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GENERAL DESCRIPTION

The XRT72L50, single Channel DS3/E3 Framer IC is
designed to accept user data from the Terminal
Equipment and insert this data into the payload bit-
fields within an outbound DS3/E3 Data Stream. Fur-
ther, the Framer IC is also designed to receive an in-
bound DS3/E3 Data Stream from the Remote Termi-
nal Equipment and extract out the user data.

The XRT72L50 DS3/E3 Framer device is designed to
support full-duplex data flow between Terminal Equip-
ment and an LIU (Line Interface Unit) IC. The Framer
Device will transmit, receive and process data in the
DS3-C-bit Parity, DS3-M13, E3-ITU-T G.751 and E3-
ITU-T G.832 Framing Formats.

The XRT72L50 DS3/E3 Framer IC consists of a
Transmit section, Receiver section, Performance
Monitor Section and a Microprocessor interface.

The Transmit Section includes a Transmit Payload
Data Input Interface, a Transmit Overhead data Input
Interface Section, a Transmit HDLC Controller, a
Transmit DS3/E3 Framer block and a Transmit LIU In-
terface Block which permits the Terminal Equipment
to transmit data to a remote terminal.

The Receive Section consists of a Receive LIU Inter-
face, a Receive DS3/E3 Framer, a Receive HDLC

Controller, a Receive Payload Data Output Interface,
and a Receive Overhead Data Interface which allows
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the local terminal equipment to receive data from re-
mote terminal equipment.

The Microprocessor Interface is used to configure the
Framer IC in different operating modes and monitor
the performance of the Framer.

The Performance Monitor Sections consist of a large
number of Reset-upon-Read and Read-Only regis-
ters that contain cumulative and one-second statistics
that reflect the performance/health of the Framer IC/
system.

FEATURES

* Transmits, Receives and Processes data in the
DS3-C-bit Parity, DS3-M13, E3-ITU-T G.751 and
E3-ITU-T G.832 Framing Formats.

¢ 1 Channel HDLC Controller - Tx and Rx
* Interfaces to all Popular Microprocessors
« Integrated Framer Performance Monitor
 Available in a 100 Pin PQFP package

¢ 3.3V Power Supply with 5V Tolerant I/O
* Operating Temperature -40°C to +85°C
APPLICATIONS

* Network Interface Units

CSU/DSU Equipment.

PCM Test Equipment

Fiber Optic Terminals
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ORDERING INFORMATION

PART NUMBER

PACKAGE TYPE

OPERATING TEMPERATURE RANGE

XRT72L501Q

14x20mm, 100 Lead Plastic QFP

-40°C to +85°C
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PIN DESCRIPTIONS
PIN DESCRIPTION

PIN # PIN NAME TYPE DESCRIPTION
1 TDO 0] Test Data Out: Boundary Scan test data output.
2 TDI | Test Data In: Boundary Scan Test data input.
3 VDD Hokkk Power Supply 3.3V +_5%
4 TRST | JTAG Reset Pin: Resets Boundary Scan Logic.
5 GND ok Ground
6 RDY_DTCK o} READY or DTACK:

This active-low output pin will function as the READY output, when the micro-
processor interface is running in the Intel Mode; and will function as the
DTACK output, when the microprocessor interface is running in the Motorola
Mode.

Intel Mode - READY Output:

When the Framer negates this output pin (e.g., toggles it "Low"), it indicates
(to the pP) that the current READ or WRITE cycle is completed.

Motorola Mode - DTACK (Data Transfer Acknowledge) Output:

The Framer device will assert this pin in order to inform the local microproces-
sor that the present READ or WRITE cycle is nearly complete. If the Framer
device requires that the current READ or WRITE cycle be extended, then the
Framer will delay its assertion of this signal. The 68000 family of uPs requires
this signal from its peripheral devices, in order to quickly and properly com-
plete a READ or WRITE cycle.

7 WR_R/W I Write Data Strobe (Intel Mode):

If the microprocessor interface is operating in the Intel Mode, then this active-
low input pin functions as the WR (Write Strobe) input signal from the pP.
Once this active-low signal is asserted, then the Framer will latch the contents
of the pP Data Bus, into the addressed register (or RAM location) within the
Framer IC. In the Intel Mode, data gets latched on the rising edge of WR
R/W Input Pin (Motorola Mode):

When the Microprocessor Interface is operating in the Motorola Mode, this pin
is functionally equivalent to the R/W pin. In the Motorola Mode, a READ oper-
ation occurs if this pin is at a logic "1". Similarly, a WRITE operation occurs if
this pin is at a logic "0".

8 CS I Chip Select Input:

This active-low input signal selects the Microprocessor Interface Section of
the Framer device and enables READ/WRITE operations between the Local
Microprocessor and the Framer on-chip registers and RAM locations.

9 ALE_AS | Address Latch Enable/Address Strobe:

This input is used to latch the address (present at the Microprocessor Inter-

face Address Bus, A(8:0)) into the Framer Microprocessor Interface circuitry
and to indicate the start of a READ/WRITE cycle. This input is active-high in
the Intel Mode (MOTO = "Low") and active-low in the Motorola Mode (MOTO
= "High").
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PIN DESCRIPTION

PIN # PIN NAME TYPE DESCRIPTION

10 RD_DS I Read Data Strobe (Intel Mode):

If the microprocessor interface is operating in the Intel Mode, then this input
will function as the RD (READ STROBE) input signal from the local pP. Once
this active-low signal is asserted, then the Framer will place the contents of
the addressed registers (within the Framer) on the Microprocessor Data Bus
(D(7:0)). When this signal is negated, the Data Bus will be tri-stated.

Data Strobe (Motorola Mode):

If the microprocessor interface is operating in the Motorola mode, then this pin
will function as the active-low Data Strobe signal.

1 TCK I Test Clock: Boundary Scan clock input.
12 T™S [ Test Mode Select: Boundary Scan Mode Select input.
13 Int o} Interrupt Request Output:

This open-drain, active-low output signal will be asserted when the Framer
device is requesting interrupt service from the local microprocessor. This out-
put pin should typically be connected to the Interrupt Request input of the
local microprocessor.

14 GND Hokkk Ground
15 A(0) | Address Bus Input (Microprocessor Interface) - LSB (Least Significant
Bit):
(Please see description for A(8) pin 23)
16 A(L) I Address Bus Input (Microprocessor Interface) - Bit 7
See description of pin 23
17 A(2) | Address Bus Input (Microprocessor Interface) - Bit 7
See description of pin 23
18 A(3) | Address Bus Input (Microprocessor Interface) - Bit 7
See description of pin 23
19 A(4) I Address Bus Input (Microprocessor Interface) - Bit 7
See description of pin 23
20 A(5) | Address Bus Input (Microprocessor Interface) - Bit 7
See description of pin 23
21 A(6) | Address Bus Input (Microprocessor Interface) - Bit 7
See description of pin 23
22 A7) I Address Bus Input (Microprocessor Interface) - Bit 7
See description of pin 23
23 A(8) | Address Bus Input (Microprocessor Interface) - MSB (Most Significant
Bit):

This input pin, along with inputs AO - A7 are used to select the on-chip Framer
register and RAM space for READ/WRITE operations with the local micropro-
cessor.

24 VDD ok Power Supply 3.3V +_5%
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PIN DESCRIPTION

PIN # PIN NAME TYPE DESCRIPTION

25 NibIntf I Nibble Interface Select Input Pin:

This input pin allows the user to configure the Transmit Payload Data Input
Interface and the Receive Payload Data Output Interface to operate in either
the Serial-Mode or the Nibble/Parallel-Mode.

Setting this input pin "High" configures the Transmit and Receive Terminal
Interfaces to operate in the Nibble/Parallel-Mode. In this mode, the Transmit
Payload Data Input Interface block will accept the outbound payload data
(from the Terminal Equipment) in a nibble-parallel manner via the TxNib[3:0]
input pins. Further, the Receive Payload Data Output Interface block will out-
put the inbound payload data (to the Terminal Equipment) in a nibble-parallel
manner via the RxNib[3:0] output pin. HDLC mode of operation requires Nib-
ble/Parallel mode setup.

Setting this input pin "Low" configures the Transmit and Receive Terminal
Interfaces to operate in the Serial Mode. In this mode, the Transmit Payload
Data Input Interface block will accept the outbound payload data (from the
Terminal Equipment) in a serial manner via the TxSer input pin. Further, the
Receive Payload Data Output Interface block will output the inbound payload
data (to the Terminal Equipment) in a serial manner via the RxSer output pin.

26 GND ok Ground

27 MOTO | Motorola/Intel Processor Interface Select Mode:

This input pin allows the user to configure the Microprocessor Interface to
interface with either a Motorola-type or Intel-type microprocessor/microcon-
troller. Tying this input pin to VCC, configures the microprocessor interface to
operate in the Motorola mode (e.g., the Framer device can be readily inter-
faced to a Motorola type local microprocessor). Tying this input pin to GND
configures the Microprocessor Interface to operate in the Intel Mode (e.g., the
Framer device can be readily interfaced to a Intel type local microprocessor).

28 Reset [ Reset Input:

When this active-low signal is asserted, the Framer device will be asynchro-
nously reset. Additionally, all outputs will be tri-stated, and all on-chip regis-
ters will be reset to their default values.

29 TestMode ok Factory Test Pin:
The user should tie this pin to Ground.
30 VDD ok Power Supply 3.3V +_5%
31 GND ok Ground
32 D(0) I/1O Bit 0 of Bi-Directional Data Bus (Microprocessor Interface Section):

See description of pin 39 D(7)

33 D(1) 110 Bit 1 of Bi-Directional Data Bus (Microprocessor Interface Section):
See description of pin 39 D(7)

34 D(2) I/1O Bit 2 of Bi-Directional Data Bus (Microprocessor Interface Section):
See description of pin 39 D(7)

35 D(3) I/1O Bit 3 of Bi-Directional Data Bus (Microprocessor Interface Section):
See description of pin 39 D(7)

36 D(4) I/0 Bit 4 of Bi-Directional Data Bus (Microprocessor Interface Section):
See description of pin 39 D(7)
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37

D(5)

I/0

Bit 5 of Bi-Directional Data Bus (Microprocessor Interface Section):
See description of pin 39 D(7)

38

D(6)

I/0

Bit 6 of Bi-Directional Data Bus (Microprocessor Interface Section):
See description of pin 39 D(7)

39

D(7)

I/0

MSB of Bi-Directional Data Bus (Microprocessor Interface Section):

This pin, along with pins DO - D6, function as the Microprocessor Interface bi-
directional data bus, and is intended to be interfaced to the local microproces-
sor.

40

VDD

*kkk

Power Supply 3.3V +_5%

41

TxFrameRef

Transmit Framer Reference Input:

This input pin functions as the Transmit Frame Generation reference signal, if
the XRT72L50 has been configured to operate in the Local-Time/Frame Slave
Mode. If the XRT72L50 has been configured to operate in the Local-Time/
Frame-Slave Mode, then the user's terminal equipment is expected to apply a
pulse (to this input pin) once every 106.4 microseconds (for DS3 applica-
tions); once every 125 microseconds (for E3, ITU-T G.832 applications) or
once every 44.7 microseconds (for E3, ITU-T G.751 applications).

In the Local-Time/Frame-Slave Mode, the Transmit Section of the XRT72L50
Framer IC will initiate its generation of a new outbound DS3 or E3 frame, upon
the rising edge of this signal.

NoTE: The user can configure the XRT72L50 Framer IC to operate in the
Local Time/Frame Slave Mode by writing xxxx xx01 into the Framer Operating
Mode Register (Address = 0x00).

42

GND

*kkk

Ground

43

TxInClk

Transmit Framer Reference Clock Input:

This input pin functions as the Timing Reference for the Transmit Section of
the XRT72L50 Framer IC; if the device has been configured to operate in the
Local-Time Mode. Further, if the XRT72L50 Framer IC has been configured to
operate in the Local-Time Mode, the Transmit Payload Data Input Interface
will sample the data at the TxSer input pin, upon the rising edge of TxInCIk.
For E3 applications, the user should apply a 34.368MHz clock signal. For DS3
applications, the user should apply a 44.736MHz clock signal.

The user can configure the XRT72L50 Framer IC to operate in the Local-Time
mode by writing xxxx xx01 or xxxx xx1x into the Framer Operating Mode reg-
ister (Address = 0x00)

44

TXAISEn

Transmit AIS Command Input:

Setting this input pin "High" configures the Transmit Section to generate and
transmit an AIS Pattern.

Setting this input pin "Low" configures the Transmit Section to generate E3 or
DS3 traffic in a normal manner.
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45

TxSer/

SndMsg

Transmit Serial Payload Data Input Pin:

The Terminal Equipment is expected to input data, that is intended to be
transmitted to the remote terminal, over an E3 or DS3 transport medium. The
Framer IC will take data, applied to this pin, and insert it into an outbound E3
or DS3 frame.

If the XRT72L50 Framer IC has been configured to operate in the Local Time
Mode, then it will sample the data (on this pin) upon the rising edge of TxIn-
Clk. If the XRT72L50 Framer IC has been configured to operate in the Loop-
Time Mode, then it will sample the data (on this pin) upon the rising edge of
RxOutCIk.

NOTE: This input pin is active only if the Serial Mode has been selected.
Send Message:

This input is to remain "High" during the entire duration of the HDLC packet
(including FCS bytes) to be transmitted, when the HDLC controller is turned
on.

46

TxNib0/

TxHDLCDatO

Transmit Nibble-Parallel Payload Data Input -0:

The Terminal Equipment is expected to input data, that is intended to be
transmitted to the remote terminal, over an E3 or DS3 transport medium. The
Framer IC will take data, applied to this pin (along with TxNib1, TxNib2, and
TxNib3), and insert it into an outbound E3 or DS3 frame. The XRT72L50 will
sample the data that is at these input pins, upon the rising edge of the TxNib-
Clk signal.

NoTE: This input pin is active only if the Nibble-Parallel Mode has been
selected.

Transmit HDLC Data Input - O:
This pin accepts bit 0 TXHDLC data when the HDLC controller is turned on.

47

TxNib1/

TxHDLCDatl

Transmit Nibble-Parallel Payload Data Input -1:

The Terminal Equipment is expected to input data, that is intended to be
transmitted to the remote terminal, over an E3 or DS3 transport medium. The
Framer IC will take data, applied to this pin, and insert it into an outbound E3
or DS3 frame. The XRT72L50 will sample the data that is at these input pins,
upon the rising edge of the TxNibClk signal.

NoTE: This input pin is active only if the Nibble-Parallel Mode has been
selected.

Transmit HDLC Data Input - 1:

This pin accepts bit 1 TxHDLC data when the HDLC controller is turned on.

48

TxNib2/

TxHDLCDat2

Transmit Nibble-Parallel Payload Data Input -2:

The Terminal Equipment is expected to input data, that is intended to be
transmitted to the remote terminal, over an E3 or DS3 transport medium. The
Framer IC will take data, applied to this pin, and insert it into an outbound E3
or DS3 frame. The XRT72L50 will sample the data that is at these input pins,
upon the rising edge of the TxNibClk signal.

NoTE: This input pin is active only if the Nibble-Parallel Mode has been
selected.

Transmit HDLC Data Input - 2:

This pin accepts bit 2 TXHDLC data when the HDLC controller is turned on.
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49 TxNib3/ I Transmit Nibble-Parallel Payload Data Input -3:

The Terminal Equipment is expected to input data, that is intended to be
transmitted to the remote terminal, over an E3 or DS3 transport medium. The
Framer IC will take data, applied to this pin (along with TxNib1, TxNib2, and
TxNib3), and insert it into an outbound E3 or DS3 frame. The XRT72L50 will
sample the data that is at these input pins, upon the rising edge of the TxNib-

Clk signal.
NOTE: This input pin is active only if the Nibble-Parallel Mode has been
selected.
TxHDLCDat3 Transmit HDLC Data Input - 3:
This pin accepts bit 3 TXHDLC data when the HDLC controller is turned on.
50 GND ok Ground
51 VDD ik Power Supply 3.3V +_5%
52 TxOHClk o} Transmit Overhead Clock:

This output signal serves two purposes:

1. The Transmit Overhead Data Input Interface block will provide a rising clock
edge on this signal, one bit-period prior to the start to the instant that the
Transmit Overhead Data Input Interface block is processing an overhead bit.

2. The Transmit Overhead Data Input Interface will sample the data at the
TxOH input pin, on the falling edge of this clock signal (provided that the TxO-
Hins input pin is "High").

NoTtEe: The Transmit Overhead Data Input Interface block will supply a clock
edge for all overhead bits within the DS3 or E3 frame (via the TxOHClIk output
signal). This includes those overhead bits that the Transmit Overhead Data
Input Interface will not accept from the Terminal Equipment.

53 TxOHIns/ | Transmit Overhead Data Insert Input:

Asserting this input signal (e.g., setting it "High") enables the Transmit Over-
head Data Input Interface to accept overhead data from the Terminal Equip-
ment. In other words, while this input pin is "High", the Transmit Overhead
Data Input Interface will sample the data at the TxOH input pin, on the falling
edge of the TxOHCIk output signal.

Conversely, setting this pin "Low" configures the Transmit Overhead Data
Input Interface to NOT sample (e.g., ignore) the data at the TxOH input pin,
on the falling edge of the TXOHCIk output signal.

NoTEe: If the Terminal Equipment attempts to insert an overhead bit that can-
not be accepted by the Transmit Overhead Data Input Interface (e.g., if the
Terminal Equipment asserts the TxOHIns signal, at a time when one of these
non-insertable overhead bits are being processed); that particular insertion
effort will be ignored.

Transmit HDLC Data Input - 4:

TxHDLCDaw This pin accepts bit 4 TXHDLC data when the HDLC controller is turned on.
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54 TXOH/ I Transmit Overhead Input Pin:

The Transmit Overhead Data Input Interface accepts the overhead data via
this input pin, and inserts into the overhead bit position within the very next
outbound DS3 or E3 frame. If the TxOHIns pin is pulled "High", the Transmit
Overhead Data Input Interface will sample the data at this input pin (TxOH),
on the falling edge of the TXOHCIk output pin. Conversely, if the TXOHIns pin
is pulled "Low", then the Transmit Overhead Data Input Interface will NOT
sample the data at this input pin (TXOH). Consequently, this data will be
ignored.

TxHDLCDat5 Transmit HDLC Data Input - 5:
This pin accepts bit 5 TXHDLC data when the HDLC controller is turned on.

55 TxOHInd/ 6] Transmit Overhead Data Indicator:

This output pin will pulse "High" one-bit period prior to the time that the Trans-
mit Section of the XRT72L50 will be processing an Overhead bit. The pur-
pose of this output pin is to warn the Terminal Equipment that, during the very
next bit-period, the XRT72L50 is going to be processing an Overhead bit and
will be ignoring any data that is applied to the TxSer input pin.

NoOTE: For DS3 applications, this output pin is only active if the XRT72L50 is
operating in the Serial Mode. This output pin will be pulled "Low" if the device
is operating in the Nibble-Parallel Mode.

Transmit HDLC Data Input - 6:
TxHDLCDat6 I This pin accepts bit 6 TXHDLC data when the HDLC controller is turned on.

56 TXOHEnable/ o} Transmit Overhead Input Enable:

The XRT72L50 will assert this signal, for one TxInClk period, just prior to the
instant that the Transmit Overhead Data Input Interface will be sampling and
processing an overhead bit.

If the Terminal Equipment intends to insert its own value for an overhead bit,
into the outbound DS3 or E3 frame, it is expected to sample the state of this
signal, upon the falling edge of TxInClk. Upon sampling the TxOHEnable
"High", the Terminal Equipment should (1) place the desired value of the over-
head bit, onto the TxOH input pin and (2) assert the TxOHIns input pin. The
Transmit Overhead Data Input Interface” block will sample and latch the data
on the TxOH signal, upon the rising edge of the very next TxInCIk input sig-
nal.

TxHDLCDat7 |
Transmit HDLC Data Input - 7:
This pin accepts bit 7 TxXHDLC data when the HDLC controller is turned on.

57 TxOHFrame/ 0 Transmit Overhead Framing Pulse:

This output pin pulses "High" when the Transmit Overhead Data Input Inter-
face block is expecting the first Overhead bit, within a DS3 or E3 frame to be
applied to the TxOH input pin.
This pin is "High" for one clock period of TxOHCIK.

TxHDLCCIKk Transmit HDLC Output Clock:
When the HDLC controller is on, TxHDLCDat is updated by the 72L53 by this
clock signal.
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58

TxNibFrame/

ValFCS

Transmit Frame Boundary Indicator - Nibble/Parallel Interface:

This output pin pulses "High" when the last nibble of a given DS3 or E3 frame
is expected at the TxNib[3:0] input pins.

The purpose of this output pin is to alert the Terminal Equipment that it needs
to begin transmission of a new DS3 or E3 frame to the XRT72L50.

Valid Frame Check Sequence:

When the HDLC is on, this pin will go "High" at the end of a valid Frame
Check Sequence.

59

TxNibClk/

SndFCS

Transmit Nibble Clock Signal:

If the user opts to operate the XRT72L50 in the Nibble-Parallel mode,
then the XRT72L50 will derive this clock signal from either the TxInClk
or the RxLineClk signal (depending upon which signal is selected as
the timing reference).

The user is advised to configure the Terminal Equipment to output the
outbound payload data (to the XRT72L50 Framer IC) onto the Tx-
Nib[3:0] input pins, upon the rising edge of this clock signal.
NoOTES:
1. For DS3 applications, the XRT72L50 Framer IC will output 1176 clock
edges (to the Terminal Equipment) for each outbound DS3 frame.
2. For E3, ITU-T G.832 applications, the XRT72L50 Framer IC will out-
put 1074 clock edges (to the Terminal Equipment) for each outbound
E3 frame.
3. For E3, ITU-T G.751 applications, the XRT72L50 Framer IC will out-
put 384 clock edges (fo the Terminal Equipment) for each outbound
E3 frame.
Send Frame Check Sequence:
When the HDLC controller is turned on, this pin is driven "High" during the
time when FCS bytes are being sent after a valid HDLC message.

60

GND

*kkk

Ground

61

TxFrame

Transmit End of DS3 or E3 Frame Indicator:

The Transmit Section of the XRT72150 will pulse this output pin "High" (for one
bit-period), when the Transmit Payload Data Input Interface is processing the
last bit of a given DS3 or E3 frame.

The purpose of this output pin is to alert the Terminal Equipment that it needs
to begin transmission of a new DS3 or E3 frame to the XRT72I50 (e.g., to per-
mit the XRT72150 to maintain Transmit DS3/E3 framing alignment control over
the Terminal Equipment).

62

VDD

*kkk

Power Supply 3.3V +_5%

63

TxLineClk

Transmit Line Interface Clock:

This clock signal is output to the Line Interface Framer, along with the TxPOS
and TXNEG signals. The purpose of this output clock signal is to provide the
LIU with timing information that it can use to generate the AMI pulses and
deliver them over the transmission medium to the Far-End Receiver. The user
can configure the source of this clock to be either the RxLineClk (from the
Receiver portion of the Framer) or the TxInClk input. The nominal frequency
of this clock signal is 34.368 MHz.

10
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64 TXxNEG o} Transmit Negative Polarity Pulse:

The exact role of this output pin depends upon whether the Framer is operat-
ing in the Unipolar or Bipolar Mode.

Unipolar Mode:

This output signal pulses "High" for one bit period, at the end of each out-
bound DS3 or E3 frame. This output signal is at a logic "Low" for all of the
remaining bit-periods of the outbound DS3 or E3 frames

Bipolar Mode:

This output pin functions as one of the two dual-rail output signals that com-
mands the sequence of pulses to be driven on the line. TXPOS is the other
output pin. This input is typically connected to the TNDATA input of the exter-
nal DS3/E3 Line Interface Unit IC. When this output is asserted, it will com-
mand the LIU to generate a negative polarity pulse on the line.

65 TxPOS 0] Transmit Positive Polarity Pulse:

The exact role of this output pin depends upon whether the Framer is operat-
ing in the Unipolar or Bipolar Mode.

Unipolar Mode:

This output pin functions as the Single-Rail output signal for the outbound
DS3 or E3 data stream. The signal, at this output pin, will be updated on the
user-selected edge of the TxLineClk signal.

Bipolar Mode:

This output pin functions as one of the two dual rail output signals that com-
mands the sequence of pulses to be driven on the line. TXNEG is the other
output pin. This input is typically connected to the TPDATA input of the exter-
nal DS3 or E3 Line Interface Unit IC. When this output is asserted, it will com-
mand the LIU to generate a positive polarity pulse on the line

66 ENCODIS 0 Encoder (HDB3) Disable Output pin (intended to be connected to the
XRT73L00 DS3/E3 Line Interface Unit IC):

This output pin is intended to be connected to the ENDECDIS input pin of the
XRT73L00 DS3/ES Line Interface Unit IC when the device is being used in
Hardware mode. The user can control the state of this output pin by writing a
"0" or "1" to Bit 3 (Encodis) within the Line Interface Driver Register (Address
= 0x80). If the user commands this signal to toggle "High" then it will disable
the B3ZS/HDB3 encoder circuitry within the XRT73L00 IC. Conversely, if the
user commands this output signal to toggle "Low", then the B3ZS/HDB3
Encoder circuitry, within the XRT73L00 IC will be enabled.

The user is advised to disable the B3ZS/HDB3 encoder (within the XRT73L00
IC) if the XRT72L50 Framer IC has been configured to operate in the B3ZS/
HDB3 line code.

NoTE: If the customer is not using the XRT73L00 DS3/E3 Line Interface Unit
IC, then this output pin may be used for other purposes.

11




2 EXAR

XRT72L50

SINGLE CHANNEL DS3/E3 FRAMER IC WITH HDLC CONTROLLER

REV.1.2.1

PIN DESCRIPTION

PIN #

PIN NAME

TYPE

DESCRIPTION

67

TXLEV

Transmit Line Build-Out Enable/Disable Select Output (to be connected

to the XRT73L00 DS3/E3 Line Interface Unit IC):

This output pin is intended to be connected to the TxLev input pin of the
XRT73L00 DS3/E3 Line Interface Unit 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 Interface
Driver Register (Address = 0x80).

For DS3 Application:

If the user commands this signal to toggle "High" then the Transmit Line Build-
Out circuit (within the XRT73L00) will be disabled. In this mode, the
XRT73L00 will output unshaped (e.g., square) pulses onto the line (via the
TTIP and TRING output pins).

Conversely, if the user commands this signal to toggle "Low" then the Trans-
mit Line Build-Out circuit (within the XRT73L00) will be disabled. In this mode,
the XRT73L00 will output shaped (e.g., more rounded) pulses onto the line
(via the TTIP and TRING output pins).

In order to comply with the DSX-3 Isolated Pulse Template Requirement (per
Bellcore GR-499-CORE), the user is advised to command this output pin to
be "High" if the cable length (between the transmit output of the XRT73L00
and the DSX-3 Cross-Connect System) is greater than 225 feet. Conversely,
the user is advised to command this output pin to be "Low" if the cable length
(between the transmit output of the XRT73L00 and the DSX-3Cross Connect
System) is less than 225 feet.

For E3 Applications:

This pin can be used as a General Purpose Output pin. The Transmit Line
Build-Out circuitry (within the XRT73L00) is not active for E3 applications.
NoTE: If the customer is not using the XRT73L00 DS3/E3 Line Interface Unit
IC, then this output pin may be used for other purposes.

68

TAOS

Transmit All Ones Signal (TAOS) Command (for the XRT73L00 Line Inter-
face Unit IC):

This output pin is intended to be connected to the TAOS input pin of the
XRT73L00 DS3/E3 Line Interface Unit IC. The user can control the state of
this output pin by writing a '0' or '1' to Bit 4 (TAOS) of the Line Interface Drive
Register (Address = 0x80). If the user commands this signal to toggle "High"
then it will force the XRT73L00 Line Interface Unit IC to transmit an "All Ones"
pattern onto the line. Conversely, if the user commands this output signal to
toggle "Low" then the XRT73L00 DS3/E3 Line Interface Unit IC will proceed
to transmit data based upon the pattern that it receives via the TxPOS and
TXNEG output pins.

NoTE: If the customer is not using the XRT73L00 DS3/E3 Line Interface Unit
IC, then this output pin may be used for other purposes.

69

LLOOP

Local Loopback Output Pin (to the XRT73L00 DS3/E3 Line Interface Unit

IC):

This output pin is intended to be connected to the LLOOP input pin of the
XRT73L00 LIU IC. The user can command this signal to toggle "High" and, in
turn, force the LIU into the Local Loop-back mode. (For a detailed description
of the XRT73L00 DS3/E3 Line Interface Unit IC's operation during Local
Loopback, please see the XRT73L00 DS3/STS-1/E3 Line Interface Unit IC's
Data Sheet).

NoTE: If the customer is not using the XRT73L00 DS3/E3 Line Interface Unit
IC, then this output pin may be used for other purposes.

12
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70 RLOOP ¢} Remote Loopback Output Pin (to the XRT73L00 DS3/E3 Line Interface

Unit IC):

This output pin is intended to be connected to the RLOOP input pin of the
XRT73L00 DS3/E3 Line Interface Unit IC. The user can command this signal
to toggle "High" and, in turn, force the XRT73L00 DS3/E3 Line Interface Unit
IC into the Remote Loop-back mode. Conversely, the user can command this
signal to toggle "Low" and allow the XRT73L00 to operate in the normal
mode. (For a detailed description of the XRT73L00 DS3/E3 Line Interface
Unit IC's operation during Remote Loopback, please see the XRT73L00 DS3/
STS-1/ E3 Line Interface Unit IC's Data Sheet).

NoTE: If the customer is not using the XRT73L00 DS3/E3 Line Interface Unit
IC, then this output pin may be used for other purposes.

NoOTE:

71 Req (0] Receive Equalization Enable/Disable Select output pin - (to be con-

nected to the XRT73L00 DS3/E3 Line Interface Unit IC):

This output pin is intended to be connected to the REQ input pin of the
XRT73L00 DS3/E3 (REQDIS or REQEN of the XRT73L03 or XRT 73L04)
Line Interface Unit IC. The user can control the state of this output pin by writ-
ing a'0' or '1' to Bit 5 (REQ) within the Line Interface Driver Register (Address
= 0x80). If the user commands this signal to toggle "High" then the internal
Receive Equalizer (within the XRT73L00) will be disabled. Conversely, if the
user commands this output signal to toggle "Low", then the internal Receive
Equalizer (within the XRT73L00) will be enabled.

For information on the criteria that should be used when deciding whether to
bypass the equalization circuitry or not, please consult the XRT73L00 DS3/E3
Line Interface Unit data sheet.

NoTE: If the customer is not using the XRT73L00 DS3/E3 Line Interface Unit
IC, then this output pin may be used for other purposes.

72 GND ik Ground
73 NC No Connection
74 RxLineClk I Receiver LIU (Recovered) Clock:

This input signal serves three purposes:

1. The Receive Framer uses it to sample and latch the signals at the RxPOS
and RXNEG input pins (into the Receive Framer circuitry).

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

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

This signal is the recovered clock from the external DS3/E3 LIU (Line Inter-
face Unit) IC, which is derived from the incoming DS3/E3 data.

13
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75 RxNEG I Receive Negative Data Input:

The exact role of this input pin depends upon whether the Framer is operating
in the Unipolar or Bipolar Mode.

Unipolar Mode:

This input pin is inactive, and should be pulled ("Low" or "High") when the
Framer is operating in the Unipolar Mode.

Bipolar Mode:

This input pin functions as one of the dual rail inputs for the incoming AMI/
HDB3 encoded DS3 or E3 data that has been received from an external Line
Interface Unit (LIU) IC. RXxPOS functions as the other dual rail input for the
Framer. When this input pin is asserted, it means that the LIU has received a
negative polarity pulse from the line.

76 RxPOS I Receive Positive Data Input:

The exact role of this input pin depends upon whether the Framer is operating
in the Unipolar or Bipolar Mode.

Unipolar Mode:

This input pin functions as the Single-Rail input for the incoming E3 data
stream. The signal at this input pin will be sampled and latched (into the
Receive DS3/E3 Framer) on the user-selected edge of the RxLineClk signal.
Bipolar Mode:

This input functions as one of the dual rail inputs for the incoming AMI/HDB3
encoded DS3 or E3 data that has been received from an external Line Inter-
face Unit (LIU) IC. RXNEG functions as the other dual rail input for the Framer.
When this input pin is asserted, it means that the LIU has received a positive
polarity pulse from the line.

I RLOL I Receive Loss of Lock Indicator - from the XRT73L00 DS3/E3 Line Inter-
face Unit IC:

This input pin is intended to be connected to the RLOL (Receive Loss of Lock)
output pin of the XRT73L00 Line Interface Unit IC. The user can monitor the
state of this pin by reading the state of Bit 1 (RLOL) within the Line Interface
Scan Register (Address = 0x81).

If this input pin is "Low", then it means that the clock recovery phase-locked-
loop circuitry, within the XRT73L00 is properly locked onto the incoming DS3
E3 data-stream; and is properly recovering clock and data from this DS3/E3
data-stream. However, if this input pin is "High", then it means that the phase-
locked-loop circuitry, within the XRT73L00 has lost lock with the incoming
DS3 or E3 data-stream, and is not properly recovering clock and data.

For more information on the operation of the XRT73L00 DS3/E3 Line Inter-
face Unit IC, please consult the XRT73L00 DS3/E3 Line Interface Unit data
sheet.

NoTE: If the customer is not using the XRT73L00 DS3/E3 Line Interface Unit
IC, then this output pin may be used for other purposes.

14
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78 ExtLOS | Receive LOS (Loss of Signal) Indicator Input (from XRT73L00 LIU IC):

This input pin is intended to be connected to the RLOS (Receive Loss of Sig-
nal) output pin of the XRT73L00 Line Interface Unit IC. The user can monitor
the state of this pin by reading the state of Bit 0 (RLOS) within the Line Inter-
face Scan Register (Address = 0x81).

If this input pin is "Low", then it means that the XRT73L00 is currently NOT
declaring an LOS (Loss of Signal) condition. However, if this input pin is
"High", then it means that the XRT73L00 is currently declaring an LOS (Loss
of Signal) condition.

For more information on the operation of the XRT73L00 DS3/E3 Line
Receiver IC, please consult the XRT73L00 DS3/STS-1/E3 Line Interface Unit
IC data sheet.

Asserting the RLOS input pin will cause the XRT72L50 DS3/E3 Framer
device to declare an LOS (Loss of Signal) condition. Therefore, this input pin
should not be used as a general purpose input pin.

79 DMO I Drive Monitor Output Input (from the XRT73L00 DS3/E3 Line Interface

Unit IC):

This input pin is intended to be connected to the DMO output pin of the
XRT73L00 DS3/E3 Line Interface Unit IC. The user can determine the state of
this input pin by reading Bit 2 (DMO) within the Line Interface Scan Register
(Address = 0x81). If this input signal is "High", then it means that the drive
monitor circuitry (within the XRT73L00 DS3/E3 Line Interface Unit IC) has not
detected any bipolar signals at the MTIP and MRING inputs within the last
128 (32 hit-periods. If this input signal is "Low", then it means that bipolar sig-
nals are being detected at the MTIP and MRING input pins of the XRT73L00.

If this customer is not using the XRT73L00 DS3/E3 Line Interface Unit IC,
then he/she can use this input pin for a variety of other purposes.

80 VDD ok Power Supply 3.3V +_5%
81 GND wk Ground
82 RxNib3/ o} Receive Nibble Output - 3:

The Framer IC will output Received data (from the Remote Terminal) to the
local Terminal Equipment via this pin along with RxNib0, RxNib1 and RxNib2.

The data at this pin is updated on the rising edge of the RxCIk output signal.

NoOTE: This output pin is active only if the Nibble-Parallel Mode has been
selected.

RxHDLCDat3 Receive HDLC Data Output - 3:
This pin contains bit 3 RxHDLC data when the HDLC controller is on.

83 RxNib2/ o} Receive Nibble Output - 2:

The Framer IC will output Received data (from the Remote Terminal) to the
local Terminal Equipment via this pin along with RxNib0, RxNib1 and RxNib2.

The data at this pin is updated on the rising edge of the RxCIk output signal.

NOTE: This output pin is active only if the Nibble-Parallel Mode has been
selected.

RxHDLCDat2 Receive HDLC Data Output - 2:
This pin contains bit 2 RxHDLC data when the HDLC controller is on.

15
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84 RxNib1/ o} Receive Nibble Output - 1:

The Framer IC will output Received data (from the Remote Terminal) to the
local Terminal Equipment via this pin along with RxNib0, RxNib2 and RxNib3.

The data at this pin is updated on the rising edge of the RxCIk output signal.

NOTE: This output pin is active only if the Nibble-Parallel Mode has been
selected.

RxHDLCDatl Receive HDLC Data Output - 1:
This pin contains bit 1 RxHDLC data when the HDLC controller is on.

85 RxNib0/ o} Receive Nibble Output - 0:

The Framer IC will output Received data (from the Remote Terminal) to the
local Terminal Equipment via this pin along with RxNib1, RxNib2 and RxNib3.

The data at this pin is updated on the rising edge of the RxCIk output signal.

NoOTE: This output pin is active only if the Nibble-Parallel Mode has been
selected.

RxHDLCDat0 Receive HDLC Data Output - O:
This pin contains bit 0 RxHDLC data when the HDLC controller is on.

86 RxSer/ o} Receive Serial Output:

If the user opts to operate the XRT72L50 in the serial mode, then the chip will
output the payload data, of the incoming DS3 or E3 frames, via this pin. The
XRT72L50 will output this data upon the rising edge of RxCIk.

The user is advised to design the Terminal Equipment such that it will sample
this data on the falling edge of RxCIk.

NorTE: This signal is only active if the Nibintf input pin is pulled "Low".
Receive Idle:

RxIdle
This pin will go "High" indicating the idle period of sent HDLC data packets.
Also, in combination with ValFCS it can indicate error conditions.
87 RxAIS @) Receive Alarm Indication Signal Output pin:

The Framer will assert this pin to indicate that the Alarm Indication Signal
(AIS) has been identified in the Receive DS3 or E3 data stream.

For DS3 Applications:

The Framer will assert this pin to indicate that the Alarm Indication Signal
(AIS) has been identified in the Receive DS3 data stream. An AlS is detected
if the payload consists of the recurring pattern of 1010... and this pattern per-
sists for 63 M-frames. An additional requirement for AIS indication is that the
C-hits are set to 0, and the X-bits are set to 1. This pin will be negated when a
sufficient number of frames, not exhibiting the 1010... pattern in the payload
has been detected.

For E3 Applications:

The Receive Section will declare an AIS condition, if it detects two consecu-
tive E3 frames, each containing 7 or less "0s".
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88 RxClk (0] Receive Clock Output Signal for Serial and Nibble/Parallel Data Inter-

face:

The exact behavior of this signal depends upon whether the XRT72L50 is
operating in the Serial or in the Nibble-Parallel-Mode.

Serial Mode Operation:

In the serial mode, this signal is a 44.736MHz clock output signal (for DS3
applications) or 34.368MHz clock output signal (for E3 applications). The
Receive Payload Data Output Interface will update the data via the RxSer out-
put pin, upon the rising edge of this clock signal.

The user is advised to design (or configure) the Terminal Equipment to sam-
ple the data on the RxSer pin, upon the falling edge of this clock signal.
Nibble-Parallel Mode Operation:

In this Nibble-Parallel Mode, the XRT72L50 will derive this clock signal, from
the RxLineClk signal. The XRT72L50 will pulse this clock signal 1176 times
for each inbound DS3 frame (or 1074 times for each inbound E3/ITU-T G.832
frame, or 384 times for each inbound E3/ITU-T G.751 frame). The Receive
Payload Data Output interface will update the data, on the RxNib[3:0] output
pins upon the falling edge of this clock signal.

The user is advised to design (or configure) the Terminal Equipment to sam-
ple the data on the RxNib[3:0] output pins, upon the rising edge of this clock

signal
89 GND Hk Ground
90 RxFrame o} Receive Boundary of DS3 or E3 Frame Output Indicator:

The exact functionality of this output pin depends upon whether the
XRT72L50 Framer IC is operating in the Serial or Nibble-Parallel Mode.
Serial Mode Operation:

The Receive Section of the XRT72L50 will pulse this output pin "High" (for
one bit-period) when the Receive Payload Data Output Interface block is driv-
ing the very first bit of a given DS3 or E3 frame, onto the RxSer output pin.
Nibble-Parallel Operation:

The Receive Section of the XRT72L50 will pulse this output pin "High" (for
one nibble-period), when the Receive Payload Data Output Interface block is
driving the very first nibble of a given DS3 or E3 frame, onto the RxNib[3:0]

output pins.
91 VDD bid Power Supply 3.3V +_5%
92 RxOutCIk/ 0] Receive Out Clock - Transmit Terminal Interface Clock for Loop-Timing:

This clock signal functions as the Terminal Interface clock source, if the
XRT72L50 Framer IC is operating in the loop-timing mode.

In this mode, the Transmitting Terminal Equipment is expected to input data to
the Framer IC, via the TxSer input pin, upon the rising edge of this clock sig-
nal. The XRT72L50 will use the rising edge of this clock signal to sample the
data at the TxSer input.

This clock signal is a buffered version of the RxLineClk signal.

Receive HDLC Data Output - 7:

RXHDLCDat7 This pin contains bit 7 RxHDLC data when the HDLC controller is on.

17



2Z° EAAR XRT72L50
SINGLE CHANNEL DS3/E3 FRAMER IC WITH HDLC CONTROLLER
REV.1.2.1

PIN DESCRIPTION

PIN # PIN NAME TYPE DESCRIPTION

93 RxRed 6] Receiver Red Alarm Indicator - Receive Framer:

The Framer asserts this output pin to denote that one of the following events
has been detected by the Receive Framer:

LOS - Loss of Signal Condition
OOF - Out of Frame Condition
AIS - Alarm Indication Signal Detection

94 RxOOF (e} Receiver Out of Frame Indicator:

The Receive Section of the XRT72L50 Framer IC will assert this output signal
whenever it has declared an Out of Frame (OOF) condition with the incoming
DS3 or E3 frames. This signal is negated when the framer correctly locates
the framing alignment bits or bytes and correctly aligns itself with the incom-
ing DS3 or E3 frames.

95 RxLOS o Receive Section - Loss of Signal Output Indicator:

This pin is asserted when the Receive Section encounters a string of 180
consecutive 0's (for DS3 operation) or 32 consecutive 0's (for E3 operation)
via the RXxPOS and RXNEG pins.

This pin will be negated once the Receive Section has detected at least 60
pulses within 180 bit-periods (for DS3 operation); or the Receive Section has
detected a string of 32 consecutive bits, that does not contain a string of 4
consecutive "0s" (for E3 operation).

96 RXOHCIk/ o Receive Overhead Output Clock Signal:

The XRT72L50 will output the Overhead bits (within the incoming DS3 or E3
frames), via the RXOH output pin, upon the falling edge of this clock signal.
As a consequence, the user's data link equipment should use the rising edge
of this clock signal to sample the data on both the RxOH and RxOHFrame
output pins.

NOTE: This clock signal is always active.

Receive HDLC Output Clock:

When the HDLC controller is on, RxHDLCDat is updated by the 72L53 on this

RxHDLCCIk clock signal.

97 RxOHInd o Receive Overhead Bit Indicator:

The exact functionality of this output pin depends upon whether the
XRT72L50 Framer IC is operating in the Serial or Nibble-Parallel Mode.
Serial Mode Operation:

This output pin pulses "High" (for one bit-period) whenever an overhead bit is
being output via the RxSer output pin, by the Receive Payload Data Output
Interface block.

Nibble-Parallel Mode Operation:

This output pin pulses "High" (for one nibble-period) whenever an overhead
nibble is being output via the RxNib[3:0] output pins, by the Receive Payload
Data Output Interface block.

NoTE: The purpose of this output pin is to alert the Receive Terminal Equip-

ment that an overhead bit is being output via the RxSer output pin, and that
this data should be ignored.
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PIN DESCRIPTION

PIN # PIN NAME TYPE DESCRIPTION

98 RxOH/ o Receive Overhead Output Port:

All overhead bits, which are received via the Receive Section of the Framer
IC; will be output via this output pin, upon the rising edge of RXOHCIk.

RxHDLCDat6 Receive HDLC Data Output - 6:
This pin contains bit 6 RxHDLC data when the HDLC controller is on.

99 RXOHEnable/ o Receive Overhead Enable Indicator:

The XRT72L50 will assert this output signal for one RxOutClk period when it
is safe for the Terminal Equipment to sample the data on the RxOH output
pin.

Receive HDLC Data Output - 5:

RxHDLCDat5
This pin contains bit 5 RxHDLC data when the HDLC controller is on.
100 RxOHFrame/ o Receive Overhead Frame Boundary Indicator:
This output pin pulses "High" whenever the Receive Overhead Data Output
Interface” block outputs the first overhead bit (or nibble) of a new DS3 or E3
frame.
RxHDLCDat4 Receive HDLC Data Output - 4:

This pin contains bit 4 RxHDLC data when the HDLC controller is on.
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XRT72L50

SINGLE CHANNEL DS3/E3 FRAMER IC WITH HDLC CONTROLLER

REV.1.2.1
ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUMS
Power SUPPIY........coeeiiiiiieeeiieee e -0.3V to +3.6V Power Dissipation PQFP Package........................ 1.2wW

Storage Temperature

............................... -55°C to 150°C

Input Voltage (Any Pin)

Voltage at Any Pin ......ccocoeeeecinnennn. -0.3V to VDD + 0.3V Input Current (Any Pin) ......cocovvveiiiiiiieeeeeieee, + 100mA
DC ELECTRICAL CHARACTERISTICS
Test Conditions: TA = 25°C, VDD = 3.3V +_ 5% unless otherwise specified
SYMBOL PARAMETER MIN. Typ. MAX. UNITS CONDITIONS
lcc Power Supply Current 120 mA | All Channels on
Vi Input Low Voltage 0.3*vDD
Viy Input High Voltage 0.7*VDD
VoL | Output Low Voltage 0.4 v loL = -1.6mA
Von | Output High Voltage 2.4 \Y; lon = 40pA
I Input High Voltage Current -10 10 HA V,y = VDD
e Input Low Voltage Current -1 1 HA V. = GND
AC ELECTRICAL CHARACTERISTICS
Test Conditions: TA = 25°C, VDD = 3.3V +_ 5% unless otherwise specified
SYMBOL PARAMETER MIN. Typ. MAX. | UNITS CONDITIONS
Transmit Payload Data Input Interface - Loop-Timed/Serial Mode (See Figure 3)
tq Payload data (TxSer) set-up time to rising edge of 12 ns
RxOutClk
t, Payload data (TxSer) hold time, from rising edge of 0 ns
RxOutClk
ts RxOutClk to TxFrame output delay 5 ns
ty RxOutClk to TxOHInd output delay 6 ns
Transmit Payload Data Input Interface - Local Timed/Serial Mode (See Figure 4)
ts Payload data (TxSer) set-up time to rising edge of 4 ns
TxInClk
tg Payload data (TxSer) hold time, from rising edge of 0 ns
TxInClk
t7 TxFrameRef set-up time to rising edge of TxInClk 2 ns Framer IC is
Frame Slave
tg TxFrameRef hold-time, from rising edge of TxInClk 0 ns Frame IC is
Frame Slave
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AC ELECTRICAL CHARACTERISTICS

Test Conditions: TA = 25°C, VDD = 3.3V +_ 5% unless otherwise specified

SYMBOL PARAMETER MIN. Typ. MAX. | UNITS CONDITIONS
tg TxInClk to TxOHInd output delay 15 ns
t10 TxInClk to TxFrame output delay 13 ns
Transmit Payload Data Input Interface - Looped-Timed/Nibble Mode (See Figure 5)
t11 TxNib set-up time to third rising edge of RxOutClk 30 ns
t1o Payload Nibble hold time, from latching edge of 30 ns
RxOutClk
t13 TxNibClk to TxNibFrame output delay 25 ns DS3 Applications
31 ns E3 Applications
t13a Max Delay of Rising Edge of TxNibClk to Data Valid 20 ns DS3 Applications
on TxNib[3:0]
27 ns E3 Applications
Transmit Payload Data Input Interface - Local-Timed/Nibble Mode (See Figure 6)
t14 TxNib set-up time to third rising edge of TxInClk 20 ns DS3 Applications
27 ns E3 Applications
t15 Payload Nibble hold time, from latching edge of 0 ns
TxInClk
t16 TxFrameRef set-up time, to latching edge of TxInClk 20 ns DS3 Applications
27 ns E3 Applications
Framer IC is
Frame Slave
t17 TxFrameRef hold time, from latching edge of TxNib- 0 ns Framer IC is
Clk Frame Slave
t1s TxNibClk to TxNibFrame output delay time 20 25 ns DS3 Applications
31 ns E3 Applications

21




2 EXAR

XRT72L50

SINGLE CHANNEL DS3/E3 FRAMER IC WITH HDLC CONTROLLER

REV.1.2.1
AC ELECTRICAL CHARACTERISTICS (CONT.)
Test Conditions: TA = 25°C, VDD = 3.3V +_ 5% unless otherwise specified
SYMBOL PARAMETER MIN. Typ. Max. | UNITS CONDITIONS
Transmit Overhead Input Interface Timing - Method 1 ( Figure 7)
tr1 TxOHCIk to TXOHFrame output delay 111 ns DS3 Applications
0 ns E3, ITU-T G.832
Applications
0 ns E3, ITU-T G.751
Applications
tyo TxOHIns set-up time, to falling edge of TXOHCIk 194 ns DS3 Applications
305 ns E3, ITU-T G.832
Applications
17 ns E3, ITU-T G.751
Applications
tr3 TxOHIns hold time, from falling edge of TXOHCIk 48 ns DS3 Applications
110 ns E3, ITU-T G.832
Applications
7 ns E3, ITU-T G.751
Applications
toy TxOH data set-up time, to falling edge of TXOHCIk 194 ns DS3 Applications
305 ns E3, ITU-T G.832
Applications
17 ns E3, ITU-T G.751
Applications
tog TxOH data hold time, from falling edge of TxOHCIk 48 ns DS3 Applications
110 ns E3, ITU-T G.832
Applications
7 ns E3, ITU-T G.751
Applications
Transmit Overhead Data Input Interface - Method 2 ( Figure 8)
toe TXOHiIns to TxInClIk (rising edge) set-up Time 254 ns DS3 Applications
72 ns E3, ITU-T G.832
Applications
15 ns E3, ITU-T G.751
Applications

22




XRT72L50 2Z° EXAR
SINGLE CHANNEL DS3/E3 FRAMER IC WITH HDLC CONTROLLER
REV. 1.2.1

AC ELECTRICAL CHARACTERISTICS (CONT.)

Test Conditions: TA = 25°C, VDD = 3.3V +_ 5% unless otherwise specified

SymBOL PARAMETER MIN. Typ. Max. | UNITS CONDITIONS
ty7 TxInClk clock (rising edge) to TxOHIns hold-time 0 ns DS3 Applications
0 ns E3, ITU-T G.832

Applications
0 ns E3, ITU-T G.751

Applications
tog TXOH to TxInCIk (rising edge) set-up Time 254 ns DS3 Applications
72 ns E3, ITU-T G.832

Applications
15 ns E3, ITU-T G.751

Applications
tog TxInCIk clock (rising edge) to TxOH hold-time 0 ns DS3 Applications
0 ns E3, ITU-T G.832

Applications
0 ns E3, ITU-T G.751

Applications

tooa TxOHEnable to TxOHIns/TxOH Delay 1 ns

Transmit LIU Interface Timing (see  Figure 9 and Figure 10)

t31 Rising or falling edge of TxLineClk to rising edge of 2.4 ns
TXPOS or TXNEG
t3o Period of TxLineClk 22.36 ns DS3 Applications
29.10 ns E3 Applications
ta3 RxPOS, RXNEG hold time from rising edge of TxLn- 3 ns
Clk

Receive LIU Interface Timing (see Figure 11 and Figure 12)

tag RxPOS or RXNEG set-up time to rising edge or fall- 0 ns
ing edge of RxLineClk.

tag RxPOS or RXNEG hold time, from rising edge or fall- 4 ns
ing edge of RxLineClk

(Framer is configured to sample data on RxPOS and
RxNEG input pins on the rising edge of RxLineClk)

tao Period of RxLineClk 22.36 ns DS3 Applications

29.10 ns E3 Applications

Receive Payload Data Output Interface Timing - Serial Mode Operation (See Figure 13)

t5o Rising edge of RxCIk to Payload Data (RxSer) out- 13 ns DS3 Applications
put delay
16 ns E3 Applications
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AC ELECTRICAL CHARACTERISTICS (CONT.)
Test Conditions: TA = 25°C, VDD = 3.3V +_ 5% unless otherwise specified
SymBOL PARAMETER MIN. TYp. MAX. | UNITS CONDITIONS
t51 Rising edge of RxCIk to RxFrame output delay 13 ns DS3 Applications
16 ns E3 Applications
t5o Rising edge of RxClk to RxOHInd output delay. 13 ns DS3 Applications
16 ns E3 Applications
Receive Payload Data Output Interface Timing - Nibble Mode Operation (see Figure 14)
tsg Falling edge of RxCIk to rising edge of RxFrame out- 2.1 ns
put delay
t54 Falling edge of RxCIk to rising edge of RxNib[3:0] 2 ns
output delay
Receive Overhead Data Output Interface Timing - Method 1 - Using RxOHCIk (see Figure 15)
tson Falling edge of RxOHCIk to RxOHFrame output 20 23 ns DS3 Applications
25 0 ns E3 Applications
tsop Falling edge of RxOHCIk to RxOH output delay 20 23 ns DS3 Applications
25 0 ns E3 Applications
Receive Overhead Data Output Interface Timing - Method 2 - Using RxOHEnable (see Figure 16)
teo Rising edge of RxOutClk to rising edge of 2 9.4 ns
RxOHEnable delay.
tsoa | Rising edge of RxOHFrame to rising edge of 88 ns | DS3 Applications

RxOHEnable delay E3 ITU-T G.832
224 ns ) - :

Applications
28 ns E3, ITU-T G.751
Applications
tsog | RXOH Data Valid to rising edge of 88 ns DS3 Applications
RxOHEnable delay
85 ns E3, ITU-T G.832
Applications
28 ns E3, ITU-T G.751
Applications

Microprocessor Interface - Intel (See Figure 17)

tsa | CS Setup Time to ALE_AS Low 0 ns
tes CS Hold Time from ALE_AS Low. 1 ns
te6 RD_DS, WR_R/W Pulse Width 87 ns

Intel Type Read Operations (See Figure 17)

te7 Data Valid from RD_DS Low. 32 ns
tes Data Bus Floating from RD_DS High 9 ns
teo CS to RD read or write Time 3 ns
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AC ELECTRICAL CHARACTERISTICS (CONT.)

Test Conditions: TA = 25°C, VDD = 3.3V +_ 5% unless otherwise specified

SYMBOL PARAMETER MIN. Typ. MAX. | UNITS CONDITIONS
t;o1 | RD Time to NOT READY (e.g., RDY_DTCK toggling 16 ns
Low)
tzo RD to READY Time (e.g., RDY_DTCK toggling 80 ns
high)
Intel Type Write Operations ( Figure 18)
t1 Data Setup Time to WR_R/W High 0 ns
t75 Data Hold Time from WR_R/W High 3 ns
t73 High Time between Reads and/or Writes 33 ns
tzg ALE to WR Time 3 ns
Microprocessor Interface - Motorola (See  Figure 19)
t7g A[8:0] Setup Time to falling edge of ALE_AS 0 ns
Motorola Type Read Operations (See  Figure 19)
t7g Rising edge of RD_DS to rising edge of RDY_DTCK 16 ns
delay
tgo Rising edge of RDY_DTCK to tri-state of D[7:0] 0 ns
Motorola Type Write Operations (See  Figure 20)
tg1 D[7:0] Set-up time to falling edge of RD_DS 0 ns
tgo Rising edge of RD_DS to rising edge of RDY_DTCK 13 ns
delay
Reset Pulse Width - Both Motorola and Intel Operations (See Figure 21)
too Reset pulse width 200 ns
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1.0 TIMING DIAGRAMS
FIGURE 3. TIMING DIAGRAM FOR TRANSMIT PAYLOAD INPUT INTERFACE, WHEN THE XRT72L50 DEVICE IS OPERAT-
ING IN BOTH THE DS3 AND LOOP-TIMING MODES

XRT72L5x Transmit Payload Data I/F Signals

i3 )
— tl—p  le—

RxOutClk

o~

X-Bit X Payload[0] )(

( Payload[4703] )

o~

TxSer X Payload[470pP

TxFrame

TxOH_Ind

— l——
t4

DS3 Frame Number N

DS3 Frame Number N + 1

FIGURE 4. TIMING DIAGRAM FOR THE TRANSMIT PAYLOAD INPUT INTERFACE, WHEN THE XRT72L50 DEVICE IS
OPERATING IN BOTH THE DS3 AND LOCAL-TIMING MODES

XRT72L5x Transmit Payload Data I/F Signals
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FIGURE 5. TIMING DIAGRAM FOR THE TRANSMIT PAYLOAD DATA INPUT INTERFACE, WHEN THE XRT72L50 DEVICE

IS OPERATING IN BOTH THE DS3/NIBBLE AND LOOPED-TIMING MODES
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't13'

Sampling Edge of XRT72L5x Device

FIGURE 6. TIMING DIAGRAM FOR THE TRANSMIT PAYLOAD DATA INPUT INTERFACE, WHEN THE XRT72L50 DEVICE

IS OPERATING IN THE DS3/NIBBLE AND LOCAL-TIMING MODES
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FIGURE 7. TIMING DIAGRAM FOR THE TRANSMIT OVERHEAD DATA INPUT INTERFACE (METHOD 1 ACCESS)
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FIGURE 8. TIMING DIAGRAM FOR THE TRANSMIT OVERHEAD DATA INPUT INTERFACE (METHOD 2 ACCESS)
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XRT72L5x samples TxOH here.
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FIGURE 9. TRANSMIT LIU INTERFACE TIMING - TXPOS AND TXNEG ARE UPDATED ON THE RISING EDGE OF TXLI-
NECLK

TxLineClk

TxPOS /
TxNEG m

FIGURE 10. TRANSMIT LIU INTERFACE TIMING - TXPOS AND TXNEG ARE UPDATED ON THE FALLING EDGE OF TXLI-
NECLK

TxLineClk
.

TxPOS /
TXNEG /m

T
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FIGURE 11. RECEIVE LIU INTERFACE TIMING - RXPOS AND RXNEG ARE SAMPLED ON RISING EDGE OF RXLINECLK
— . —

f

RxPOS

RXNEG /

FIGURE 12. RECEIVE LIU INTERFACE TIMING - RXPOS AND RXNEG ARE SAMPLED ON FALLING EDGE OF RXLI-
NECLK

T

RxLineClk

RxPOS

RXNEG
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FIGURE 13. RECEIVE PAYLOAD DATA OUTPUT INTERFACE TIMING

XRT72L5x Receive Payload Data I/F Signals

t50
_» 4_
RxClk
RxSer XPayload[47(2])( Payload[4733y( X-Bit X Payload[0] X
RxFrame ﬂ» «—
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FIGURE 14. RECEIVE PAYLOAD DATA OUTPUT INTERFACE TIMING (NIBBLE MODE OPERATION)
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FIGURE 15. ReCEIVE OVERHEAD DATA OUTPUT INTERFACE TIMING (METHOD 1 - USING RXOHCLK)
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FIGURE 16. ReCEIVE OVERHEAD DATA OUTPUT INTERFACE TIMING (METHOD 2 - USING RXOHENABLE)
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FIGURE 17. MICROPROCESSOR INTERFACE TIMING - INTEL-TYPE PROGRAMMED |/O READ OPERATION
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FIGURE 18. MICROPROCESSOR INTERFACE TIMING - INTEL-TYPE PROGRAMMED I/O WRITE OPERATION
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FIGURE 19. MICROPROCESSOR INTERFACE TIMING - MOTOROLA-TYPE PROGRAMMED I/O READ OPERATION
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FIGURE 20. MICROPROCESSOR INTERFACE TIMING - MOTOROLA-TYPE PROGRAMMED I/O WRITE OPERATION
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FIGURE 21. MICROPROCESSOR INTERFACE TIMING - RESET PULSE WIDTH
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2.0 THE MICROPROCESSOR INTERFACE BLOCK

The Microprocessor Interface section supports the following operations for communication between the local
Microprocessor (UP) and the Framer IC:

* The writing of configuration data into the Framer on-chip addressable registers.

* The writing of an outbound PMDL (Path Maintenance Data Link) message into the Transmit LAPD Message
buffer.

* The Framer IC's generation of an Interrupt Request to the Microprocessor.

* The Microprocessor’s servicing of the interrupt request from the Framer IC.

* The monitoring of the system's health by periodically reading the on-chip Performance Monitor registers.
* The reading of an inbound PMDL Message from the Receive LAPD Message Buffer.

* Receiving and sending FEAC Codes

Figure 22 is a simple block diagram of the Microprocessor Interface Section within the Framer..

FIGURE 22. BLOCK DIAGRAM OF THE MICROPROCESSOR INTERFACE BLOCK

A[8:0] ===l
WR_RIW ——
RD_DS —P>
cs —P Microprocessor
ALE_AS —P» &

Programmable

Reset — P Registers

Int -——roF

D([7:0] <=
MOTO —P
RDY_DTCK &

2.1 The Microprocessor Interface Block Signasl!

The Framer IC may be configured into a wide variety of different operating modes and have its performance
monitored by software through a standard microprocessor interface using data, address and control signals.

The local Microprocessor configures the Framer IC into a desired operating mode by writing data into specific
addressables, on-chip Read/Write registers, or on-chip RAM. The microprocessor interface provides the
signals which are required for a general purpose microprocessor to read or write data into these registers. The
Microprocessor Interface also supports polled and interrupt driven environments. These interface signals are
described below in Table 1, Table 2, and Table 3. The microprocessor interface can be configured to operate in
the Motorola Mode or in the Intel mode. In the Motorola mode, the control signals function as required by the
Motorola 68000 family of microprocessors. Likewise, in the Intel Mode, these control signals function as
required by the Intel family of microprocessors.
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TABLE 1: DESCRIPTION OF MICROPROCESSOR INTERFACE SIGNALS THAT EXHIBIT CONSTANT ROLES IN BOTH THE

INTEL AND MOTOROLA MODES

PIN NAME

TYPE

DESCRIPTION

MOTO

Selection input for Intel/Motorola Microprocessor Interface.

Setting this pin to a logic "High" configures the Microprocessor Interface to operate in the Motorola
mode. Setting this pin to a logic "Low" configures the Microprocessor Interface to operate in the
Intel Mode.

D[7:0]

110

Bi-Directional Data Bus for register read or write operations

A[8:0]

Nine 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 and select the desired Framer Channel to address.

Chip Select input.

This active-low signal selects the Microprocessor Interface of the framer and enables read/write
operations with the on-chip registers/on-chip RAM.

Interrupt Request Output:

This open-drain/active-low output signal informs the local Microprocessor that the Framer has an
interrupt condition that needs servicing.

RESET

Master Reset Input:

Setting this input “Low” resets the internal logic to power-on default settings. This input should be
return to “High” for normal operation.

TABLE 2: DESCRIPTION OF MICROPROCESSOR INTERFACE SIGNALS - OPERATING IN THE INTEL MODE

EQUIVALENT
PIN NAME PINININTEL | TYPE DESCRIPTION
ENVIRONMENT

ALE_AS ALE Address-Latch Enable: This active-high signal is used to latch the contents on
the address bus, A[8:0]. The contents of the Address Bus are latched into the
A[8:0] inputs on the falling edge of ALE_AS.

RD_DS RD Read Signal: This active-low input functions as the read signal from the local puP.
When this signal goes "Low", the framer places the contents of the addressed
register on the Data Bus pins (D[7:0]). The Data Bus is tri-stated once this input
signal returns "High".

WR_R/W WR Write Signal: This active-low input functions as the write signal from the local
UP. The contents of the Data Bus (D[7:0]) is written into the addressed register
via A[8:0] on the rising edge of this signal.

RDY_DTCK READY O |Ready Output: This active-low signal is provided by the Framer and indicates
that the current read or write cycle is to be extended until this signal is asserted.
The local PP typically inserts WAIT states until this signal is asserted. This out-
put toggles "Low" when the current read or write cycle is complete.
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TABLE 3: DESCRIPTION OF THE MICROPROCESSOR INTERFACE SIGNALS - OPERATING IN THE MOTOROLA MODE

EQUIVALENT PIN
PIN NAME IN MOTOROLA TYPE DESCRIPTION
ENVIRONMENT

ALE_AS AS | Address Strobe: This active-low signal is used to latch the contents on the
address bus input pins A[8:0] into the Microprocessor Interface circuitry. The
contents of the Address Bus are latched into the Framer on the rising edge of
the ALE_AS signal.

RD_DS DS | Data Strobe: This signal latches the contents of the bi-directional data bus
pins into the Addressed Register during a Write Cycle.

WR_R/W RIW I Read/Write Input: When this pin is "High" it indicates a Read Cycle. When
this pin is "Low" it indicates a Write cycle.

RDY DTCK DTACK (0] Data Transfer Acknowledge: The Framer asserts DTACK in order to inform
- the CPU that the present READ or WRITE cycle is complete. The 68000 fam-
ily of CPUs requires this signal from its peripheral devices in order to quickly
and properly complete a READ or WRITE cycle.

2.2 Interfacing the XRT72L50 DS3/E3 Framer to the Local uC/uP via the Microprocessor Interface
Block

The Microprocessor Interface block within the Framer is very flexible and provides the following options to the
user.
* To interface the Framer to a uC/uP over an 8-bit wide bi-directional data bus.
* To interface the Framer to an Intel-type or Motorola-type uC/uP.
* To transfer data between the Framer IC and the uC/uP via the Programmed I/O or Burst Mode
221 Interfacing the XRT72L50 DS3/E3 Framer to the Microprocessor over an 8 bit wide bi-
directional Data Bus

In general, interfacing the Framer to an 8-bit uC/uP is straight-forward because all of the registers except the
PMON registers (as described below) within the Framer are 8-bits wide. Further, in this mode the uC/uP can
read or write data into both even and odd numbered addresses within the Framer address space.

Performance Monitor (PMON) Registers

The XRT72L50 DS3/E3 Framer consists of the following PMON Registers.
* PMON LCV Event Count Register

* PMON Framing Error Event Count Register

* PMON Received FEBE Event Count Register

* PMON Parity Error Event Count Register

Unlike most of the registers, the PMON registers are 16-bits wide. Table 4 lists each of these PMON registers
as consisting of two 8-bit registers. One of these 8-bit register is labeled MSB (Most Significant Byte) and the
other register is labeled LSB (Least Significant Byte). An 8-bit PMON MSB Register reading, concatenated
with its companion 8-bit LSB PMON Register, yields the full 16-bit expression within that PMON Register.

An 8-bit uC/uP has to perform two consecutive read operations in order to read in the full 16-bit expression
contained within a given PMON register. These PMON Registers are Reset-Upon-Read registers. The entire
16-bit contents within a given PMON Reqgister is reset as soon as an 8-bit uC/uP reads in either byte of this
two-byte (e.g., 16 bit) expression. The unread companion byte is placed in the PMON Holding register as
detailed below.

For example, consider that an 8-bit uC/uP needs to read in the PMON LCV Event Count Register. In order to
accomplish this task, the 8-bit uC/uP is going to have to read in the contents of PMON LCV Event Count
Register - MSB (located at Address = 0x50) and the contents of the PMON LCV Event Count Register - LSB
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(located at Address = 0x51). These two eight-bit registers, when concatenated together, make up the PMON
LCV Event Count Register.

If the 8-bit uC/uP reads in the PMON LCV Event Count-LSB register first, then the entire PMON LCV Event
Count register will be reset to 0x0000. And if the 8-bit uC/uP attempts to read in the PMON LCV Event Count-
MSB register in the very next read cycle, it will read in the value 0x00.

PMON Holding Register

To resolve this Reset-Upon-Read problem, the XRT72L50 DS3/E3 Framer includes a special register which
permits an 8-bit uC/pP to read in the full 16-bit contents of these PMON registers. This register is called the
PMON Holding Register and is located at Ox6c¢ within the Framer Address space.

Whenever an 8-bit uC/uP reads in one of the bytes of the 2-byte PMON register, the contents of the unread

byte will be stored in the PMON Holding Register. The 8-bit uC/uP must then read in the contents of the
PMON Holding Register in the very next read operation.

Whenever an 8-bit uC/pUP needs to read a PMON Register, it must execute the following steps.
Step 1: Read in the contents of a given 8-bit PMON Register. It does not matter whether the uC/uP reads in
the MSB or the LSB register.
Step 2: Read in the contents of the PMON Holding Register (located at Address = 0x6¢). This register will
contain the contents of the other byte.

222 Data Access Modes

The Microprocessor Interface block supports data transfer between the Framer and the uC/uP (e.g., Read and
Write operations) via two modes: the Programmed 1/O and the Burst Modes.

2221 Data Access using Programmed I/0O

Programmed 1/O is the conventional manner in which a microprocessor exchanges data with a peripheral
device. ltis also the slowest method of data exchange between the Framer and the pC/puP.

22211 Programmed I/O Access in the Intel Mode

If the XRT72L50 DS3/E3 Framer is interfaced to an Intel-type uC/uP, then it should be configured to operate in
the Intel mode by tying the MOTO pin to ground.

The Intel Mode Read Cycle

Whenever an Intel-type pC/uP wishes to read the contents of a register or some location within the Receive
LAPD Message buffer, it should do the following.

1. Place the address of the target register or buffer location on the Address Bus input pins A[8:0].

2. While the uC/uP is placing this address value on the Address Bus, the Address Decoding circuitry (within
the user's system) should assert the CS (Chip Select) pin of the Framer, by toggling it "Low". This action
enables further communication between the uC/uP and the Framer Microprocessor Interface block.

3. Toggle the ALE_AS (Address Latch Enable) input pin "High". This step enables the Address Bus input
drivers, within the Microprocessor Interface block of the Framer.

4. After allowing the data on the Address Bus pins to settle (by waiting the appropriate Address Data Setup
time), the uC/uP should toggle the ALE_AS pin "Low". This step causes the Framer to latch the contents
of the Address Bus into its internal circuitry. At this point, the address of the register or buffer locations has
now been selected.

5. Next, the uC/uP should indicate that this current bus cycle is a Read Operation by toggling the RD_DS
(Read Strobe) input pin "Low". This action also enables the bi-directional data bus output drivers of the
Framer. At this point, the bi-directional data bus output drivers will proceed to drive the contents of the
latched addressed register or buffer location onto the bi-directional data bus, D[7:0].

6. After the pC/uP toggles the Read Strobe signal "Low", the Framer will keep the RDY_DTCK output pin

"High" in order to inform the uC/uP that the data to be read from the data bus is NOT READY to be latched
into the uC/uP.
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7.

After some settling time, the data on the bi-directional data bus will stabilize and can be read by the uC/uP.
The XRT72L50 DS3/E3 Framer will indicate that this data can be read by toggling the RDY_DTCK
(READY) signal "Low".

After the uC/UP detects the RDY_DTCK signal, it can then terminate the Read Cycle by toggling the
RD_DS (Read Strobe) input pin "High".

Figure 23 presents a timing diagram which illustrates the behavior of the Microprocessor Interface signals
during an Intel-type Programmed I/O Read Operation.

FIGURE 23. MICROPROCESSOR INTERFACE TIMING - INTEL-TYPE PROGRAMMED /O READ OPERATION
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The Intel Mode Write Cycle

Whenever an Intel-type pC/pP wishes to write a byte or word of data into a register or buffer location, it should
do the following.

1.
2.

Place the address of the target register or buffer location on the Address Bus input pins, A[8:0].

While the uC/uP is placing this address value onto the Address Bus, the Address Decoding circuitry (within
the user's system) should assert the CS input pin of the Framer by toggling it "Low". This enables further
communication between the uC/uP and the Framer Microprocessor Interface block.

Assert the ALE_AS input pin by toggling it "High". When the pC/uP asserts the ALE_AS input pin, it
enables the Address Bus Input Drivers within the Framer chip.

After allowing the data on the Address Bus pins to settle (by waiting the appropriate Address Setup time),
the uC/uP should toggle the ALE_AS input pin "Low". This step causes the Framer to latch the contents of
the Address Bus into its internal circuitry. At this point, the address of the register or buffer location has
now been selected.

The pC/uP should then place the byte or word that it intends to write into the target register, on the bi-direc-
tional data bus, D[7:0].

Next, the uC/uP should indicate that this current bus cycle is a Write Operation by toggling the WR_R/W
(Write Strobe) input pin "Low". This action also enables the bi-directional data bus input drivers of the
Framer.

After some amount of time when the data on the bi-directional data bus to settles, the RDY will go “low indi-
cating that data has been written to its destination, the uC/pP will toggle the WR_R/W (Write Strobe) input
pin "High", which terminates the write cycle.

Figure 24 presents a timing diagram which illustrates the behavior of the Microprocessor Interface signals
during an Intel-type Programmed I/O Write Operation.
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FIGURE 24. MICROPROCESSOR INTERFACE TIMING - INTEL-TYPE PROGRAMMED |/O WRITE OPERATION
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22212 Programmed I/O Access in the Motorola Mode

If the XRT72L50 DS3/E3 Framer is interfaced to a Motorola-type UC/UP (e.g., the MC680X0 family, etc.), it
should be configured to operate in the Motorola mode by tying the MOTO pin to “High”.

The Motorola Mode Read Cycle

Whenever a Motorola-type uC/uP wishes to read the contents of a register or some location within the Receive
LAPD Message.

1.
2.

Place the address of the target register or buffer location on the Address Bus input pins, A[8:0].

At the same time, the Address Decoding circuitry (within the user's system) should assert the CS (Chip
Select) input pin of the Framer, by toggling it "Low". This action enables further communication between
the pC/uP and the Framer Microprocessor Interface block.

Assert the ALE_AS (Address-Strobe) input pin by toggling it “Low”. This step enables the Address Bus
input drivers within the Microprocessor Interface Block of the Framer IC.

After allowing the data on the Address Bus pins to settle (by waiting the appropriate Address Setup time),
the uC/uP should toggle the ALE_AS input pin "High". This step causes the Framer to latch the contents of
the Address Bus into its internal circuitry. At this point, the address of the register or buffer location has
now been selected.

The uC/uP should indicate that this cycle is a Read cycle by setting the WR_R/W (R/W) input pin "High".
Next the pC/uP should initiate the current bus cycle by toggling the RD_DS (Data Strobe) input pin "Low".
This step enables the bi-directional data bus output drivers within the XRT72L50 DS3/E3 Framer. At this
point, the bi-directional data bus output drivers will proceed to drive the contents of the Address register
onto the bi-directional data bus, D[7:0].

After some settling time, the data on the bi-directional data bus will stabilize and can be read by the uC/uP.
The XRT72L50 DS3/E3 Framer will indicate that this data can be read by asserting the RDY_DTCK
(DTACK) signal.

After the uC/uP detects the RDY_DTCK signal, it terminates the Read Cycle by toggling the RD_DS input
pin "High".

Figure 25 presents a timing diagram which illustrates the behavior of the Microprocessor Interface signals
during a Motorola-type Programmed I/O Read Operation.
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FIGURE 25. MICROPROCESSOR INTERFACE TIMING - MOTOROLA-TYPE PROGRAMMED I/O READ OPERATION
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The Motorola Mode Write Cycle

Whenever a Motorola-type UC/UP wishes to write a byte or word of data into a register or buffer location, it
should do the following.

1.
2.
3.

Assert the ALE_AS input pin by toggling it "Low". This step enables the Address Bus input drivers.

Place the address of the target register or buffer location on the Address Bus input pins, A[8:0].

While the uC/uP is placing this address value onto the Address Bus, the Address-Decoding circuitry (within
the user's system) should assert the CS input pins of the Framer by toggling it "Low". This step enables
further communication between the pC/puP and the Framer Microprocessor Interface block.

After allowing the data on the Address Bus pins to settle (by waiting the appropriate Address Setup time),
the uC/uP should toggle the ALE_AS input pin "High". This step causes the Framer to latch the contents of
the Address Bus into its own circuitry. At this point, the Address of the register or buffer location has now
been selected.

Further, the uC/uP should indicate that this current bus cycle is a Write operation by toggling the WR_R/W
(R/W) input pin "Low".

The pC/uP should then place the byte or word that it intends to write into the target register, on the bi-direc-
tional data bus, D[7:0].

Next, the uC/uP should initiate the bus cycle by toggling the RD_DS input pin "Low". When the XRT72L50
DS3/E3 Framer senses that the WR_R/W (R/W) input pin is "High" and the RD_DS input pin has toggled
"Low", it will enable the input drivers of the bi-directional data bus, D[7:0].

After waiting the appropriate time for this newly placed data to settle on the bi-directional data bus (e.g., the
Data Setup time) the Framer will assert the RDY_DTCK output signal.

After the uC/uP detects the RDY_DTCK signal, the uC/pP should toggle the RD_DS input pin "High" and
terminates the Write cycle.

Figure 26 presents a timing diagram which illustrates the behavior of the Microprocessor Interface signals,
during a Motorola-type Programmed I/O Write Operation.
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FIGURE 26. MICROPROCESSOR INTERFACE TIMING - MOTOROLA-TYPE PROGRAMMED I/O WRITE OPERATION
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2.3
The Microprocessor Interface section allows the user to do the following.

On-Chip Register Organization

* Configure the Framer into a wide variety of operating modes
* Employ various features of the Framer

* Perform status monitoring

* Enable/Disable and service Interrupt Conditions

All of these things are accomplished by reading from and writing to the many on-chip registers. Table 4 lists
each of these registers and their corresponding address locations within the Framer Address space.

231

The array of on-chip registers consists of a variety of register types.
as follows.

RO - Read Only Registers.
R/W - Read/Write Registers
RUR - Reset-upon-Read Registers

Some of these registers consists of both RO and R/W bit-fields. The bit-format and definitions for each of these
registers are presented in Section 2.3.2.

Framer Register Addressing
These registers are denoted in Table 4,

TABLE 4. REGISTER ADDRESSING OF THE FRAMER PROGRAMMER REGISTERS

ADDRESS REGISTER NAME DEll:gL\j\ILERVl,JAEUE DEFAL';{EXVALUE REGISTER TYPE
0x00 Operating Mode register (E3 G.751 is default) b00101011 0x2B R/W
0x01 I/O Control Register 10100000 0xA0 R/W, RO
0x02 Part Number Register (XRT72L50) b00000111 0x07 RO
0x03 Version Number Register (Device Dpenent) b00000001 0x01 RO
0x04 Block Interrupt Enable Register b00000000 0x00 R/W
0x05 Block Interrupt Status Register b00000001 0x01 RO

0x06-0x0B  |Reserved
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TABLE 4: REGISTER ADDRESSING OF THE FRAMER PROGRAMMER REGISTERS
POWER Up HEX
ADDRESS REGISTER NAME DEFAULT VALUE | DEFAULT VALUE REGISTER TYPE
0xoC Test Register b00000000 0x00 R/W, RO
0xOD-OxOF |Reserved
0x10 RxDS3 Configuration & Status Register b00000010 0x02 R/W, RO
RxE3 Configuration & Status Register 1 - G.832
RxE3 Configuration & Status Register 1 - G.751
0x11 RxDS3 Status Register b00000010 0x02 R/W, RO
RxE3 Configuration & Status Register 2 - G.832
RxE3 Configuration & Status Register 2 - G.751
0x12 RxDS3 Interrupt Enable Register b00000000 0x00 R/W, RO
RXES3 Interrupt Enable Registers -1 G.832
RXES3 Interrupt Enable Registers - 1 G.751
0x13 RxDS3 Interrupt Status Register b00000000 0x00 R/W, RO
RXES3 Interrupt Enable Register -2 G.832
RXES3 Interrupt Enable Register - 2 G.751
0x14 RxDS3 Sync Detect Enable Register b00000000 0x00 RUR, RO
RXES3 Interrupt Status Register 1 - G.832
RXES3 Interrupt Status Register 1 - G.751
0x15 RXES3 Interrupt Status Register 2 - G.832 b00000000 0x00 RUR, RO
RXES3 Interrupt Status Register 2 - G.751
0x16 RxDS3 FEAC Register b00000000 0x00 RO
0x17 RxDS3 FEAC Interrupt Enable/Status Register b00000000 0x00 RO
0x18 RxDS3 LAPD Control Register b00000000 0x00 R/W, RUR
RxE3 LAPD Control Register
0x19 RxDS3 LAPD Status Register b00000000 0x00 RO
RxE3 LAPD Status Register
Ox1A RxE3 NR Byte Register - G.832 b00000000 0x00 RO
RXE3 Service Bit Register G.751
0x1B RxE3 GC Byte Register - G.832 b00000000 0x00 RO
0x1C RxE3 TTB-0 Register - G.832 b00000000 0x00 RO
0x1D RxE3 TTB-1 Register - G.832 b00000000 0x00 RO
Ox1E RxE3 TTB-2 Register - G.832 b00000000 0x00 RO
Ox1F RxE3 TTB-3 Register - G.832 b00000000 0x00 RO
0x20 RxE3 TTB-4 Register - G.832 b00000000 0x00 RO
0x21 RxE3 TTB-5 Register - G.832 b00000000 0x00 RO
0x22 RxE3 TTB-6 Register - G.832 b00000000 0x00 RO
0x23 RxE3 TTB-7 Register - G.832 b00000000 0x00 RO
0x24 RxE3 TTB-8 Register - G.832 b00000000 0x00 RO
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TABLE 4: REGISTER ADDRESSING OF THE FRAMER PROGRAMMER REGISTERS

POWER UP HEX
ADDRESS REGISTER NAME DEFAULT VALUE | DEFAULT VALUE REGISTER TYPE
0x25 RxE3 TTB-9 Register - G.832 b00000000 0x00 RO
0x26 RxE3 TTB-10 Register - G.832 b00000000 0x00 RO
0x27 RxE3 TTB-11 Register - G.832 b00000000 0x00 RO
0x28 RxE3 TTB-12 Register - G.832 b00000000 0x00 RO
0x29 RxE3 TTB-13 Register - G.832 b00000000 0x00 RO
0x2A RxE3 TTB-14 Register - G.832 b00000000 0x00 RO
0x2B RxE3 TTB-15 Register - G.832 b00000000 0x00 RO
0x2C RxE3 SSM Register - G.832 b00000000 0x00 R/W, RO
0x2D - 0x2F |Reserved
0x30 TxDS3 Configuration Register b00000000 0x00 R/W
TXE3 Configuration Register - G.832
TXE3 Configuration Register - G.751
0x31 TxDS3 FEAC Configuration and Status Register b00000000 0x00 RO, R/W, RUR
0x32 TxDS3 FEAC Register b00000000 0x00 R/W
0x33 TxDS3 LAPD Configuration Register b00001000 0x08 R/W
TXE3 LAPD Configuration Register
0x34 TxDS3 LAPD Status/Interrupt Register b00000000 0x00 R/W, RO, RUR
TXE3 LAPD Status/Interrupt Register
0x35 TxDS3 M-Bit Mask Register b00000000 0x00 R/W
TXE3 GC Byte Register - G.832
TXE3 Service Bits Register - G.751
0x36 TxDS3 F-Bit Mask Register 1 b00010000 0x10 R/W
TXE3 MA Byte Register - G.832
0x37 TxDS3 F-Bit Mask Register 2 b00000000 0x00 R/W
TXE3 NR Byte Register - G.832
0x38 TxDS3 F-Bit Mask Register 3 b10000000 0x80 R/W
TXE3 TTB-0 Register - G.832
0x39 TxDS3 F-Bit Mask Register 4 b00000000 0x00 R/W
TXE3 TTB-1 Register - G.832
O0x3A TXE3 TTB-2 Register - G.832 b00000000 0x00 R/W
0x3B TXE3 TTB-3 Register - G.832 b00000000 0x00 R/W
0x3C TXE3 TTB-4 Register - G.832 b00000000 0x00 R/W
0x3D TXE3 TTB-5 Register - G.832 b00000000 0x00 R/W
Ox3E TXE3 TTB-6 Register - G.832 b00000000 0x00 R/W
Ox3F TXE3 TTB-7 Register - G.832 b00000000 0x00 R/W
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TABLE 4: REGISTER ADDRESSING OF THE FRAMER PROGRAMMER REGISTERS
ADDRESS REGISTER NAME DEEngTRVLiEUE DEFAELET/ALUE REGISTER TYPE
0x40 TXE3 TTB-8 Register - G.832 b00000000 0x00 R/W
0x41 TxE3 TTB-9 Register - G.832 b00000000 0x00 R/W
0x42 TxE3 TTB-10 Register - G.832 b00000000 0x00 RIW
0x43 TxE3 TTB-11 Register - G.832 b00000000 0x00 RIW
0x44 TXE3 TTB-12 Register - G.832 b00000000 0x00 R/W
0x45 TXE3 TTB-13 Register - G.832 b00000000 0x00 R/W
0x46 TXE3 TTB-14 Register - G.832 b00000000 0x00 R/W
0x47 TxE3 TTB-15 Register - G.832 b00000000 0x00 RIW
0x48 TXE3 FA1 Error Mask Register - G.832 b00000000 0x00 R/W
TXE3 FAS Error Mask Upper Register-0 - G.751
0x49 TXE3 FA2 Error Mask Register - G.832 b00000000 0x00 R/W
TXE3 FAS Error Mask Lower Register-1 - G.751
Ox4A TXE3 BIP-8 Mask Register - G.832 b00000000 0x00 R/W
TXE3 BIP-4 Mask Register - G.751
0x4B TxSSM Register - G.832 b00000000 0x00 R/W
0x4C-0x4F |Reserved
0x50 PMON LCV Event Count Register - MSB b00000000 0x00 RUR
0x51 PMON LCV Event Count Register - LSB b00000000 0x00 RUR
0x52 I\PAI\QSBDN Framing Bit Error Event Count Register - b00000000 0x00 RUR
0x53 Eg/lé)N Framing Bit Error Event Count Register - b00000000 0x00 RUR
0x54 PMON Parity Error Event Count Register - MSB b00000000 0x00 RUR
0x55 PMON Parity Error Event Count Register - LSB b00000000 0x00 RUR
0x56 PMON FEBE Event Count Register - MSB b00000000 0x00 RUR
0x57 PMON FEBE Event Count Register - LSB b00000000 0x00 RUR
0x58 PMON CP Bit Error Event Count Register - MSB b00000000 0x00 RUR
0x59 PMON CP Bit Error Event Count Register - LSB b00000000 0x00 RUR
Ox5A - 0x67 |Reserved
0x68 PRBS Bit Error Counter - MSB b00000000 0x00 RUR
0x69 PRBS Bit Error Counter - LSB b00000000 0x00 RUR
Ox6A-0x6B |Reserved
0x6C PMON Holding Register b00000000 0x00 RUR
0x6D One-Second Error Status Register b00000000 0x00 RO
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TABLE 4: REGISTER ADDRESSING OF THE FRAMER PROGRAMMER REGISTERS

ADDRESS REGISTER NAME DEEngTRVLiEUE DEFAL|J_I|_EXVALUE REGISTER TYPE
Ox6E LCV One-Second Accumulator Register - MSB b00000000 0x00 RO
Ox6F LCV One-Second Accumulator Register - LSB b00000000 0x00 RO
0x70 Frame Parity Error One-Second Accumulator b00000000 0x00 RO

Register - MSB (BIP-8 in G.832)
0x71 Frame Parity Error One-Second Accumulator b00000000 0x00 RO
Register - LSB (BIP-8 in G.832)
0x72 Frame CP Bit Error - One-Second Accumulator b00000000 0x00 RO
Register - MSB
0x73 Frame CP Bit Error - One-Second Accumulator 00000000 0x00 RO
Register - LSB
0x74 - Ox7F |Reserved
0x80 Line Interface Drive Register (XRT72L50) b00000000 0x00 R/W
0x81 Line Interface Scan Register b00000000 0x00 RO
0x82 HDLC Control Register b00000100 0x04 R/W
0x83 - 0x85 |Reserved
0x86 - 0xDD |Transmit LAPD Message Buffer (RAM) DBXXXXXXX R/W
OxDE - 0x135 |Receive LAPD Message Buffer (RAM) DXXXXXXX R/W
2.3.2 Framer Register Description
2321 Operating Mode Register
Operating Mode Register (Address = 0x00)
BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT2 BTl BITO
Local Loop-back DS3/E3 Internal RESET Interrupt Frame Format TimRefSel[1:0]
LOS Enable Enable Reset
R/W R/W R/W R/W R/W R/W R/W R/W
0 0 1 0 1 0 1

Bit 7 - Local Loop-back Mode
This Read/Write bit-field permits the user to command the Framer chip to operate in the Local Loopback Mode.

Setting this bit-field to "0", configures the Framer chip to operate in the Normal Mode. Setting this bit-field to
"1", configures the Framer chip to operate in the Local-Loopback Mode.

NoTE: For more information of the Local Loop-back Mode, refer to Section 7.0.
Bit 6 - DS3/E3 select
This Read/Write bit-field permits the user to command the Framer chip to operate in either the DS3 Mode or

the E3 Mode.

Setting this bit-field to "0", configures the Framer chip to operate in the E3 Mode. Setting this bit-field to "1",
configures the Framer chip to operate in the DS3 Mode.
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Bit 5 - Internal LOS Enable Select

This Read/Write bit-field permits the user to configure the Framer chip to either declare an LOS condition,
based upon the Internal Circuit's criteria or not.

Setting this bit-field to "0", configures the Framer chip to NOT declare an LOS condition, based upon its own
internal criteria.

Setting this bit-field to "1", configures the Framer chip to declare an LOS condition based upon its own internal
criteria.

The XRT72L50 Framer Chip declares an LOS condition anytime the ExtLOS pin (pin 78) is set "High"
independent of the setting of this bit-field.

NoTE: For more information on the device's internal criteria for Loss of Signal, refer to Section 4.3.2.5.1.

Bit 4 - RESET:

This Read/Write bit-field permits the user to command the Framer chip in the Software Reset state. If the
XRT72L50 Framer is commanded into this state, then each of the internal state machines which control
Framing Alignment, will be reset.

This type of Reset is different from the Hardware Reset (achieved by pulsing the Reset input pin
"Low"). The Software Reset will NOT reset the contents of the registers back to their default values.

The Software Reset Command routine should be written to toggle this bit-field from “0” to “1” and back to “0”, to
permit the chip to exit the Software Reset state.

Bit 3 - Interrupt Enable Reset

This Read/Write bit-field permits the user to configure the Framer chip to automatically disable all Interrupts
that are activated. The purpose of this feature is to diagnose a fault condition that continuously generates an
interrupt condition from recursively generating interrupts. This can hang up the Microprocessor by forcing it to
continuously operate in the Interrupt Service Routine.

By invoking this feature the system is protected from these recursive interrupts. Once a given interrupt is
generated and the Microprocessor executes its Interrupt Service Routine (e.g. by reading out the states of the
various Interrupt Status Registers, etc.), that particular interrupt will automatically be disabled and will not be
generated again until the Microprocessor goes back and enables this particular interrupt again.

Setting this bit-field to "0" configures the XRT72L50 Framer chip to NOT disable the Interrupt Enable Status, of
any interrupts, following their activation. This is the default setting.

Setting this bit to "1" configures the XRT72L50 Framer chip to automatically disable any interrupt that is
activated. This feature is typically used for diagnostic puposes only.

Bit 2 - Frame Format Select

This Read/Write bit-field, along with the DS3/E3 select bit-field (bit 6 in this register) permits the user to select
the Framing Format that the XRT72L50 will operate in. The following table relates the states of this bit-field and
that of bit 6 to the selected framing format for this chip.

BIT 6 - DS3/E3 BIT 2 - FRAME SELECTED FRAMING
SELECT FORMAT SELECT FORMAT
0 0 E3, ITU-T G.751
0 1 E3, ITU-T G.832
1 0 DS3, C-bit Parity
1 1 DS3, M13
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Bits 1 & 0 - TimRefSel[1:0] - Timing Reference Select

These two Read/Write bit-fields permits the user to select both a Framing Reference and Timing Reference for
the Transmit Section of the XRT72L50. The following table relates the states of these two bit-fields to the
selected Framing and Timing references.

TIMREFSEL[1:0] REEQQ&T\J%E TIMING REFERENCE
00 Asynchronous | RxLineCIk Input Signal
01 TxFrameRef | TxInClk Input Signal
10 Asynchronous | TxInCIk Input Signal
11 Asynchronous | TxInCIk Input Signal

NoTEe: For more information on Framing and Timing References, refer to Section 4.2.
2.3.2.2 I/O Control Register
NoTe: Data can be transmitted in;
a. Unipolar
b. Bipolar with AMI, or
C. Bipolar with AMI and B3ZS (for DS3)/HDB3 (for E3)

I/O Control Register (Address = 0x01)

BIT7 BIT 6 BIT5 BIT4 BIT3 BIT 2 BIT1 BITO
Disable LOC Disable AMI/ Unipolar/ TxLine RxLine Reframe
TXLOC RxLOC ZeroSup Bipolar Clk Clk

Invert Invert
R/W RO R/W R/W R/W R/W R/W R/W
1 0 1 0 0 0 0 0

Bit 7 - DisableTxLOC
This Read/Write bit-field permits the user to enable or disable the Transmit Loss of Clock feature.

Setting this bit-field to "0" enables the Transmit Loss of Clock feature. Conversely, setting this bit-field to "1"
disables the Transmit Loss of Clock feature.

NoTE: For more details into the Transmit Loss of Clock feature, refer to Section 2.4.

Bit 6 - LOC (Loss of Clock) Status

This Read-Only bit-field reflects the Loss of Clock status for the XRT72L50. The XRT72L50 will set this bit-
field to "0" under normal operation conditions. Conversely, if the XRT72L50 experiences a Loss of Clock event,
then it will set this bit-field to "1".

NoTE: For more details into the Loss of Clock status, refer to Section 2.4.

Bit 5 - DisableRxLOC

This Read/Write bit-field permits the user to enable or disable the Receive Loss of Clock feature.

Setting this bit-field to "0" enables the Receive Loss of Clock feature. Conversely, setting this bit-field to "1"
disables the Receive Loss of Clock feature.

NoTEe: For more details into the Receive Loss of Clock feature, refer to Section 2.4.

Bit 4 - AMI/ZeroSup

This Read/Write bit-field permits the user to configure the XRT72L50 to transmit and receive data via the AMI
(Alternate Mark Inversion) line code or via a Zero-Suppression (e.g, B3ZS/HDB3) line code.

48



XRT72L50 2Z° EXAR
SINGLE CHANNEL DS3/E3 FRAMER WITH HDLC CONTROLLER
REV. 1.2.1

Setting this bit-field to "0" configures the XRT72L50 to transmit and receive data via a Zero-Suppression line
code.

Setting this bit-field to "1" configures the XRT72L50 to transmit and receive data via the Alternate Mark
Inversion line code.

If the XRT72L50 is configured to transmit and receive data using a Zero-Suppression code while operating in
the DS3 Mode, then the chip will transmit and receive data using the B3ZS Line Code.

If the XRT72L50 is configured to transmit and receive data using a Zero-Suppression code while operating in
the E3 Mode, then the chip will transmit and receive data using the HDB3 Line Code.

This bit-field will be ignored if bit 3 (Unipolar/Bipolar) of this Register is set to "1" (Unipolar Mode).

Bit 3 - Unipolar/Bipolar

This Read/Write bit-field permits the user to configure the XRT72L50 to transmit and receive data from an LIU
IC, in either the Single-Rail or Dual-Rail format.

Setting this bit-field to "0" configures the XRT72L50 to operate in the Bipolar or Dual-Rail Format. In this mode,
the Transmit Section of the XRT72L50 will output data to the LIU via both the TxPOS and TxNEG output pins.
The Receive Section of the device will receive data from the LIU via both the RxPOS and RxNEG output pins.

Setting this bit-field to "1" configures the XRT72L50 to operate in the Unipolar or Single-Rail Format. In this
mode, the Transmit Section of the XRT72L50 will output data to the LIU in a binary data stream manner via the
TxPOS output pin. The Receive Section of the device will receive data from the LIU in a binary data stream
manner via the RxPOS input pin.

NoTte: For more information on the transmission and reception of data in the Single-Rail or Dual-Rail format, refer to
Section 4.2.5.

Bit 2 - TxLineClIk Invert

This Read/Write bit-field permits the user to configure the XRT72L50 to output data via the TXPOS and TXNEG
output pins on the rising or falling edge of TxLineCIk.

Setting this bit-field to "0" configures the XRT72L50 to output data, via the TxPOS and TXNEG output pins, on
the rising edge of TxLineClk.

Setting this bit-field to "1" configures the XRT72L50 to output data, via the TXPOS and TXNEG output pins, on
the falling edge of TxLineClIk.

Bit 1 - RxLineCIk Invert

This Read/Write bit-field permits the user to configure the XRT72L50 to latch data on the RxPOS and RXNEG
input pins on the rising or falling edge of RxLineClk.

Setting this bit-field to "0" configures the XRT72L50 to latch the data on the RxPOS and RXNEG input pins, into
the device, on the rising edge of RxLineClk.

Setting this bit-field to "1" configures the XRT72L50 to latch the data on the RxPOS and RXNEG input pins, into
the device, data, on the falling edge of RxLineCIk.

Bit O - Reframe

This Read/Write bit-field permits the user to configure the Receive Section of the XRT72L50 to start a new
frame search. A "0" to "1" transition in this bit-field will force the device to start a new frame search. The bit
should be reset to “0” after the transistion to prevent a continous forced reframing condition.
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2323 Part Number Register
Part Number Register (Address = 0x02)
BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BiIT1 BITO
Part Number Value
RO RO RO RO RO RO RO RO
0 0 0 0 0 1 1 1

The Part Number register can be used by System-level software to identify this particular device as the
XRT72L50 Single Channel DS3/E3 Framer IC. The value of the Part Number register is 0x07.

2.3.2.4 Version Number Register
The Version Number register permits the user’s software to identify the revision number of the part. The very
first revision of the part will contain the value 0x01.

Version Number Register (Address = 0x03)

BiT7 BIT 6 BIT5 BIT 4 BiT3 BIT 2 BiT1l BITO

Version Number Value

RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 1
2.3.25 Block Interrupt Enable Register
Block Interrupt Enable Register (Address = 0x04)
BiT7 BIT 6 BIT5 BIT4 BIT 3 BIT 2 BiT1l BITO
RxDS3/E3 Not Used TxDS3/E3 Or|1et-Secotnd
e e | v
R/W RO RO RO RO RO R/W R/W
0 0 0 0 0 0 0 0

Bit 7 - RxDS3/E3 Interrupt Enable

This Read/Write bit-field permits the user to enable or disable all Receive Section related interrupts at the
Block Level.

Setting this bit-field to "0" disables all Receive Section related Interrupts within the XRT72L50.

Setting this bit-field to "1" enables the Receive Section related Interrupts (within the XRT72L50) at the block
level.

NoTE: Setting this bit-field to "1" does not enable all Receive Section related Interrupts. Each of these interrupts can still
be disabled at the Source Level. However, setting this bit-field to "0" does disable all Receive Section related
Interrupts.

Bit 1 - TXDS3/E3 Interrupt Enable

This Read/Write bit-field permits the user to enable or disable all Transmit Section related interrupt at the Block
Level.

Setting this bit-field to "0" disables all Transmit Section related Interrupts within the XRT72L50.

Setting this bit-field to "1" enables the Transmit Section related Interrupts (within the XRT72L50) at the block
level.
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NoTE: Setting this bit-field to "1" does not enable all Transmit Section related Interrupts. Each of these interrupts can still
be disabled at the Source Level. However, setting this bit-field to "0" does disable all Transmit Section related
Interrupts.

Bit 0 - One-Second Interrupt Enable

This Read/Write bit-field permits the user to enable or disable the One-Second Interrupt. If this interrupt is
enabled, then the XRT72L50 generate interrupts to the uC/uP at one-second intervals.

Setting this bit-field to "0" disables the One-Second Interrupt. Conversely, setting this bit-field to "1" enables
the One-Second Interrupt.

2.3.2.6 Block Interrupt Status Register

Block Interrupt Status Register (Address = 0x05)

BIT7 BIT6 BIT5 BIT4 BIT3 BIT 2 BiT1l BITO
RxDS3/E3 Not Used TxDS3/E3 | One-Second
Interrupt Interrupt Interrupt
Status Status Status
RO RO RO RO RO RO RO RUR
0 0 0 0 0 0 0 1

Bit 7 - RxDS3/E3 Interrupt Status Indicator
This Read-Only bit-field indicates whether or not a Receive-Section related interrupt has been requested and
is awaiting service.

If this bit-field is set to "0", then there are no Receive-Section related interrupts awaiting service. Conversely, if
this bit-field is set to "1", then there is at least one Receive Section related interrupt, awaiting service.

If this bit-field is set to "1", then the uC/uP must read the Source-Level Interrupt Status register in order to clear
this bit-field.
Bit 1 - TXDS3/E3 Interrupt Status Indicator

This Read-Only bit-field indicates whether or not a Transmit-Section related interrupt has been requested and
is awaiting service.

If this bit-field is set to "0", then there are no Transmit-Section related interrupts awaiting service. Conversely, if
this bit-field is set to "1", then there is at least one Transmit Section related interrupt, awaiting service.

If this bit-field is set to "1", then the uC/uP must read the Source-Level Interrupt Status register in order to clear
this bit-field.
Bit 0 - One-Second Interrupt Status

This Reset-upon-Read bit field indicates whether or not a One-Second interrupt has been requested and is
awaiting service.

If this bit-field is set to "0", then the One-Second interrupt is not awaiting service. Conversely, if this bit-field is
set to "1", then the One-Second interrupt is awaiting service.

This bit-field will be cleared immediately after the uC/uP has read this register.
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2.3.2.7 Test Register
TEST Register (Address = 0x0C)

BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BIT1 BITO
TxOH Source | Rx Payload | Tx Payload Rx PRBS Rx PRBS Tx PRBS Reserved

Select Clock Enable | Clock Enable Lock Enable Enable

R/W R/W R/W RO R/W R/W RO RUR

0 0 0 0 0 0 0 0

Bit 7 - TXOH Source Select

This Read/Write bit-field permits the user to configure the Transmit Section of the channel to accept overhead
bits/bytes via the TxSer[n]or TxNib[3:0][n] input pins.

Setting this bit-field to “1” configures the Transmit Section of the channel to accept overhead bits/bytes via
either the TxSer[n] or TxNib[3:0][n]input pins.

Setting this bit-field to “0” configures the Transmit Section of the channel to either internally generate or accept
the overhead bits/bytes via the TxOH[n] input pin.

Bit 6 - Rx Payload Clock Enable

This Read/Write bit-field permits the user to configure the Receive Payload Data Output Interface block to
output the receive data in a gapped-clock manner. The Receive Payload Data Output Interface will only
generate a clock edge via the RxCIK[n] output pin whenever a payload bit is being output via the RxSer[n]
output pin. The Receive Payload Data Output Interface will not generate a clock edge via the RxCIk[n] output
pin whenever an overhead bit is being output via the RxSer[n]output pin.

If the user does not select this option then the Receive Payload Data Output Interface block will generate a
clock edge for all bits (payload and overhead); as they are output via the RxSer[n] output pin. However, the
Receive Payload Data Output Interface will also pulse the RxOHInd[n] output pin "High" each time an overhead
bit is being output via the RxSer[n] output pin.

Setting this bit-field to “1” enables this feature. Setting this bit-field to “0” disables this feature.

Bit 5 - Tx Payload Clock Enable

This Read/Write bit-field permits the user to configure the TxOHInd[n] output pin to function as either of the
following roles.

1. The Transmit Overhead Data Output Indicator
2. The Transmit Payload Data Clock Output signal.

If the TXOHInd[n] output pin is configured to function as the Transmit Overhead Data Output signal, then this
output pin will pulse "High" one bit-period prior to the instant that the Transmit Section of the channel (within the
XRT72L50) is processing an overhead bit.

If the TXOHInd[n] output pin is configured to function as the Transmit Payload Data Clock output signal, then
the Transmit Payload Data Output interface block will generate a clock edge via the TxOHInd[n] output pin.
The Local Terminal equipment is expected to output outbound payload data to the Transmit Payload Data Input
Interface block (via the TxSer[n] input pin) upon the falling edge of this clock signal.

NoTe: In this mode, the TxOHInd output pin will not generate a clock edge, whenever the Transmit Section of the
XRT72L50 is about to process an overhead bit.

Setting this bit-field to “0” configures the TxOHInd[n] output pin to function as the Transmit Overhead Data
Output signal. Setting this bit-field to “1” configures the TxOHInd[n] output pin to function as the Transmit
Payload Data Clock output signal.

Bit 4 - Rx PRBS Lock

This Read-Only bit-field indicates whether or not the PRBS Receiver has acquired PRBS Lock (or Pattern
Sync) with the data generated by the PRBS Generator.

52



XRT72L50 2Z° EXAR
SINGLE CHANNEL DS3/E3 FRAMER WITH HDLC CONTROLLER
REV. 1.2.1

If this bit-field is set to “1", then the PRBS Receiver has acquired PRBS lock with the data generated by the
PRBS Generator. If this bit-field is set to “0”, then the PRBS Receiver has NOT acquired PRBS Lock with the
data generated by the PRBS Generator.

This bit-field is only valid if both the RxPRBS Enable and Tx PRBS Enable bit-fields are both set to “1”.

Bit 3 - Rx PRBS Enable

This Read/Write bit-field permits the user to enable the PRBS Receiver within the channel.

Setting this bit-field to “1” enables the PRBS Receiver. Setting this bit-field to “0” disables the PRBS Receiver.
Bit 2 - Tx PRBS Enable

This Read/Write bit-field permits the user to enable the PRBS Generator within the channel.

Setting this bit-field to “1” enables the PRBS Generator. Setting this bit-field to “0” disables the PRBS
Generator.

Receive DS3 Framer Configuration Registers

NoTE: The default register values shown below are after the operating mode is set to DS3-CBit mode. These are different
from the power-up default values. For DS3-M13 mode, default values for all registers are the same as DS3-C
execpt for Register 0x13 is 0x00 and Register 0x51 is Ox6E or b11100110

2.3.2.8 Receive DS3 Configuration & Status Register
RxDS3 Configuration & Status Register (Address = 0x10)
BiT7 BIT 6 BIT5 BIT4 BIT 3 BIT 2 BTl BITO
RXAIS RxLOS RxIdle RxOOF Reserved Framing On FSync MSync
Parity Algo Algo
RO RO RO RO RO RIW RIW RIW
0 0 0 0 X 0 0 0

Bit 7 - RXAIS (Receive AIS Pattern) Indicator

This Read-Only bit-field indicates whether or not the Receive Section of the channel is currently receiving an
AIS pattern.

The channel will set this bit-field to "0" if it is not currently detecting an AIS pattern in the incoming data stream.
The channel will set this bit-field to "1" if it is currently receiving an AlS pattern in the incoming data stream.

NoTEe: For a more detailed discussion on the AlS pattern for DS3 applications, refer to Section 4.3.2.5.2
Bit 6 - RXLOS (Receive LOS Condition) Indicator

This Read-Only bit-field indicates whether or not the Receive Section of the channel is currently declaring an
LOS condition of the incoming DS3 or E3 data stream.

If this bit-field is set to "0", then the Receive Section is currently not declaring an LOS condition.

If this bit-field is set to "1", then the Receive Section is currently declaring an LOS condition.

NoTE: For more information on the LOS Declaration criteria, for DS3 or E3 applications, refer to Section 4.3.2.5.1.
Bit 5 - Rxldle (Receive Idle Pattern) Indicator

This Read-Only bit-field indicates whether or not the Receive Section of the channel is currently detecting the
Idle-pattern in the incoming DS3 data stream. This bit-field is relevant for DS3 applications only.

If this bit-field is set to "0" then the Receive Section is currently not detecting the Idle-pattern in the incoming
DS3 data stream.

If this bit-field is set to "1" then the Receive Section is currently detecting the Idle pattern in the incoming DS3
data stream.

NOTE: For more information on the Idle Pattern, refer to Section 4.3.2.5.3
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Bit 4 - RxOOF (Receive Out-of-Frame) Indicator

This Read-Only bit-field indicates whether or not the Receive Section of the channel is currently declaring an
OOF condition.

If this bit-field is set to "0", then the Receive Section is currently not declaring the OOF condition.
If this bit-field is set to "1", then the Receive Section is currently declaring the OOF condition.

NoTEe: For more information on the OOF Declaration criteria, for DS3 applications, refer to Section 4.3.2.2.
Bit 3 - Reserved

Bit 2 - Framing On Parity ON/OFF Select

This Read/Write bit field allows the user to require that the Receive DS3/E3 Framer block include Parity (P-bit)
verification as a condition for declaring itself In-Frame during Frame Acquisition. This requirement will be
imposed in addition to those criteria selected via Bits 0 and 1 of this register.

This feature also imposes an additional Frame Maintenance requirement on the Receive DS3/E3 Framer block,
in addition to the requirements specified in the user's selection of Bits 0 and 1 of this register. In particular, if
this additional requirement is implemented, the Receive DS3/E3 Framer block will perform a frame search if it
detects P-bit errors in at least 2 out of 5 DS3 Frames. Writing a "1" to this bit-field imposes these additional
requirements. Whereas, writing a '0' causes the Receive DS3/E3 Framer block to waive this requirement.

NoTE: For more information on Framing with Parity, refer to Section 4.3.2.2.
Bit 1 - F Sync Algo(rithim Select)

This Read/Write bit-field, in conjunction with Bits 0 and 2 of this register, allows the user to completely define
the Frame Maintenance Criteria of the Receive DS3/E3 Framer block. This particular bit-field allows the user
to define the Frame Maintenance Criteria as it applies to F-bits.

If the user writes a "1" to this bit-field, then the Receive DS3/E3 Framer block will declare an Out of Frame
(OOF) condition if 3 out of 16 F-Bits are in Error. If the user writes a "0" to this bit-field, then the Receive DS3/
E3 Framer block will declare an Out of Frame (OOF) condition if 6 out of 16 F-bits are in error.

NoTtEe: For more information on the use of this bit, and the Framing Maintenance operation of the Receive DS3/E3 Framer
block, refer to Section 4.3.2.2.

Bit 0 - M Sync Algo(rithm Select)

This Read/Write bit-field in conjunction with Bits 1 and 2 of this register, allows the user to completely define
the Frame Maintenance Criteria of the Receive DS3/E3 Framer block. This particular bit-field allows the user
to define the Frame Maintenance criteria, as it applies to M-bits.

If the user writes a "1" to this bit-field, then the Receive DS3/E3 Framer block will declare an Out of Frame
(OOF) condition if 3 out of 4 M-bits are in error. If the user writes a "0" to this bit-field, then the Receive DS3/E3
Framer block will ignore the occurrence of M-bit errors while operating in the Frame Maintenance mode.

NoTE: For more information on the use of this bit-field, and the Framing Maintenance operation of the Receive DS3/E3
Framer block, refer to Section 4.3.2.2.

2.3.2.9 Receive DS3 Status Register
RxDS3 Status Register (Address = 0x11)
BIT7 BIT6 BIT5 BIT 4 BIT3 BIT 2 BiIT1 BITO
Reserved RXFERF RxAIC RxFEBE[2:0]
RO RO RO RO RO RO RO RO
0 0 0 1 0 0 0 0

Bit 4 - RxFERF Indicator

This Read Only bit-field indicates whether or not the Receive Section of the channel is declaring a FERF (Far-
End-Receive Failure) condition.
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If this bit-field is set to "0", then the Receive Section (of the channel) is currently not declaring an FERF
condition.

If this bit-field is set to "1", then the Receive Section (of the chip) is currently declaring an FERF condition.

Note: For more information on how the Receive Section of the channel declares the FERF condition, refer to
Section 4.3.2.5.4.

Bit 3 - RXAIC

This Read Only bit-field reflects the value of the AIC bit-field, within the incoming DS3 Frames, as detected by
the Receive DS3/E3 Framer block (within the channel). This bit-field is set to "1" if the incoming frame is
determined to be in the C-bit Parity Format (AIC bit = 1) for at least 63 consecutive frames. This bit-field is set
to "0" if two (2) or more M-frames, out of the last 15 M-frames, contain a "0" in the AIC bit position.

Bits 2:0 - RXFEBE[2:0]
These Read-Only bit-fields reflect the FEBE value within the most recently received DS3 frame.

If these bit-fields are set to "111", then it indicates that the Remote Receiving Terminal is receiving DS3 frames
in an un-erred manner.

If these bit-fields are set to "011", then it indicates that the Remote Receiving Terminal has detected Framing or
Parity bit errors in the DS3 frames that it is receiving.

NoTEe: For more information on FEBE (Far-End-Block Error), refer to Section 4.3.2.5.5.
2.3.2.10 Receive DS3 Interrupt Enable Register

RxDS3 Interrupt Enable Register (Address = 0x12)

BiT 7 BIT 6 BIT5 BIT4 BIT3 BIT 2 BiTl BIT O
CP Bit Error LOS AIS Idle Interrupt FERF AIC OOF P-Bit Error
Interrupt Interrupt Interrupt Enable Interrupt Interrupt Interrupt Interrupt
Enable Enable Enable Enable Enable Enable Enable
R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0

Bit 7 - CP Bit Error Interrupt Enable

This Read/Write bit-field is used to enable or disable the Detection of CP-Bit Error Interrupt. Setting this bit-
field to “1’ enables this interrupt. Setting this bit-field to “0” disables this interrupt.

NOTES:

1. For more information on the CP-Bit Error Checking/Detection, refer to Section 4.3.2.6.2.
2. This bit-field is only valid if the Channel has been configured to operate in the DS3, C-Bit Parity Framing format.

Bit 6 - LOS Interrupt Enable

This Read/Write bit-field is used 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.

NoTE: For more information on the LOS Condition, refer to Section 4.3.2.5.1.
Bit 5 - AIS Interrupt Enable

This Read/Write bit-field is used to enable or disable the Change in AIS condition interrupt. Setting this bit-field
to "1" enables this interrupt. Setting this bit-field to "0" disables this interrupt.

NOTE: For more information on the AIS Condition, refer to Section 4.3.2.5.2.
Bit 4 - Idle Interrupt Enable

This Read/Write bit-field is used to enable or disable the Change in Idle condition interrupt. Setting this bit-field
to "1" enables this interrupt. Setting this bit-field to "0" disables this interrupt.

NoOTE: For more information on the Idle Condition, refer to Section 4.3.2.5.3.
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Bit 3 - FERF Interrupt Enable

This Read/Write bit-field is used to enable or disable the Change in FERF (Far End Receive Failure) Status
interrupt. Setting this bit-field to "1" enables this interrupt. Setting this bit-field to "0" disables this interrupt.

NoTEe: For more information on Far-End Receive Failures (or Yellow Alarms), refer to Section 4.3.2.5.4.
Bit 2 - AIC Interrupt Enable

This Read/Write bit field allows the user to enable or disable the Change in AIC value interrupt. Setting this bit-
field to "1" enables this interrupt. Setting this bit-field to "0" disables this interrupt.

NoTE: For more information on this interrupt condition, refer to Section 4.3.2.5.6.
Bit 1 - OOF Interrupt Enable

This Read/Write bit field is used to enable or disable the Change in Out-of-Frame (OOF) status interrupt.
Setting this bit-field to "1" enables this interrupt. Setting this bit-field to "0" disables this interrupt.

NoTE: For more information on the OOF Condition, refer to Section 4.3.2.2.
Bit O - P-Bit Error Interrupt Enable

This Read/Write bit-field is used to enable or disable the Detection of P-Bit Error interrupt. Setting this bit-field
to "1" enables this interrupt. Setting this bit-field to "0" disables this interrupt.

NoOTE: For more information on the P-Bit Error Checking/Detection, refer to Section 4.3.2.6.1.
2.3.2.11 Receive DS3 Interrupt Status Register

RxDS3 Interrupt Status Register (Address = 0x13)

BiIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BTl BITO
CP-Bit Error LOS AIS Idle Interrupt FERF AlC OOF P-Bit Error
Interrupt Interrupt Interrupt Status Interrupt Interrupt Interrupt Interrupt
Status Status Status Status Status Status Status
RUR RUR RUR RUR RUR RUR RUR RUR
0 1 0 0 0 0 0 0

Bit 7 - CP Bit Error Interrupt Status

This Reset-upon-Read bit-field indicates whether or not the Detection of CP Bit Error Interrupt has occurred
since the last read of this register. This bit-field will be “0” if the Detection of CP-Bit Error Interrupt has not
occurred since the last read of this register. Conversely, this bit-field will be set to “1” if this interrupt has
occurred since the last read of this register. The Detection of CP Bit Error Interrupt will occur if the Receive
DS3/E3 Framer block detects a CP bit-error in the incoming DS3 frame.

NoTE: This bit-field is only valid if the channel has been configured to operate in the DS3, C-bit Parity Framing format.

Bit 6 - LOS Interrupt Status

This Reset Upon Read bit will be set to "1", if the Receive DS3/E3 Framer block has detected a Change in the

LOS Status condition, since the last time this register was read. This bit-field will be asserted under either of
the following conditions:

For DS3 Applications

1. When the Receive DS3/E3 Framer block detects the occurrence of an LOS Condition (e.g., the occurrence
of 180 consecutive spaces in the incoming DS3 data stream), and

2. When the Receive DS3/E3 Framer block detects the end of an LOS Condition (e.g., when the Receive DS3
Framer detects 60 mark pulses in the last 180 bit periods).

NoTE: For more information in the LOS of Signal (LOS) Alarm, refer to Section 4.3.2.5.1.

Bit 5 - AIS Interrupt Status

This Reset Upon Read bit field will be set to "1", if the Receive DS3/E3 Framer block has detected a Change in

the AIS condition, since the last time this register was read. This bit-field will be asserted under either of the
following two conditions:
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1. When the Receive DS3/E3 Framer block first detects an AlS Condition in the incoming DS3 data stream,
and

2. When the Receive DS3/E3 Framer block has detected the end of an AIS Condition.

The local pP can determine the current state of the AIS condition by reading bit 7 of the Rx DS3 Configuration
and Status Register (Address = 0x10).

NoTEe: For more information on the AIS Condition, refer to Section 4.3.2.5.2.
Bit 4 - Idle Interrupt Status
This Reset Upon Read bit-field is set to "1" when the Receive DS3/E3 Framer block detects a Change in the

Idle Condition in the incoming DS3 data stream. Specifically, the Receive DS3/E3 Framer block will assert this
bit-field under either of the following two conditions:

1. When the Receive DS3/E3 Framer block detects the onset of the Idle Condition and

2. When the Receive DS3/E3 Framer block detects the end of the Idle Condition.

The local pP can determine the current state of the Idle condition by reading bit 5 of the Rx DS3 Configuration

and Status Register (Address = 0x10).

NoTE: For more information into the Idle Condition, refer to Section 4.3.2.5.3.

Bit 3 - FERF Interrupt Status

This Reset Upon Read bit will be set to '1' if the Receive DS3/E3 Framer block has detected a Change in the

Rx FERF Condition, since the last time this register was read.

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

1. When the Receive DS3/E3 Framer block first detects the occurrence of an Rx FERF Condition (all X-bits
are set to '0").

2. When the Receive DS3/E3 Framer block detects the end of the Rx FERF Condition (all X-bits are set to
1.

The local microprocessor can determine the current state of the FERF Condition by reading bit 4, within the Rx

DS3 Status Register (Address = 0x11).

NoTE: For more information on the Rx FERF (Yellow Alarm) condition, refer to Section 4.3.2.5.4.

Bit 2 - (Change in) AIC Interrupt Status

This Reset Upon Read bit-field is set to "1" if the AIC bit-field, within the incoming DS3 frames, has changed

state since the last read of this register.

NoTEe: For more information on this interrupt condition, refer to Section 4.3.2.5.6.

Bit 1 - OOF Interrupt Status

This Reset Upon Read bit-field is set to "1" if the Receive DS3/E3 Framer block has detected a Change in the

Out-of-Frame (OOF) Condition, since the last time this register was read. Therefore, this bit-field will be
asserted under either of the following two conditions:

1. When the Receive DS3/E3 Framer block has detected the appropriate conditions to declare an OOF Con-
dition.

2. When the Receive DS3/E3 Framer block has transitioned from the OOF Condition (Frame Acquisition
Mode) into the In-Frame Condition (Frame Maintenance mode).

NoTEe: For more information of the OOF Condition, refer to Section 4.3.2.2.

Bit O - P-Bit Error Interrupt Status

This Reset Upon Read bit-field indicates whether or not the Detection of P-bit error interrupt has occurred

since the last read of this register. This bit-field will be "0" if the Detection of P-bit error interrupt has NOT

occurred since the last read of this register. This bit-field will be set to "1", if this interrupt has occurred since

the last read of this register. The Detection of P-bit Error interrupt will occur if the Receive DS3/E3 Framer
Block detects a P-bit error in the incoming DS3 frame.

NOTE: For more information into the role of P-bits, refer to Section 4.3.2.6.1.
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2.3.2.12 Receive DS3 Sync Detect Enable Register
RxDS3 SYNC Detect Enable Register (Address = 0x14)
BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BIT1 BITO
Not Used Enable F[4] | Enable F[3] | Enable F[2] | Enable F[1] | Enable F[0]
RO RO RO R/W R/W R/W R/W R/W
0 0 0 1 1 1 1 1

Bits 4 - 0 Enable5 F(4)- F(0)

These Read/Write bit-fields allows the user to enable or disable the 5 parallel searches for valid M and F-bit,
while the Receive DS3 Framer is operating in the Frame Acquisition mode. For proper operation, the user is
highly encouraged to ensure that all of these bit-fields are set to "1".

2.3.2.13 Receive DS3 FEAC Register
RxDS3 FEAC Register (Address = 0x16)
BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BiIT1 BITO
Not Used RxFEACI5:0] Not Used
RO RO RO RO RO RO RO RO
0 1 1 1 1 1 1 0

This Read/Write register contains the latest 6-bit FEAC code that has been received and validated by the
Receive FEAC Processor. The contents of this register will be cleared if the previously validated code has
been removed by the FEAC Processor.

NOTES:
1. For more information on the operation of the Receive FEAC Processor, refer to Section 4.3.3.1.
2. This register is only valid if the Channel has been configured to operate in the DS3, C-bit Parity Framing format.

2.3.2.14 Receive DS3 FEAC Interrupt Enable/Status Register
RxDS3 FEAC Interrupt Enable/Status Register (Address = 0x17)
BiT7 BIT 6 BIT5 BIT4 BIT 3 BIT 2 BiT1l BITO
Not Used FEAC Valid RXFEAC RXFEAC RXFEAC RXFEAC
Remove Remove valid valid
Interrupt Interrupt Interrupt Interrupt
Enable Status Enable Status
RO RO RO RO R/W RUR R/W RUR
0 0 0 0 0 0 0 0

Bit 4 - FEAC Valid

This Read Only bit is set to "1" when an incoming FEAC Message Code has been validated by the Receive
DS3/E3 Framer block. This bit is cleared to "0" when the FEAC code is removed.

NoTE: For more information on the role of this bit-field and the Receive FEAC Processor, refer to Section 4.3.3.1.
Bit 3 - RXFEAC Remove Interrupt Enable

This Read/Write bit-field permits the user to enable/disable the RXFEAC Removal interrupt. Writing a "1" to
this bit enables this interrupt. Likewise, writing a "0" to this bit-field disables this interrupt.

NOTE: For more information on the role of this bit-field and the Receive FEAC Processor, refer to Section 4.3.3.1.
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Bit 2 - RXFEAC Remove Interrupt Status

A "1" in this Reset-upon-Read bit-field indicates that the most recently received and validated FEAC Message
has now been removed by the Receive FEAC Processor. The Receive FEAC Processor will remove a
validated FEAC message if 3 out of the last 10 received FEAC messages differ from the latest valid FEAC
Message.

NoTE: For more information on this bit-field and the Receive FEAC Processor, refer to Section 4.3.3.1.

Bit 1 - RXFEAC Valid Interrupt Enable

This Read/Write bit-field permits the user to enable or disable the Rx FEAC Valid interrupt. Writing a "1" to this
bit-field enables this interrupt. Whereas, writing a "0" disables this interrupt. The value of this bit-field is "0"
following power up or reset.

NOTE: For more information on this bit-field and the Receive FEAC Processor, refer to Section 4.3.3.1.

Bit 0 - RXFEAC Valid Interrupt Status

A "1" in this Reset-upon-Read bit-field indicates that a newly received FEAC Message has been validated by
the Receive FEAC Processor.

The Receive FEAC Processor will validate a new FEAC message, once that message has been received in 8
out of 10 most recently received FEAC Messages.

NOTE: For more information on this bit-field and the Receive FEAC Processor, refer to Section 4.3.3.1.

2.3.2.15 Receive DS3 LAPD Control Register
RxDS3 LAPD Control Register (Address = 0x18)

BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BIT1 BITO
Not Used RXLAPD RXLAPD RXLAPD
Enable Interrupt Interrupt

Enable Status

RO RO RO RO RO R/W R/W RUR
0 0 0 0 0 0 0 0

Bit 2 RxLAPD Enable

This Read/Write bit-field permits the user to enable or disable the LAPD Receiver. The LAPD Receiver MUST
be enabled before it can begin to receive and process any LAPD Message frames from the incoming DS3 data
stream.

Writing a "0" to this bit-field disables the LAPD Receiver (the default condition). Writing a "1" to this bit-field
enables the LAPD Receiver.

Bit 1 RXLAPD (Message Frame Reception Complete) Interrupt Enable

This Read/Write bit-field permits the user to enable or disable the LAPD Message Frame Reception Complete
interrupt. If this interrupt is enabled, then the channel generates this interrupt to the local pP, once the last bit
of a LAPD Message frame has been received and the PMDL message has been extracted and written into the
Receive LAPD Message buffer.

Writing a "0" to this bit-field disables this interrupt (the default condition). Writing a "1" to this bit-field enables
this interrupt.

Bit 0 RXLAPD (Message Reception Complete) Interrupt Status

This Reset-upon-Read bit-field indicates whether or not the LAPD Message Reception Complete interrupt has
occurred since the last read of this register. The LAPD Message Reception Complete interrupt will occur once
the LAPD Receiver has received the last bit of a complete LAPD Message frame, extracted the PMDL
message from this LAPD Message frame and has written this (PMDL) message frame into the Receive LAPD
Message buffer. The purpose of this interrupt is to notify the local uP that the Receive LAPD Message buffer
contains a new PMDL message, that needs to be read and/or processed.

59



2Z° EXAR XRT72L50
SINGLE CHANNEL DS3/E3 FRAMER WITH HDLC CONTROLLER
REV.1.2.1

A "0" in this bit-field indicates that the LAPD Message Reception Complete interrupt has NOT occurred since
the last read of this register. A "1" in this bit-field indicates that the LAPD Message Reception Complete
interrupt has occurred since the last read of this register.

NOTE: For more information on the LAPD Receiver, refer to Section 4.3.3.2.

2.3.2.16 Receive DS3 LAPD Status Register
RxDS3 LAPD Status Register (Address = 0x19)
BiT7 BIT 6 BIT5 BIT4 BIT 3 BIT 2 BiT1l BITO
Not Used RxAbort RxLAPDType[1:0} RxCR Type | RxFCS Error End of Flag Present
Message
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

Bit 6 - RxAbort (Receive Abort Sequence)

This Read-Only bit-field indicates whether or not the LAPD Receiver has detected the occurrence of an Abort
Sequence (e.g., a string of seven or more consecutive "1's") from the remote LAPD Transmitter. A "0" in this
bit-field indicates that no Abort-Sequence has been detected. A "1" in this bit-field indicates that the Abort-
Sequence has been detected.

NOTE: For more information on the LAPD Receiver, refer to Section 4.3.3.2.
Bits, 5 and 4 - RXLAPDType[1:0]

These two Read Only bit-fields combine to indicate the type of LAPD Message frame that has been received
by the LAPD Receiver. The relationship between these two bit-fields and the LAPD Message Type follows:

RXLAPDTYPE[1:0]
MESSAGE TYPE MESSAGE LENGTH
BIT5 BIT4
0 0 CL Path Identification 76 Bytes
0 1 Idle Signal Identification 76 Bytes
1 0 Test Signal Identification 76 Bytes
1 1 ITU-T Path Identification 82 Bytes

Bit 3 - RXCR (Command/Response) Type

This Read Only bit field indicates the value of the C/R (Command/Response) bit-field of the latest received
LAPD Message.

Bit 2 - Rx FCS (Frame Check Sequence) Error

This Read-Only bit-field indicates whether or not the LAPD Receiver has detected a Frame Check Sequence
(FCS) error in the most recently received LAPD Message Frame. A "0" in this bit-field indicates that the FCS
for the latest received LAPD Message Frame is correct. A "1" in this bit-field indicates that the FCS for the
latest received LAPD Message Frame is incorrect.

NoTE: For more information on the LAPD Receiver, refer to Section 4.3.3.2.

Bit 1 - End Of Message

This Read-Only bit-field indicates whether or not the LAPD Receiver has completed its reception of the latest
incoming LAPD Message frame. The local puP can poll the progress of the LAPD Receiver by periodically
reading this bit-field.

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

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

60



XRT72L50 2Z° EXAR
SINGLE CHANNEL DS3/E3 FRAMER WITH HDLC CONTROLLER
REV. 1.2.1

This bit-field is cleared (to "0") when the LAPD receiver starts receiving a new LAPD frame. (The EOM bit goes
“Low” once a valid header is received.).

A "0" in this bit-field indicates that the LAPD Receiver is still receiving the latest message from the remote
LAPD Transmitter. A "1" in this bit-field indicates that the LAPD Receiver has finished receiving the complete
LAPD Message Frame.

Bit O - Flag Present

This Read-Only bit-field indicates whether or not the LAPD Receiver has detected the occurrence of the Flag
Sequence byte (0x7E) within the inbound LAPD channel (e.g., the DL bits in DS3 applications). A "0" in this
bit-field indicates that the LAPD Receiver does not detect the occurrence of the Flag Sequence byte. A "1"in
this bit-field indicates that the LAPD Receiver does detect the occurrence of the Flag Sequence byte.
NoTEe: For more information on the LAPD Receiver, refer to Section 4.3.3.2.

2.3.3 Receive E3 Framer Configuration Registers (ITU-T G.832)

NoTE: The default register values shown below are after the operating mode is set to G.832 Bit mode. These are different
from the power-up default values.

2.33.1 Receive E3 Configuration & Status Register 1 (E3, ITU-T G.832)
RXE3 Configuration & Status Register 1 (Address = 0x10)

BiIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BTl BITO
RxPLDType[2:0] RXFERF RxTMark RxPLDExp[2:0]
Algo Algo
RO RO RO R/W R/W RIW RIW RIW
0 0 0 0 0 0 1 0

Bit 7 - 5 - RxPLDType[2:0] (Received Payload Type[2:0])
These three Read-Only bit-fields contain the Payload Type value within the MA byte of the most recently
received E3 frame.

NoOTES:

1. The Payload Type Mismatch interrupt will be generated if the contents of these bit-fields differ from that of the
Expected Payload Types in Bits 2 through 0 within this Register.

2. These bit-fields are ignored is the channel is configured to support the October 1998 version of the ITU-T G.832
framing format for E3.

Bit 4 - RxFERF Algo
This Read/Write bit-field allows the user to select one of the two RXFERF Declaration Algorithms:
Writing a "0" to this bit-field selects the following RXFERF Declaration algorithm:

* The Receive DS3/E3 Framer declares a Far End Receive Failure (FERF) if the FERF bit-field, within the MA
byte is set to "1" for 3 consecutive incoming E3 Frames. Likewise, the Receive DS3/E3 Framer block will
negate the Far End Receive Failure condition if the FERF bit-field, within the MA byte is set to "0" for 3
consecutive incoming E3 Frames.

Writing a "1" to this bit-field selects the following RXFERF Declaration algorithm:

* The Receive DS3/E3 Framer block declares a Far End Receive Failure (FERF) if the FERF bit-field, within
the MA byte is set to "1" for 5 consecutive E3 Frames. Likewise, the Receive E3/DS3 Framer block will
negate the Far End Receive Failure condition if the FERF bit-field, within the MA byte is set to "0" for 5
consecutive incoming E3 Frames.

Bit 3 - RxTMark Algorithm

This Read/Write bit-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
Receive DS3/E3 Framer block. Once the Receive DS3/E3 Framer block has validated the state of the Timing
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Marker bit-field, then it will write this logic state into Bit 1 (RxTMark) within the Rx E3 Configuration & Status
Register 2 (Address = 0x11)

Writing a "0" into this bit-field causes the Receive DS3/E3 Framer block to validate the Timing Marker value
after receiving 3 consecutive incoming E3 frames, with the Timing Marker bit-field of a given value. Writing a
"1" into this bit-field causes the Receive DS3/E3 Framer block to validate the Timing Marker value after
receiving 5 consecutive incoming E3 frames, with the Timing Marker bit-field of a given value.

NOTE: This bit-field is ignored if the channel is configured to support the October 1998 version of the ITU-T G.832 framing
format for E3.

Bits 2 - 0: RxPLDExp[2:0]

This Read/Write bit-field allows the user to specify the Payload Type that is expected in the MA bytes, of each
incoming E3 frame.

If the Receive DS3/E3 Framer detects a Payload Type that differs from the values within these bit-fields, then
the Framer will generate the Payload Type Mismatch interrupt.

2.33.2 Receive E3 Configuration & Status Register 2 (E3, ITU-T G.832)
RXE3 Configuration & Status Register 2 (Address = 0x11)

BiT7 BIT 6 BIT5 BIT4 BIT 3 BIT 2 BTl BITO
Rx LOF Algo RxLOF RxOOF RxLOS RxAIS RxPId Unstab| RxTMark RxFERF
R/W RO RO RO RO RO RO RO
0 1 1 1 0 0 1 0

Bit 7 - RXLOF Algo (Loss of Frame Declaration Algorithm)

This Read/Write bit-field allows the user to select the LOF (Loss of Frame) Declaration criteria, that will be
used by the Receive DS3/E3 Framer. Writing a "0" to this bit-field configures the Receive DS3/E3 Framer to
declare an LOF condition, after it has been in the OOF condition for 24 frame periods (3 ms). Writing a "1" to
this bit-field configures the Receive DS3/E3 Framer to declare an LOF condition, after it has been in the OOF
condition for 8 frame periods (1 ms).

Bit 6 - RXLOF (Loss of Frame Declaration)

This Read-Only bit-field indicates whether or not the Receive DS3/E3 Framer block is currently in the Loss of
Frame (LOF) condition. If this bit-field is set to "1", then the Receive DS3/E3 Framer block is currently in the
LOF condition. Conversely, if this bit-field is set to "0", then the Receive DS3/E3 Framer block is currently not
in the LOF condition.

Bit 5 - RXOOF (Out of Frame Declaration)

This Read-Only bit field indicates whether or not the Receive DS3/E3 Framer block is currently experiencing an
Out of Frame (OOF) condition. The Receive DS3/E3 Framer block will declare an OOF condition if it has
detected errors in the frame alignment bytes (FA1 and FA2) in four consecutive frames. If this bit-field is set to
"1", then the Receive DS3/E3 Framer block has declared, and is continuing to experience an OOF condition. If
this bit-field is set to "0", then the Receive DS3/E3 Framer block is currently not experiencing an OOF
condition.

Bit 4 - RXxLOS (Loss of Signal Declaration)

This Read-Only bit-field indicates whether or not the Receive DS3/E3 Framer block is currently experiencing a
Loss of Signal (LOS) condition. The Receive DS3/E3 Framer block will declare an LOS condition if it has
detected a string of 32 consecutive "0's", via the RxPOS and RXNEG input pins. If this bit-field is set to "1",
then the Receive DS3/E3 Framer block has declared, and is continuing to experience an LOS condition. If this
bit-field is set to "0", then the Receive DS3/E3 Framer block is currently not experiencing an LOS condition.

Bit 3 - RXAIS (Alarm Indication Status Declaration)

This Read-Only bit-field indicates whether or not the Receive DS3/E3 Framer block is currently experiencing
an AIS condition. The Receive DS3/E3 Framer block will declare an AIS condition if it has detected two
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consecutive E3 frames, that each contain less than seven (7) "0’s" . If this bit-field is set to "1", then the
Receive DS3/E3 Framer block has declared, and is continuing to experience an AlS condition. If this bit-field is
set to "0", then the Receive DS3/E3 Framer block is currently not experiencing an AIS condition.

Bit 2 - RxPLDType UnStab

This Read-Only bit-field indicates whether or not the Receive DS3/E3 Framer block has been receiving a
consistent Payload Type value (within the MA Byte-Field) in the last 5 consecutive incoming E3 frames.

If the Receive DS3/E3 Framer block has detected a change in the Payload Type value, within the last 5
incoming E3 frames, then it will set this bit-field to "1". If the Payload Type value has been consistent in the last
5 E3 frames, then the Receive DS3/E3 Framer block will set this bit-field to "0".

Bit 1 - Rx TMark

This Read-Only bit-field reflects the most recently validated Timing Marker value. The Receive DS3/E3 Framer
block 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 (RxTMarkAlgo) within the Rx E3 Configuration/Status Register 1 (Address = 0x10).

Bit 0 - RXFERF (Far End Receive Failure)

This Read-Only bit-field indicates whether or not the Receive DS3/E3 Framer block is experiencing an FERF
(Far-End-Receive-Failure) condition. The Receive DS3/E3 Framer block will declare a FERF condition, if it has
received a user-selectable number of consecutive E3 frames, with the FERF bit-field (within the MA byte) set to
"1". This user-selectable number is either 3 or 5 E3 frames. Conversely, the Receive E3 Framer will negate

the FERF declaration, if it has received this user-selectable number of consecutive E3 frames, with the FERF
bit-field set to "0".

If this bit-field is set to "1", then the Receive DS3/E3 Framer block has declared an FERF condition. If this bit-
field is set to "0", then the Receive DS3/E3 Framer block has not declared an FERF condition.

NoTEe: See Section 6.1.1.4, for a more detailed discussion on the meaning of the FERF bit-field, within the E3 frame.
2333 Receive E3 Interrupt Enable Register 1 (E3, ITU-T G.832)

RXE3 Interrupt Enable Register 1 (Address = 0x12)

BIT7 BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BiTl BITO
Not Used SSMMSG | SSM OO0S COFA OOF LOF LOS AlS
Interrupt Interrupt Interrupt Interrupt Interrupt Interrupt Interrupt
Enable Enable Enable Enable Enable Enable Enable
RO R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0

Bit 6 - SSM Message Interrupt Enable

This Read/Write bit-field permits the user to enable or disable the Change in Synchronous Status Message
(SSM) interrupt. Setting this bit-field to “1” enables this interrupt. Setting this bit-field to “0” disables this
interrupt.

NoTE: This bit-field is ignored if the Channel is configured to support the November 1995 revision of the ITU-T G.832
Framing format for E3. (See Section 2.3.3.27.)

Bit 5 - SSM OOS (Out of Sequence) Interrupt Enable
This Read/Write bit-field permits the user to enable or disable the Change in SSM Out of Sequence State
interrupt. Setting this bit-field to “1” enables this interrupt. Setting this bit-field to “0” disables this interrupt.

NoTE: This bit-field is ignored if the Channel is configured to support the November 1995 revision of the ITU-T G.832
Framing format for E3. (See Section 2.3.3.27)

Bit 4 - Change of Frame Alignment (COFA) Interrupt Enable

This Read/Write bit-field allows the user to enable or disable the Change of Frame Alignment interrupt. Setting
this bit-field to "1" enables this interrupt. Setting this bit-field to "0" disables this interrupt.
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Bit 3 - OOF (Out of Frame) Interrupt Enable

This Read/Write bit field allows the user to enable or disable the Change in Out-of-Frame (OOF) status
interrupt. Setting this bit-field to "1" enables this interrupt. Setting this bit-field to "0" disables this interrupt.

NoTE: For more information on the OOF Condition, refer to Section 6.3.2.1.
Bit 2 - LOF (Loss of Frame) Interrupt Enable

This Read/Write bit-field allows the user to enable or disable the Change in Loss-of-Frame (LOF) status
interrupt. Setting this bit-field to "1" enables this interrupt. Setting this bit-field to "0" disables this interrupt.

NoTE: For more information on the LOF Condition see Section 6.3.2.1.
Bit 1 - LOS (Loss of Signal) Interrupt Enable

This Read/Write bit-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.

NoTE: For more information on the LOS Condition see Section 6.3.2.6.
Bit O - AIS Interrupt Enable

This Read/Write bit-field allows the user to enable or disable the Change in AIS condition interrupt. Setting this
bit-field to "1" enables this interrupt. Setting this bit-field to "0" disables this interrupt.

NoTE: For more information on the AlS Condition see Section 6.3.2.6.2.
2.3.34 Receive E3 Interrupt Enable Register 2 (E3, ITU-T G.832)

RXE3 Interrupt Enable Register 2 (Address = 0x13)

BiIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BTl BITO
Not Used TTB Not Used FEBE FERF BIP-8 Framing RxPId
Change Interrupt Interrupt | Error Interrupt| Byte Error Mis
Interrupt Enable Enable Enable Interrupt Interrupt
Enable Enable Enable
RO R/W RO R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0

Bit 6 - TTB Change Interrupt Enable

This Read/Write bit-field allows the user to enable or disable the Change in Trail Trace Buffer Message
interrupt. Setting this bit-field to "1" enables this interrupt. Setting this bit-field to "0" disables this interrupt.

NoTE: For more information on Trail Trace Buffer messages see Section 6.3.2.9.
Bit 4 - FEBE (Far-End Block Error) Interrupt Enable

This Read/Write bit-field allows the user to enable or disable the Far-End-Block Error (FEBE) interrupt. Setting
this bit-field to "1" enables this interrupt. Setting this bit-field to "0" disables this interrupt.

NoTEe: For more information on the FEBE Interrupt condition see Section 6.3.6.2.8.
Bit 3 - FERF (Far-End Receive Failure) Interrupt Enable

This Read/Write bit-field allows the user to enable or disable the Change in FERF Condition interrupt. Setting
this bit-field to "1" enables this interrupt. Setting this bit-field to "0" disables this interrupt.

NoTE: For more information on the Change in FERF Condition interrupt see Section 6.3.6.2.7.

Bit 2 - BIP-8 Error Interrupt Enable

This Read/Write bit-field allows the user to enable or disable the BIP-8 interrupt. Setting this bit-field to "1"
enables this interrupt. Setting this bit-field to "0" disables this interrupt.

NoTEe: For more information on this interrupt see Section 6.3.6.2.9.

Bit 1 - Framing Byte Error Interrupt Enable

This Read/Write 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.
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NoTE: For more information on this interrupt, refer to Section 6.3.6.2.10.
Bit O - Receive Payload Type Mismatch Interrupt Enable

This Read/Write bit-field allows the user to enable or disable the Receive Payload Type Mismatch interrupt.
Setting this bit-field to "1" enables this interrupt. Setting this bit-field to "0" disables this interrupt.

NoTEe: For more information on this interrupt, refer to Section 6.3.6.2.11.

2.3.35 Receive E3 Interrupt Status Register 1 (E3, ITU-T G.832)
RXE3 Interrupt Status Register 1 (Address = 0x14)
BiT 7 BIT 6 BIT5 BIT4 BIT3 BIT 2 BiTl BIT O
Not Used SSMMSG | SSMOOS COFA OOF LOF LOS AIS
Interrupt Interrupt Interrupt Interrupt Interrupt Interrupt Interrupt

Status Status Status Status Status Status Status

RO RUR RUR RUR RUR RUR RUR RUR
0 0 0 0 0 0 0 0

Bit 6 - SSM Message Interrupt Status

This Reset-upon-Read bit-field indicates whether or not a Change of Synchronization Status Message (SSM)
Interrupt has occurred since the last read of this register. This interrupt will occur whenever a change in the
contents of the SSM (within the inbound E3 data stream) has been detected.

If this bit-field has been set to “1”, then the Change of SSM Interrupt has occurred since the last read of this
register. Conversely, if this bit-field has been set to “0”, then the Change of SSM Interrupt has not occurred
since the last read of this register.

NoTE: This bit-field is invalid if the channel has been configured to support the November 1995 revision of the ITU-T G.832
Framing format for E3.

Bit 5 - SSM Out of Sequence Interrupt Status

This Reset-upon-Read bit-field indicates whether or not the Change in SSM Out of Sequence State interrupt
has occurred since the last read of this register. This interrupt will occur in response to either of the following
conditions.

1. The Receive Section losses sequence synchronization with the SSM data.

2. The Receive Section re-acquires sequence synchronization with the SSM data.

NoTE: This bit-field is invalid if the Channel has been configured to support the November 1995 revision of the ITU-T G.832
Framing format for E3.

Bit 4 - COFA (Change of Frame Alignment) Interrupt Status

This Reset-upon-Read bit-field will be set to "1" if the Change of Frame Alignment interrupt has occurred since
the last read of this register.

The Receive DS3/E3 Framer block will generate the Change of Frame Alignment interrupt if it has detected a
change in frame alignment in the incoming E3 frames.

Bit 3 - OOF (Receive E3 Framer) Interrupt Status

This Reset Upon Read bit-field is set to "1" if the Receive DS3/E3 Framer block has detected a Change in the

Out-of-Frame (OOF) Condition, since the last time this register was read. Therefore, this bit-field will be

asserted under either of the following two conditions:

1. When the Receive DS3/E3 Framer block has detected the appropriate conditions to declare an OOF Con-
dition.

2. When the Receive DS3/E3 Framer block has transitioned from the OOF Condition (Frame Acquisition
Mode) into the In-Frame Condition (Frame Maintenance mode).

NOTE: For more information of the OOF Condition, refer to Section 6.3.2.1.
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Bit 2 - LOF (Loss of Frame) Interrupt Status
This Reset-upon-Read bit-field will be set to "1" if a Change in LOF Condition interrupt has occurred since the
last read of this register.

The Receive DS3/E3 Framer block will generate the Change in LOF Condition interrupt in response to either of
the following two occurrences.

1. Whenever the Receive DS3/E3 Framer block transitions from the OOF Condition state into the LOF Condi-
tion state, within the E3 Framing Acquisition/Maintenance algorithm (per Figure 182).

2. Whenever the Receive DS3/E3 Framer block transitions from the FA1, FA2 Octet Verification state to the
In-frame state, within the E3 Framing Acquisition/Maintenance algorithm (per Figure 182).

Bit 1 - LOS (Loss of Signal) Interrupt Status

This Reset Upon Read bit will be set to "1", if the Receive DS3/E3 Framer block has detected a

Change in the LOS Status condition, since the last time this register was read. This bit-field will be asserted

under either of the following two conditions:

1. When the Receive DS3/E3 Framer block detects the occurrence of an LOS Condition (e.g., the occurrence
of 32 consecutive spaces in the incoming E3 data stream), and

2. When the Receive DS3/E3 Framer block detects the end of an LOS Condition (e.g., when the Receive
DS3/E3 Framer block detects a string 32 bits that does not contain a string of four consecutive "0's").

The local uP can determine the current state of the LOS condition by reading bit 4 of the Rx E3 Configuration
and Status Register (Address = 0x11).

NoTE: For more information in the LOS of Signal (LOS) Alarm, refer to Section 6.3.2.6.
Bit O - AIS Interrupt Status
This Reset Upon Read bit field will be set to "1", if the Receive DS3/E3 Framer block has detected a Change in

the AIS condition, since the last time this register was read. This bit-field will be asserted under either of the
following two conditions:

1. When the Receive DS3/E3 Framer block first detects an AIS Condition in the incoming E3 data stream.

2. When the Receive DS3/E3 Framer block has detected the end of an AIS Condition in the incoming E3 data
stream.

The local uP can determine the current state of the AIS condition by reading bit 3 of the Rx E3 Configuration
and Status Register (Address = 0x11).

NOTE: For more information on the AIS Condition, refer to Section 6.3.2.6.2.
2.3.3.6 Receive E3 Interrupt Status Register 2 (E3, ITU-T G.832)

RXE3 Interrupt Status Register 2 (Address = 0x15)

BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BIT1 BITO
Not Used TTB Not Used FEBE FERF BIP-8 Framing RxPId
Change Interrupt Interrupt | Error Interrupt| Byte Error Mis
Interrupt Status Status Status Interrupt Interrupt
Status Status Status
RO RUR RO RUR RUR RUR RUR RUR
0 0 0 0 0 0 0 0

Bit 6 - TTB Change Interrupt Status (Receipt of New Trail Trace Buffer Message interrupt)

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 Receive DS3/E3 Framer block will generate the Receipt of New Trail Trace Buffer Message interrupt, if it
receives an E3 frame in which the value of the TR byte-field is of the form "1xxxxxxxb". A TR byte-field value of
this form is identified as the frame start marker.
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NoOTE: Please see Section 6.3.6.2.6 for a more detailed discussion of this interrupt.

Bit 4 - FEBE (Far-End Block Error) Interrupt Status

This Reset-upon-Read bit-field will be set to "1" if the FEBE (Far-End-Block Error) interrupt has occurred since
the last read of this register.

The Receive DS3/E3 Framer block will generate the FEBE interrupt anytime it detects a "1" in the FEBE bit-
field within an incoming E3 frame.

NoOTE: Please see Section 6.3.6.2.8 for a more detailed discussion of this interrupt.
Bit 3 - FERF Interrupt Status

This Reset Upon Read bit will be set to '1' if the Receive E3 Framer has detected a Change in the Rx FERF
Condition, since the last time this register was read.
This bit-field will be asserted under either of the following two conditions.

1. When the Receive DS3/E3 Framer block first detects the occurrence of an RXFERF Condition (e.g., when
the FERF bit, within the last 3 or 5 consecutive E3 frames are set to "1").

2. When the Receive DS3/E3 Framer block detects the end of the RXFERF Condition (e.g., when the FERF
bit, within the last 3 or 5 consecutive E3 frames are set to "0").

NoTE: For more information on the RxFERF (Yellow Alarm) condition, refer to Section 6.3.2.6.3.
Bit 2 - BIP-8 (EM Byte) Error Interrupt Status

This Reset-upon-Read bit-field will be set to "1" if the BIP-8 Error interrupt has occurred since the last read of
this register.

The Receive DS3/E3 Framer block will generate the BIP-8 Error interrupt if it has concluded that it has received
an errored E3 frame, from the Remote Terminal.

NoOTE: Please see Section 6.3.6.2.9 for a more detailed discussion of this interrupt.
Bit 1 - Framing Byte Error Interrupt Status

This Reset-upon-Read bit-field will be set to "1" if the Framing Byte Error interrupt has occurred since the last
read of this register.

The Receive DS3/E3 Framer block will generate the Framing Byte Error interrupt if it has detected an error in
the FA1 or FA2 bytes, on an incoming E3 frame.

NoOTE: Please see Section 6.3.6.2.10 for a more detailed discussion of this interrupt.
Bit 0 - Rx PId Mis Interrupt Status

This Reset-upon-Read bit-field will be set to "1" if the Payload Type Mismatch interrupt has occurred since the
last read of this register.

The Receive DS3/E3 Framer block will generate the Payload Type Mismatch interrupt when it detects that the
values, within the Payload Type bit-fields of the incoming E3 frame, has changed from that of the previous E3
frame.

NoOTE: Please see Section 6.3.6.2.11 for a more detailed discussion on this interrupt.
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2.3.3.7 Receive E3 LAPD Control Register (E3, ITU-T G.832)
RXE3 LAPD Control Register (Address = 0x18)
BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BIT1 BITO
Not Used DL from NR RxLAPD RXLAPD RxXLAPD
Enable Interrupt Interrupt
Enable Status
RO RO RO RO R/W R/W R/W RUR
0 0 0 0 0 0 0 0

Bit 3 - DL from NR

This Read/Write bit-field allows the user to specify whether the LAPD Receiver should retrieve the bytes,
comprising the incoming LAPD Message frame, from the NR byte-field, or from the GC byte-field, within each
incoming E3 frame.

Writing a "1" configures the LAPD Receiver to retrieve the incoming LAPD Message frame octets from the NR
byte-field, within each incoming E3 frame. Writing a "0" configures the LAPD Receiver to retrieve the incoming
LAPD Message frame octets from the GC byte.

Bit 2 - RXLAPD Enable

This Read/Write bit-field allows the user to enable or disable the LAPD Receiver, for reception of incoming
LAPD Message frames from the Remote LAPD Transmitter.

Writing a "1" to this bit-field enables the LAPD Receiver. Writing a "0" to this bit-field disables the LAPD
Receiver.

Bit 1 - RXLAPD (Received LAPD Message) Interrupt Enable

This Read/Write bit-field allows the user to enable or disable the Received LAPD Message frame interrupt.
Setting this bit-field to "1" enables this interrupt. Setting this bit-field to "0" disables this interrupt.

NoTE: For more information on this interrupt, refer to Section 6.3.3.

Bit 0 - RXLAPD (Received LAPD Message) Interrupt Status

This Reset-upon-Read bit-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 DS3/E3 Framer block will generate this Receipt of New LAPD Message frame interrupt when the
LAPD Receiver has received a complete LAPD Message frame from the Remote LAPD Transmitter.

NoOTE: Please see Section 6.3.6.2.12 for a more detailed discussion of this interrupt.

2.3.3.8 Receive E3 LAPD Status Register (E3, ITU-T G.832
RXE3 LAPD Status Register (Address = 0x19)
BiT7 BIT 6 BIT5 BIT4 BIT 3 BIT 2 BiT1l BITO
Not Used Rx ABORT RxLAPDType[1:0] RxCR RxFCS End of Flag
Type Error Message Present
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

Bit 6 - RxAbort (Receive Abort Sequence)

This Read-Only bit-field indicates whether or not the LAPD Receiver has detected the occurrence of an Abort
Sequence (e.g., a string of seven or more consecutive "1's") from the remote LAPD Transmitter. A "0" in this
bit-field indicates that no Abort-Sequence has been detected. A "1" in this bit-field indicates that the Abort-
Sequence has been detected.
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NOTE: For more information on the LAPD Receiver, refer to Section 4.3.3.2.
Bits, 5 and 4 - RXLAPDType[1:0]

These two Read Only bit-fields combine to indicate the type of LAPD Message frame that has been received
by the LAPD Receiver. The relationship between these two bit-fields and the LAPD Message Type follows:

RXLAPDTYPE[1:0] M ESSAGE TYPE MESSAGE LENGTH
0 0 CL Path Identification 76 Bytes
0 1 Idle Signal Identification 76 Bytes
1 0 Test Signal Identification 76 Bytes
1 1 ITU-T Path Identification 82 Bytes

Bit 3 - RXCR (Command/Response) Type

This Read Only bit field indicates the value of the C/R (Command/Response) bit-field of the latest received
LAPD Message.

Bit 2 - Rx FCS (Frame Check Sequence) Error

This Read-Only bit-field indicates whether or not the LAPD Receiver has detected a Frame Check Sequence
(FCS) error in the most recently received LAPD Message Frame. A "0" in this bit-field indicates that the FCS
for the latest received LAPD Message Frame is correct. A "1" in this bit-field indicates that the FCS for the
latest received LAPD Message Frame is incorrect.

NOTE: For more information on the LAPD Receiver, refer to Section 4.3.3.2.
Bit 1 - End Of Message
This Read-Only bit-field indicates whether or not the LAPD Receiver has completed its reception of the latest

incoming LAPD Message frame. The local uP can poll the progress of the LAPD Receiver by periodically
reading this bit-field.

The LAPD Receiver will assert this read-only bit-field, when it has received a complete LAPD Message frame.
This bit-field, along with the Receipt of New LAPD Message frame interrupt, serves to inform the local pP that
the Receive LAPD Message buffer contains a new PMDL message that needs to be read and processed.

This bit-field is cleared (to "0") when the LAPD receiver starts receiving a new LAPD frame. (The EOM bit goes
“Low” once a valid header is received.).

A "0" in this bit-field indicates that the LAPD Receiver is still receiving the latest message from the remote
LAPD Transmitter. A "1" in this bit-field indicates that the LAPD Receiver has finished receiving the complete
LAPD Message Frame.

Bit O - Flag Present

The LAPD Receiver will assert this read-only bit-field when it is currently detecting the Flag Sequence octet
(7Eh) in the incoming LAPD channel (e.g., either the GC or the NR byte-field, within each E3 frame). The
LAPD Receiver will negate this bit-field when it is no longer receiving the Flag Sequence octet in the incoming
LAPD channel.

2.3.3.9 Receive E3 NR Byte Register (E3, ITU-T G.832)
RXE3 NR Byte Register (Address = 0x1A)

BIT7 BIT6 BIT5 BIT 4 BIT 3 BIT 2 BIT1 BITO
RxNR[7:0]
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This Read-Only register contains the value of the NR byte, within the most recently received E3 frame.
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NoTE: Refer to Section 6.3.3 for a more detailed discussion on this register.
2.3.3.10 Receive E3 GC Byte Register (E3, ITU-T G.832)
RxE3 GC Byte Register (Address = 0x1B)
BIT7 BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BIT1 BITO
RxGCJ[7:0]
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This Read-Only register contains the value of the GC byte, residing in the most recently received E3 frame.
NoTE: Refer to Section 6.3.3 for a more detailed discussion on this register.
2.33.11 Receive E3 TTB-0 Register (E3, ITU-T G.832)

RXE3 TTB-0 Register (Address = 0x1C)

BIT7 BIT6 BIT5 BiT4 BiT3 BIT 2 BTl BITO
RxTTB-0
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This Read-Only register contains the frame start marker byte of the 16 byte Trail Trace Buffer Message that has
been received from the Remote Terminal, via the TR byte-field within the incoming E3 frames. The remaining
bytes, of this Trail Trace Buffer Message can be found in the RxTTB-1 through RXTTB-15 registers.

The data in this register is typically of the form [1, C6, C5, C4, C3, C2, C1, C0]. The "1" in the MSB 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: CO - C6 contain the CRC-7 value that was calculated over the previous 16 byte
Trail Trace Buffer Message.

NOTES:

1. The XRT72L50 Framer will not compute or verify this CRC-7 value. It is up to the user's hardware and/or software
to compute and verify this value.

2. For more information on the use of this register, refer to Section 6.3.2.9.
2.3.3.12 Receive E3 TTB-1 Register (E3, ITU-T G.832)

RxE3 TTB-1 Register (Address = 0x1D)

BIT7 BIT6 BIT5 BIT 4 BIT3 BIT 2 BiIT1 BITO
RxTTB-1
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This Read-Only register contains the second (2nd) byte within the 16 byte Trail Trace Buffer Message, that has
been received from the Remote Terminal. This register typical contains an ASCII character that is required for
the E.164 numbering format.

NoOTE: For more information on the use of this register, refer to Section 6.3.2.9.
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2.3.3.13 Receive E3 TTB-2 Register (E3, ITU-T G.832)

RXE3 TTB-2 Register (Address = Ox1E)

BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BIT1 BITO
RxTTB-2
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This Read-Only register contains the third (3rd) byte within the 16 byte Trail Trace Buffer Message, that has
been received from the Remote Terminal. This register typical contains an ASCII character that is required for
the E.164 numbering format.

NoTEe: For more information on the use of this register, refer to Section 6.3.2.9.
2.3.3.14 Receive E3 TTB-3 Register (E3, ITU-T G.832)

RXE3 TTB-3 Register (Address = Ox1F)

BIT7 BIT6 BIT5 BiT4 BiT3 BiT 2 BTl BITO
RxTTB-3
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This Read-Only register contains the fourth (4th) byte within the 16 byte Trail Trace Buffer Message, that has
been received from the Remote Terminal. This register typical contains an ASCII character that is required for
the E.164 numbering format.

NoOTE: For more information on the use of this register, refer to Section 6.3.2.9.

2.3.3.15 Receive E3 TTB-4 Register (E3, ITU-T G.832)
RXE3 TTB-4 Register (Address = 0x20)
BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BiT1 BITO
RxTTB-4
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This Read-Only register contains the fifth (5th) byte within the 16 byte Trail Trace Buffer Message, that has
been received from the Remote Terminal. This register typical contains an ASCII character that is required for
the E.164 numbering format.

NoTEe: For more information on the use of this register, refer to Section 6.3.2.9.
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2.3.3.16 Receive E3 TTB-5 Register (E3, ITU-T G.832)
RXE3 TTB-5 Register (Address = 0x21)
BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BiIT1 BITO
RxTTB-5
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This Read-Only register contains the sixth (6th) byte within the 16 byte Trail Trace Buffer Message, that has
been received from the Remote Terminal. This register typical contains an ASCII character that is required for
the E.164 numbering format.

NoTEe: For more information on the use of this register, refer to Section 6.3.2.9.
2.3.3.17 Receive E3 TTB-6 Register (E3, ITU-T G.832)

RXE3 TTB-6 Register (Address = 0x22)

BIT7 BIT6 BIT5 BiT4 BiT3 BIT 2 BTl BITO
RxTTB-6
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This Read-Only register contains the seventh (7th) byte within the 16 byte Trail Trace Buffer Message, that has
been received from the Remote Terminal. This register typical contains an ASCII character that is required for
the E.164 numbering format.

NoOTE: For more information on the use of this register, refer to Section 6.3.2.9.
2.3.3.18 Receive E3 TTB-7 Register (E3, ITU-T G.832)

RXE3 TTB-7 Register (Address = 0x23)

BIT7 BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BIT1 BITO
RxTTB-7
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This Read-Only register contains the eighth (8th) byte within the 16 byte Trail Trace Buffer Message, that has
been received from the Remote Terminal. This register typical contains an ASCII character that is required for
the E.164 numbering format.

NoTEe: For more information on the use of this register, refer to Section 6.3.2.9.
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2.3.3.19 Receive E3 TTB-8 Register (E3, ITU-T G.832)

RXE3 TTB-8 Register (Address = 0x24)

BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BIT1 BITO
RxTTB-8
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This Read-Only register contains the ninth (9th) byte within the 16 byte Trail Trace Buffer Message, that has
been received from the Remote Terminal. This register typical contains an ASCII character that is required for
the E.164 numbering format.

NoTEe: For more information on the use of this register, refer to Section 6.3.2.9.
2.3.3.20 Receive E3 TTB-9 Register (E3, ITU-T G.832)

RXE3 TTB-9 Register (Address = 0x25)

BIT7 BIT6 BIT5 BiT4 BiT3 BiT 2 BTl BITO
RxTTB-9
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This Read-Only register contains the tenth (10th) byte within the 16 byte Trail Trace Buffer Message, that has
been received from the Remote Terminal. This register typical contains an ASCII character that is required for
the E.164 numbering format.

NoOTE: For more information on the use of this register, refer to Section 6.3.2.9.

2.3.3.21 Receive E3 TTB-10 Register (E3, ITU-T G.832)
RXE3 TTB-10 Register (Address = 0x26)
BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BiT1 BITO
RxTTB-10
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This Read-Only register contains the eleventh (11th) byte within the 16 byte Trail Trace Buffer Message, that
has been received from the Remote Terminal. This register typical contains an ASCII character that is required
for the E.164 numbering format.

NoTEe: For more information on the use of this register, refer to Section 6.3.2.9.
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2.3.3.22 Receive E3 TTB-11 Register (E3, ITU-T G.832)
RXE3 TTB-11 Register (Address = 0x27)
BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BiIT1 BITO
RxTTB-11
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This Read-Only register contains the twelfth (12th) byte within the 16 byte Trail Trace Buffer Message, that has
been received from the Remote Terminal. This register typical contains an ASCII character that is required for
the E.164 numbering format.

NoTEe: For more information on the use of this register, refer to Section 6.3.2.9.
2.3.3.23 Receive E3 TTB-12 Register (E3, ITU-T G.832)

RXE3 TTB-12 Register (Address = 0x28)

BIT7 BIT6 BIT5 BiT4 BiT3 BIT 2 BTl BITO
RxTTB-12
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This Read-Only register contains the thirteenth (13th) byte within the 16 byte Trail Trace Buffer Message, that
has been received from the Remote Terminal. This register typical contains an ASCII character that is required
for the E.164 numbering format.

NoOTE: For more information on the use of this register, refer to Section 6.3.2.9.
2.3.3.24 Receive E3 TTB-13 Register (E3, ITU-T G.832)

RXE3 TTB-13 Register (Address = 0x29)

BIT7 BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BIT1 BITO
RxTTB-13
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This Read-Only register contains the fourteenth (14th) byte within the 16 byte Trail Trace Buffer Message, that
has been received from the Remote Terminal. This register typical contains an ASCII character that is required
for the E.164 numbering format.

NoTEe: For more information on the use of this register, refer to Section 6.3.2.9.
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2.3.3.25 Receive E3 TTB-14 Register (E3, ITU-T G.832)
RXE3 TTB-14 Register (Address = 0x2A)

BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BIT1 BITO
RxTTB-14
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This Read-Only register contains the fifteenth (15th) byte within the 16 byte Trail Trace Buffer Message, that
has been received from the Remote Terminal. This register typical contains an ASCII character that is required
for the E.164 numbering format.

NoTEe: For more information on the use of this register, refer to Section 6.3.2.9.
2.3.3.26 Receive E3 TTB-15 Register (E3, ITU-T G.832)

RxE3 TTB-15 Register (Address = 0x2B)

BIT7 BIT6 BIT5 BiT4 BiT3 BiT 2 BTl BITO
RxTTB-15
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

This Read-Only register contains the sixteenth (16th) byte within the 16 byte Trail Trace Buffer Message, that
has been received from the Remote Terminal. This register typical contains an ASCII character that is required
for the E.164 numbering format.

NoOTE: For more information on the use of this register, refer to Section 6.3.2.9.
2.3.3.27 Receive E3 Framer SSM Register (E3, ITU-T G.832)

RXE3 ssm Register (Address = 0x2C)

BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BiT1 BITO
RXSSM MFI[1:0] Reserved RxSSM[3:0]
Enable
R/W RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

Bit 7 - RxSSM Enable

This Read/Write bit-field permits the user to configure the Receive Section of a given channel to support
processing of the MA byte via either the old or the new ITU-T G.832 Framing format.

Setting this bit-field to “1” configures the Receive Section to support the new E3, ITU-T G.832 framing standard
(October 1998 Revision). Setting this bit-field to “0” configures the Receive Section to support the old E3, ITU-
T G.832 framing standard (November 1995).

Bits 6, 5 - MF[1:0] - SSM Multiframe Indicator Bits

These two bits reflect the states of the SSM Multi-frame phase indicators, within the most recently received E3
frame. Stated another ways, these two bit-fields reflect Bits 2 and 1 within the MA byte, in the most recently
received E3 frame.

NoTE: These two bit-fields are only valid if the Receive Section of the Channel has been configured to support the October
1998 Revision of the ITU-T G.832 Framing format for E3.
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Bits 3-0 - RxSSM[3:0] - Received Synchronization Status Message
These four Read-Only bits reflect the content of the SSM, which is currently being received via the inbound E3
data stream.

NoTE: These four bit-fields are only valid if the Receive Section of the Channel has been configured to support the October
1998 Revision of the ITU-T G.832 Framing format for E3.

2.34 Receive E3 Framer Configuration Registers (ITU-T G.751)
NoTE: Device powers-up in E3 G.751 mode by default.

234.1 Receive E3 Configuration & Status Register 1 (E3, ITU-T G.751)
RXE3 Configuration & Status Register 1 (Address = 0x10)
BiT7 BIT 6 BIT5 BIT4 BIT3 BIT 2 BiT1l BITO
Reserved RxFERF Reserved RxBIP4
Algo
RO RO RO R/W RO RO RO R/W
0 0 0 0 0 0 1 0

Bit 4 - RXFERF Algo(rithm) Select

This Read/Write bit-field permits the user to select the Received FERF Declaration Algorithm.

Setting this bit-field to "0", configures the Receive Section of the Channel to declare a FERF (Far-End-Receive
Failure), after three (3) consecutive E3 frames, with the A-Bit set to "1", have been received. Further, the
Receive Section of the Channel will clear FERF, after three (3) consecutive E3 frames, with the A-Bit set to "0",
have been received.

Setting this bit-field to "1", configures the Receive Section of the Channel to declare a FERF, after five (5)

consecutive E3 frames, with the A-Bit set to "1", have been received. Further, the Receive Section of the
Channel will clear FERF after five (5) consecutive E3 frames, with the A-Bit set to "0", have been received.

Bit 0 - RxBIP4 Enable

This Read/Write bit-field permits the user to configure the Receive Section of the Channel to verify (or not
verify) the BIP-4 value within each incoming E3 frame.

Setting this bit-field to "0", configures the Receive Section of the Channel to NOT verify the BIP-4 value within
each incoming E3 frame.

Setting this bit-field to "1", configures the Receive Section of the Channel to verify the BIP-4 value within each
incoming E3 frame.

2.3.4.2 Receive E3 Configuration & Status Register 2 (E3, ITU-T G.751)
RXE3 Configuration & Status Register 2 (Address = 0x11)
BIT7 BIT6 BIT5 BIT 4 BIT3 BIT 2 BiIT1 BITO
RxXLOF RXLOF RxOOF RxLOS RXxAIS Not Used RXFERF
Algo
R/W RO RO RO RO RO RO RO
0 1 1 1 0 0 1 0

Bit 7 - RxLOF (Receive Loss of Frame) Algo(rithm) Select

This Read/Write bit-field permits the user to select the Receive Loss of Frame Declaration Algorithm, for the

Receive Section of the Channel.
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Setting this bit-field to "0" configures the Receive Section to declare a Loss of Frame condition, if it resides in
the OOF (Out of Frame) Condition for 24 E3 Frame periods. Likewise, the Receive Section will clear the Loss
of Frame condition, if it resides in the In-Frame condition for 24 E3 Frame periods.

Setting this bit-field to "1" configures the Receive Section to declare a Loss of Frame condition, if it resides in
the OOF (Out of Frame) condition for 8 E3 Frame periods. Likewise, the Receive Section will clear the Loss of
Frame condition, if it resides in the In-Frame condition for 8 E3 Frame periods.

NOTE: For more information on the LOF and OOF condlition, refer to Section 5.3.2.2.
Bit 6 - RXLOF (Receive Loss of Frame) Status

This Read-Only bit-field indicates whether or not the Receive Section of the Framer IC is operating in the Loss
of Frame state.

If this bit-field is set to "0", then the Receive Section is NOT operating in the Loss of Frame state. Conversely,
if this bit-field is set to "1", then the Receive Section is operating in the Loss of Frame state.

NoTE: For more information on the "Loss of Frame" State, refer to Section 5.3.2.2.
Bit 5 - RXOOF (Receive Out of Frame) Status

This Read-Only bit-field indicates whether or not the Receive Section of the Channel is operating in the Out of
Frame state.

If this bit-field is set to "0", then the Receive Section is NOT operating in the Out of Frame state. Conversely, if
this bit-field is set to "1", then the Receive Section is operating in the Out of Frame state.

NoTE: For more information on the Out of Frame State, refer to Section 5.3.2.2.
Bit 4 - RXLOS (Receive Loss of Signal) Status

This Read-Only bit-field indicates whether or not the Receive Section of the Channel is currently declaring an
LOS (Loss of Signal) Condition.

If this bit-field is set to "0", then the Receive Section is NOT declaring a Loss of Signal condition. Conversely, if
this bit-field is set to "1", then the Receive Section is declaring the Loss of Signal condition.

NoTEe: For more information on the Loss of Signal Condition, refer to Section 5.3.2.7.
Bit 3 - RXAIS (Receive Alarm Indication Signal) Status

This Read-Only bit-field indicates whether or not the Receive Section of the Channel is currently declaring an
AIS (Alarm Indication Signal) Condition.

If this bit-field is set to "0", then the Receive Section is NOT declaring a AIS condition. Conversely, if this bit-
field is set to "1", then the Receive Section is declaring an AIS condition.

NoTE: For more information on the AIS Condition, refer to Section 5.3.2.8.
Bit 0 - RXFERF (Received Far-End-Receive-Failure) Status

This Read-Only bit-field indicates whether or not the Receive Section of the Channel is currently declaring a
FERF (Far-End Receive Failure) Condition.

If this bit-field is set to "0", then the Receive Section is NOT declaring a FERF condition. Conversely, if this bit-
field is set to "1", then the Receive Section is declaring an FERF condition.

NOTE: For more information on the FERF Condition, refer to Section 5.3.2.9.
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2343 Receive E3 Framer Interrupt Enable Register 1 (E3, ITU-T G.751)
RXE3 Interrupt Enable Register 1 (Address = 0x12)
BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BIT1 BITO
Not Used COFA OOF LOF LOS AIS
Interrupt Interrupt Interrupt Interrupt Interrupt
Enable Enable Enable Enable Enable
RO RO RO R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0

Bit 4 - COFA (Change of Frame Alignment) Interrupt Enable

This Read/Write bit-field allows the user to enable or disable the Change of Frame Alignment interrupt. Setting
this bit-field to "1" enables this interrupt. Setting this bit-field to "0" disables this interrupt.

Bit 3 - OOF (Change in OOF Condition) Interrupt Enable

This Read/Write bit field allows the user to enable or disable the Change in Out-of-Frame (OOF) status
interrupt. Setting this bit-field to "1" enables this interrupt. Setting this bit-field to "0" disables this interrupt.
NoTE: For more information on the OOF Condition, refer to Section 5.3.2.2.
Bit 2 - LOF (Change in LOF Condition) Interrupt Enable
This Read/Write bit-field allows the user to enable or disable the Change in Loss-of-Frame (LOF) status
interrupt. Setting this bit-field to "1" enables this interrupt. Setting this bit-field to "0" disables this interrupt.
NOTE: For more information on the LOF Condition, refer to Section 5.3.2.2.
Bit 1 - LOS (Change in LOS Condition) Interrupt Enable
This Read/Write bit-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.
NoTE: For more information on the LOS Condition, refer to Section 5.3.2.7.
Bit O - AIS (Change in AIS Condition) Interrupt Enable
This Read/Write bit-field allows the user to enable or disable the Change in AIS condition interrupt. Setting this
bit-field to "1" enables this interrupt. Setting this bit-field to "0" disables this interrupt.
NOTE: For more information on the AIS Condition, refer to Section 5.3.2.8

2.3.4.4 Receive E3 Interrupt Enable Register 2 (E3, ITU-T G.751)

RXE3 Interrupt Enable Register 2 (Address = 0x13)

BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BTl BITO
Not Used FERF BIP-4 Error |Framing Error| Not Used
Interrupt Interrupt Interrupt
Enable Enable Enable
RO RO RO RO R/W R/W R/W RO
0 0 0 0 0 0 0 0

Bit 3 - FERF (Far-End Receive Failure) Interrupt Enable

This Read/Write bit-field allows the user to enable or disable the Change in FERF Condition interrupt. Setting
this bit-field to "1" enables this interrupt. Setting this bit-field to "0" disables this interrupt.

NoTE: For more information on the Change in FERF Condition interrupt, refer to Section 5.3.2.9 and Section 5.3.6.2.6.
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Bit 2 - BIP-4 Error Interrupt Enable

This Read/Write bit-field allows the user to enable or disable the BIP-4 Error interrupt. Setting this bit-field to

"1" enables this interrupt. Setting this bit-field to "0" disables this interrupt.

NoTE: For more information on this interrupt, refer to Section 5.3.2.10. and Section 5.3.6.2.8.

Bit 1 - Framing Error Interrupt Enable
This Read/Write bit-field allows the user to enable or disable the Framing Error interrupt. Setting this bit-field to

"1" enables this interrupt. Setting this bit-field to "0" disables this interrupt.
NoOTE: For more information on this interrupt, refer to Section 5.3.6.2.8.

2345 Receive E3 Interrupt Status Register 1 (E3, ITU-T G.751)
RXE3 Interrupt Status Register 1 (Address = 0x14)

BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BIT1 BITO

Not Used COFA OOF LOF LOS AIS

Interrupt Interrupt Interrupt Interrupt Interrupt

Status Status Status Status Status

RO RO RO RUR RUR RUR RUR RUR

0 0 0 0 0 0 1 0

Bit 4 - COFA (Change of Framing Alignment) Interrupt Status

This Reset-upon-Read bit-field will be set to "1" if the Change of Frame Alignment interrupt has occurred since
the last read of this register.

The Receive E3 Framer will generate the Change of Frame Alignment interrupt if it has detected a change in
frame alignment in the incoming E3 frames.

Bit 3 - OOF (Change in OOF Condition) Interrupt Status

This Reset Upon Read bit-field is set to "1" if the Receive DS3/E3 Framer block has detected a Change in the

Out-of-Frame (OOF) Condition, since the last time this register was read. Therefore, this bit-field will be

asserted under either of the following two conditions:

1. When the Receive DS3/E3 Framer block has detected the appropriate conditions to declare an OOF Con-
dition.

2. When the Receive DS3/E3 Framer block has transitioned from the OOF Condition (Frame Acquisition
Mode) into the In-Frame Condition (Frame Maintenance mode).

NOTE: For more information of the OOF Condlition, refer to Section 5.3.2.2.

Bit 2 - LOF (Change in LOF Condition) Interrupt Status

This Reset-upon-Read bit-field will be set to "1" if a Change in LOF Condition interrupt has occurred since the

last read of this register.

The Receive DS3/E3 Framer block will generate the Change in LOF Condition interrupt is response to either of

the following two occurrences.

1. Whenever the Receive DS3/E3 Framer block transitions from the OOF Condition state into the LOF Condi-
tion state, within the E3 Framing Acquisition/Maintenance algorithm (per Figure 124).

2. Whenever the Receive DS3/E3 Framer block transitions from the FAS Pattern Verification state to the In-
frame state, within the E3 Framing Acquisition/Maintenance algorithm (per Figure 124).

Bit 1 - LOS (Change in LOS Condition) Interrupt Status

This Reset Upon Read bit will be set to "1", if the Receive DS3/E3 Framer block has detected a Change in the
LOS Status condition, since the last time this register was read. This bit-field will be asserted under either of
the following two conditions:

1. When the Receive DS3/E3 Framer block detects the occurrence of an LOS Condition (e.g., the occurrence
of 32 consecutive spaces in the incoming E3 data stream), and
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2. When the Receive DS3/E3 Framer block detects the end of an LOS Condition (e.g., when the Receive
DS3/E3 Framer block detects a string 32 bits that does not contain a string of four consecutive "0's").

The local uP can determine the current state of the LOS condition by reading bit 4 of the Rx E3 Configuration
and Status Register (Address = 0x11).

NoTE: For more information in the LOS of Signal (LOS) Alarm, refer to Section 5.3.2.7.

Bit 0 - AIS (Change in AIS Condition) Interrupt Status

This Reset Upon Read bit field will be set to "1", if the Receive DS3/E3 Framer block has detected a Change in
the AIS condition, since the last time this register was read. This bit-field will be asserted under either of the
following two conditions:

1. When the Receive DS3/E3 Framer block first detects an AIS Condition in the incoming E3 data stream.

2. When the Receive DS3/E3 Framer block has detected the end of an AIS Condition in the incoming E3 data
stream.

The local uP can determine the current state of the AIS condition by reading bit 3 of the Rx E3 Configuration
and Status Register (Address = 0x11).

NOTE: For more information on the AIS Condition, refer to Section 5.3.2.8.
2.3.4.6 Receive E3 Interrupt Status Register 2 (E3, ITU-T G.751)

RXE3 Interrupt Status Register 2 (Address = 0x15)

BIT7 BIT 6 BIT5 BIT4 BIT3 BIT 2 BIT1 BITO
Not Used FERF BIP-4 Framing Not Used
Interrupt Error Error
Status Interrupt Interrupt
Status Status
RO RO RO RO RUR RUR RUR RO
0 0 0 0 1 0 1 0

Bit 3 - FERF (Change in FERF Condition) Interrupt Status

This Reset Upon Read bit will be set to '1' if the Receive DS3/E3 Framer block has detected a Change in the
Rx FERF Condition, since the last time this register was read.

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

1. When the Receive DS3/E3 Framer block first detects the occurrence of an Rx FERF Condition (e.g., when
the FERF bit, within the last 3 or 5 consecutive E3 frames are set to "1").

2. When the Receive DS3/E3 Framer block detects the end of the Rx FERF Condition (e.g., when the FERF
bit, within the last 3 or 5 consecutive E3 frames are set to "0").

NoTEe: For more information on the Rx FERF (Yellow Alarm) condition, refer to Section 5.3.2.9.

Bit 2 - BIP-4 (Detection of BIP-4) Error Interrupt Status

This Reset-upon-Read bit-field will be set to "1" if the BIP-4 Error interrupt has occurred since the last read of
this register.

The Receive DS3/E3 Framer block will generate the BIP-4 Error interrupt if it has concluded that it has received
an errored E3 frame, from the Remote Terminal.

NoTE: Please see Section 5.3.6.2.7 for a more detailed discussion of this interrupt.

Bit 1 - Framing Error Interrupt Status

This Reset-upon-Read bit-field will be set to "1" if the Framing Byte Error interrupt has occurred since the last
read of this register.

The Receive DS3/E3 Framer blockwill generate the Framing Error interrupt if it has detected an error in the
FAS (or Framing Alignment), in an incoming E3 frame.
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NoOTE: Please see Section 5.3.6.2.8 for a more detailed discussion of this interrupt.

2347

RXE3 LAPD Control Register (Address = 0x18)

Receive E3 LAPD Control Register (E3, ITU-T G.751)

BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BIT1 BITO
Not Used RXLAPD RxLAPD RxLAPD
Enable Interrupt Interrupt
Enable Status
RO RO RO RO RO R/W R/W RUR
0 0 0 0 0 0 0 0

Bit 2 - RXLAPD Enable

This Read/Write bit-field allows the user to enable or disable the LAPD Receiver, for reception of incoming
LAPD Message frames from the Remote LAPD Transmitter.

Writing a "1" to this bit-field enables the LAPD Receiver.
Receiver.

Bit 1 - RXLAPD (Received LAPD Message) Interrupt Enable

This Read/Write bit-field allows the user to enable or disable the Received LAPD Message frame interrupt.
Setting this bit-field to "1" enables this interrupt. Setting this bit-field to "0" disables this interrupt.

NoOTE: For more information on this interrupt, refer to Section 5.3.6.2.9.
Bit 0 - RXLAPD (Received LAPD Message) Interrupt Status

This Reset-upon-Read bit-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 DS3/E3 Framer block will generate this Receipt of New LAPD Message frame interrupt when the
LAPD Receiver has received a complete LAPD Message frame from the Remote LAPD Transmitter.

NoOTE: Please see Section 5.3.6.2.9 for a more detailed discussion of this interrupt.

Writing a "0" to this bit-field disables the LAPD

2.3.4.8 Receive E3 LAPD Status Register (E3, ITU-T G.751)
RXE3 LAPD Status Register (Address = 0x19)
BIT7 BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BIT1 BITO
Not Used RxAbort RxLAPDType[1:0] RxCR Type | RxFCS Error End of Flag Present
Message
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

Bit 6 - RxAbort (Receive Abort Sequence)

This Read-Only bit-field indicates whether or not the LAPD Receiver has detected the occurrence of an Abort
Sequence (e.g., a string of seven or more consecutive "1's") from the remote LAPD Transmitter. A "0" in this
bit-field indicates that no Abort-Sequence has been detected. A "1" in this bit-field indicates that the Abort-
Sequence has been detected.

NOTE: For more information on the LAPD Receiver, refer to Section 4.3.3.2.
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Bits, 5 and 4 - RxXLAPDType[1:0]

These two Read Only bit-fields combine to indicate the type of LAPD Message frame that has been received
by the LAPD Receiver. The relationship between these two bit-fields and the LAPD Message Type follows:

RXLAPDTYPE[1:0]
MESSAGE TYPE MESSAGE LENGTH
BIT5 BIT 4
0 0 CL Path Identification 76 Bytes
0 1 Idle Signal Identification 76 Bytes
1 0 Test Signal Identification 76 Bytes
1 1 ITU-T Path Identification 82 Bytes

Bit 3 - RXxCR (Command/Response) Type

This Read Only bit field indicates the value of the C/R (Command/Response) bit-field of the latest received
LAPD Message.

Bit 2 - Rx FCS (Frame Check Sequence) Error

This Read-Only bit-field indicates whether or not the LAPD Receiver has detected a Frame Check Sequence
(FCS) error in the most recently received LAPD Message Frame. A "0" in this bit-field indicates that the FCS
for the latest received LAPD Message Frame is correct. A "1" in this bit-field indicates that the FCS for the
latest received LAPD Message Frame is incorrect.

NoTE: For more information on the LAPD Receiver, refer to Section 4.3.3.2.

Bit 1 - End Of Message

This Read-Only bit-field indicates whether or not the LAPD Receiver has completed its reception of the latest
incoming LAPD Message frame. The local pP can poll the progress of the LAPD Receiver by periodically
reading this bit-field.

The LAPD Receiver will assert this read-only bit-field, when it has received a complete LAPD Message frame.
This bit-field, along with the Receipt of New LAPD Message frame interrupt, serves to inform the local pP that
the Receive LAPD Message buffer contains a new PMDL message that needs to be read and processed.

This bit-field is cleared (to "0") when the LAPD receiver starts receiving a new LAPD frame. (The EOM bit goes
“Low” once a valid header is received.).

A "0" in this bit-field indicates that the LAPD Receiver is still receiving the latest message from the

remote LAPD Transmitter. A "1" in this bit-field indicates that the LAPD Receiver has finished
receiving the complete LAPD Message Frame.

Bit O - Flag Present

The LAPD Receiver will assert this read-only bit-field when it is currently detecting the Flag Sequence octet
(OX7E) in the incoming LAPD channel (“N” bits of the E3 frame). The LAPD Receiver will negate this bit-field
when it is no longer receiving the Flag Sequence octet in the incoming LAPD channel.
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2.34.9

RXE3 Service Bit Register (Address = 0x1A)

Receive E3 Service Bits Register (E3, ITU-T G.751)

BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BIT1 BITO
Not Used RxA RxN
RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0

Bit 1 - RxA (A-Bit)
This Read-Only bit-field reflects the state of the A-Bit-field, within the most recently received E3 frame.
Bit 0 - RxN (N-Bit)
This Read-Only bit-field reflects the state of the N-Bit-field, within the most recently received E3 frame.

2.3.5
2351

Transmit DS3 Configuration Registers
Transmit DS3 Configuration Register

Transmit DS3 Configuration Register (Address = 0x30)

BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BIT1 BITO
Tx Yellow Tx X Bits Tx Idle Tx AIS Tx LOS FERF on FERF on FERF on
Alarm LOS OOF AIS
R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 1 1 1

Bit 7 - Tx Yellow Alarm

This Read/Write bit-field permits the user to command the Transmit DS3/E3 Framer block to transmit a Yellow
Alarm (e.g., X bits are all "0") in the outbound DS3 data stream.

Writing a "0" to this bit-field disables this feature (the default condition). In this condition, the X-bits in the out-
bound DS3 frame, are internally generated (based upon receiver conditions).

Writing a "1" to this bit-field invokes this command. In this condition, the Transmit DS3/E3 Framer block will
override the internally-generated X-bits and force all of the X-bits of each outbound DS3 frame to "0".

NoOTES:

1. For more information in this feature, refer to Section 4.2.4.2.1.1.
2. This bit-setting is ignored if Bits 3, 4 or 5 (within this register) are set to "1".
Bit 6 - Tx X-Bit (Force X bits to "1")

This "Read/Write" bit-field permits the user to command the Transmit DS3/E3 Framer block to force all of the X-
bits, in the outbound DS3 Frames, to "1".

Writing a "0" to this bit-field disables this feature (the default condition).
Framer block will generate X-bits based upon the receive conditions.

Writing a "1" to this bit-field invokes this command.
overwrite the internally-generated X-bits and set them all to "1".

NoOTES:

1. For more information on this feature, refer to Section 4.2.4.2.1.2.
2. This bit-setting is ignored if Bits 3, 4, 5, or 7 (within this register) are set to "1".

In this case, the Transmit DS3/E3

In this case, the Transmit DS3/E3 Framer block will
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Bit 5 - Tx Idle (Pattern)

This Read/Write bit-field permits the user to command the Transmit DS3/E3 Framer block to transmit the Idle
Condition pattern. If the user invokes this command, then the Transmit DS3/E3 Framer block will force the
outbound DS3 Frames to have the following patterns.

* Valid M-bits, F-bits and P-bits

® The three CP-Bits (F-frame #3) are "0"

* The X-bits are set to "1"

* A repeating "1100..." pattern in written into the payload portion of the DS3 Frames.

Writing a "1" to this bit-field invokes this command. Writing a "0" allows the Transmit DS3/E3 Framer block to
function normally (e.g., the Transmit DS3/E3 Framer block will transmit its payload and internally generated
overhead bits).

NoTEe: For more information on this feature, refer to Section 4.2.4.2.1.3.
NoTE: This bit-setting is ignored if Bits 3 or 4 (within this register) are set to "1".
Bit 4 - Tx AIS (Pattern)

This Read/Write bit-field permits the user to command the Transmit DS3/E3 Framer block to transmit an AIS
pattern. If the user invokes this command, then the Transmit DS3/E3 Framer block will force the outbound DS3
frames to have the following patterns.

* Valid M-bits, F-bits, and P-bits
¢ All C-bits are setto '0'
¢ All X-bits are set to '1'

* Arepeating '1010..." pattern is written into the payload of the DS3 Frames.

Writing a "1' to this bit-field invokes this command. Writing a "0" allows the Transmit DS3/E3 Framer block to
function normally (e.g., the Transmit DS3/E3 Framer block will transmit its payload and internally generated
overhead bits).

NOTE: For more information on this feature, refer to Section 4.2.4.2.1.4.
Bit 3 - Tx LOS (Loss of Signal)

This Read/Write bit-field permits the user to command the Transmit DS3/E3 Framer block to simulate an LOS
Condition. If the user invokes this command, then the Transmit DS3/E3 Framer block will stop sending mark
pulses out on the line and will transmit an all-zero pattern.

Writing a '0' to this bit-field disables (or shuts off) this feature, thereby allowing internally generated DS3
Frames to be generated and transmitted over the line.

Writing a "1’ to this bit-field invokes this command, causing the Transmit DS3/E3 Framer block to generate an
all '0' pattern.

NOTE: For more information on this feature, refer to Section 4.2.4.2.1.5.
Bit 2 - FERF on LOS

This Read/Write bit-field allows the user to configure the Transmit DS3/E3 Framer block to generate a Yellow
Alarm if the Near-End Receive DS3/E3 Framer block (within the same channel) detects a LOS (Loss of Signal)
Condition.

Writing a "1" to this bit-field enables this feature. Writing a "0" to this bit-field disables this feature.
NOTE: For more information on this feature, refer to Section 4.2.4.2.1.6.
Bit 1 - FERF on OOF

This Read/Write bit-field allows the user to configure the Transmit DS3/E3 Framer block to generate a Yellow
Alarm if the Near-End Receive DS3/E3 Framer block (within the same channel) detects an OOF (Out-of-
Frame) Condition.

Writing a "1" to this bit-field enables this feature. Writing a "0" to this bit-field disables this feature.
NOTE: For more information on this feature, refer to Section 4.2.4.2.1.7.
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Bit O - FERF on AIS

This Read/Write bit-field allows the user to configure the Transmit DS3/E3 Framer block to generate a Yellow
Alarm if the Near-End Receive DS3/E3 Framer block (within the same channel) detects an AIS (Alarm
Indication Signal) Condition.

Writing a "1" to this bit-field enables this feature. Writing a "0" to this bit-field disables this feature.
NOTE: For more information on this feature, refer to Section 4.2.4.2.1.8.

2.35.2 Transmit DS3 FEAC Configuration & Status Register
Transmit DS3 FEAC Configuration & Status Register (Address = 0x31)
BiIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BTl BITO
Not Used Tx FEAC TXFEAC TXFEAC TXFEAC TXFEAC
Interrupt Interrupt Enable GO Busy
Enable Status
RO RO RO R/W RUR R/W R/W RO
0 0 0 0 0 0 0 0

Bit 4 - Tx FEAC Interrupt Enable

This Read-Write bit-field permits the user to enable or disable the Transmit FEAC Interrupt.
Setting this bit-field to “0” disables this interrupt.

Conversely, setting this bit-field to “1” enables this interrupt.

Bit 3 - TXFEAC Interrupt Status

This Reset-upon-Read bit-field indicates whether or not the FEAC Message Transmission Complete interrupt
has occurred since the last read of this register. This interrupt will occur once the Transmit FEAC Processor
has finished its 10th transmission of the 16 bit FEAC Message (6 bit FEAC Code word + 10 framing bits). The
purpose of this interrupt is to let the local pP know that the Transmit FEAC Processor has completed its
transmission of its latest FEAC Message and is now ready to transmit another FEAC Message.

If this bit-field is "0", then the FEAC Message Transmission Complete interrupt has NOT occurred since the last
read of this register.

If this bit-field is “1”, then the FEAC Message Transmission Complete interrupt has occurred since the last read
of this register.

NOTE: For more information on the Transmit FEAC Processor, refer to Section 4.2.3.1.
Bit 2 - TXFEAC Enable

This Read/Write bit-field allows the user to enable or disable the Transmit FEAC Processor. The Transmit
FEAC Processor will NOT function until it has been enabled.

Writing a "0" to this bit-field disables the Transmit FEAC Processor. Writing a "1" to this bit-field enables the
Transmit FEAC Processor.

Bit 1 - TXFEAC Go

This bit-field allows the user to invoke the Transmit FEAC Message command. Once this command has been
invoked, the Transmit FEAC Processor will do the following:

* Encapsulate the 6 bit FEAC code word, from the Tx DS3 FEAC Register (Address = 0x32) into a 16 bit FEAC
Message

* Serially transmit this 16-bit FEAC Message to the far-end receiver via the outbound DS3 data-stream,
recursively. After the 10 transmission, generate the TXFEAC complete interrupt and continue transmitting.
NoTEe: For more information on the Transmit FEAC Processor, refer to Section 4.2.3.1.
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Bit 0 - TXFEAC Busy

This Read-Only bit-field allows the local pP to poll and determine if the Transmit FEAC Processor has
completed its 10th transmission of the 16-bit FEAC Message. This bit-field will contain a "1", if the Transmit
FEAC Processor is still transmitting the FEAC Message. This bit-field will toggle to "0", once the Transmit
FEAC Processor has completed its 10th transmission of the FEAC Message.
NoTE: For more information on the Transmit FEAC Processor, refer to Section 4.2.3.1.

2.3.5.3 Transmit DS3 FEAC Register

TXDS3 FEAC RegisTer (Address = 0x32)

BiT7 BIT 6 BIT5 BIT4 BIT 3 BIT 2 BTl BITO
Not Used TXFEAC[5:0] Not Used
RO R/W R/W R/W R/W R/W R/W RO
0 1 1 1 1 1 1 0

This register contains a six (6) bit read/write field that allows the user to write in the six-bit FEAC code word,
that is desired to be transmitted to the Far End Receive FEAC Processor, via the outgoing DS3 data stream.
The Transmit FEAC Processor will encapsulate this six-bit code into a 16-bit FEAC message, and will proceed
to transmit this message to the Remote Receiver via the FEAC bit-field within each out-going DS3 frame.

NoTEe: For more information on the operation of the Transmit FEAC Processor, refer to Section 4.2.3.1.

2354 Transmit DS3 LAPD Configuration Register
TxDS3 LAPD Configuration Register (Address = 0x33)
BIT7 BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BIT1 BITO
Not Used Auto Not Used | TXLAPD Msg TXLAPD
Retransmit Length Enable
RO RO RO RO R/W R/W R/W R/W
0 0 0 0 1 0 0 0

Bit 3 - Auto Retransmit
This Read/Write bit-field allows the user to configure the LAPD Transmitter to either transmit the LAPD
Message frame only once or, repeatedly at one-second intervals.

Writing a "0" to this bit-field configures the LAPD Transmitter to transmit the LAPD Message frame once.
Afterwards, the LAPD Transmitter will halt transmission, until it is commanded to transmit another LAPD
Message frame.

Writing a "1" to this bit-field configures the LAPD Transmitter to transmit the LAPD Message frame repeatedly
at One-Second intervals. In this configuration, the LAPD Transmitter will repeat its transmission of the LAPD
Message frame until it has been disabled.

Bit 1 - TXLAPD Message Length Select

This Read/Write bit-field permits the user to select the length of the outbound LAPD Message frame.

Setting this bit-field to "0" configures the outbound LAPD Message frame to be 76 bytes in length. Setting this
bit-field to “1” configures the outbound LAPD Message frame to be 82 bytes in length.

NoTE: This should match with the message type of the LAPD message to be sent. (See Table 21 .)

Bit O - TXLAPD Enable

This Read/Write bit-field allows the user to enable or disable the LAPD Transmitter. The LAPD Transmitter

must be enabled before it can be commanded to transmit a LAPD Message frame (containing a PMDL
message) via the outbound DS3 frames, to the Far-End Terminal.
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Writing a “0" disables the LAPD Transmitter (default condition). Writing a "1" enables the LAPD Transmitter.
NoTE: For information on the LAPD Transmitter, refer to Section 4.2.3.2.

2355

Transmit DS3 LAPD Status and Interrupt Register

TxDS3 LAPD Status and Interrupt Register (Address = 0x34)

BIT7 BIT6 BIT5 BIT 4 BIT3 BIT 2 BiT1l BITO
Not Used TxDL Start TxDL Busy TXLAPD TXLAPD
Interrupt Interrupt
Enable Status
RO RO RO RO R/W RO R/W RUR
0 0 0 0 0 0 0 0

Bit 3 - TxDL Start

This Read/Write bit-field allows the user to invoke the Transmit LAPD Message command. Once the user
invokes this command, the LAPD Transmitter will do the following:

* Read in the PMDL Header and Message from the Transmit LAPD Message Buffer. (80 or 86 bytes)

* Compute the frame check sequence word (16 bit value)

* Insert the Frame Check Sequence value into the 2 octet slot after the payload section of the Message.
* Perform zero stuffing between Ox7E flag bytes. (81 or 87 bytes)

* Proceed to transmit the LAPD Message Frame to the far end terminal via the outgoing DS3 frames.
Writing a "1" to this bit-field start the transmission of the LAPD Message Frame, via the LAPD Transmitter.
NoTE: For more information on the LAPD Transmitter, refer to Section 4.2.3.2.

Bit 2 - TxDL Busy

This Read-Only bit-field allows the local pP to poll and determine if the LAPD Transmitter has completed its
transmission of the LAPD Message frame. This bit-field will contain a "1", if the LAPD Transmitter is still
transmitting the LAPD Message frame to the far-end terminal. This bit-field will toggle to "0", once the LAPD
Transmitter has completed its transmission of the LAPD Message frame.

NOTE: For more information on the LAPD Transmitter, refer to Section 4.2.3.2.
Bit 1 - TXLAPD Interrupt Enable

This Read/Write bit-field allows the user to enable or disable the LAPD Message Frame Transmission
Complete interrupt.

Writing a "0" to this bit-field disables this interrupt. Writing a "1" to this bit-field enables this interrupt.
Bit 0 - TXLAPD Interrupt Status

This Reset-upon-Read bit-field indicates whether or not the LAPD Message frame Transmission Complete
interrupt has occurred since the last read of this register. The purpose of this interrupt is to let the local pP
know that the LAPD Transmitter has completed its transmission of the LAPD Message frame (containing the
latest PMDL message) and is now ready to transmit another LAPD Message frame.

A "0" in this bit-field indicates that the LAPD Message frame Transmission Complete interrupt has not occurred
since the read of this register. A "1" in this bit-field indicates that this interrupt has occurred since the last read
of this register.

NoTE: For more information on the TxLAPD Interrupt, refer to Section 4.2.3.2.
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2.35.6 Transmit DS3 M-Bit Mask Register
TxDS3 M-Bit Mask Register (Address = 0x35)

BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BIT1 BITO

TxFEBEDat[2:0] FEBE Reg Tx Error MBit Mask[2] | MBit Mask[1] | MBit Mask[0]
Enable P-Bit
R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0

Bit 7 - 5: TxFEBEDat[2:0]

These three (3) read/write bit-fields, along with Bit 4 of this register, allows the user to configure and transmit
his/her choice for the three (3) FEBE (Far-End Block Error) bits in each outgoing DS3 Frame. The user will
write his/her value for the FEBE bits into these bit-fields. The Transmit DS3 Framer block will insert these
values into the FEBE bit-fields of each outgoing DS3 Frame, once the user has written a "1" to Bit 4 (FEBE
Register Enable).

NOTE: For more information on this feature, refer to Section 4.2.4.2.1.9.
Bit 4 - FEBE Register Enable

This Read/Write bit-field permits the user to configure the Transmit DS3 Framer to insert the contents of
TXFEBEDat[2:0] into the FEBE bit-fields each outbound DS3 Frame.

Writing a "0" to this bit-field disables this feature (e.g., the Transmit DS3 Framer block will transmit the internally
generated FEBE bits). Writing a "1" to this bit-field enables this features (e.g., the internally generated FEBE
bits are overwritten by the contents of the TXFEBEDat[2:0] bit-field).

NOTE: For more information on this feature, refer to Section 4.2.4.2.1.9.
Bit 3 - Transmit Erred P-Bit

This Read/Write bit-field permits the user to insert errors into the P-bits within the outbound DS3 frames (via
the Transmit DS3/E3 Framer block). If the user enables this feature, then the Transmit DS3/E3 Framer block
will proceed to invert each and every P-bit, from its computed value, prior to transmission to the Remote
Terminal.

Writing a "0" to this bit-field (the default condition) disables this feature (e.g., the correct P-bits are sent).
Writing a "1" to this bit-field enables this feature (e.g., the incorrect P-bits are sent).

NOTE: For more information on this feature, refer to Section 4.2.4.2.2.

Bit 2 - 0 M-Bit Mask[2:0]

These Read/Write bit-fields permit the user to insert errors in the M-bits for Test and Diagnostic purposes. The
Transmit DS3/E3 Framer block automatically performs an XOR operation on the actual contents of the M-bit
fields to these register bit-fields. Therefore, for every '1' that exists in these bit-fields, will result in a change of
state of the corresponding M-bit, prior to being transmitted to the Remote Terminal Equipment.

If the Transmit DS3/E3 Framer block is to be operated in the normal mode (e.g., when no errors are being
injected into the M-bit fields of the outbound DS3 Frame), then these bit-fields must be all “0’s”.
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2.35.7 Transmit DS3 F-Bit Mask Register 1
TxDS3 F-Bit Mask Register 1 (Address = 0x36)

BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BIT1 BITO
Not Used FBit Mask[27] | FBit Mask[26] | FBit Mask[25] | FBit Mask[24]
RO RO RO RO R/W R/W R/W R/W
0 0 0 0 0 0 0 0

Bits 3 - 0 F-Bit Mask[27:24]

These Read/Write bit-fields permit the user to insert errors into the first four F-bits of a DS3 M-frame, for test
and diagnostic purposes. The Transmit DS3/E3 Framer block automatically performs an XOR operation on the
actual contents of these F-bit fields to these register bit-fields. Therefore, for every "1" that exists in these bit-
fields, this will result in a change of state for the corresponding F-bit, prior to being transmitted to the Remote
Receive DS3/E3 Framer.

If the Transmit DS3/E3 Framer block is to be operated in the normal mode (e.g., when no errors are being
injected into these F-bit fields of the outbound DS3 frames), then all of these bit-fields must be "0’s".

2358 Transmit DS3 F-Bit Mask Register 2
TxDS3 F-Bit Mask Register 2 (Address = 0x37)

BIT7 BIT6 BIT5 BIT 4 BIT 3 BIT 2 BiT1l BiITO

FBit Mask[23] | FBit Mask[22] | FBit Mask[21] | FBit Mask[20] | FBit Mask[19] | FBit Mask[18] | FBit Mask[17] | FBit Mask[16]

R/W R/W R/W R/W R/W R/W R/W R/W

0 0 0 0 0 0 0 0

Bits 7 - 0 F-Bit Mask[23:16]

These Read/Write bit-fields permit the user to insert errors into the fifth through twelfth F-bits of a DS3 M-
frame, for test and diagnostic purposes. The Transmit DS3/E3 Framer block automatically performs an XOR
operation on the actual contents of these F-bit fields to these register bit-fields. Therefore, for every "1" that
exists in these bit-fields, this will result in a change of state for the corresponding F-bit, prior to being
transmitted to the Remote Terminal Equipment.

If the Transmit DS3/E3 Framer block is to be operated in the normal mode (e.g., when no errors are being
injected into these F-bit fields of the outbound DS3 frames), then all of these bit-fields must be "0’s".

2.35.9 Transmit F-Bit Mask Register 3
TxDS3 F-Bit Mask Register 3 (Address = 0x38)

BiT7 BIT6 BIT5 BIT 4 BIT3 BIT 2 BiT1l BITO

FBit Mask[15] | FBit Mask[14] | FBit Mask[13] | FBit Mask[12] | FBit Mask[11] | FBit Mask[10]| FBit Mask[9] | FBit Mask][8]

R/W R/W R/W R/W R/W R/W R/W R/W

0 0 0 0 0 0 0 0

Bits 7 - 0 F-Bit Mask[15:8]

These Read/Write bit-fields permit the user to insert errors into the thirteenth through twentieth F-bits of a DS3
M-frame, for test and diagnostic purposes. The Transmit DS3/E3 Framer block automatically performs an XOR
operation on the actual contents of these F-bit fields to these register bit-fields. Therefore, for every "1" that
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exists in these bit-fields, this will result in a change of state for the corresponding F-bit, prior to being
transmitted to the Remote Terminal Equipment.

If the Transmit DS3/E3 Framer block is to be operated in the normal mode (e.g., when no errors are being
injected into these F-bit fields of the outbound DS3 frames), then all of these bit-fields must be "0’s".

2.3.5.10 Transmit F-Bit Mask Register 4
TxDS3 F-Bit Mask Register 4 (Address = 0x39)

BiT7 BIT6 BIT5 BIT 4 BIT3 BiT 2 BiT1l BITO

FBit Mask[7] | FBit Mask[6] | FBit Mask[5] | FBit Mask[4] | FBit Mask[3] | FBit Mask[2] | FBit Mask[1] | FBit Mask|[0]

R/W R/W R/W R/W R/W R/W R/W R/W

0 0 0 0 0 0 0 0

Bits 7 - 0 F-Bit Mask][7:0]

These Read/Write bit-fields allow the user to insert errors into the last eight F-bits of a DS3 M-frame, for test
and diagnostic purposes. The Transmit DS3/E3 Framer block automatically performs an XOR operation on the
actual contents of these F-bit fields to these register bit-fields. Therefore, for every "1" that exists in these bit-
fields, this will result in a change of state for the corresponding F-bit, prior to being transmitted to the Remote
Terminal Equipment.

If the Transmit DS3/E3 Framer block is to be operated in the normal mode (e.g., when no errors are being
injected into these F-bit fields of the outbound DS3 frames), then all of these bit-fields must be "0’s".

2.3.6 Transmit E3 (ITU-T G.832) Configuration Registers
2.36.1 Transmit E3 Configuration Register (E3, ITU-T G.832)

TXE3 Configuration Register (Address = 0x30)

BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BiT1 BITO
Not Used TxDL Not Used TXAIS TXLOS TXMARX
in NR Enable Enable
RO RO RO R/W RO R/W R/W R/W
0 0 0 0 0 0 0 0
Bit 4 - DLIinNR

This Read/Write bit-field permits the user to specify whether the LAPD Transmitter should insert the outbound
LAPD Message frame octets into the NR byte-field, or in the GC-byte-field, within each outbound E3 frame.

Writing 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. Writing in "0" configures the LAPD Transmitter to insert the
octets of the outbound LAPD Message frame into the GC byte-field, within each outbound E3 frame.

Bit 2 - TXAIS Enable

This Read/Write bit-field allows the user to command the Transmit E3 Framer to transmit an AlS pattern, upon
demand.

Writing a "0" to this bit-field allows the Transmit DS3/E3 Framer block to transmit internally generated data
(e.g., the ITU-T G.832 compatible E3 frames with the E3 payload data) to the Remote Terminal. Writing a "1"
to this bit-field causes the Transmit DS3/E3 Framer block to transmit an all "1's" pattern to the Remote
Terminal.

NorTe: If the Transmit DS3/E3 Framer block is transmitting an AlS pattern to the Remote Terminal, then it is not transmitting

any E3 frames. Consequently, if this command is invoked, the Remote Terminal will experience an OOF (Out of
Frame) condition.
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Bit 1 - TXLOS Enable

This Read/Write bit-field allows the user to command the Transmit E3 Framer to transmit an LOS pattern, upon
demand.

Writing a "0" to this bit-field allows the Transmit E3 Framer to transmit internally generated data (e.g., the ITU-T
(G.832 compatible E3 frames with ATM cell data) to the Remote Terminal. Writing a "1" to this bit-field causes
the Transmit DS3/E3 Framer block to transmit an "All 0’s" pattern to the Remote Terminal.

NorTe: If the Transmit DS3/E3 Framer block is transmitting an LOS pattern to the RemoteTerminal, then it is not transmitting
any E3 frames. Consequently, the Remote Terminal will experience an LOS (Loss of Signal) and OOF (Out of
Frame) condition.

Bit 0 - MARX (FERF and FEBE bit-field Loop-back)

This Read/Write bit-field allows the user to specify whether the value of the FERF and FEBE bit-fields, in the
outbound E3 frames, should be based upon Receive DS3/E3 Framer conditions or upon the content of the Tx
MA Byte register (Address = 0x36).

FERF and FEBE values are based upon Receive E3 Framer Conditions

If the user selects Receive DS3/E3 Framer conditions, then the Transmit DS3/E3 Framer block will set and
clear the FERF and FEBE bit-fields in response to the following conditions.

a. FERF Bit-field

If the Receive DS3/E3 Framer block (in the same channel) is currently experiencing an LOS, AIS, or LOF
condition, then the Transmit DS3/E3 Framer block will set the FERF bit-field (in the outbound E3 frame) to "1".
Conversely, if the Receive DS3/E3 Framer block is not experiencing any of these conditions, then the Transmit
E3 Framer will set the FERF bit-field (in the outbound E3 frame) to "0".

b. FEBE bit-field

If the Receive DS3/E3 Framer block detects a BIP-8 error in the incoming E3 frame, then the Transmit DS3/E3
Framer block will set the FEBE bit-field (in the outbound E3 frame) to "1". Conversely, if the Receive DS3/E3
Framer block does not detect a BIP-8 error in the incoming E3 frame, then the Transmit DS3/E3 Framer block
will set the FEBE bit-field (in the E3 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 whatever value has been written into bit 7
(FERF), within the Tx MA Byte register (Address = 2Ah), will be the value of the FERF bit-field, 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.

Writing a "1" into Bit 0 (MAX) within the Tx E3 Configuration register configures the Transmit DS3/E3 Framer
block to set the FERF and FEBE bit-fields (in the outbound E3 frames) to values based upon Receive E3
Framer conditions. Writing a "0" into this bit-field configures the Transmit DS3/E3 Framer block to set the FEBE
and FEBE bit-fields (in the outbound E3 frames) to the values written into bit-fields 6 and 7 within the Tx MA
Byte register.

2.3.6.2 Transmit E3 LAPD Configuration Register (E3, ITU-T G.832)
TXE3 LAPD Configuration Register (Address = 0x33)
BIT7 BIT6 BIT5 BIT 4 BIT3 BIT 2 BIT1 BITO
Not Used Auto Not Used TXLAPD TXLAPD
Retransmit Msg Length Enable
RO RO RO RO R/W RO R/W R/W
0 0 0 0 1 0 0 0

Bit 3 - Auto Retransmit

This Read/Write bit-field permits the user to configure the LAPD Transmitter to either transmit the LAPD

Message frame only once, or repeatedly at one-second intervals.
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Writing a "0" to this bit-field configures the LAPD Transmitter to transmit the LAPD Message frame once.
Afterwards, the LAPD Transmitter will halt transmission, until it has commanded to transmit another LAPD
Message frame.

Writing a "1" to this bit-field configures the LAPD Transmitter to transmit the LAPD Message frame repeatedly
at One-Second intervals. In this configuration, the LAPD Transmitter will repeat its transmission of the LAPD
Message frame until it has been disabled.

Bit 1 - TXLAPD Message Length Select

This Read/Write bit-field permits the user to select the length of the outbound LAPD Message frame.

Setting this bit-field to "0" configures the outbound LAPD Message frame to be 76 bytes in length. Setting this
bit-field to "1" configures the outbound LAPD Message frame to be 82 bytes in length.

NoTE: This should match with the message type of the LAPD message to be sent. (See Table 21 .)
Bit O - TXLAPD Enable
This Read/Write bit-field permits the user to enable or disable the LAPD Transmitter. The LAPD Transmitter

must be enabled before it can be commanded to transmit a LAPD Message frame (containing a PMDL
message) via the outbound E3 frames, to the Remote Terminal.

Writing a "0" disables the LAPD Transmitter (default condition). Writing a "1" enables the LAPD Transmitter.
NOTE: For in