Bt 0
Unused TIB Change LAD FEBE == BP- 8 Framing Rx Pld Ms
Interrupt Interrupt Interrupt Interrupt Interrupt Bt Bror Interrupt
Enable Enable Enable Enable Enable Interrupt Enable
Enable
RO RW RW RwW RwW RwW RW RW

Witing a ‘0" to this “Read Wite’ hit- field disables the “Change in FERF Condition” interrupt. Witing a “1” to this bit- field
enables the “Change in FERF Condition” interrupt.

7.1.2.9.7 “Change of Frame Aignment” Interrupt

The Receive B3 Framer will generate the “Change of Frame Aignment” interrupt if it has detected a change in
Fame Aignment, in the incoming E3 frames.

Note: This interrupt will typically be accompanied with the occurrences of the following types of Interrupts:

» Faming Bit Eror

e Change in OOF Satus
» Change in LOF Satus
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Wen the Receive E3 Framer generates the “Change in Frame Aignment” interrupt, then it will assert Bit 4 (GCFA
Interrupt Satus) within the Rx E3 Framer Interrupt Satus Register- 1 (Address = 12h); as depicted below
Rx E3 Framer Interrupt Status Register- 1 (Address = 12h)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bit 1 Bt O
Unused QA QF LOF LoS AS
Interrupt Interrupt Interrupt Interrupt Interrupt
Satus Status Status Status Satus
RO RO RO RR RR RR RR RR
0 0 0 1 X X X X
This “Reset upon Read’ bit- field will be set to “1” if the “Change of Frame Aignment” interrupt has occurred since
the last read of this register.
The user can disable or enable the “Change of Frame Alignment” interrupt by writing the appropriate value to Bit 4
(COFA Interrupt Enable) within the “Rx E3 Framer Interrupt Enable Register- 17 as depicted below:
Rx B3 Framer Interrupt Enable Register- 1 (Address = 10h)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0
Unused GOA aF LOF LS AS
Interrupt Interrupt Interrupt Interrupt Interrupt
Enable Enable Enable Enable Enable
RO RO RO RW RW RW R'W R'W

Witing a ‘0" to this “Read/ Wite” bit- field disables the “Change of Framing Alignment” interrupt. Witing a “1” to this
bit- field enables the “Change of Framing Aignment” interrupt.

7.1.2.9.8 “Receipt of new Trail Trace Buffer Message’ Interrupt

The Receive B3 Framer will generate the “Receipt of New Trail Trace Buffer Message” interrupt upon detection of a
TR byte, (within an incoming E3 frame) that contains a “0" in the M3 paosition.

Recall from Section 7.1.2.7, that when the Receive E3 Framer receives an E3 frame, containing a TR byte of the
form “Oxo00x’, then the Receive E3 Framer will write this value into the Rx TIB- 0 Register; and will generate the

“Receipt of New Trall Trace Buffer Message” interrupt. The purpose of this interrupt is to notify the local mP that the
Receive E3 Framer is in the process of receiving a new Trail Trace Buffer Message, from the “Far- End’ Transmitter.
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When the Receive E3 Framer generates the “Naw Trail Trace Buffer Message” interrupt, then it will assert Bit 6 (TIB
Change Interrupt Status) within the Rx E3 Famer Interrupt Satus Register- 2 (Address = 13h); as depicted below:

Rx E3 Framer Interrupt Status Register- 2 (Address = 13h)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bit 1 Bt O
Unused TIB Change LAPD FEBE - BP- 8 Faming Rx Pld Ms
Interrupt Interrupt Interrupt Interrupt Interrupt Bt Eror Interrupt
Satus Satus Satus Satus Satus Interrupt Satus
Satus
RO RR RR RR RR RR RR RR
0 1 X X X X X X
This “Reset upon Read’ bit- field will be set to “1” if a “Receipt of New Trail Trace Buffer Message” interrupt has
occurred since the last read of this register.
The user can disable or enable the “Receipt of New Trail Trace Buffer Message” interrupt by writing the appropriate
value to Bit 6 (TIB Change Interrupt Enable) within the ‘Rx E3 Framer Interrupt Enable Register- 2" as depicted below
Rx B3 Framer Interrupt Enable Register- 2 (Address = 11h)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0
Unused TIB Change LAD FEBE == BP- 8 Framing Rx Pld Ms
Interrupt Interrupt Interrupt Interrupt Interrupt Bit Eror Interrupt
Enable Enable Enable Enable Enable Interrupt Enable
Enable
RO R'W R'W RW RW RW R'W RW

Witing a “0” to this “Read/ Wite” bit- field disables the “Receipt of New Trail Trace Buffer Message” interrupt. Witing
a “1” to this bit- field enables this interrupt.

7.1.2.9.9 “Payload Type Mismatch” Interrupt

The Receive B3 Framer will generate the “Payload Type Msmatch” interrupt, when it detects that the values, within
the Payload Type bit- fields of the incoming B3 frame, are different from that which is expected by the Receive E3
Famer.

Recall from Section 6.3.2.1.4, that the VA byte (within the B3 frame) contains three bit- fields that are used to identify
the ‘kind of data’ that is being transported in the 530 bytes of E3 frame payload data. In this particular device, the
E3 frames will typically be carrying AIM cell data, in their payload bytes. Hence, the Payload Type value, for these
E3 frame will typically be “010". The user can specify the “payload type” value that the Receive E3 Framer should
expect from the incoming E3 frames, by writing this into bits 2-0, within the “Rx E3 Carffiguration & Status” Register
(Address = OEh); as depicted below
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Rx E3 Configuration and Status Register- 1 (Address = ORh)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
RPLDType[ 2:0] RFERFE Rx Tvark RELDEQ[2:0]
Ago Ago
RO RO RO RW RW RwW RW RW
0 0 0 1 0 0 0 0
If the Receive B3 Framer starts to receive E3 frames that contain a different “Payload Type” than whet is written into
the “Rx E3 Carfiguration and Satus” Register- 1; then the Receive E3 Framer will generate the “Payload Type Ms-
match” Interrupt. The purpose of this interrupt is to let the local mP know that the “Near- End’ terminal is now receiv-
ing B3 frames that are carrying a different type of data (in its payload bytes), than that of previous E3 frames.
Wen the Receive E3 Framer generates the “Payload Type Msmatch” interrupt, then it will assert Bit 0 (Rx Pld Ms.
Interrupt Satus) within the Rx E3 Framer Interrupt Satus Regster- 2 (Address = 13h); as depicted below
Rx E3 Framer Interrupt Status Register- 2 (Address = 13h)
Bt 7 Bit 6 Bt 5 Bt 4 Bt 3 Bit 2 Bit 1 Bt O
Unused TIB Change LAPD FEBE - BP- 8 Faming Rx Pld Ms
Interrupt Interrupt Interrupt Interrupt Interrupt Bit Eror Interrupt
Satus Satus Satus Satus Satus Interrupt Satus
Satus
RO RR RR RR RR RR RR RR
0 X X X X X X 1
This “Reset upon Read’ hit- field will be set to “1” if a “Payload Type Msmatch” interrupt has occurred since the last
read of this register.
The user can disable or enable the “Payload Type Msmatch” interrupt by writing the appropriate value to Bit 0 (Rx
Pd Ms. Interrupt Enable) within the “Rx E3 Framer Interrupt Enable Register- 2’ as depicted below
Rx B3 Framer Interrupt Enable Register- 2 (Address = 11h)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Unused TIB Change LAPD FEBE FERF BP- 8 Framing Rx Pld Ms
Interrupt Interrupt Interrupt Interrupt Interrupt Bit Bror Interrupt
Enable Enable Enable Enable Enable Interrupt Enable
Enable
RO RW RW RW RW RwW RW RW

Witing a ‘0" to this “Read/ Wite” hit- field disables the “Payioad Type Msmatch” interrupt. Witing a “1” to this bit- field

enables this interrupt.




XRT7234 E3 N FOR ATM >X

Rev. P1.0.0

7.1.2.9.10 “Receipt of New LAPD Message frame’ Interrupt

The Recaive B3 Framer will generate the “Receipt of New LAFD Message frame” interrupt, when the LAFD Receiver
has received a complete LAPD Message frame, from the “Far- Bnd” LAFD Transmitter. The purpose of this interrupt
is to inform the local mP that the LAFD Receiver has received a LA Message, from the “Far- End’ LAFD Transmitter,

and that the “Receive LAPD Message Buffer” contains a VDL Message that is ready to be read and processed by
the mP.

Wen the Receive E3 Framer generates the “Receipt of New LAFD Message” interrupt, then it will assert Bt 5
(LAPD Interrupt Satus) within the R« E3 Framer Interrupt Satus Register- 2 (Address = 13h); as depicted below:

Rx B3 Framer Interrupt Status Register- 2 (Address = 13h)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0
Unused TIB Change LAD FEBE == BP- 8 Framing Rx Pld Ms
Interrupt Interrupt Interrupt Interrupt Interrupt Bit Eror Interrupt
Satus Satus Satus Satus Satus Interrupt Satus
Satus
RO RR RR RR RR RR RR RR
0 X 1 X X X X X
This “Reset upon Read’ hit- field will be set to “1” if a “Receipt of New LAPD Message” interrupt has occurred since
the last read of this register.
The user can disable or enable the “Receipt of New LAPD Message” interrupt by writing the appropriate value to Bit
5 (LAPD Interrupt Enable) within the “Rx E3 Framer Interrupt Enable Register- 2", as depicted below:
Rx E3 Framer Interrupt Bnable Register- 2 (Address = 11h)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0
Unused TIB Change LAPD FEBE - BP- 8 Faming Rx Pld Ms
Interrupt Interrupt Interrupt Interrupt Interrupt Bt Eror Interrupt
Enable Enable Enable Enable Enable Interrupt Enable
Enable
RO R'W R'W RW RW RW R'W RW

Witing a ‘0" to this “Read/ Wite” bit- field disables the “Receipt of New LAPD Message” interrupt. Witing a “1” to
this bit- field enables this interrupt.

7.1.2.9.11 HBE Interrupt

The Recaive B3 Framer will generate the “Far- End- Bock- Eror” (FEBE) interrupt, amtime it detects a “1” in the FEBE
bit- field, within an incoming E3 frame. The purpose of this interrupt is to let the local mP know that the ‘Far- End’
Receive B3 Famer is receiving errored E3 frames, from the “Near- End” Transmit E3 Framer.
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Wen the Receive E3 Framer generates the “FEBE’ interrupt, then it will assert Bit 4 (FEBE Interrupt Status) within
the Rx E3 Famer Interrupt Status Register- 2 (Address = 13h); as depicted below
Rx E3 Framer Interrupt Status Register- 2 (Address = 13h)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bit 1 Bt O
Unused TIB Change LAPD FEBE - BP- 8 Faming Rx Pld Ms
Interrupt Interrupt Interrupt Interrupt Interrupt Bt Eror Interrupt
Satus Satus Satus Satus Satus Interrupt Satus
Satus
RO RR RR RR RR RR RR RR
0 X X 1 X X X X
This “Reset upon Read’ hit- field will be set to “1” if the “FEBE' interrupt has occurred since the last read of this register.
The user can disable or enable the “FEBE’ interrupt by writing the appropriate value to bit 4 (FEBE Interrupt
Enable) within the “Rx E3 Framer Interrupt Bnable Register- 2" as depicted below:
Rx B3 Framer Interrupt Enable Register- 2 (Address = 11h)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0
Unused TIB Change LAPD FEBE FERF BP- 8 Framing Rx Pld Ms
Interrupt Interrupt Interrupt Interrupt Interrupt Bit Eror Interrupt
Enable Enable Enable Enable Enable Interrupt Enable
Enable
RO RW RW RW RW RW RW RW

Witing a “0” to this “Read Wite” bit- field disables the “FEBE’ interrupt. Witing a “1” to this bit- field enables the
‘FEBE” interrupt.

7.1.2.9.12 Faming Byte Bror Interrupt

The Receive E3 Framer will generate the “Framing Byte Eror” interrupt upon detection of an error in either the FAL
or B2 framing octets, within an incoming B3 frame.

Recall from Section 7.1.2.2, that the purpose of the FAL and FA2 octets are to allow the Receive E3 Framer to
locate the boundaries of each incoming E3 frames. The FAL and FA2 octets are assigned the value of Féh and
28h, respectively.

The purpose of this interrupt is to let the local mP know that the “Near- End’ Receive E3 Framer may be experienc-
ing the early stages of an “OCF (Qut- of- Frame)” condition.
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Wen the Receive E3 Framer generates the “Framing Byte Error” interrupt, then it will assert Bit 1 (Framing Byte
Bror Interrupt Status) within the R« E3 Framer Interrupt Status Register- 2 (Address = 13h); as depicted below:

Rx E3 Framer Interrupt Status Register- 2 (Address = 13h)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bit 1 Bt O
Unused TIB Change LAPD FEBE - BP- 8 Faming Rx Pld Ms
Interrupt Interrupt Interrupt Interrupt Interrupt Byte Error Interrupt
Satus Satus Satus Satus Satus Interrupt Satus
Satus
RO RR RR RR RR RR RR RR
0 X X X X X 1 X
This “Reset upon Read’ bit- field will be set to “1” if the “Framing Byte Bror” Interrupt has occurred since the last
read of this register.
The user can disable or enable the “Framing Byte Error” interrupt by writing the appropriate value to bit 1 (Framing
Byte Brror Interrupt Enable) within the “Rx E3 Framer Interrupt Enable Register- 2" as depicted below
Rx B3 Framer Interrupt Enable Register- 2 (Address = 11h)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0
Unused TIB Change LAD FEBE == BP- 8 Framing Rx Pld Ms
Interrupt Interrupt Interrupt Interrupt Interrupt Byte Bror Interrupt
Enable Enable Enable Enable Enable Interrupt Enable
Enable
RO R'W R'W RW RW RW R'W RW

Witing a “0” to this “Read Wite” bit- field disables the “Framing Byte Eror” interrupt. Witing a “1” to this bit- field
enables the “Framing Byte Eror” interrupt.

7.2 RECHVE (AL PROCESCR

7.2.1 Brief Description of the Receive Cell Processor

The Receive Cdl Processor receives unframed AIM cell data from the Receive B3 Framer. The Receive Cdl Processor
will then perform the following operations on this data.

* Cdl Ddineation

» HEC Byte Veification

Idle Cdl Fitering (optional)

User/ OMM Gl Filtering (optional)

» Cdl- payload de- scrambling (optional)

The Receive Cdl Processor will also output the GRC Nbble value of each incoming cell, via the “GRC Nbble- Feld”
serial output port.
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Hgure 69 presents a simple block diagram of the Receive Cdl Processor block along with its external pins.

From Receive E3

Framer

t

Receive Cell
Processor

" RxCellRxed
T RXGFCCk
L 5 RXGRCMSB

L g RXGRC

| RXOD

t

To Receive Utopia
Interface Block

Hgure 69. Smple lllustration of the Receive Cdl Processor, with associated Pins

7.2.2 Functional Description of Receive Cell Processor

The Receive Cdl Processor receives unframed ATM Gal data from the Receive E3 Framer. Once the Receive Cdl

Processor receives this information then it will proceed to perform the followning functions.

 Cdl Ddineation

» HEC Byte Veification (Header Eror Detectiony Correction)
Ide Cdl Fitering

User Cdl Hltering

* (dl Payload De- Scrambling
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Each of these functions are discussed in detail below. Fgure 70 presents a functional block diagram of the Receive

Cdl Processor.
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DataBuSL[7:0]  seele—-1 RDPChkPat { g RXGFCCK
CorrEn
'
RxCPInt

Fgure 70. Functional Block Dagram of the Receive Gall Processor
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7.2.2.1 Cdl Ddineation

The Receive Cdl Processor is receiving unframed cell data from the Receive E3 Framer. Therefore, the Receive

Cdl Processor will have to use the “HEC Byte” Cdll- Ddineation algorithm in order to locate the boundaries of these
cells. The HEC Bte Cdl Ddineation algorithm contains three states: HUNT, PRESYNG and SYNC as depicted in

the Sate Machine Diagram in Figure 71. Each of these states are discussed below

Correct HEC

Incorrect HEC

ALPHA Consecutive
Incorrect HEC

DELTA Consecutive Correct
HEC at 53 Byte Intervals

Hgure 71. Cell Delineation Agorithm Employed by the Receive Cell Processor

The HUNT Sate

Wen the UN chip is first powered up, the Receive Cdl Processor will initially be operating in the “HUNT” state.
Wile the Receive Cell Processor is operating in the “HUNT state, it has no knowledge of the location of the
boundaries of the incoming cells. In the HUNT state, the Receive Gdl Processor is searching through the incoming
(‘unframed”) cell data- stream for a possible valid cell header pattem (e.g., one that does not produce a HEC byte
error). Therefore, while in this state, the Receive Cdl Processor will read in five octets of the data that it receives
from the Receive E3 framer. The Receive Gdl Processor will then compute a "HEC byte” value based upon the first
four of these five octets. The Receive Gdl Processor will then compare this computed value with that of the 5th
“read- in" octet. If the two values are not the same, then the Recelve Cdl Processor will increment its sampling set
(of the 5 bytes) by one hit, and repeat the above- process with this new set of “candidate” header bytes. In other
words, the Receive Gdl Processor make its next selection of the five “sample” octets, 53 bytes and 1 bit later.

If the Receive Cdl Processor comes across a set of five octets, that are such that the computed HEC byte value
does match the 5th (read in) octet, then the Receive Cdl Processor will transition to the PRESYNC state.

The PRE SYNC Sate

The Receive Cdl Processor will transition from the “HUNT” state to the “PRESYNC’ state; when it has located an
“apparently” valid set of cell header bytes. Honewer, it is possible that the Receive Cdl Processor is being “fooled”

by user data that mimics the cell header byte pattern. Therefore, further evaluation is required in order to confirm
that this set of octets are truly valid cell header bytes. The purpose of the “PRE SYNC' state is to facilitate this “fur-
ther evaluation”.
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Wen the Receive Cell Processor is operating in the PRE SYNC state, it will then begin to sample 5 “candidate
header bytes” at 53 byte intervals. During this sampling process, the Receive Cdl Processor will compute and com-
pare its newly computed “HEC byte value” with that of the fifth (read- in) octet. If the Receive Cell Processor, while
operating in the PRE SYNC state, comes across a single invalid cell header byte pattem, then the Receive Cel
Processor will transition back to the "HUNT” state. Honever, if the Receive Cdl Processor detects “DETA’ consec-
utive valid cell byte headers, then it will transition into the SYNC state.

The SYNC Sate
The Receive Cdl Processor will natify the local mP (and external circuitry) of its transition to the SYNC state by

e Gererating a “Change of LD (Loss of Gdl Ddineation) Sate” interrupt. When the Receive Cdl Processor generates
the “Change in LCD Gondition” interrupt, it will also set Bit 1 (LCD Interrupt Satus) within the “Rx CP Interrupt
Satus” Regster, as depicted below.

Rx CP Interrupt Satus Register (Address = 61h)
Bt 7 Bit 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Unused Received LD HEC Bror
oM Gl Interrupt Interrupt
Interrupt Satus Satus
Satus
RO RO RO RO RO RR RR RR
0 0 0 0 0 0 1 X
* Negating the RA.CD output pin (e.g., toggling it “low); and
* Sdting bit 7 (R« LAD within the Rx CP Carfiguration Regster to ‘0.
Wen the Receive Gdl Processor is operating in the SYNC state, it is assumed to be properly delineating the AIM Galls.
Rx CP Configuration Register (Address = 5Eh)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0
RLCD RDRChk RORChk Idle Gl oM De- RxCoset HC
Pettemn Pattern Discard Check Bit Scramble Enable Bror
Enable Enable Ignore
RO RW RW RwW RwW RwW RW RW
1 X X X X X X X

(Once the Receive Cell Processor is running the “SYNC' state, it will tolerate some sporadic errors in the cell
header bytes and, in some cases, even attempt to correct them. Honever, the occurrence of “ALPHA’ consecutive
cells with header byte errors (single or multi- bit), will cause the Receive Cdl Processor to retumn to the “HUNT
state. The Receive Gdl Processor will notify the external circuitry that it is not properly delineating cells by doing

the following.

e Gonerating a “Change in LCD Sate” interrupt
* fsserting the RA.CD output pin (e.g., toggling it “high”).
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» Seting bit 7 (Rx LAD) within the Rx CP Carfiguration Register to ‘0", as depicted below
Rx CP Configuration Register (Address = 5Eh)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0
RLD RORChk RORChk Ide Gl QM Check De- RxCoset HEC
Pettemn Pettern Discard Bit Scramble Enable Bror
Enable Enable Ignore
RO RW RW RW RW RW RW RW
0 X X X X X X X

The remaining discussion of the Receive Cdl Processor, within this data sheet, presumes that it (the Receive Cdl
Processor) is operating in the “SYNC' state and is properly delineating cells.

The Overall Cdl Filtering/ Processing Approach within the Receive Cdl Processor block

(Once the Receive Cell Processor is properly delineating cells then it will proceed to route these cells through a
series of ‘filters”; prior to allowning these cells to written to the REFO within the Receive Uopia Interface block.

The sequence of filtering/ processing that each cell must go through is listed below in sequential order.
» HEC Byte Veification

Ide Cdl Fitering

 UWser (Al Hltering

Cdl Payload De- Scrambling

Inserting of the ‘Data Path Integrity Check’ pattern into the 5th octet of each cell.

This sequence of processing; (within the Receive Cell Processor) is also illustrated in Figure 72.
Each of these “Hltering/ Processing” steps (within the Receive Cdl Processor) are discussed in detail below:

Delineated Cells

Insert Data To RxFIFO
From Rx —— Vlllr_:i(f:ici\{ifn l,:dillfer(i:ﬁlgl — UlfiTtrer(i:r?gl;l —»-| Path Integrity et (Within RXUtopia
E3 Framer Check Pattern InterfaceBlock)

Fgure 72. llustration of Overal Cell Fitering/ Processing procedure that occurs within the Receive Gdl Processor Bock

7.2.2.2 HEC Byte Verification

(nce the Receive Cell Processor is properly delineating cells, the Receive Gdl Processor will perform “HEC Byte
\ification” of incoming cell data from the Receive E3 Framer, in order to protect against mis- routed or mis- inserted
cells. In performing HEC Byte \ification the Receive Gdl Processor will take the first four bytes of each cell (e.g.,
the header bytes) and independently compute its own value for the HEC byte. Aterwerds, the Receive Cdl Proces-
sor will compare its value of the HEC byte with the fifth octet that it has received from the Receive E3 Framer. If the
two HEC byte values match then the Receive Cell Processor will retain this cell for further processing. Honewer, if

the Receive Cdl Processor detects errors in the header bytes of a cell, then the Receive Cdl Processor will call up
and employ the “HEC Byte BEror Carection/ Detection” Agorithm (see below).
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The Receive Cdl Processor will compute its version of the HEC byte via the generating polynomial B+ @+ x+ 1
The user should be awere that the HEC bytes of the incoming cell might have been modulo- 2 added with the coset
polynomial X8 + x* + %2 + L. If this is the case then the Receive Cdll Processor must be configured to account for
this by writing a “1” to Bit 1 (Rx Coset Enable) of the R« CP Corfiguration Register; as depicted below

Rx CP Gorfiguration Register (Address = 5Eh)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0
RLCD RDRChk RDRChk Ide Gl om De RxCoset HEC
Pattern Pattern Discard Check Scramble Enable BEror
Enable Bt Enable Ignore
RO RW RW RwW RW RW RW RW
0 X X X X X 1 X

The "HEC Byte BEror Carection/ Detection” Agorithm

If the Receive Cdl Processor detects one or more emors in the header bytes of a given cell, then the “HEC Byte

BEror Gorrection/ Detection” algorithm will be employed. The “HEC Byte Bror Carrectiony Detection” Agorithm has
two states. Detection and Carrection. Fgure 73 presents a Sate Machine Diagram of the “HEC Byte Eor Correc-
tion/ Detection” Agorithm. Each of these states are discussed below

No Error
Detected

Multi- bit Error Detected

(Cell Discarded) Error Detected

(Cell Discarded)

Correction
Mode

Detection
Mode

No Error Detected
for M consecutive cells

Single- bit Error Detected
(Cell Corrected)

Alpha consecutive cells with incorrect
HEC bytes (to HUNT state)

Fgure 73. Sate Machine Diagram of the HEC Byte Error Correction/ Detection Agorithm
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The “Carrection” Sate:
Wen the "HEC Byte Carrection/ Detection” Agorithm is operating in the “Correction Mode”, cells with single bit
errors (within the header bytes) will be corrected. Honever, cells with multiple bit errors are discarded, unless con-
figured by the user. The user can configure the Receive Cdl Processor to retain these cells with multi- bit errors, by
writing to bit O (HEC Etror Ignore) of the Rx CP Carfiguration Register, as depicted below:
Rx QP Configuration Register (Address = 5Eh)
Bit 7 Bit 6 Bit 5 Bit 4 Bt 3 Bit 2 Bit 1 Bit O
RLMD RDRChk RDRChk Ide Gl @2V DeScrbn RxCoset HC
Pat PatEn Dscard hk Bit En Eror
Ignore
RO RW RW RW RW RW RW RW
0 X X X X X X X
Witing a “1” into this bit- field causes the Receive Gdl Processor to retain errored cells for further processing. Witing
a ‘0" to this hit- field causes the Receive Cdl Processor to discard those cells with multi- bit errors.
Note: The occurrence of any cells with header byte errors (single- bit or multi- bit errors) will cause the Receive Cdl
Processor to transition from the “Correction” state to the “Detection” state.
Monitoring of Sngle- Bit Erors, during HEC Byte \erification.
The user can monitor the number of Sngle Bit Erors that have been detected by the Receive Cdl Processor during
HEC Byte \aification. Each time the Receive Gdl Processor detects a Sngle- Bit error, the “FIMON Received Single-
Bit HEC Eror Count” registers are incremented. These registers are located at addresses 48h and 4%h and their
bit- formats are presented below
Address = 48h, PMON Received Single HEC Eror Court - MSB
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
S HEC Bror Gount-Hgh Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0
Address = 49h, PMON Received Single HEC Eror Count--B
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
S HEC Bror Gount-kew Bte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0

The contents of these registers reflect the total number of Sngle- Bit Erors that have been detected by the Receive
Cdl Processor since the last read of this register. These registers are reset upon read.
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Monitoring of Multi- Bit Brors, during HEC Byte Verification

The user can also monitor the number of Miltiple Bit Erors that have been detected by the Receive Cell Processor,
during HEC Byte \f&ification by reading the PMON Received Multiple- Bit HEC Bror Gount Registers (Addresses = 4/h

and 4Bh). These registers are incremented once for each incoming cell that contains multiple (e.g., more than 1)
bit- errors. The hit format of these two registers follow.

AVION Received Mutiple- Bit HEC Brror-M3B (Address = 4A)
Bt 7 Bit 6 Bt 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
M HEC Bror Count-Hgh Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0
PVION Received Mutiple- Bit HEC BrrorEB (Address = 4Bh)
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
M HEC Eror Count-tew Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0
The contents of these registers reflect the number of cells with Multiple- Bit Brors that have been detected by the
Receive Cdl Processor, during HEC Byte Verification, since the last read of this register. These registers are reset
upon read.
The ‘Detection” Sate:
Wen the “"HEC Byte Error Detectior/ Qorrection” algorithm is operating in the Detection mode, then all errored cells
(e.g., thase cells with single- bit errors and muiti- bit errors) will be discarded, unless configured otherwise by the
user. The user can configure the Receive Cdl Processor to retain errored cells by writing to bit 0 (HEC Bror Ignore) of
the Rx CP Carfiguration register (Address = 5Eh), as described above.
The "HEC Byte BEror Carectior/ Detection” Agorithm will transition back into the “Correction” state once the
Receive Cdl Processor has detected “M' consecutive cells with the correct HEC byte values. The user has the
option to use the following values for “M: 0, 1, 3, and 7. The user can configure the UN to use any of these values
for M by writing the appropriate values to the ‘Rx CP Addtional Gonfiguration” Register (Address = 5Fh), as
depicted below
Rx CP Additional Configuration Register (Address = 5Fh)
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
Unused User Cdl User Cdl Qorrection Threshold [1, 0] Qorrect Unused
Filter Hiter Ehable Enable
Discard
RO RO R'W RwW RW RW RwW RO

The definition of the hits relevant to the “HEC Byte BError Carrection/ Detection” algorithm follow:
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Bit 1-Gorrection (Mbde) Enable

This “Read Wite” hit field allows the user to enable/ disable the “Correction Mode” portion of the “HEC Byte Error
Qorrection/ Detection” algorithm. If the user writes a ‘0" to this bit- field, this the “HEC Byte Bror Carrection/ Detection”
algorithm be disabled from entry/ operation in the “Carrection” mode. Therefore, the Receive Cdl Processor will

only operate in the “Detection” state. If the user writes a “1” to this hit field then the “HEC Byte Eror Carrectior/
Detection” algorithm will transition into and out of the “Correction” mode as dictated by the selected “Correction
Threshold” value.

Bits 2 and 3-Gorrection Threshold [1, O]

These “Read Wite” hit- fidlds allow the user to select the “Correction” Threshold for the “HEC Byte Error Qorrection/
Detection” algorithm. The following table relates the content of these bit- fields to the Gorrection Threshold \alue (M.
Once again, Mis the number of consecutive “Bror- Free” cells that the Receive Cell Processor must detect before
the “HEC Byte Carrection/ Detection” algorithm will allow a transition back into the “Gorrection” Mode.

Table 30. The Reationship between CorrThreshold[1:0] and the “Correction Threshold” \alue (M

Bit 3 Bt 2 Correction Threshold \alue (M

0 0 M=0

0 1 M=1

1 0 M= 3

1 1 M=7

7.2.2.3 Cell Hitering

/s mentioned earlier, the Receve Cdl Processor will filter (e.g., discard) incoming cells based upon the following criteria.
» HEC Byte Erors (via the “HEC Byte Carrection/ Detection” algorithm, as described in 7.2.2.2.)

Idle Cdls

* Header Byte Patternstber Cdls

e Segment OAM CGHlls
Each of these cell filtering approaches are presented below

Hltering of Cdls with HEC Byte Erors
Please see the “HEC Byte Carrection/ Detection” algorithm in Section 7.2.2.2.
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7.2.2.3.1 Idle Cell Fltering

The user can configure the Receive Cdl Processor to either discard or retain Idle cells by writing to bit 4 (Idle Cdl
Dscard) within the “Rx CP Corfiguration” Register, as depicted below

Rx CP Configuration Register (Address = 5Eh)

Bt 7

Bt 6

Bt 5

Bt 4

Bt 3

Bt 2

Bt 1

Bt 0

ROPRChk
Peattern

RDRChk
PatEn

Ide
Discard

oMM thk
Bit

DeScrbn

RxCosetEn

Bror
Ignore

RW

RW

RW

RW

RwW

RW

RW

X

X

If the user wites a ‘0" to this bit- field, then the Idle Cdls will be retained and will ultimately be sent on to the User
CHl Flter, within the Receive Cdl Processor block. Honewer, if the user writes a “1” to this bit- field, then the Receive
Cdl Processor will discard all detected Ide- cells.

If the user wishes to have the Receive Cell Processor discard the Idie Cdls then he/ she must specify the header
byte pattems of these Idle cells. The Idle Cdl header byte pattem is defined based upon the content of 8 read/ wite
registers. These eight registers are the four “Rx CP Ide Cdl Patten Header byte” registers, and the four “Rx CP Ide
Cdl Mask Header-Byte” Regsters. In short, when a cell reaches the “ide Cdl Flter” portion of the Receive Cdl
Processor, the contents of each header byte of this cell (bytes 1 through 4), will be compared against the contents
of the corresponding “Rx CP Ide Cel Pattem Header Byte” registers; based upon constraints specified by the contents
within the “Rx CP Ide Cdl Mask Header Byte” registers. The user of these registers in “Idle Cdl Identification” and
filtering is illustrated in the example below:

Exampleddie Cdl Filtering

For example, header byte 1 of a given incoming cell (which may be an Idle cell or a User cell) will be subjected to a
bit- by- bit comparison to the contents of the “Rx CP Ide Cdl Pattern Header Byte- 1" register (Address = 62h). The
pumpase of having the Receive Cdl Processor perform this comparison is to determine if this incoming cell is an

Idle Cdl or not. The contents of the “Rx CP Ide Cdl Mask Header Byte- 1" register (Address = 66h) also plays a

role in this comparison process. For instances, if bit- field “0” within the “R« CP Ide Cel Mask Header Byte- 1” regis-
ter contains a “1”, then the Receive Cdl Processor will perform the comparison operation between hit- field “0”

within the “Rx CP Ide Cdl Pattern Header Byte- 1" register; and bit- field “0” within header byte 1 of the newly
received cell. Conversdly, if bit- field “0” within the “Rx CP Idle Cel Mask Header Byte- 1" register contains a ‘0",

then this comparison will not be made and hit- field “0” will be treated as a “don’t care”. The role of these two read/
write registers, in these comparison operations is more clearly defined in Fgure 74, below.

Content of Header Byte- 1 (of Incoming Cell)

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0

1 0 1 0 0 1 0 1

Content of “Rx CP Idle Cell Mesk Header Byte- 1 Register

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0

1 1 1 1 0 0 0 0
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Content of “Rx CP Idle Cell Header Byte- 1 Register
Bt 7 Bit 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
1 0 1 0 1 1 0 1
Comments
Bt 7 Bit 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Gomparison is Forced (by the “1s” in the Rx CP Idie Cel Don't Care Don't Care Don't Care Don't Care
Mask Heaeder Byte- 1 Register)
Header Byte- 1 Identification of Idle Cell
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0
1 0 1 0 X X X X

Houre 74. lllustration of the Role of the “Rx CP Idle Cell Pattern Header Byte” Register, and the “Rx CP Idle Cell Mask

Header Byte” Register
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Based upon these register settings, any cell containing values in the range of A0h-Ah are considered be matching

the “Ide Cdl Pettem”, at the first byte. This incoming cell will be subjected to three (3) more tests (e.g., one for each
of the remaining header bytes.); before it is identified as an Idie Gdl or not.

Qonsequently, if the user opts to “discard” Idie Cdls, then any cells, passing the above- described tests, will be idertified

as an Ide Cdl and will be discarded by the Receive Cdl Processor.

The bit format for each of these eight “Iide CdI” identification registers are listed below

Rx CP Idle Cell Pattern Header byte- 1 Register (Address = 62h)

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0

Rx Ide Cdl Patern-Header byte 1

RwW RW RW RW RW RwW RW RW
0 0 0 0 0 0 0 0
Rx CP Idle Cell Pattern Header byte- 2 Register (Address = 63h)
Bt 7 Bit 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Rx Ide Cdl Patern-Header byte 2
RwW RW RwW RW R'wW RwW RW RwW
0 0 0 0 0 0 0 0
Rx CP Idle Cell Pattern Header byte- 3 Register (Address = 64h)
Bt 7 Bit 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Rx Ide Cdl Patern-Header byte 3
RwW RW RW RwW RwW RwW RW RW
0 0 0 0 0 0 0 0
Rx CP Idle Cell Pattern Header byte- 4 Register (Address = 65h)
Bt 7 Bit 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Rx Idle Cdl Patern-Header byte
RwW RW RW RwW RwW RwW RW RW
0 0 0 0 0 0 0 0
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Rx CP Idle Cdl Mask Heeder- Byte 1 Register (Address = 66h)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0
Rx Ide Gdl Mask Header-Byte 1
RwW RW RW RW RW RwW RW RW
1 1 1 1 1 1 1 1
Rx CP Idle Cell Mask Header-Byte 2 Register (Address = 67h)
Bt 7 Bit 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Rx Ide G4l Mask Header-Byte 2
RwW RW RW RW RwW RwW RW RW
1 1 1 1 1 1 1 1
Rx CP Idle Cell Mbsk Header-Byte 3 Register (Address = 68h)
Bt 7 Bit 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
R« Ide Gdl Mask Header-Byte 3
RwW RW RW RwW RwW RwW RW RW
1 1 1 1 1 1 1 1
Rx CP Idle Cell Mask Header-Byte 4 Register (Address = 69h)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0
Rx Ide Cdl Mask Header-Byte 1
RwW RW RW RW RwW RwW RW RW
1 1 1 1 1 1 1 1
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The user can periodically monitor the number of Idle Cdls that have been detected by the Receive Cdl Processor,
by reading the “PMON Received Idie Cdl Gount” Regster (Addresses = 4Ch, 40h). The bit- format of these registers
are presented below

“AVION Received Idle Cdl Count-M3B' Register (Address = 4Ch)

Bt 7 Bt 6 Bt 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
R« Idle Call Gount-Hgh Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0
“AVION Recelved Idle Cdl Count--SB’ Register (Address = 4Dh)
Bt 7 Bt 6 Bt 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
Rx Idle Cdl Gount-Lew Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0
The content of these registers are the number of Idle Cdls that have been detected, by the Receive Cell Processor,
since the last read of these registers. These registers are reset upon read.
7.2.2.3.2 User Cell Hitering
The user can configure the Receive Cdl Processor to filter incoming user or QAM cells based upon the value of
their header bytes. In all, the UNI provides the user with three (3) options.
* DOsable the User G4l Hiter.
* Pass only those cells with header byte pattems matching the settings of the User Cdl Hiter.
« Dscard only those cells with header byte pattems matching the settings of the User Cdl Flter.
Each of these User- Cdl Filtering Qpotions are discussed below:
Dsable the User- Cdl Hiter
If the user disables the User- Cdl Hiter, within the Receive Cdl Processor, then all user cells (independent of their
header byte pattems) will be written into the Rx AFQ within the Receve Utopia Interface block.
Rx CP Additional Configuration Register (Address = 5Fh)
Bt 7 Bt 6 Bt 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
User Cdl User Cdl Gorrect Threshold [1, 0] Qorrection Unused
Hlter Filter Enable
Discard Enable
RO RO R'W RW RW RW R'W RO
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Witing a “1” to Bit 4 (User Cdl Fiter Enable) enables the User Cdl Filter. Whereas, writing a ‘0" to this bit- field dis-
ables the User Cdl Filter.

Enable the User Cdl Flter

If the User Cdl Hilter is enabled, then the Receive Gdl Processor will be filtering user cells in one of two passible
manners.

1. Pass Qnly those cells with header bytes pattems matching the User Cdl Flter settings (e.g., the contents of
the “Rx CP User Cdl Fiter Pattern Header Byte” registers), or

2. DOscard only those cells with header byte pattems matching the User Gdl Flter settings.

The User (or Assigned) cell filtering criteria is defined based upon the contents of 8 read/ write registers. These eight
registers are the four “R« CP User Gdl Filter Pattern Header byte” registers and the four “R« CP User Gdl Filter Mask
Header Byte” registers. In short, when a user cell reaches the Receive Gdl Processor, the contents of each header
byte of this cell (ytes 1 through 4), will be compared against the contents of the comesponding “Rx CP User Cdl
Hiter Pattern Header Byte” registers based upon constraints spedified by the contents of the ‘R« CP User Gdl Filter
Mask Header Byte” registers. The role of these registers in “User Cdl Fitering” is illustrated in the example below:

Bxample-User Cdl Hltering

Header byte 1 of a given incoming user cell will be subjected to a bit- by- bit comparison to the contents of the “Rx
CP Wser (Al Hiter Pattern Header Byte- 1" register (Address = 64h). Honever, the contents of the “Rx CP User Cdl
Hiter Mask Header Byte- 1" register (Address = 6Eh) also plays a role in this comparison process. For example, if

bit- field “0” within the “Rx CP User Cdl Filter Mask Header Byte- 1" register contains a “1”, then the Receive Cell
Processor will perform the comparison operation between hit- field “0” within the “Rx CP User Cdl Hiter Pattern

Header Byte- 1" register; and hit- field “0” within header byte 1 of the newly received user cell. Gonversely, if bit- field
‘0’ within the “Rx CP User Cdl Hilter Mask Header Byte- 1" register contains a ‘0’, then this comparison will not be
made and hit- field ‘0" will be treated as a ‘don't care’. The role of these two read/ write registers in these comparison
operations is more clearly illustrated in Fgure 75, below

Cortent of Header Byte- 1 (of Incoming User Cell)

Bt 7

Bt 6

Bt 5

Bt 4

Bt 3

Bt 2

Bt 1

Bt 0

1

0

0

1

Content of “Rx CP User Cell Filter Mask Header Byte- 1 Register

Bt 7

Bt 6

Bt 5

Bt 4

Bt 3

Bt 2

Bt 1

Bt 0

1

1

0

0

Cortent of “R« CP User Cell Filter Pattern Header Byte- 1 Register

Bt 7

Bt 6

Bt 5

Bt 4

Bt 3

Bt 2

Bt 1

Bt 0

1

0

1

1
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Comments
Bt 7 Bit 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Gomparison is Forced (by the “1s” in the R« CP User Cdl FI- Don't Care Don't Care Don't Care Don't Care
ter Mask Header Byte- 1 Register)
Resulting “User Cell Hiter” Pattern for Header Byte- 1
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0
1 0 1 0 X X X X

Fgure 75. lllustration of the Role of the “Rx CP User Cell Hilter Pattern Header Byte” register and the “Rx CP User Cell

Flter Mask Header Byte” register.

Based upon these register settings, any cell containing values in the range of AO0h-Ah are considered to be

matching, at the first byte. This cell will be subjected to three (3) more tests (e.g., one for each of the remaining

header bytes.)
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Ater all of these comparison tests have been performed, a given user cell will be deemed either “matching” or “not
matching” the settings of the User Cdl Filter. Qnce the cell has been dassified into one of these two categories, its
disposition (or fate) is dependent upon the content of bit- field 5 (User Cdl Fiter DOscard) within the “Rx CP Add-
tional Configuration Register (Address = 5Hh). If this bit- field is ‘0", then only- matching cells will be retained, and are
written into the RAFQ Al remaining User Cdls will be discarded. Conversely, it this bit- field is ‘1’, then only ‘non-
matching’ User Cdls will be retained and written to the RAFQ Al ‘matching’ User Cdls will be discarded.
The bit- fomats of the 8 registers that define the User Cdl Filtering criteria are presented below
User Cell Fiter Header Byte Pattern Registers
Rx CP User Cell Fliter Pattern Header-Byte 1 (Address = 64)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bit 1 Bt O
Rx User Cdl Header Pattern-Byte 1
RW RwW RwW RwW RwW RW RwW RwW
0 0 0 0 0 0 0 0
Rx CP Usar Cdl Filter Pattern Header-Byte 2 (Address = 6Bh)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bit 1 Bt 0
Rx User Cdl Header Pattern-Byte 2
RW R'W R'W RW RW RW R'W RW
0 0 0 0 0 0 0 0
Rx CP User Cdl Hilter Pattern Header-Byte 3 (Address = 6Ch)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0
Rx User Cdl Header Pattern-Byte 3
RW RwW RwW RwW RwW RW RwW RwW
0 0 0 0 0 0 0 0
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Rx CP User Cdl Filter Pattern Header-Byte 4 (Address = 6Dh)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0
Rx User Cdl Header Pattem-Byte 4
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
User Cell Fliter Mask Registers
Rx CP User Cell Fitter Mask Header-Byte 1 (Address = 6Eh)
Bt 7 Bit 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0
Rx User Cdl Mask Header-Byte 1
RW RW RW RW RW RW RW RW
1 1 1 1 1 1 1 1
Rx CP User Cell Fitter Mask Header-Byte 2 (Address = 6Fh)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0
Rx User Cdl Mask Header-Byte 2
RW RW RW RW RW RW RW RW
1 1 1 1 1 1 1 1
Rx CP Usar Cdl Filter Mbask Header-Byte 3 (Address = 70h)
Bt 7 Bit 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0
Rx User Cdl Mask Header-Byte 3
RW RW RW RW RW RW RW RW
1 1 1 1 1 1 1 1
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Rx CP Usar Cdl Filter Mesk Heaeder-Byte 4 (Address = 71h)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Rx User Cdl Mask Header-Byte 4
RW R'W R'W RW RW RW RW RW
1 1 1 1 1 1 1 1
7.2.2.4 OMM Cel Processing
QWM (Qperation Administration and Maintenance) cells, are special cells that are generated by the “Layer Management”
entity (wthin the BISDN Reference Model), and are typically used to carmy maintenance- related information such as:
* Mrtual Path Gonnection (MPO)/ Mrtual drcuit Connection (M30) failure reporting
» VAT \OC continuity check information
» \VRJ \QC continuity verification: QMM Gall Loopback Testing
* RO \C Performance Monitoring
WM cells are identified and distinguished from user cells by their specific cell header byte pattems. AIM layer entities
can typically use one of four types of QM cells. These types of OAM cells are listed below
o FH-Segment
* HEnd to Ed
o F5-Segment
* FBEnd to Ed
F type OM cells usually cary maintenance related information regarding a specific Mrtual Path Connection
(VRO). Whereas F5 type OMM cells usually carry maintenance related regarding a specific Mrtual drcuit Connec-
tion (M30). The header byte pattems of each of these types of QMM cells is tabulated below:
Table 31. The Header Byte Pattern formats for the Various Types of OAM Cdls
oamal Crtet 1 Crtet 2 Crtet 3 Crtet 4
FH End- to- End 0000aaaa aaaa0000 00000000 01000a0a
F Segment 0000aaaa 22220000 00000000 00110a0a
Fs End- to- End 0000aaaa agsazzzz p77777773 7zzz101a
F5 Segment 0000aaaa as88z7777 77777777 zzz7100a

where:

z-Ay \A value other than O

abit is available for use by the AIM layer entity

284




XRI7234 E3 UN FOR ATM

Rev. P1.0.0

As far as the XR 17234 E3 UNI IC is concemed, whether an QMM cell is an H4 or F5 type QMM cell, is rather unim-
portant. The Receive Cdl Processor circuitry has been designed to recognize both types of OAM cells, based upon
their header byte pattern. Honever, whether an QM cell is a “Segmert type” or an “BEnd- to- Bnd type” is more
important in regards to UN IC gperation. The manner in which the Receive Cdl Processor handles “Segmernt” and
‘End- to- End” OAM cells is described below

7.2.2.4.1 Segment Type OM Cells

“Segment” type OAM cells are only intended for “point- to- point” transmission. In other wards, a segment type QAM
cell will be created at a source node, transmitted across a single link, to a destination node; and then terminated at
this destination node. This Segment QA cell is not intended to be read or processed by any other nodes, within

the ATM Netwaork

How the Receive Cdl Processor handles Segment Type QMM Gills

The Receive Cdl Processor has been designed to recognize incoming QMM cells, based upon their header byte
pattern. Further, the Receive Cdl Processor is also capable of reading the header byte pattemns, in order to deter-
mine if the QMM cell is a “Segment” type or an “End to- End’ type QMM cell. If the incoming OMM cell is a “Segment”
type QM cell, then the Receive Gdl Processor will not write this cell to the R« FAFQ within the Receive Uopia
Interface block and will discard this cell. This act of discarding the QAM cell terminates it and prevents it from prop-
agating to other nodes in the netwark.

Note: If the user configures the User Cdl Filter to pass cells with header bytes pattem ranges that includes that of
the “Segment™ type OAM Call, then the User Cdl Filter settings will take precedence and will allow the “Segment’™-
type OM GHll to be written to the Rx AFQ within the Receive Uopia Interface block.

Athough the Receive Cell Processor will discard this “Segment” QMM cell, the user can configure the Receive Cdl
Processor to have the contents of this cell written into the Receive QMM Gall Buffer, where it can be read out and
processed by the local mP mC

If the user wites a “1” to bit 3 (OAM Check Bit) within the “Rx CP Corfiguration” register (Address = 5B, then all
OM cells that are received by the Receive Cdl Processor will be written into the Receive QMM Gall buffer (located
at 161h through 1Ath, in the UN chip address space).

Rx CP Configuration Register (Address = 5Eh)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0
RLCD RORChk RORChk Idle Gl QM Check De RxCoset HEC Bror
Pattern Pattern Dscard Bt Scramble Enable Ignore
Enable Enable
RO R'W R'W RW RW RW RW RwW
0 X X X X X X X

(nee the Receive Cell Processor has wiitten the OMM cell into the “Receive OAM GAI” buffer, then the Receive

Cdl Processor will alert the local mP/ mC of this fact, by generating the “Received QMM GAlI” interrupt. If the user
wite a ‘0" to bit 3 of the “Rx CP Corfiguration” register, then the Receive Cdl Processor will not write the contents
of the OAM cells that it receives, to the “Receive QAM GalI” buffer.
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Hgure 76 presents an illustration, depicted how the Receive Cdl Processor handles incoming Segment- type OAM
cells, if the user has written a “1” to bit 3 (QAM Check Bit) of the ‘Rx CP Configuration” register.

Receive Cell Processor Receive Utopia Interface Block
Cell | HEC , Rx FIFO Utopia | |
Delineation Verification _'_>. User Cell Filter —® Interface >
. \

Path of OAM Cell \ “Segment- type” OAM Cell is
not “passed through” to the
Rx FIFO inthe Receive Utopia
Block

OAM Cell Buffer
Located at Address
(161h - 1Ath) in

on- Chip RAM.

Fgure 76. A Approach to Processing Segment O™ cells, via the Receive Gall Processor.

7.2.2.4.2 BEnd- to- BEnd Type OAM Cells

‘End- to- End’ type OM cells, as the name implies, are intended for something more than a point- to- point transmis-
sion. In other wards, an “End- to- End’ type OAM cell will be created at a source node, transmitted across a single
link, to a destination node. Honever, in this case, the “end- to- end” OM cell is not terminated at this destination node;
but is rather transmitted across other links to other nodes within the network.

How the Receive Gdl Processor Handes End- to- End type OAM GHlis

If the Receive Cdl Processor determines that the incoming QMM Gall is an “End- to- End” type then it will be written
into the Rx AFQ within the Receve Utopia Interface block. This act will allow the AIM Layer processor to read in
this QA cell, from the UN and propagate this cell to other nodes in the network.

Note: The Receive Cdl Processor will write the “End- to- End” QMM cell to the Rx FFQ independent of the User

Cdl Flter settings.

The user can also configure the Receive Cdl Processor to write the contents of the “End- to- End’ QMM cell into the
Receive OMM GAll Buffer. For details on how this can be done, please see Section 7.2.2.4.1.

Hgure 77 presents an illustration, which depicts how the Receive Cdl Processor handles incoming End- to- End
type OM s, if the user has written a “1” to bit 3 (OAM Check Bit) of the “Rx CP Carfiguration” register.

Receive Cell Processor Receive Utopia Interface Block
Cell HEC | Utopia
ot — > - P Rx FIFO >
Delineation Verification . User Cell Filter \ Interface
1
' “End- to- End” Type OAM
The Contents of ) Cell is “passed through” to
Receive OAM Cell Buffer the Rx FIFO inthe Receive

the OAM Ce”, are Located at Address
also written into ~ ———m (161h - 1ALh) in on-

the “Receive OAM Chip RAM.
Cell" buffer

Utopia Interface Block

Fgure 77. Approach to Processing “End- to- BEnd” OAM Gells
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Monitoring the Number of User/ QMM Galls

The user can monitor the number of \&lid cells (User and O4) that have been received by the Receive Cdl Pro-
cessor, by reading the PMON Received \alid Cdl Gount Registers (Address = 4Eh, and 4Fh). The bit- format of
these registers are presented below

AVION Received \alid Gell Count-MSB (Address = 4En)
Bt 7 Bit 6 Bt 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
Rx \&lid Cell Gount-Hgh Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0
AVION Received \alid Cell Count-£SB (Address = 4Fh)
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
Rx \alid Call Count-tew Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0
The contents of this register reflects the total number of valid cells that the Receive Cdl Processor has received
since the last reading of this register. This register is reset upon read.
Fnally, the user can also monitor the total number of cells that have been discarded (either due to HEC byte errors,
Idle Cdl removal, or User cell filtering) by reading the PMON Discarded Cdl Gount Registers (Address = 50h, 51h).
The bit- fomat of this register is presented below:
AVION Discarded Cell Count-MSB (Address = 50h)
Bt 7 Bt 6 Bt 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
Cdl Dop Gount-Hgh Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0
PVION Oscarded Cell Count-£SB (Address = 51h)
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0
Cdl Dop Gount-Lew Byte
RR RR RR RR RR RR RR RR
0 0 0 0 0 0 0 0
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The contents of these registers reflect the number of cells that have been discarded since the last read of these
registers. These registers are reset upon read.
7.3.25 Cdl Payload De- Scrambling
In numerous applications the payload portion of the incoming cells will scrambled by the Transmit Cdl Processor,
at the “Far End’ Transmitting terminal. These cells are scrambled in order to prevent the user data from mimicking
framing or control bytes. Therefore, the Receive Gdl Processor provides the user will the option of de- scrambling
the payload of these cells in order to restore the original content of the cell payload. (Pease note that this cell
de- scrambler presumes that the cell payload were scrambled via the scrambling generating polynomial of X + 1))
The user can configure this option by writing a “1” to Bit 2 (De- Scramble Enable) within the Rx CP Corfiguration
Register, as depicted below
Rx CP Configuration Register (Address = 5Eh)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
RLMD RDRChk RORChk Ide Cell O Check De RCoset HEC
Pattern Pattern Discard Bt Scramble Enable Eror
Enable Enable Ignore
RO RW RW RW RW RwW RW RW
0 X X X X X X X

7.2.2.6 Data Path Integrity Check

The “Data Path Integrity” check is a test that is continually ran in order to verify that the connections, throughout the
“AIM Layer” entity (e.g., from the Receive Uopia Interface of the “source” UN to the Transmit Uopia Interface of

the “destination” UNJ) is functioning properly.

The manner in which the “Data Path Integrity Check’ is employed is as follows. After an incoming cell has passed
through the cell delineation, HEC byte werification, idle cell fitteting and user cell filtering processes, it will be written

to the Rx FAFQ within the Receive Uopia Interface Block. Honever, prior to being written into the Rx FFQ the

‘Data Path Integrity Test” pattern will be written into the 5th octet (overwriting the HEC byte) of the “outbound” cell.
This “Deta Path Integrity Test” pattern is typically of the value “55h", for each outbound cell. Honever, it can also be

configured to be an altemnating pattem of “55h” and A%h” (altemating values with each cell).

The Transmit Cdl Processor, within the “destination” UN will perform a check of the 5th byte of all cells that it reads
from the Tx HFQ prior to computing and overwriting this byte with the HEC byte. For more information on how the

Transmit Cdl Processor handles the “Data Path Integrity ChedK’ test pattems, please see section 6.2.2.6.
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The Receive Cdl Processor's Handling of the Deta Path Integrity Test pattern

The user has a variety of options, when it comes to configuring the Receive Cdl Processor to support the Data Path
Integrity Test. Hrst of all, the user can decide whether or not he/ she wishes to even transmit a Data Path Integrity
Test pattern, via the outbound cell; or just allow the outbound cell, with the HEC byte to be wittien to the Rx FIFQ
The user can configure the Receive Cdl Processor per his/ her choice, by writing the appropriate value into bit 5
(ROPChk Pattern Enable) within the “Rx CP Carfiguration Register (Address = 5B) as depicted below:

Rx CP Configuration Register (Address = 5Eh)
Bt 7 Bit 6 Bt 5 Bt 4 Bt 3 Bit 2 Bit 1 Bt O
RLCD RDRChk RDPChk Ide CHl QMM Check DeScramble RxCoset HEC
Pattemn Pattemn Dscard Bit Enable Enable Eror
Enable Ignore
RO RW RW RW RW RW RW RW
0 X X X X X X X

Witing a “1” to this bit- field configures the Receive Cdl Processor to write the “Data Path Integrity Tet” pattern into
the 5th octet of each “outbound” cell, prior to transmittal to the RHAFQ Conversely, writing a “0” to this bit- field con-
figures the Receive Cdl Processor to wite the cell, with the HEC byte, into the RAFQ

Next, the Receive Cell Processor also allows the user to choose between two possible Deta Path Integrity Test pat-
tems. The user can configure his/ her selection by writing the appropriate value to Bit 6 (RCPChk Pattern) within the
‘Rx CP Configuration” Register (Address = 5Eh). Witing a “1” to this bit- field configures the Receive Cdl Proces-

sor to wite a “55h” into the 5th octet of each “outbound” cell, prior to it being written into the Rx AFQ Conversely,
writing a ‘0" to this bit- field configures the Receive Cdl Processor to wite an alternating pattem of “55h" or “Ad,
into the 5th octet of each “outbound” cell, prior to it being written into the RAFQ The Receive Cdl Processor will
altemate between each of these two pattems with each “outbound” cell.

Note: The contents of Bit 6, within the R« CP Carfiguration Regster, is ignored if Bit 5 is set to ‘0"

7.2.2.7 G-C Nbble Bdtractionwa the R«GRC Serial Quiput Port

The first four bit- field of each cell header are the GRC hits. The Receive Cdl processor will output the contents of the
GHC Nbble- field for each valid (e.g., user or Q4V) cell that it receives, via the “GFC Nbble Feld” serial output port.
The “Receive GFC Nbble- Feld” serial output port consists of the following pins.

« RGC

* RGOk

+ RGOVB
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The data is output via the R«GFC output pin. The order of transmission, within a given cell, is with the MB first and
in descending order until transmitting the LSB bit. Aterwards, the “GRC Nbble- field” serial output port will output
the M3B for the GRC Nbble- field of the next valid cell. This data is clocked out on the rising edge of the ReGROdk
output signal. The RGFOMSB output pin will be pulsed “high” each time the M3B of the G-C Nbble field, for a

given cell, is present at the R«GRC input. FHgure 78 presents an illustration depicting the behavior of the RxGFC
Seial Qutput Port signals.

-« 447
RXGFCClk
- 148
RXGFCMSB - 149 >
| 50 | — (51—
RXGFC BIT 3 >< BIT 2 >< BIT 1 BITO \
-— (52

Fgure 78. lllustration of the Behavior of the RGRC Serial Qutput Port signals

7.3.2.8 Receve Cell Processor Interrupts

The Receive Cdl Processor will generate interrupts upon
» HEC Byte Erors

« OM Gl received

* Loss of Cdl Ddineation

If one of these conditions occur, and if that particular condition is enabled for interrupt generation, then when the
local mQ mP reads the LN Interrupt Satus Regster, as shown below; it should read ‘Oxoxod’ (where the - b suffix
denotes a binary expression, and ‘X denctes a “don't care” value).

WN Interrupt Status Register (Address = 05h)

Bt 7 Bit 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Unused Qe S ™ E3 Rx E3 ™ CP Rx CP Tx Utopia Rx Utopia
Interrupt Interrupt Interrupt Interrupt Interrupt Interrupt Interrupt
Satus Satus Satus Satus Satus Satus Satus
RO RR RO RO RO RO RO RO
X X X X X 1 X X
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A this point, the local mQ mP will have determined that the Receive Cdl Processor block is the source of the interrupt,
and that the Interrupt Service Routine should branch accordingly. In order to accomplish this the local mQ@ mP should
now read the “Rx CP Interrupt Satus Register” (Address = 61h). The bit format of this register is presented below

Rx CP Interrupt Satus Register (Address = 61h)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0
Unused Received LD HEC Bror
oM Gl Interrupt Interrupt
Interrupt Satus Satus
Satus
RO RO RO RO RO RR RR RR

The bit format of the Rx CP Interrupt Satus Regster indicates that only three (3) bit- fields within this register, are
active. The role of each of these bit fields follows.

Bt OHEC Byte Bror Interrupt Satus

A*1" in this “Reset- upon- Read” bit- field indicates that the Receive Cdl Processor has detected a HEC Bjte error in
an incoming cell, and has requested a “HEC Byte Bror” Interrupt, since the last read of this register.

Bit 1—Change in LCD (Loss of Cdl Ddineation) Sate” Interrupt Satus

A*1" in this “Reset- upon- Read’ bit- field indicates that the Receive Cdl Processor has changed its “LCD’ (Loss of
Cdl Ddineation) state and has issued the “Change in LCD State” interrupt, since the last read of this register.
Note: This type of interrupt could occur due to a transition from the SYNC state to the HUNT state, in the “HEC
Byte Cdl Ddineation Agorithm; during which the RA.CD pin will toggle “high”. Additionally, this type of interrupt
could also occur due to the transition from the PRE SYNC state into the SYNC state. The user can distinguish
between these two possibilities by reading the LD hit- field (bit 7) within the “Rx CP Configuration” Register
(Address = 5Eh).

Bit 2-Received OM GHl Interrupt Status

A“l" in this “Reset- upon- Read” hit- field indicates that the Receive Cdl Processor has detected an QAM GAl in the
path of ‘incoming cells”, and has stored the contents of this QAM cell in the “Receive QMM Gl Buffer”, since the

last read of this register. The purpose of this interrupt is to aert the local mP/ mC that the “Receive O Gall Buffer”
(within the UNI) contains an QMM cell that needs to be read and processed.

7.3 Receve Utopia Interface Block

7.3.1 Brief Description of the Receive Uopia Interface Bock

The Receive Uopia Interface Block provides a “Uopia Level 2" compliant interface to interconnect the UN chip to
AIM layer or AIM Adaptation Layer processors, operating up to 800 Mops. This interface supports both an 8 and

16 bit wide data bus. Snce data is received at clock rates independent of the AIM layer clock rate, the received cell
data is written into an intemal HFO by the Recaive Gdl Processor block. This HFO will be referred to as the R« HFO
throughout this document. The Receive Gl Processor will delineate, chedk for HEC byte errars, filter and de- scramble
AM His. Whatever cells were not discarded, by the Receive Gdl Processor, will be written into the R« AFQ where

it can be read out from the UN device, by the AIM Layer Processor. The Receve Utopia Interface Block will inform
the AIM Layer processor that it has cell data available for reading, by asserting the Rav pin “high”. Fgure 79
presents a simple illustration of the Receive Uopia Interface block and the associated pins.
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From Receive Cell Processor

—— RxClk
la— RXENB*

+——p RxPrty

Receive Utopia
Interface

e RXData[15:0]
+—® RxSoC
+——p» RxClav/ RxEmptyB*

Lag— RxAddr[4:0]

Fgure 79. Smple Bock Oiagram of Receve Utopia Block of UN.

7.3.2 Functional Description of Receve Utopia
The purposes of the Receive UWopia Interface block are to:

» Receive filtered AIM cell data from the Receive Gdl Processor and make this data available to the A4 or ATM
Layer Processor.

Inform the AIM Layer Processor whenever the RAFO contains cell data that needs to be read.

Inform the AIM Layer Processor that it has no more cell data to be read.

» (ompute and present the odd- parity value of the byte (or word) that is present at the Receive Uopia Deta Bus.
Indicate the boundaries of cells, to the AIM Layer processor, by pulsing the RSoC (Receive Sart of Cdl) pin
each time the first byte (or word) of a new cell is present on the Receive Uopia Data Bus.

 The Receive Uopia Interface Block consists of the followning sub- blocks:

* Receive Uopia Qutput Interface

* Receive Uopia Cdl AHFO (Rx AHFOQ

* Receive Uopia HFO Manager

The Receive Uopia Interface block consists of an output interface complying to the “Utopia Level 2 Interface Spec-
ifications”, and the RAFQ The width of the Receive Uopia Data Bus is user- configurable to be either 8 or 16 hits.
The Receive Uopia Interface block also allows the ATM Layer processor to perform parity checking on all data that

it recelves from it (the Receive Uopia Interface block), over the Receive Uopia Data bus. The Receive Uopia Interface
block computes the odd- parity of each byte (or word) that it will place on the Receive Uopia data bus. The Receive
Uopia Interface block will then output the value of this computed parity at the R®rty pin, while the corresponding
data byte (word) is present at the RdData[15:0] output pins.
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The Receive Uopia Interface block can be configured to process 52, 53, and 54 bytes per cell; and will assert
the RSoC (Receive “Sart of CAI) output pin at the cell boundaries. If the Receive Uopia Interface block
detects a “runt” cell (eg., a cell that is smaller than what the Recelve Uopia Interface block has been config-
ured to handle), it will generate an interrupt to the local mP, discard this “runt” cell, and resume normal opera-

tion.

The physical size of the R« FAFOis four cells. The incoming data (from the Receive Cdl Processor) is written
into the Rx AFQ where it can be read in and processed by the AIM Layer Processor. A AFO Manager main-
tains the Rx AHFO and indicates the FIFO BEmpty and HFO Rl to the local mP. Additionally the FIFO Manager
will indicate that AIM Gall Data is available in the RHIFQ by asserting the R«av output pin. Fgure 74 pre-
sents a Functional Bock Dagram of the Receive Uopia Interface Block.

Controls from
Registers

RxClk
RXEnB
RxAddr[4:0]

From Rx CP
RxFData[7:0]

Read
. +—® Control Signals
Wite ———» RxUtopia
A8:0] —— Registers —— Status Signals
D[15:0] - [P
' o ' RxData[7:0]/
! ) f——- )
: P Rx Utopia - RxData[15:0]
! |  Cel FIFO i
E > |
! - —> . RxSoC
: : To Pins
: L R
: > -
: >
! L .
R Rx Utopia |
p! FIFO Manager
-1
»
—— P Status Bits to Registers
- .
{—— > RxClav/ RxEmptyB (To Pin)
—>
> —— RxPrty
— —  p RxUtopia Interrupt (To Interrupt block)

RxData[15:0]
RxData[7:0]

7.3.2.1 Receive Utopia Bus Quiput Interface

Fgure 80. Functional Block Dagram of the Receve Utopia Interface Block

The following sections discusses each functional sub- block of the Receve Uopia Interface block in detail. Addi-
tionally, these sections discuss many the of the features associated with the Receive Uopia Interface block as
wel as how the user can optimize these features in order to suit his/ her application needs. Detailed discussion
of Sngle- PHY and Multi- PHY operation will be presented in its own section even though it involves the use of
all of these functional blocks.

The Receive Uopia output interface complies with the Utopia Level 2 standard interface (e.g., the Receive Uo-
pia can support both Single- PHY and Multi- PHY operations). Additionally, the UN provides the user will the
option of varying the following features associated with the Recelve Uopia Bus interface.
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* Receive Uopia Data Bus width of 8 or 16 bits.
« The cell size (eg., the number of octets being processed per cell via the Uopia bus)

Adiscussion of the operation of the Receive Uopia Bus Interface along with each of these options will be
presented below

7.3.2.1.1 The Pins of the Receive Utopia Bus Interface

The AIM Layer processor will interface to the Receive Uopia Interface block via the followning pins.
» Rdata[15:0]-Receive Uopia Data bus output pins

 RxAddr[4:0]-Receive Utopia Address bus input pins

» RxClkReceive Uopia Interface Bock clock input pin

* RSoGRecenve “Start of CdI” Indicator” output pin

* RdPrty-Receive Uopia-add Parity output pin

» REB*Receive Uopia Data bus-Qutput Enable input pin

* RClav/ RUIB*-RAFO Gl Available output pin

Each of these signals are discussed below:

RxData[15:0]-Receive Uopia Data Bus output pin

The AIM Layer Processor will read AIM cell data from the Recelve Utopia Interface block in a byte- wide (or word-
wide) manner, via these output pins. The Receive Uopia Data bus can be configured to operate in the “8 bit wide”

or “16 bit wide mode” (See Section 7.3.2.1.2). If the “8- hit wide” mode is selected, then only the Rdata[7:0] output
pins will be active and capable of transmitting data. If the 16- bit wide mode is selected, then all 16 output pins (e.g.,
RdData[15:0]) will be active. The Receive Uopia Data bus is tri- stated while the active low RENB* (Receive Uopia
Bus - Qutput Enable) input signal is “high”. Therefore, the ATM Layer Processor must assert this signal (e.g., toggle
RENB* low) in order to read the AIM cell data from the Receive Uopia Interface block. The data on the Receive
Uopia Data Bus output pins are updated on the rising edge of the Receive Uopia Interface block clock signal, R«Ck.

Note: The 100 pin version of the XR T7234 device alocates only 8 pins for the Receive Utopia Deta Bus:
Rdeta[7:0]. The Receive Uopia Deta Bus pins: RdDeta[15:8] are not available.

RxAddr[4:0]-Receive Uopia Address Bus input pins

These input pins are used only when the UN is operating in the Milti- PHY mode. Therefore, for more information
on the Receive Uopia Address Bus, please see Section 7.3.2.2.2.2.

RxClk-Receive Uopia Interface block dock Sgnal input pin

The Receive Utopia block uses this signal to update the data on the Receive Uopia Data Bus. The Receve Utopia
Interface block also uses this signal to sample and latch the data on the Receive Uopia Address bus pins (during
Multi- PHY operation), into the Receive Wopia Interface block circuitry. This clock signal can run at frequencies of
25 MHz, 33 MHz, or 50 M.

RENB*-Recaive Uopia Data Bus-Qutput Enable Input

The Receive Uopia Data bus is tri- stated while this input signal is negated. Therefore, the user must assert this
“active- low’ signal (toggle it “low’) in order to read the byte (or ward), from the Receive Uopia Interface block via
the Receive Uopia Data bus.
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RPrty-Receive Uopia-add Parity Bit output pin

The Receive Uopia Interface Block will compute the odd- parity of each byte (or word) of AM cell data that it will
place on the Receive Uopia Data bus. The Receive Uopia Data bus will output the value of the computed parity bit
at the RPrty output pin, while the corresponding byte (or ward) is present on the Receive Uopia Data Bus. This

features allows the AIM Layer Processor to perform parity checking on the data that it receives from the Receive
Uopia Interface Block.

RxSoGReceive Utopia~Start of CdI” Indicator output pin

The Receive Uopia will pulse this output signal “high”, for one clock period of RxCk, when the first byte (or word) of

a new cell is present on the Receive Uopia Data Bus. This signal will be ‘low’ at all other times.
RxClav/ REmptyB*-Rx FIFO Gall Available/ ReEmpty*

This output signal is used to alert the ATM Layer Processor that the Rx FAFO contains some AIM cell data that is
available for reading. Please see Section 7.3.2.2.1 for more information regarding this signal.

7.3.2.1.2 Sdecting the Utopia Data Bus Weth (Applies to the 160 pin Vasion only)

The Uopia data bus width can be selected to be either 8 or 16 bits by writing the appropriate data into the
UWbth16 bit (bit 0) within the Uopia Gonfiguration Register, as shown below:

Uopia Corfiguration Register: (Address = 7Ch)
Bt 7 Bit 6 Bt 5 Bt 4 Bit 3 Bit 2 Bt 1 Bt 0
Unused Hand- M PHY Gallcis2 TRFCDeEpth[ 1, 0] UWeth16
shake Bytes
Mode
RO RO RW RW RW RW RW

If the user chooses a Uopia Data Bus width of 8 hits, then only the Receive Wopia Deta output pins: Rdata[ 7:0]
will be active. (The output pins: RxData[15:8] will not be active). If the user chooses a Wopia Data bus width of 16
bits, then all of the Receive Wtopia Deta outputs: Rdeata[15:0] will be active. The folloning table relates the value of
Bt 0 (LWdth16) within the Wtopia Configuration Regster, to the corresponding width of the Wopia Deta bus.

Table 32. The Rdationship between the contents within Bit O (LtWéith16) within the Utopia Configuration Register, and the operating
width of the Utopia Data Bus

\alue for UtWitith16 Wath of Utopia Data Bus
0 8 hit wide Data Bus
1 16 hit wide Data Bus

Note:

1. The selection of this bit also effects the width of the Transmit Uopia Data bus.

2. The Uopia Deta Bus width will be 8 bits, upon power up or reset. Therefore, the user must wite a “1” to this bit
in order to set the width of the Receive Uopia (and the Transmit Wopia) data bus to 16 bits.
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3. This option is only available for the 160 pin packaged version of the XR T7234 device. The 100 pin device only

contains 8 Receive Uopia Deata Bus pins: RData[ 7:0]. Rdeata[15:8] are not available in the 100 pin version.
7.3.2.1.3 Sdecting the Cell Size (Number of Ctets per Cell)
The UN allons the user to select the number of octets per cell that the Receive Uopia Interface block will process.
Spedfically, the user has the following cell size options.
* If the Uopia Data Bus width is set to 8 hits then the user can choose:

— 52 bytes (with no HEC byte in the cell), or

— 53 bytes (with either a dummy or actual HEC byte in the cell)
* If the Uopia Data Bus width is set to 16 bits, then the user can choose:

— 52 bytes (with no HEC byte in the cell), or

— 54 bytes (with either a dummy or actual HEC byte, and a stuff byte in the cell)
The user makes his/ her selection by writing the appropriate data to bit 3 (GalC52Bytes) within the Uopia Gonfigura-
tion Register, as depicted below

Uopia Configuration Register: (Address = 7Ch)
Bit 7 Bt 6 Bt 5 Bit 4 Bt 3 Bit 2 Bit 1 Bt 0
Unused Hand- M PHY (657 THFCDERth[ 1, 0] UWWith16
shake Bytes
Mode
RO RO RW RW RW RW RW

The following table specifies the relationship between the value of this bit and the number of octets/ cell that the
Receive Uopia Interface block will process.

Table 33. The Redationship between the value of Bit 3 (Cell(f52Bytes) within the Utopia Configuration Register, and the number of
octets per cell that will be processed by the Transmit and Receve Utopia Interface blocks

CdId52 Bytes Number of Bytes/ Cdls
0 53 bytes when the Uopia Data Bus width is 8 hits.
54 bytes when the Uopia Data Bus width is 16 bits.
1 52 bytes, regardless of the configured width of the UWopia Data Bus

Note: This selection applies to both the Transmit Uopia and Receive Wopia interface blocks. Additionally, the
shaded selection reflects the default condition upon power up or reset.

A Advisory to Users

The user must insure that the ATM Layer processor only reads in (from the Receive Uopia Interface block) the
“configured” number of octets per cell, following the latest assertion of the RxSoC output pin. If the ATM Layer
processor continues to try to read- in more octets, it will end up reading in in- valid data.
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7.3.2.1.4 Parity Checking Handling of Brored Cdl Data received from the Receive Utopia
Interface Block

The Receive Uopia Interface block will compute the odd parity of each byte (or word) of AIM cell data it places on
the Receive Uopia Data bus. The Receive Uopia Interface block will also output the value of this parity bit via the

Rerty pin. The RdPrty pin will contain the odd parity value of the byte or ward that is residing on the Receive Uopia
Deta bus.

The user has the option to configure the ATM Layer processor hardwere and or softwere to use this feature.

7.3.2.2 Receive Utopia FIFO Manager
The Rx AFO Manager has the following responsibilities.

* Monitoring the fill level of the RAFQ and alerting the ATM Layer processor anytime the RHFO contains cell
data that needs to be read.

» Deecting and discarding “Runt” cells and insuring that the RHFO can resume normal operation following the
removal of the “Runt” cell.

* Insuring that the REIFO can respond properly to an “Oserrun” condition, by generating the “RdEIFO Oserrun
Gondition” interrupt, discarding the resulting “Runt” or errored cell, and resuming proper operation afterwerds.

Receive Uopia HFO Manager Features and (ptions

This section discusses the numerous features that are provided by the Receve Utopia AFO Manager. Additionally,
this section discusses how the user can optimize these features to suit his/ her application needs.

The Receive Uopia HFO Manager provides the user with the folloning options.

* Handshaking Mode (Crtet Level vs Cdl Lewdl)

* Resetting the Rx AFO

* Monitoring the Rx AFO

7.3.2.2.1 Sdecting the Handshaking Mode (Cetet Leve vs Cdl Leve)

The Receive Uopia Interface block offers two dfferent data flow control modes for data transmission between
the AIM Layer processor and the UN IC These two modes are: “Cetet- Level” Handshaking and “Cdl- Level”
Handshaking; as specified by the Utopia Level 2, \ersion 8 Specifications, and are discussed below:

7.3.2.2.1.1 Crtet- Level Handshaking

The UN will be operating in the Cdl- Level Handshaking Mode following power up or reset. Therefore, the user will
have to set bit 5 (Handshake Mode), within the Uopia Gonfiguration Register to “0” in order to configure the UN
into the “Qrtet- Level” Handshake Mode. The main signal that is responsible for data- flow control between the AIM
Layer processor and the Receive Uopia Interface block is the R«Clav output pin.

Wen the UN is operating in the Cctet- Level Handshake mode, the Receive Uopia Interface block will assert the
RxClav output pin, when the Rx HFO contains at least one “read cycle’s’ worth of AIM Gall Deta. In other words,
if the Wopia Data bus width is configured to be 16 bits wide, then the RxClav signal will be asserted when the
RHFO contains at least two bytes of cell data. Likewise, if the Uopia Data bus width is configured to be 8 bits
wide, then the RCav signal will be asserted when the RHFO contains at least one byte of AIM cell data. The
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Receive Uopia Interface block will negate R«Clav when the Rx AFO has been depleted of any data. Therefore, the

RxClav pin exhibits a role that is similar to a “Ready Ready’ indicator in RS- 232 based data transmission systems.

The AIM Layer processor is expected to monitor the state of the RCav pin very closely (either in a tightly polled or

interrupt driven approach). The ATM Layer processor is also expected to respond very quickly to the assertion of

RxClav and read out the cell data in order to avoid an “Oserrun Gondition” in the R« HFQ Fnally, the ATM Layer

processor is expected to do one of two things, whenever RQav toggles “low’.

1. Quickly halting its reading of data from the Receive Uopia data bus.

2. Q, ‘vaidate” each byte or ward of AIM cell data that it reads from the Receive Waopia Deta bus; by checking
the level of the RxClav signal. In this case, the AIM Layer processor must have the ability to intemally remove
any AIM cell data bytes or wards that have been read in, after Rav has toggled “low’.

Hgure 81 presents a timing diagram illustrating the behavior of the RxClav pin during reads from the Recelve Uopia
Interface block, while operating in the Qctet- Level Handshaking Mode.

RxClk

RxClav

RXEnB*

RxData[15:0]

RxSoC

Fgure 81. Timing Dagram of Rddav/ Rd&mptyB and various cther signals during reads from the Receve Utopia, while
operating in the Crtet- Level Handshaking Mode

Nates regarding FHgure 81
1. The Receve Uopia Data bus is configured to be 16 bits wide. Hence, the data which the Receve Uopia Interface
block places on the Receive Uopia Data bus is expressed in terms of 16 bit words (e.g., WAP6).

2. The Receve Uopia Interface block is configured to handle 54 bytes/ cell. Hence, Fgure 81 illustrates the AIM
Layer processor reading 27 wards (WO through WW26) for each ATM cell.

In Fgure 81, RxClav is initially “low’ during cdlock edge #1. Honever, shortly after clock edge 1, the RHFO receives

AM cell data from the Receive Cdl Processor block. A this point, the RxClav signal toggles “high” indicating that
the RAIFO contains at least one “read- cycle” warth of cell data. The AIM Layer processor will detect this “assertion
of RxClav” during clock edge #2. Consequently, in order to begin reading this cell data, the ATM Layer processor
will then assert the REB* input pin. A clock edge #3, the Receive Uopia Interface block detects REB* being
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“‘low’. Hence, the Receive Uopia Interface block then places word VW on the Receive Uopia Data bus. The AIM
Layer processor latches and reads in VW, upon clock edge #4. In this figure, shortly after the ATM Layer processor
has read in word WL (at clock edge #5), the RAFO is depleted which causes R«Clav to toggle “low’. In this figure,
the AIM Layer processor will keep the REB* signal asserted, and will read in an “invalid” word which is denoted
by the “X’ in FHgure 81. Shartly thereafter, the RHFO receives some additional cell data from the Receive Cdl
Processor, which in tum causes RCav to toggle “high”. The AIM Layer processor then continues to read in words
W2 and VB. Aterwards, the ATM Layer processor is unable to continue reading the AIM cell data from the Receive
Uopia Interface block; and subsequently negates the RENB* signal; at clock edge #8. The Receive Uopia Inter-
face block detects that REB* is “high” at clock edge #8, and in turn, tri- states the Receive Utopia Data Bus at
around clock edge # 9. Fnally, prior to clock edge #11, the AIM Layer processor is able to resume reading in AIM
cell data from the Receive Utopia Interface block, and indicates this fact by asserting the REB* (e.g., toggling it
‘low’). The Receive Uopia Interface block detects this state change at clock edge #11 and subsequently places
word W on the Receive Uopia Data bus.

7.3.2.2.1.2 Cdl Level Handshaking

The UN will be operating in the “Cdl- Level” Handshaking mode following power up or reset. In the ‘Cdl- Levd”

Handshaking mode, when the Rav output is at a logic “1", it means that the Rx FFO contains at least one com-
plete AIM cell of data that is available for reading by the AIM Layer Processor. When RxClav toggles from “high” to
“low’, it indicates that Rx AFO contains less than one complete ATM cell. As in the “Qctet- Level” Handshake mode,

the AIM Layer processor is expected to monitor the RxClav output, and quickly respond and read the Rx AFQ
whenever the R«Clav output signal is asserted.

The UN can operate in either the “Cetet- Level” or “Cdl- Level” Handshake mode, when operating in the Sngle- PHY
mode. Honever, only the Cdl- Level Handshake Mode is available when the UN is operating in the Multi- PHY
mode. For more information on Single PHY and Multi PHY operation, please see Section 7.3.2.2.2.

The user can configure the UN to operate in one of these two handshake modes by writing the appropriate data to
Bit 5 (Handshake Mode) of the Uopia Cafiguration Register, as depicted below

Uopia Configuration Register: (Address = 7Ch)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bit 1 Bt 0
Unused Handshake Mode M PHY Cdias2
Bytes THFCDEpth[ 1, O] UWHth16
RO RO RW RW RW RwW RW

The following table specifies the relationship between this bit and the corresponding Handshaking Mode.

Table 34. The Rdationship between the contents of Bit 5 (Handshake Mode) within the Utopia Configuration Register, and the
resulting Uopia Interface Handshake Mode

\alue Resuiting Handshake Mode
0 The Uopia Interfaces operate in the cell level handshake mode.
1 The Uopia Interfaces operate in the octet level handshake mode.

Note:

1. The Handshake Mbde selection applies to both the Transmit Ltopia and Receve Utopia Interface blocks.
2. 2. Snce Milti- PHY mode operation requires the use of “Cdl- Level” Handshaking; this bit is ignored if the UN is
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operating in the Multi- PHY mode.
3. Hnally, the UNI will be operating in the “Cdl- Level” Handshaking Mode upon power up or reset. Therefore, the
user must wite a ‘0" to this bit in order to configure “Cetet- Level Handshaking” mode.

Hgure 82 presents a timing diagram that illustrates the behavior of various Receive Uopia Interface block signals
when the Receve Utopia Interface block is operating in the “Cdl Level” Handshake Mode.

RxClav

RxEnB*

noaaiso) | ve X ves X ves ) (o Xw Yoo )
RxSoC / \

Fgure 82. Timing Dagram of various Receve Utopia Interface block signals, when the Receive Utopia Interface block
is operating in the “Gall Leve” Handshake Mode

Nates regarding Hgure 82:
1. The Receive Uopia Data bus is configured to be 16 bits wide. Hence, the data, which the Receive Uopia
places on the Receive Wtopia Deta bus, is expressed in terms of 16 bit words: VW - \WP6.

2. The Receve Uopia Interface block is configured to handle 54 bytes/ cell. Hence, Fgure 82 illustrates the AIM
Layer processor reading in 27 words (WD through WW26) for each ATM cell.

In Fgure 82, the AIM Layer processor is just finishing up its reading of an AIM cell. Prior to clock edge #2, the
RHFO does not contain enough AM cell data to make up at least one cell. Hence, the Receive Uopia Interface
block negates the RxClav signal. The ATM Layer processor detects that the RCav signal has toggled “low’; at
clock edge #2. Hence, the AIM Layer processor will finish reading in the current AIM cell; from the Receive Uopia
Interface block of the UN (eg., words W25 and W26). Aterwards, the ATM Layer processor will negate the

RENB* signal and will cease to read in anymore AIM cell data from the Receive Uopia Interface block; until RClav
toggles “high” again.

The RAFO accumulates enough cell data to make up a complete ATM cell shortly before clock edge #5. A this
point the Recee Utopia Interface block reflects this fact by asserting the RxClav signal. The ATM Layer processor
detects that the Rdav signal has toggled “high” at clock edge #5. Consequently, the AIM Layer processor then
asserts the RENB* signal (e.g., toggles it “low) after clock edge #5. The Receive Uopia Interface block detects
the fact that the R&B* input pin has been asserted at clock edge #6. The Recelve Uopia Interface block then
responds to this signaling by placing the first word of the next cell on the Recelve Uopia Deta bus. Aterwards, the
AIM Layer processor continues to read in the remaining words of this cell.

7.3.2.2.1.3 Resetting the Rx HFO via Software Gommand

The UN allows the user to reset the R« AFQ via Software Command, without the need to implement a master
reset of the entire UNl device. This can be accomplished by writing the appropriate data to hit 6 (Rx AIFO Reset) of
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the Receive Uopia Interrupt Enable/ Satus Register as depicted below

Receive Utopiadrterrupt Bnable/ Satus Register (Address—bh)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0
Unused Rx AFO Rx AFO Unused ROOCA Rx AFO Unused Rx AFO
Reset Oerrun Interrupt Oerrun A
Interrupt Enable Interrupt Int. Satus
Enable Enable
RO R'W R'W RO RW RR RO RR

Once the user has reset the RAFQ then the contents of the Rx AFO will be “flushed” and the Receve HFO Sa-
tus register will reflect the “RMAFO Bmpty” status.

7.3.2.2.1.4 Monitoring the Rx AFO Satus

The local mP has the ability to poll and monitor the status of the Rx AFO via the Recelve Utopia AFO Satus Reg
ister. The hit format of this register is presented below:

Rx UT AFO Satus Register (Address = 7F)
Bt 7 Bit 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Unused RAFO Rull RAEAFO
Empty
RO RO RO RO RO RO RO RO

The following tables define the values for Bits 1 and 0 and the corresponding meaning.

RAHEFO Rl
REHFO Rl (Bit 1) Meaning
0 Rx AFOis not full.
1 Rx AFO s full, and if the next operation by the ATM Layer processor is not a read operation, then the
Rx HFO could be overrun.
Rx HFO BEmpty
RAFO Bnpty (Bit 0) Meaning
0 Rx AFOis not empty
1 R AFOis empty.

7.3.2.2.2 Uopia Modes of Operation (Sngle PHY and Muti- PHY operation)
The UN chip can support bath Sngle- PHY and Muti- PHY operation. Each of these operating modes are discussed below

301



X E3 UNI FCR AIM XR17234
RBV. P1.0.0
7.3.2.2.2.1 Sngle PHY Qperation
The UN chip will be operating in the Multi- PHY mode upon poner up or reset. Therefore, the user must write a
“1” into Bit 4 of the Uopia Gonfiguration Regster; as depicted below in order to configure the UN into the
‘Single- PHY’ Mode.
Uopia Corfiguration Register: Address = 7Ch
Bt 7 Bt 6 Bt 5 Bit 4 Bt 3 Bit 2 Bt 1 Bt O
Unused Handshake M PHY*/ S PHY Cdlcis2 TAFCDepth [1, O] UVitth16
Mode Bytes
RO RW RW RW R'W R'W
X X X 1 X XX X

Witing a “1” to this bit- field configures the UN to operate in the Sngle- PHY mode. Witing a “0" configures the
N to operate in the Multi- PHY mode.

In Sngle- PHY operation, the ATM layer processor is pumping data into and receiving data from only one UN
device, as depicted in Fgure 83. AIM GHll data is read from the Rx HFQ via the Receive Uopia Data Bus,
provided that the Receive Uopia Qutput enable signal (REB) is low The data on the Recelve Utopia Data

bus is updated on the rising edge of the Receive Uopia clock (R«k). The Receive Uopia Interface block will
pulse the Recele start of cell signal (R<o0 when the first byte (or word) of a new cell is present on the
Receive Uopia Data bus. Gdd parity of the output byte or word is calculated and output at RdPrty pin.

ATM Switch
E3 UNI
| PO RxData[15:0] g-| Rx ATM Cell Data
-~ TXN.E ¢ RxClav p-| RxFlow Control Input
Tol From ~a—{ TitineCk RxSoC p| Rx Start of Cell Input
E3 LIU RXEnB* |-t Rx Read Output Enable Signal
—® RxPOS RxPrty p| Rx Utopia Data Bus Parity
| RNNEG RCK |t Rx FIFO Clock Signal
—®{ RxLineClk
TxData[15:0] |« Tx ATM Cell Data
TxClav 1 TxFlow Control Input
T™XSoC [ Tx Start of Cell Output
TYEng* |- Tx Wite Enable Output
TxPrty [ Tx Utopia Data Bus Parity
™ck [ Tx FIFO Clock Signal

(ATM Layer Device)

Fgure 83. Smple lllustration of SnglePHY Qperation

This section presents a detailed description of “Single- PHY’ operation. \Wienever the AIM Layer processor is
responsible for receiving cell data from the Receive Uopia Interface block; it must do the following.

1. Check the level of the RdCav pin

If the RClav pin is “high” then the RHIFO contains some AIM cell data that needs to be read by the AIM

Layer processor. In this case, the AIM Layer processor should begin to read the cell data from the Receive
Uopia Interface block. Honever, if the RCav pin is “low’, then the RAFO does not contain any cell data, that
can be read. In this case, the AIM Layer processor should wait until RxClav toggles “high” before attempting to

read any more cell data from the “Receive Uopia Interface block”.
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Note: The actual meaning associated with R«av toggling “high” or “low’” depends upon whether the UN is oper-
ating in the “Cdl Level” or “Crtet Level” handshake modes.

2. Assert the REB* pin and read the first byte (or ward) of the new cell from the Receive Wtopia Deta Bus.
(Once the AIM Layer processor has detected that R«Clav has toggled “high”, then it should assert the RE&EB* input
pin (e.g., toggling it “low). Once the Receive Uopia Interface block has determined that the RENB* input pin is
“‘low’, then it will begin to place some cell data onto the Receive Utopia Deta Bus. If this first byte (or word) is the
beginning of a new AIM cell, then the AIM Layer processor should verify that this byte (or ward) is indeed the begin-
ning of a new cell, by observing the RSoC output pin (of the UN 1§ pulsing “high” for one clock period of RxClk.
3. Compute the odd- parity of the byte (or word) thet is being read from the Receve Uopia Data bus, and compare
the value of this parity bit with that of the RdPrty output pin.
This operation is optional, but should be done concurrently while checking for the assertion of the R<oC output pin.

When reading in the subsequent bytes (or words) of the cell, the AIM Layer must do the following.

* Repeat Seps 1 and 2.

* If the UN is operating in the Cctet- Level Handshake mode; then the ATM Layer processor should check the
RxClav level prior to asserting the REB* (Receive Uopia Interface-Qutput Enable) pin. The AIM Layer pro-
cessor should only attempt to read the contents of the Recelve Utopia Data Bus if the R«Clav signal is “high”.

« If the UN is operating in the Cdl- Level Handshake mode; then the AIM Layer processor should check the
RxClav signal level just as it (the ATM Layer processor) is reading in the very last byte (or ward) of a given cell. If
the RxClav level is “high”, then the ATM Layer processor should proceed to read in the next cell from the Receive
Uopia Interface block. Honever, if the RdClav level is “low’, then the ATM Layer processor should halt reading in
data, when it reaches the end of the cell (that it is currently reading in).

» The AIM Layer processor should keep a count on the total number of bytes that have been read in since the last
assertion of the RSoC output pin. This will help the ATM Layer processor to determine when it has reached the
boundary of a given cell.

The above- mertioned procedure is also depicted in “How Chart Form” in Fgure 84, and in Timing Dagram form in
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Hgures 85 and 86.
READING IN THE FIRST BYTE/ WORD
START OF A CELL
Perform the following, concurrently Is there
B> pssert the Receive Utopia Interface block anymore Cells
— | Check the level of the RxClav pin. Qutput Enable input pin - RXEnE*. to read Yes
) ) ?
Read in the first byte (word) from the y
Receive Utopia Data Bus. No

Is this

the first byte
(word) of a new

cell?

Read in the odd- parity value of this byte/
word from the RxPry output pin.

Check and verify that the RxSoC pin is

asserted.

READING IN  THE REMAINING
BYTES/ WORDS OF A CELL

Perform the following, concurrently
Assert the “Receive Utopia Data Bus Output
Enable input pin - RxEnB*.

Read in the next byte (word) from the
Receive Utopia Data Bus.

Read in the odd- parity value of this byte
(word) from the RxPry output pin.

Is the
No

current Cell Yes

Complete?

Fgure 84. How Chart depicting the approach that the ATM Layer Processor should take when reading cell data

from the Receive Uopia Interface, in the Single- PHY Mode.
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o [\ /

RXENB* : : / \

oaaitso) | ves X ves Y s ) oo X Y )
RXS0C /_\

Hgure 85. Timing Diagram of ATM Layer processor Receiving Data from the UN over the Uopia Data Bus, (Shgle- PHY
Mode/ Cell Level Handshaking).

Nates regarding Hgure 85:

1. The Receve Uopia Data bus is configured to be 16 hits wide. Hence, the data, which the Receive Uopia Inter-
face block places on the Receive Utopia Data bus, is expressed in terms of 16- bit words: (eg., W\26).

2. The Receve Uopia Data bus is configured to handle 54 bytes/ cell. Hence, Hgure 85 illustrates the ATM Layer

processor reading 27 words (WO through VW26) for each ATM cell.
3. The Receve Uopia Interface block is configured to operate in the Cdl Level Handshake mode.

| : ! f f : :

RxClav | / :
RXENB* _?_:_\ |

|
RxData[15:0] | <wo X Wi X X w X
RxSoC / \

Fgure 86. Timing Diagram of ATM Layer processor Receiving Data from the UN over the Uopia Data Bus, (Sngle- PHY
Mode/ Cctet Level Handshaking).
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Nates regarding Hgure 86:
1. The Receve Uopia Data bus is configured to be 16 hits wide. Hence, the data, which the ATM Layer processor
places on the Transmit Uopia Data bus, is expressed in terms of 16 bit words: (e.g., W\26).

2. The Receve Uopia Interface block is configured to handle 54 bytes/ cell. Hence, Fgure 86 illustrates the AIM
Layer processor reading 27 wards (W through \W6) for each ATM cell.

3. The Receive Uopia Interface block is configured to operate in the Qrtet- Level Handshaking Mode.

Hnal Comments on Sngle- PHY Mode

The RxClav pin exhibits a role that is similar to the “Ready Ready’ function in RS 232 based data communication.
This pin is asserted when the RAFO contains AIM cell data that can be read by the AIM Layer processor. The
RxClav pin will have a slightly different role when the UNI is operating in the Multi- PHY mode.

The UN, while operating in Sngle- PHY mode, can be configured for either “Cetet- Level” or “Cdl Level” handshake
modes. In either case, the AIM Layer Processor is expected to pall the R«Clav pin before attempting to read in the
next byte, word or cell from the RAFQ

7.3.2.2.2.2 Miti- PHY Qperation

The UN IC will be operating in the Multi- PHY mode upon power up or reset. In Milti PHY operating mode, the AIM
layer processor may be pumping data into and reading data from several UN devices in parallel. When the UN is
operating in Milti- PHY mode, the Receive Utopia Interface block will support two kinds of operations with the AIM

Layer processor:
* Pdlling for “available” UN devices.

» Sdecting which UN (out of several possible UN devices) to read ATM cell data from.

Each of these operations are discussed in the sections below Hoaever, prior to discussing each of these opera-
tions, the reader must understand the folloning. “Multi- PHY” operation involves the use of one (1) AIM Layer pro-
cessor and several UN devices, within a system. The ATM Layer processor is expected to read/ write ATM cell data
from/ to these UN devices. Hence, “Multi- PHY’ operation requires, at a minimum, some means for the AIM Layer
processor to uniquely identify a UN device (within the “Multi- PHY” system) that it wishes to “poll”, write ATM cell
data to, or read AIM cell data from. Actually, “Multi- PHY' operation provides an addressing scheme that allows the
AIM Layer processor to uniquely identify “Utopia Interface Blocks” (e.g., Transmit and Receive) within all of the UN
devices, operating in the “Multi- PHY’ system. In order to uniquely identify a given “Uopia Interface Block”, within a
“Multi- PHY” system, each “Uopia Interface block” is assigned a 5- bit “Utopia Address” value. The user assigns this
address value to a particular “Receive Wtopia Interface block” by writing this address value into the “Rx Utopia
Address Register” (Address = 7Eh) within its “host” UNI device. The bit- format of the “Rx Utopia Address Register”
is presented below

Rx Uopia Address Register (Address = 7Eh)

Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bt 2 Bt 1 Bt 0

Unused Rx_ Uopia_Addr[4:0]

RO RO RO RW RW RW R'W RW

0 0 0 0 0 0 0 0
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Likewise, the user assigns a “Uopia address’ value to a particular “Transmit Wopia Interface block”, within one
of the UNs (in the “Multi- PHY’ system) by writing this address value into the “Tx Utopia Address Register” (Address
= 82h) within the “host” UNI device. The hit- format of the “Tx Utopia Address Register” is presented below

Tx Wopia Address Register (Address = 82h)
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt 0
Unused Tx_Uopia_Addr[4:0]
RO RO RO RW RW RW R'W R'W
0 0 0 0 0 0 0 0

Note: The role of the Transmit Uopia Interface block, in Multi- PHY’ operation is presented in Section 6.1.2.3.2.

7.3.2.2.2.2.1 AIM Layer Processor “pdling” of the UNs, in the Miti- PHY Mode
Wen the UN is operating in the “Multi- PHY’ mode, the Receive Uopia Interface block will automatically be

configured to support “palling”. “Pdlling” allows an ATM Layer processor (which is interface to several UN

devices) to determine which UNIs contain AIM cell data that needs to be read, at any given time. The manner
in which the AIM Layer processor “palls” its UNI devices follows.

line, as well as common TXENB*, RENB*, TXSoC and RXSoC lines. The AIM Layer processor will also be

TxData[15:0]
TxAddr[4:0]
TxPrty
TXEnb*
TxSoC
TxClav

RxData[15:0]
RxAddr[4:0]

RxPrty

RXEnb*

RxSoC

UNI # 1 RxClav

AMAHA

Y

A

A

TxAddr = 00h RxAddr = 01h

TxData[15:0]
TxAddr[4:0]
TxPrty
TXEnb*
TxSoC
TxClav

RxData[15:0]
RxAddr{4:0]

RxPrty

RXEnb*

RxSoC

UNI # 2 RxClav

vy

| A A

3

TxAddr = 02h RxAddr = 03h

TxData[15:0]
Ut_Addr[4:0]
Tx_Parity
Tx_Ut_WR*
Tx_SoC_out
TxClav_In

RxData[15:0]
Rx_Parity
Rx_Ut_Rd*

Rx_SoC_In
RxClav_In

ATM Layer Processor

Fgure 87. A lllustration of Muti- PHY Qperation with UN devices #1 and #2

Hgure 87 depicts a “Multi- PHY’ system consisting of an AIM Layer processor and two (2) UN devices, desig-
nated as “UN #1” and “UN #2”. In this figure, both of the UNIs are connected to the ATM Layer processor via
a common “Transmit Wopia” Data Bus, “Receive Uopia” Data Bus, a common TxClav line, a common RxClav

307




>X I B3 UNI FOR AIM XRI7234

ReV. P1.0.0

addressing the Transmit and Receive Uopia Interface block via a common “Utopia” address bus (Lt_Addr[4:0]).
Therefore, the Transmit and Receive Utopia Blocks, of a given UN must have different addresses; as depicted in
Hgure 87.

The Uopia Address values, that have been assigned to each of the Transmit and Receive Uopia Interface blocks,
within Fgure 87, are listed below in Table 36.

Table 35. Uopia Address values of the Utopia Interface Blocks illustrated in Fgure 87

Block Uopia Address \alue
Transmit Uopia Interface block-tN #1 00h
Receive Uopia Interface block-UN #1 01h
Transmit Uopia Interface block-tN #2 02h
Recelve Uopia Interface block N #2 03h

Recall, that the Receve Utopia Interface blocks were assigned these addresses by writing these values into the
‘Rx Utopia Address Register” (Address = 7Fh) within their “host” UN device. The discussion of the Transmit Uopia
Interface blocks, within UNIs #1 and #2 is presented in Section 6.1.2.3.2.1.

Pdling Cperation

Qonsider that the ATM Layer processor is currently reading a continuous stream of cells from UN #1. While read-
ing this cell data from UN #1, the AIM Layer processor can also “poll’ UN #2 for “availability” (e.g., tries to deter-
mine if the RAFQ within UN #2, contains some AIM cell data that needs to be read).

The AIM Layer processor’s role in the “poliing” operation
The AIM Layer processor accomplishes this “polling” operation by executing the following steps.
1. Assert the REB* input pin (if it not asserted already).

The UN device (being “polled”) will know that this is only a “polling” operation, if the RENB* input pin is asserted,

prior to detecting its Utopia Address on the “Utopia Address” bus.

2. The AIM Layer processor places the address of the Receive Uopia Interface Block of UN #2 onto the Uopia
Address Bus, U_Addr[4:0],

3. The AIM Layer processor will then check the value of its “R«Clav in” input pin (see FHgure 87).

The UN devices role in the “polling” operation

UN #2 will sample the signal levels placed on its Rx Utopia Address input pins (RxAddr{4:0]) on the rising edge of
its “Receive Uopia Interface block” clock input signal, R«Ck. Aterwards, UN #2 will compare the value of these
‘Receive Utopia Address Bus input pin” signals with that of the contents of its “Rx Utopia Address Regster”

(Address = 7Fh).

If these values do not match (e.g., RAddr[4:0] ¥203h) then UN #2 will keep its “RxClav’ output signal “tri- stated”;
and will continue to sample its “Receive Uopia Address bus input” pins, with each rising edge of RxClk.

If these two values do match (e.g., RAdd[4:0] = 03h) then UN #2 will drive its “RxClav’ output pin to the appropri-
ate level, reflecting its RAFO “fill status”. Snce the UN is automatically operating in the “Cdl Level Handshaking”
mode, while it is operating in the “Multi- PHY’ mode, the UN will drive the RxClav output signal “high” if it contains
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at least one complete cell of data that needs to be read by the AIM Layer processor. Conversely, the UN will drive
the “Rdav’ output signal “low’ if its RAFO is depleted, or does not contain at least one full cell of data.

Wen UN #2 has been selected for “polling”, UN #1 will continue to keeps its “RxClav’ output signal “tri- stated”.
Therefore, when UNI #2 is driving its “R«Clav’ output pin to the appropriate level; it will be driving the entire
“RxClav’ line, within the “Multi- PHY’ system. Consequerttly, UN#1 will also be driving the “RxClav_in” input pin of
the AIM Layer processor (see FHgure 87).

If UN #2 drives the “R«Clav’ line “low’, upon the application of its address on the Wopia Address bus, then the
AIM Layer processor will “leam” that UN #2 does not contain any AIM cell data that is ready to be read. Honever,
if UN #2 drives the RxClav line *high” (during “polling”), then the AIM Layer processor will know that UN#2 contain
at least one cell of data that needs to be read.

Hgure 88 presents a timing diagram, that depicts the behavior of the ATM Layer processor's and the UN's signals
during palling.

Reada(4:0 | otn X akn X osn X 1en X ot X oa X 1rn X 03 X omm X 1 X omn X osn X

RiClav 0h \ wh 0th \ g3 o /0 —— o \_

Roaa(15:0] [wer X wo X v X we X ve Xwe Xwe Xws Xw Xwe X we XWlOX
RxSoC_/_\

Fgure 88. Timing Diagram illustrating the Behavior of various signals from the ATM Layer processor and the UN,
during Polling.

Nates regarding FHgure 88:
1. The Receve Uopia Data bus is configured to be 16 hits wide. Hence, the data, which the ATM Layer processor
places on the Receive Wtopia Deta bus, is expressed in terms of 16 bit words: (e.g., VWO-V\26).

2. The Receve Uopia Interface block is configured to handle 54 bytes/ cell. Hence, Fgure 88 illustrates the AIM
Layer processor reading 27 wards (W through \W6) for each ATM cell.

3. The AIM Layer processor is currently reading AIM cell data from the Receive Uopia Interface block, within
WN #1 (RxAddr[4:0] = 01h) during this “polling process”.

4. The RARQ within UN#2's Receve Utopia Interface block (RxAddr[4:0] = 03h) is either depleted or does not
contain enough data to constitute a complete AIM cell. Hence, the Rav line will be driven “low’ whenever
this particular Receive Wtopia Interface block is “polled”.

5. The Receve Uopia Address of 1Fh is not associated with any UN device, within this “Multi- PHY" system.
Hence, the RCav line is tri- stated whenever this address is “polled”.

Note: Athough Fgure 87 depicts connections between the Transmit Uopia Interface block pins and the AIM Layer

processor; the Transmit Wopia Interface operation, in the Muilti- PHY mode, will not be discussed in this section.

Please see Section 6.1.2.3.2.1 for a discussion on the Transmit Wopia Interface block during Multi- PHY operation.

7.3.2.2.2.2.2 Reading AIM Gall Data from a Different UNI
Ater the AIM Layer processor has “polled’ each of the UN devices, within its system, it must now select a UN,
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and begin reading AIM cell data from that device. The AIM Layer processor makes its selection and begins the
reading process by:
1. Applying the Uopia Address of the ‘target” UN on the “Uopia Address Bus”.
2. Negate the REB* signal. This step causes the “addressed” UN to recognize that it has been selected to
transmit the next set of AIM cell data to the AIM Layer processor.
3. Assert the RENB* signal.
4. (heck and insure that the RSoC output pin (of the selected UN) pulses “high” when the first byte or word of
AIM cell data has been placed on the Receive Uopia Data Bus.
5. Begn reading the AIM Gall data in a byte- wide (or word- wide) manner from the Receive Uopia Deta bus.
Hgure 89 presents a flon chart that depicts the “UN Device Sdlection and Read’ process in Multi- PHY operation.
gt
Poll all UNIs within the “Multi- PHY" System.
Determine which UNIs contain ATM cell data
that needs to be read. -

Select “Availble” UNI

1. Apply Utopia Address of the “selected” Receive
Utopia Interface block onto the “Utopia Address”
bus.

2. Negate the RxEnB* signal.

r o

Begin reading ATM cell data into “Selected” UNI

1. Assert RxEnB*.

2. Read in the first byte/ word of ATM cell from the
Receive Utopia Data Bus & check for the asserted RxSoC

signal.

Continue to read in ATM Cell data. Yes

!

Check the RxClav level while reading
in the last byte (word) of the current
cell.

Wait for RxClav to toggle “high”

Does
the ATM
Layer processor
wish to read more
cells from the
“selected”
UNI?

Is
RxClav
“High”
?

Fgure 89. How Chart of the “UN Device Sdlection and Read Procedure” for the Muti- PHY Qperation.

Hgure 90 presents a timing diagram that illustrates the behavior of various “Receive Uopia Interface block” signals,
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during the “Muti- PHY” UNI Device Selection and Read operation.

1 2 3 4 5 6 7 8 9 10 1 12
| | | | | | I | | | | |
| | | | | | I | | | | |
RxCk |
redar(a:0] | ot X 1en X o3 X 1k X oth X osn X wen X otn X osn X 1kn X oan X omn X
oth
RxClav 03h 01h 03h 01h 03h 03h

RxEnB* Cell Received from 03h / \ Cell Received from 01h
RxData[15:0] vvstmevvstvwe)—(v\o XWl XV\Q XV\B va4 st vaaX
RxSoC /—/_\

Fgure 90. Timing Diagram of the Receive Wopia Data and Address Bus signals, during the “Multi- PHY' UN Device
Sdection and Wite Operations.

Nates regarding FHgure 90:

1. The Receive Uopia Data bus is configured to be 16 bits wide. Henoe, the data, which the Receive Uopia Interface
block places on the Receive Uopia Data bus, is expressed in terms of 16- bit words (e.g., WV\26).

2. The Recelve Uapia Interface Block is configured to handle 54 bytes/ cell. Hence, Fgure 90 illustrates the AIM
Layer processor reading 27 wards (e.g., WO through W26) for each AIM cell.

In FHgure 90, the AIM Layer processor is initially reading ATM cell data from the Receive Uopia Interface within

UN #2 (RxAddr[4:0] = 03h). Honever, the AIM Layer processor is also poling the Receive Utopia Interface block

within UN #1 (RxAddr[4:0] = 01h) and some ‘non- existent” device at RxAddr[4:0] = 1Fh. The ATM Layer processor

completes its reading of the cell from UN #1 at clock edge #4. Aterwards, the AIM Layer will cease to read any

more cell data from UN #1, and will begin to read some cell data from UN #2 (RAddr[4:0] = 03h). The AIM Layer

processor will indicates its intention to select a new UN device for reading by negating the RENB* signal, at clock

edge #5 (see the shaded portion of Hgure 90). A this time, UN #1 will natice two things:

1. The Wopia Address for the Receive Uopia Interface block, within UN #1 is on the Receive Uopia Address bus
(RxAddr[4:0] = 01h).

2. The REB* signal has been negated.

UN #1 will interpret this signaling as an indication that the AIM Layer processor is going to be performing read

operations from it. Aterwards, the AIM Layer processor will begin to read AIM cell data from the Receive Uopia
Interface block, within UNI #1.

7.3.2.3 Receive Utopia Interrupt Servicing

The Receive Uopia Interface block will generate interrupts upon the following conditions:
» Change of Cdl Aignment (e.g., the detection of “runt” cells)

* Rx AFO Oserrun

If one of these conditions occur and if that particular condition is enabled for interrupt generation, then when the
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local mP mC reads the UN Interrupt status register, as shown below; it should read “Oxococodb” (where the - b suffix
denotes a binary expression, and the - x denotes a “don't care” value).
WN Interrupt Status Register (Address = 05h)
Bit 7 Bit 6 Bt 5 Bit 4 Bit 3 Bit 2 Bt 1 Bt 0
Unused Qe S ™E3 Rx E3 ™xCP Rx CP Tx Utopia Rx Utopia
Interrupt Interrupt Interrupt Interrupt Interrupt Interrupt Interrupt
Satus Satus Satus Status Status Status Satus
RO RR RO RO RO RO RO RO
0 X X X X X X 1
A this point, the local mQ mP has determined that the Receive Waopia Interface block is the source of the interrupt,
and that the Interrupt Service Routine should branch accordingly.
The next step in the interrupt service routine should be to determine which of the two Receive Uopia Block inter-
rupt conditions has occurred and is causing the Interrupt. In order to accomplish this, the local mP/ mC should now
read the “Rx UT Interrupt Enable/ Satus Regster, which is located at address 7Dh in the UN device. The bit format
of this register is presented below:
Address = 70n, Rx UT Interrupt BEnable/ Satus Register
Bt 7 Bt 6 Bt 5 Bt 4 Bit 3 Bit 2 Bit 1 Bt O
Unused RAHAFO RAHAFO Unused ROOCA RAFO Unused ROOCA
Reset Oserflw Interrupt Oserflw Interrupt
Interrupt Enable Interrupt Satus
Enable Satus
RO R'W R'W RO RW RO RO RR

The Rx UT Interrupt Enable/ Status Register has eight bit- fields. Honever, only four of these bit- fields are relevant to
interrupt processing. Bits 02 are the interrupt status bits and bits 35 are the interrupt enable bits; for the Receive
Uopia Interface block. Each of these “interrupt processing relevant” bit- fields are defined below:
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Bit 0-R3OCA Interrupt Satus-Receive Uopia Change of Cdl Aignment Condition

If the RAIFO Manager detects a “runt” cell, then it will generate the “Receive Uopia Change of Cdl Aignment
Gondition” interrupt, and the “runt” cell will be discarded. The Receive Uopia Interface block will indicate that it is
generating this kind of interrupt by asserting Bit 0 (ROOCA Interrupt Status) of the Receive Uopia Interrupt Enable/
Satus Regster, as depicted below

Address = 7Dh, Rx UT Interrupt Bnable/ Satus Register
Bt 7 Bit 6 Bt 5 Bt 4 Bt 3 Bit 2 Bit 1 Bt O
Unused RAHAFO RAHAFO Unused ROOCA RAFO Unused ROOCA
Reset Oserflw Interrupt Oeerflw Interrupt
Interrupt Enable Interrupt Satus
Enable Satus
RO R'W R'W RO RW RO RO RR
0 0 X 0 1 X 0 1
Bit 2-Rx AFO Oerflw Interrupt Status-RHEFO Overrun Condition
If the RAFO s filled to capacity, and if the ATM Layer processor is unable to begin reading its contents, before the
Receive Cdl Processor writes ancther cell into the RAFQ some of the data within the RAFO will be overwritten,
and in tumn lost. If the Receive Uopia Interface block detects this condition, and if this interrupt condition has been
enabled then the UNI will assert the INT* pin to the local mP/ mC Additionally, the UN will set bit 2, within the
Receive Uopia Interrupt Enable/ Satus Register to “1” as depicted below
Address = 7Dh, Rx UT Interrupt Eneble/ Satus Register
Bt 7 Bt 6 Bt 5 Bt 4 Bt 3 Bit 2 Bt 1 Bt O
Unused RAFO RAFO Unused ROCCA RAFO Unused ROCCA
Reset Overflw Interrupt Oerflw Interrupt
Interrupt Enable Interrupt Satus
Engble Status
RO RW RW RO RW RO RO RR
0 0 1 0 X 1 0 X

Note: The user (or ATM Layer processor) must deplete this register before this interrupt condition will be reset. The
user can deplete this register by commanding a “REET” of the RAFO (e.g., writing “0Lxoccodd” to this register).

Bit 3-R30CA Interrupt Enable-Receive Uopia Change of Cdl Aignment Interrupt Enable

This “Read/ Wite” bit- field allows the user to enable or disables the generation of interrupts due to a detected
“‘Change of Gdl Aignment” condition, within the RAFQ The local mP mC can enable this interrupt by writing a “1”
to this bit- field. Upon power up or reset conditions, this bit- field will contain a “0”. Therefore the default condition is
for this interrupt to be disabled.

Bit 5-RHAFO Oserflw Interrupt Enable-Rx AFO Overrun Condition Interrupt Enable

This “Read/ Wite" hit- field allows the user to enable or disable the generation of interrupts due to an “Rx HFO
Oerrun” condition. The local mP mC can enable this interrupt by writing a “1” to this bit- field. Upon power up or
reset conditions, this bit- field will contain a “0”. Therefore, the default condition is for this interrupt to be disabled.
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Fgure 91. XR T7234 Transmit Uopia Interface Block Timing
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Fgure 92. GRC Nbble- Feld Serial Input Interface (at Transmit Cell Processor) Timing
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Fgure 93. Transmit E3 Framer-8H Bit Sarial Input Port Interface Timing
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Hgure 94. Transmit B3 Framer Line Interface Quiput Timing (TXRC5 and TA\ES are updated on the rising edge of Tinedk)
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Fgure 95. Transmit E3 Framer Line Interface Quiput Timing (THRCS and TANEG are updated on the falling edge of TdU-
nedk)
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Fgure 9. Receive E3 Framer-&H Bit Serial Qutput Port Interface Timing
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Hgure 97. Receive E3 Framer Line Interface Input Signal Timing (R®CS and RINEG are sampled on rising edge of
Rdinedk)
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Hgure 98. Receive E3 Famer Line Interface Input Signal Timing (REOS and RANNEG are sampled on the faling edge of
Rdinedk)
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Fgure 99. GRC Nbble- Feld Serial Qutput Port Timing (Receive Cell Processor)
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Fgure 100. Receive Uopia Interface Bock Timing
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Fgure 101. Mcroprocessor Interface Timing-Reed and Wite Operations

320



>X I B3 N FOR ATM XRI7234

REV. P1.0.0
AL(EKQS) € — (75 —lt— 176 —p]
WRB_RW \
—
8- A ADDRESS BFING READ < ><
177 |- - 182 >
s — 83 |-g—
RD(%—SD? -« 179 —] g
- 180 -t
D15 - DO { VALID DAJA
> 181 - 155
Rdy Dtck
(DTACK*) |

Hgure 102. Intel Type Processors, Non- Burst Mode
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Fgure 103. Mcroprocessor Interface Timing-Maotorola Type Processors (Read Operations) Nor+ Burst Mode
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Fgure 104. Mcroprocessor Interface Timing-Matorola Type Processor (Wite Operations) Nor+ Burst Mode
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