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FEATURES

Receives an OC-1/0C-3 optical signal and processes section, line and path
SONET overhead.

Performs arbitrary tributary cross-connection to produce a byte serial STS-1, STS-3
(STM-1, AU3), STS-3c (STM-1, AU4) signal.

Transmits an OC-1/0C-3 [STS-1/STS-3 (STM-1)] stream with an option to
overwrite all section, line and path overhead.

Provides for loop back of both line-side and drop-side signals.

Recovers line-side receive signal clock.

Drop-side receive clock may be pleisiochronous to the line-side receive clock.
Provides on board line-side transmit clock synthesis.

Drop-side transmit clock may be pleisiochronous to the line-side transmit clock.
Optionally translates received pointer justification events at the SPE level to
tsr\il\klai;gﬁirggpointer justifications, thus locking the SONET SPE to accomplish tributary

Optionally cross-connects tributaries mapped in the receive stream to any arbitrary
time slots in the drop-side stream.

Allows broadcasting of tributaries over multiple tributaries.

Provides line side OC-1/0OC-3 transmit and receive signals on SC type optical
single mode connectors.

Provides an interface to a proprietary external mapping-demapping function via a
100-pin connector.

Provides a 100-pin connector for ring expansion and ring control for connection to
another PM5543 SARD board.

Provides a 132-pin connector for microprocessor interface to a PM1501 EVMB
motherboard.
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OVERVIEW

The SONET/SDH 155 Mbit/s Add-Drop Multiplexor Single Mode Optical Reference
Design allows for the evaluation, and demonstration of the PMC SONET/SDH add-
drop multiplexor chipset. This reference design illustrates how to implement the front
end optics and clock/ data recovery using the CY97B951 and the HP SDX1155
single mode transceiver. This design has been especially designed to mate with
itself, the PMC PM1501 EVMB evaluation motherboard and an asynchronous system
mapper/demapper daughter board (as yet unspecified) to form a complete add drop
node for use in an ADM ring network. This document describes the function of this
reference design and also provides complete layout information so that it can be
easily duplicated or used as a part of another proprietary design.

This board utilizes four of the five PMC's Stel/ar (SONET Telecom Architecture)
chipset together with the commercially available HP optical transceiver and the
Cypress CY7B951 to make up a complete ADM ring node element. The SONET/SDH
transport overhead, pointer processing (at the SONET/SDH SPE and VT/TU level)
and tributary cross connection are completely handled by the Stel/ar chipset; the
section and line is handled by the SONET/SDH Transport Overhead Transceiver
(STXC), the path overhead and SPE pointer interpretation is handled by the
SONET/SDH Path Overhead Terminating Transceiver (SPTX), the SPE pointer
justifications are translated to VT/TU level justifications by the SONET/SDH Tributary
Unit Payload Processor (TUPP or TUPP-Plus) and the tributary cross connection is
handled by the SONET/SDH Tributary Unit Cross-Connect (TUDX1 and TUDX2).

In the receive direction, the HP optical transceiver receives the OC-1 (or OC-3)
optical signal and performs optical to electrical conversion to a differential serial STS-
1 (or STS-3) stream. This serial stream is processed by the CY7B951 to extract clock
and data before they are passed on to the inputs of the STXC. The STXC performs
serial to parallel conversion and terminates the section and line transport overhead
and passes the byte serial data to the SPTX. Besides termination of the path
overhead, the SPTX supports decoupling of the line side synchronous timing to the
system side synchronous timing, the differing rates (19.44MHz £+ 20ppm) being
adapted by SPE pointer justifications. Received pointer justifications at the system
side are compensated by tributary pointer justifications while allowing the SPE
envelope to be locked at offset 522 using the TUPP device or at an offset of 0 or 522
using the TUPP-Plus. The data outputs from the TUPP/TUPP-Plus are directly
connected to the data inputs of the tributary cross-connect device, TUDX2. The
TUPP/TUPP-Plus tributary SPE and tributary V5 position signals, OTSPE and OTV5
respectively, are sent to another TUDX, TUDX1 and TUPP-Plus OTPOH, AIS, IDLE,
LC1J1V1, LPL and COUT signals also to be sent to TUDX1. These tributary and
frame signals are cross-connected to arbitrary time slots by the two TUDX devices
and the cross connected frame is presented to the ADD/DROP Mapper I/F or the
Ring Expansion I/F for possible processing by an external mapper or second ADM
function.
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In the transmit direction, the reverse process to the receive direction is implemented.
The SPTX receives an STS-3 (STM-1) or STS-1 byte serial stream from either the on
board TUDX cross connect or the Ring Expansion Interface and inserts the path
overhead. The STXC serializes the data to STS-1 or STS-3 rate and transfers the
data to the HP optics via the cypress CY7B951. The OC-1/OC-3 signal is then
transmitted out to the line.

The SARD board requires an external evaluation motherboard (PM1501 EVMB) for
configuration and control. The PM1501 EVMB Evaluation Motherboard, based on a
68HC11 microcontroller, provides processing and communication capability with the
daughterboard. The SARD board is connected with the microprocessor motherboard
through a 96-pin edge connector. The microcontroller can be connected to a
VT100-type terminal through an RS-232 interface.

For details on the operation of the Stel/ar chips or the PM1501 microprocessor
motherboard, please consult their respective data sheets as listed in the reference
section at the end of this document.
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PM5101 Motherboard Interface

The micro control Interface includes all the interface logic required to connect to a
standard PMC PM1501 EVMB evaluation motherboard. Bus buffers and transceivers
are provided at the interface to reduce loading on the PM1501 EVBD's 68HC11
microprocessor and to increase the drive capability of the interface.

Decode logic provides memory mapped access to all of the on board PMC-Sierra
Stel/ar devices ( STXC, SPTX, TUPP/TUPP-Plus TUDX1 and TUDX2) and all board
level registers. Three read/write registers are provided to control the STXC, SPTX,
TUPP/TUPP-Plus , TUDX1 and TUDX2 devices. One of these registers is reserved
for future use. The second one is dedicated to the STXC and TIMING CONTROL
blocks and is used to control the configuration of these blocks. The third one is a
general software reset register used for resetting any device on an individual basis.

Optical Interface

The optical interface consists of the HP SDX1155 intermediate reach (approximately
16 dB per link loss at 1.3 um wavelength) single mode optical transceiver. This
device is interchangeable with any multisourced 1X9 pin (lower or higher power)
transceiver, or multimode LED transceiver for short haul applications. This reference
design is not designed for the long reach separate optical receiver and transmitter
modules available today. For long reach designs the layout must be changed to
accompany the different footprints of the separate optics pair. However, it is
expected that a long reach optical transceiver compatible with the footprint on this
board will be available in the near future.

In the receive direction, the HP SDX1155 converts the OC-1 or OC-3 optical signal to
a two-level (NRZ) bit serial electrical data stream at the STS-1 or STS-3(STM-1) rate.

In the transmit direction, the HP SDX1155 takes the bit serial STS-1 or STS-3 signal
and modulates the laser output as an OC-1 or OC-3 optical data stream.

The optical transceiver uses dual SC/PC type connector.
CY7B951

The Cypress SONET/SDH Serial Transceiver (CY7B951) contains integrated clock
and data recovery and clock synthesis. The internal receive PLL recovers a
155.52MHz or a 51.84MHz clock from an incoming NRZ or NRZI data. The differential
input data is re-timed by the recovered clock and is presented as a differential PECL
bit serial data output. The receive PLL requires a 19.44MHz reference clock to
provide a 155.52MHz or 51.84MHz clock in the absence of input data. The reference
clock is also used to improve the PLL lock time by training to the approximate
frequency of the incoming data stream during optical LOS.
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The transmit section of the Cypress (CY7B951) SONET/SDH Serial Transceiver
contains a PLL that takes a reference clock and multiplies it by 8 to produce a
155.52MHz or 51.84MHz PECL differential output clock. This clock is used by the
STXC to transmit PECL differential data. The PECL data from the STXC is then
buffered by the CY7B951 before interfacing to the optics.

Reference Clock

The 19.44MHz reference is an ECL oscillator required for clock and data recovery by
the CY7B951. The receive PLL of the CY7B951 utilizes this clock to generate a
155.52MHz or 51.84MHz clock in the absence of input data. Also, the CY7B951
synthesizes a 155.52MHz or 51.84MHz clock for the timing of the transmit bit serial
stream. This clock is used by the STXC's TXCI input to time the output bit serial data
stream on its TXD+/- outputs.

The reference clock is also used to improve the PLL lock time inside the CY7B951.

System Clock

A TTL/CMOS level clock is used as a byte serial system clock to drive the SPTX
(drop side), TUPP/TUPP-Plus, TUDX1 and TUDX2 circuitry. This clock also
accompanies the data sent out on the Mapper Interface and the Ring Expansion
Interface.

STXC

The PM5343 SONET/SDH Transport Overhead Transceiver (STXC) processes the
transport overhead (section and line overhead) of an STS-1 or STS-3 (STM-1)
stream. The STXC operates to implement SONET/SDH-compliant line interfaces.

The STXC processes either byte serial data at 6.48 Mbyte/s (STS-1) or 19.44 Mbyte/s
(STS-3, STM-1), or bit serial data at 51.84 Mbits/s (STS-1) or 155.52 Mbits/s (STS-3,
STM-1) on the line side depending on the mode selected. In this design, the STXC
implements the bit serial interface only during normal operation. When the optics and
clock recovery front end detect a loss of light condition, the STXC is automatically
configured to select the byte serial parallel interface. Because of the parallel interface
input is tied to ground, the STXC receives all "0". Then the LOS is claimed. The 19.44
MHz RICLK clock input is also switched from the receive sourced clock GRICLK to
the transmit sourced clock GTICLK. This allows the STXC to guarantee the detection
of an LOS state. Otherwise the parallel interface is not utilized.

On the system side, the STXC either expects or outputs an STS-1 or an STS-3
(STM-1) byte serial stream as determined by the selected operating mode during
Stel/ar device programming.

In the receive direction, the STXC frames to the incoming stream, optionally
descrambles the receive stream, calculates and compares the bit interleaved parity

6
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error detection codes (B1, B2) and accumulates BIP-8 errors (B1, B2) and retransmits
the B2 errors as FEBE indications (Z2). Loss of signal (LOS), out of frame (OOF),
loss of frame (LOF), far end receive failure (FERF), line alarm indication signal (AlS),
and protection switching byte failure alarms are detected. In addition to extracting the
entire transport overhead on a dedicated output port, the STXC also extracts and
serializes the order wire channels (E1, E2), the data communication channels
(D1-D3, D4-D12), the section user channel (F1) and the APS bytes (K1, K2) on their
own dedicated output ports.

In the transmit direction, the STXC internally generates all transport overhead bytes
with the exception of the H1, H2 and H3 bytes and inserts them into the outgoing
SONET stream. Transport overhead bytes can also be inserted using a dedicated
transport overhead insertion port or dedicated orderwire or data communication
channel ports. In addition, the STXC provides FERF and AIS alarm insertion, loss of
signal insertion, framing pattern error insertion, and coding violation insertion (B1 and
B2) for diagnostic purposes.

A transmit and receive ring control port which allows alarm and maintenance signal
control and status to be passed between mate STXCs is also provided. This feature is
useful for ring-based add-drop multiplex applications and is taken advantage of in this
design through the Ring Expansion Interface. When the Ring Expansion Interface is
not used, the same STXC is used for both the receive and transmit sides of a ring
connection.

SPTX

The SPTX device provides receive path termination for a SONET STS-1, STS-3 or
STS-3c stream, or an SDH STM-1 stream carrying three AU3s or one AU4. SPTX
interprets the received payload pointers (H1, H2) and extracts the synchronous
payload envelope (virtual container). The extracted SPE (VC) is placed on a
TeleCombus DROP bus. Frequency offsets (e.g., due to pleisiochronous network
boundaries, or the loss of a primary reference timing source) and phase differences
(due to normal network operation) between the received data stream and the DROP
bus are accommodated by pointer adjustments in the DROP bus. In addition to its
basic processing of the received SONET/SDH overhead, the SPTX provides
convenient access to all path overhead bytes, which are extracted and serialized on
lower rate interfaces, allowing additional external processing of overhead, if desired.

The SPTX device provides transmit path origination for a SONET STS-1, STS-3 or
STS-3c stream or an SDH STM-1 stream carrying three AU3s or one AU4. SPTX
generates the transmit payload pointers (H1, H2) and inserts the synchronous
payload envelope (virtual container) from a TeleCombus ADD bus into the transmit
stream. Frequency offsets (e.g., due to pleisiochronous network boundaries, or the
loss of a primary reference timing source) and phase differences (due to normal
network operation) between the transmit data stream and the ADD buses are
accommodated by pointer adjustments in the transmit stream. In addition to its basic
processing of the transmit SONET/SDH overhead, the SPTX provides convenient

7
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access to all overhead bytes, which are inserted serially on lower rate interfaces,
allowing additional external sourcing of overhead, if desired. The SPTX also supports
the insertion of a large variety of errors into the transmit stream, such as bit
interleaved parity errors and inverted NDF flags, which are useful for system
diagnostics and tester applications.

The SPTX device supports in-band error reporting where the path status byte (G1)
inserted in the DROP bus reflects the number of BIP-8 errors (B3) detected and the
path FERF status. The SPTX can be programmed to pass the path status byte on
the ADD bus through unmodified. This feature allows the transmit path processor to
be located remotely to the receive processor without having to incur the cost of
routing an alarm port.

The SPTX device supports tandem connection termination applications where the
tandem connection maintenance byte (Z5) carries the incoming B3 BIP-8 error count,
a tandem data link, and a path AIS code. The B3 byte is passed through to the
DROP bus after being compensated for the differing Z5 byte, otherwise the B3 byte is
unaffected. The incoming error count is accumulated and the receive data link is
serialized for external processing. A new data link can be inserted from a low speed
serial input. An incoming signal failure alarm (ISF code with IEC field set to 'b1111) is
used to convey path AIS in place of all-ones in the pointer (H1, H2).

The SPTX device maintains a large number of statistics for performance monitoring
purposes. BIP-8 errors (B3) and tandem path incoming error counts (Z5 IEC) are
accumulated. In addition, the SPTX is selectable to accumulate positive and negative
pointer justifications that it receives or justifications that it generates on the DROP
bus. It also accumulates positive and negative pointer justifications in the transmit
stream. Excessive justifications may be indicative of clock synchronization failures.

TUPP & TUPP-Plus

Either TUPP or TUPP-Plus can be used in this design. When configured for SONET
compatible operation, the TUPP or TUPP-Plus transfers all tributaries in the three
STS-1 synchronous payload envelopes of an incoming STS-3 byte serial stream to
the three STS-1 synchronous payload envelopes of an outgoing STS-3 byte serial
stream. Similarly, when configured for SDH compatible operation, the TUPP
transfers all tributaries in the single AU4 or three AU3 administrative units of an
incoming STM-1 byte serial stream to a single AU4 or three AU3 administrative units
of an outgoing STM-1 byte serial stream. The TUPP or TUPP-Plus compensates for
pleisiochronous relationships between incoming and outgoing higher level (STS-1,
AU4, AU3) synchronous payload envelope frame rates through processing of the
lower level (VT6, VT3, VT2, VT1.5, TU3, TU2, TU12, TU11) tributary pointers.

The TUPP or TUPP-Plus is configurable to process any legal mix of tributaries. Each
VT group can be configured to carry any one of the four tributary types (VT1.5, VT2,
VT3, or VT6) and each TUG2 can be configured to carry any one of three tributary
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types (TU11, TU12, or TU2). TUG2s can be multiplexed into a VC3 or a TUGS3.
Alternatively, each TUG3 can be configured to carry a TU3.

The TUPP and TUPP-Plus provides useful maintenance functions. They include
detection of loss of pointer and pointer re-acquisition for each tributary, and optional
generation of interrupts. The TUPP also allows insertion of tributary path AIS or
tributary idle (unequipped). The TUPP can also insert inverted new data flag fields
that can be used to diagnose downstream pointer processing elements. The TUPP-
Plus implements a superset of the TUPP functionality.

The TUPP-Plus contains tributary performance monitoring and tributary path
overhead processing. These functions are not supported by the TUPP. The
following functions are exclusive to the TUPP-Plus.

e The TUPP-Plus is configurable to process 16-byte or 64-byte format
tributary path trace messages (tributary trail trace identifiers).

» Extracts and serializes the entire tributary path overhead for each tributary
into lower speed serial streams.

» Extracts tributary size (SS) bits for each tributary into internal registers.
Extracts tributary path trace message (trail trace identifier) for each tributary
into internal buffers.

* Provides individual tributary path trace message buffer that holds the
expected message and detects tributary path trace mismatch (trail trace
identifier mismatch) alarms (TIM) and return to matched state for each tributary
and optionally generates interrupts.

« Detects tributary path trace unstable (trail trace identifier unstable) alarms
(TIU) and return to stable state for each tributary and optionally generates
interrupts.

» Extracts tributary path signal label for each tributary into internal registers
and detects change of tributary path signal label events (COPSL) for each
tributary and optionally generates interrupts.

* Provides individual tributary path signal label register that hold the expected
label and detects tributary path signal label mismatch alarms (PSLM) and
return to matched state for each tributary and optionally generates interrupts.

* Detects tributary path signal label unstable alarms (PSLU) and return to
stable state for each tributary and optionally generates interrupts.

* Detects tributary unequipped defect (UNEQ) and tributary path defect
indication (PDI-V).
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TUDX

* Detects assertion and removal of tributary extended remote defect
indications (RDI) for each tributary and optionally generates interrupts.

e Calculates and compares the tributary path BIP-2 error detection code for
each tributary and configurable to accumulate the BIP-2 errors, on block or bit
basis, in internal registers.

» Calculates and compares the TU3 path BIP-8 error detection code for each
TUS stream and accumulates the BIP-8 errors, on block or bit basis, in internal
registers.

* Accumulates TUS3 tributary far end block errors (FEBE) on a bit or a block
basis, in internal registers.

e Allows insertion of all-zeros or all-ones tributary idle code with unequipped
indication and valid pointer into any tributary under software control. Idle
tributaries are identified by an output signal. ldentifies outgoing tributaries that
are in AlS state by an output signal.

» Allows software to force the AIS insertion on a per tributary basis.

* Inserts valid H4 byte and all-zeros fixed stuff bytes on the outgoing stream.
Remaining path overhead bytes (J1, B3, C2, G1, F2, Z3, Z4, and Z5) can be
configured to be set to all-zeros or to reflect the value of the corresponding
POH bytes in the incoming stream.

* Inserts valid pointers, and all-zeros transport overhead bytes on the
outgoing stream with valid "TeleCombus" control signals when configured to
operate in locked mode.

e Supports in-band error reporting by updating the FEBE, RDI and auxiliary
RDI bits in the V5 byte (G1 in TU3) with the status of the incoming stream.

* Provides low maximum tributary processing delay of 33 us for VT1.5, 25 us
for VT2, 17 us for VT3, and 9 s for VT6 streams.

» provides independently configurable incoming and outgoing interfaces that
operate in byte interface mode from a single 19.44 MHz clock or in nibble
interface mode from a single 38.88 MHz clock.

e Provides a standard 5 signal IEEE P1149.1 JTAG test port for boundary
scan test purposes.

The PM5371 TUDX SONET/SDH Tributary Unit Cross-Connect is a monolithic
integrated circuit that allows non-blocking switching of tributaries within two SONET
STS-3 or SDH STM-1 streams. Any tributary entering on either stream can be

10



SN s
PMC-Sierra, Inc.
STANDARD PRODUCT r BA \— era. e PM5543 SARD

ISSUE2 SONET/SDH 155\Mbit/'s ADM Reference Design

connected to any same size tributary within either outgoing stream. The TUDX can
be programmed to cross-connect a mix of SONET VT1.5, VT2, VT3, VT6, or STS-1
channels or SDH TU11, TU12, TU2, or TU3 channels. Programmable idle code can
also be inserted into any of these channels. The TUDX allows cross-connection of up
to 168 VT1.5 or TU11 streams, up to 126 VT2 or TU12 streams, or up to 42 VT6 or
TU2 streams or any legal mix as permitted by the SONET or SDH mappings. In this
reference design one stream is provided from the upstream TUPP/TUPP-Plus device
whilst the other is provided from an external mapper daughterboard through the
Mapper Interface connector. Two TUDXs are used in this design, TUDX1 and
TUDX2. The TUDX2 device provides the main data interconnect between the
external mapper function and the SARD board. The other TUDX, TUDX1, provides
the accompanying control signals that indicate the data condition transported through
TUDX2. These control signals are used by the external mapper to decode the
presence of tributary payload bytes and tributary V5 bytes.

Timing Control

The Timing Control circuit contains a 4096 free running counter, a 64K PROM and
some other miscellaneous glue logic. The counter starts counting from zero and is
initialized to zero after every occurrence of the C1 pulse or a reset. The counter
continues to count until the initialization occurs again at the next C1 pulse. The 12
outputs of the counter are used to address an on board PROM that acts as a lookup
table. The lookup values are programmed to account for delays through the
TUPP/TUPP-Plus and TUDX's. Because these delays are constant, the time when
the C1 byte (say) appears on the output of the TUDX2 is predictable. The value of
this delay is equal to 280 (5 clock cycles of TUPP/TUPP-Plus and 275 clock cycles of
TUDX in STS-3/STS-3c mode)or 100 (5 clock cycles of TUPP/TUPP-Plus and 95
clock cycles of TUDX in STS-1 mode) bytes after the C1 byte appears on the output
of the SPTX. These values are equivalent to a count value of 280 or 100 (again,
depending on the mode of operation). Therefore, by programming a logic one at this
specified location in the PROM a C1 pulse is generated for the data on the output of
the TUDX2. By programming a series of such locations the AC1J1V1 and APL
signals can be constructed and the outputs of the PROM can be used to control the
ADD bus control signals of the SPTX.

The four page control bits (PAGE[0] to PAGE[3) from the board level programmable
register(CO80H) are used to address higher address's of the PROM and effectively
segment the PROM into 16 pages, with each page being 4K deep. Page one is
programmed to control the SARD board in STS-3 or STM-1(AU3) mode when the
TUPP/TUPP-Plus output is locked with J1 at location 522. Page two is programmed
to control the SARD board in STS-3c or STM-1(AU4) mode when the TUPP/TUPP-
Plus J1 output is locked at location 522. Page three is programmed to control the
SARD board in STS-1 mode with J1 output from TUPP/TUPP-Plus locked at location
522. Page four to six are similar to page one to three except this time the TUPP-Plus
output is locked with J1 at location 0. Page seven to Page sixteen are reserved for
future use.
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Ring Expansion Interface

This interface contains all the necessary signals to interconnect to a second SARD
board. A single SARD board is equivalent to a single ring network element. To
construct a duel ring network element (NE), a second board is required to act as the
counter rotating protection path. When one SARD board is dedicated to one ring
whilst the other board is dedicated to the counter rotating ring, there is no need to
interconnect the two boards via the Ring expansion Interface. The Ring Expansion
Interface is required when one of the rings of a dual ring network utilizes half the
circuitry on one board (for traffic being received by the NE) and half the circuitry on an
adjoining board (for traffic being transmitted by the NE). These two configurations
require that the Stel/ar devices must be programmed in two different ways. In the first
configuration, where the clockwise ring is constructed utilizing board 1 and the
counter-clockwise ring is constructed utilizing board 2, the Stel/ar devices must be
configured such that they can receive traffic from the East and transmit traffic to the
west. This will be referred to as the "East/West Cut" configuration. In the second
configuration, where the clockwise ring is constructed by utilizing half of each Stel/ar
device on board 1 and the other half of each Stel/ar device on board 2, the Stel/ar
devices must be configured such that its receive circuitry handles traffic from the east
(on one ring) and its transmit circuitry handles traffic to the east (on the second ring).
This will be referred to as the "North/South Cut" configuration.

The Ring Expansion Interface is only useful when implementing the North/South Cut,
otherwise there is no need to mate the two boards together. In this configuration, the
receive clockwise ring utilizes half the circuitry whilst the transmit counter-clockwise
ring utilizes the remaining half. Consequently, the circuitry on the adjoining SARD
board must be linked to form a complete NE.

The Ring Expansion Interface contains all the control signals and data signals
required to interconnect the traffic from one SARD board to the adjoining SARD
board. This includes ring control signals that allow communication between the two
remote half's of each Stel/ar device from one board to the other. Ring Expansion
interface is activated by appropriately configuring the on board jumpers.

Mapper Interface

The Mapper Interface allows interfacing to an external asynchronous transport
system, such as an E1, T1, E3 or DS3 system. Therefore, this interface includes the
complete SONET/SHD frame data and control signals as well as the lower level
tributary control signals.

The SONET/SDH drop traffic is interfaced via the DOUTL[8:0] outputs of the TUDX
device and the AC1J1V1 and APL control signals from the TIMING CONTROL. The
DOUTL[8:0] outputs of TUDX2 contain the SONET/SDH data and the DOUTL][1:0]
outputs of TUDX1 contain the lower level tributary control signals OTSPE (or OTPL
when TUPP_Plus is used), OTV5, OTPOH, AIS, IDLE, LC1J1V1, LPL and COUT.
The 19.44MHz system clock is also passed through to the Mapper Interface.

12



SN s
PMC-Sierra, Inc.
STANDARD PRODUCT r BA \— era. e PM5543 SARD

ISSUE2 SONET/SDH 155\Mbit/'s ADM Reference Design

The SONET/SDH add traffic is interfaced via the DINB[8:0] inputs of TUDX2 and the
OC1J1 output of the TIMING CONTROL block. The OC1J1 indicates the frame
alignment and pointer value that must be applied to the byte serial data inputs on the
DINBJ[8:0] stream. As an option to the OC1J1 control signal, the control signals
LC1J1V1 and LPL are also directly connected to the mapper interface to allow
generation of SONET/SDH frames aligned to the same alignment as the frames
generated by the TUPP-Plus.

The TUPP-Plus tributary overhead signals POH[3:1], POHFP[3:1], POHENI[3:1],
POHCK and RAD are connected to the Mapper Interface to provide external tributary
path overhead monitoring. Normally this is monitored in the TUPP-Plus and is not
required to be done externally.

LED Displays

Two LED displays are provided to indicate the status of the STXC, SPTX and TUPP
devices. When the LED's are lit they indicate the active condition on the STXC's
OOF, LOF, LOS, LAIS and FERF outputs, the active condition on the SPTX's
PFERF[3:1], PAIS[3:1] and LOP[3:1] outputs and the active condition on the TUPP's
IDLE, AIS and LOM[3:1] outputs.

Configuration Headers/Jumpers

The SARD board contain four configuration headers/jumpers, J1, J2, J3 and J4.

Jumpers J1 and J2 are provided to allow prototype boards to be interconnected
between the STXC to SPTX interface. Jumper J1is a 12 by 1 strip and jumper J2 is
a 10 by 1 strip. Normally all pins of jumper J2 are connected to the adjacent pins of
jumper J1. The remaining pins of J1 are left unconnected and are for observation
only.

The jumpers J3 and J4 provide SPTX an option to select ADD bus signal (ACK, APL,
AC1J1V1 and ADI[n]) from on board TUPP/TUPP-Plus, TUDX2 or from expansion
board. When the Ring Expansion Interface is not used, jumpers J3 and J4 allows the
SPTX to select traffic from the TUDX outputs or the TUPP outputs. When a second
SARD board is connected to the Ring Expansion Interface, these jumpers must all be
disconnected. See the SPTX ADD Bus Clock & Signal Selection Interface section for
more information.
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INTERFACE SIGNAL DESCRIPTION

Microprocessor Interface (Connector P1)

board.

This interface consists of a 96 pin male connector that interfaces to the PM1501
EVBD motherboard. Signals on this interface are CMOS/TTL compatible and are
used to read and write to on board registers and the memory mapped Stel/ar on chip
registers. This interface also provides power and ground connections to the SARD

Microprocessor Interface Signal Description.

Signal P1

Name Type | Pin Function

ALE I C1 Address latch enable. When high, identifies that address is
valid on AD[7:0].

E I Cc2 External Data Access Indication. Active high.

RWB I C3 Active low write, active high read enable.

RSTB I Cc4 Active low H/W reset.

A[15] I C5 Address bus bit 7.

A[14] I C6 Address bus bit 6.

A[13] I Cc7 Address bus bit 5.

A[12] I C8 Address bus bit 4.

A[11] I C9 Address bus bit 3.

A[10] I C10 Address bus bit 2.

Al9] I c1ua Address bus bit 1.

A8] I C12 Address bus bit 0.

ADI[7] I/O C13 Multiplexed address/data bus bit 7.

ADI[6] I/O C14 Multiplexed address/data bus bit 6.

ADI[5] I/O C15 Multiplexed address/data bus bit 5.

AD[4] I/O Ci16 Multiplexed address/data bus bit 4.

ADJ[3] I/O C17 Multiplexed address/data bus bit 3.

AD[2] I/O c18 Multiplexed address/data bus bit 2.

ADI[1] I/O C19 Multiplexed address/data bus bit 1.

ADIO0] I/O C20 Multiplexed address/data bus bit 0.

PA3 I c21 68HC11 Processor Port A bit 3.

PA4 I Cc22 68HC11 Processor Port A bit 4.
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PA5 I Cc23 68HC11 Processor Port A bit 5.

PA6 I C24 68HC11 Processor Port A bit 6.

PD2 @) C25 MISO. Master In Slave Out of Port D acting as SPI. Pulled
up on motherboard.

PD3 I C26 MOSI. Master Out Slave In of Port D acting as SPI. Pulled
up on motherboard.

PD4 I cz7 SCK. Serial clock of Port D acting as SPI. Pulled up on
motherboard.

PD5 I cz28 SS. Slave Select of Port D acting as SPI active low. Pulled
up on motherboard.

IRQ @) C29 Maskable interrupt.

XIRQ (0] C30 Non Maskable Interrupt. Not connected.

DISB @] C31 EVMB memory disable. Pulling this signal low will disable
MPU access to the EVMB's on-board RAM and EPROM.
Not connected.

SP o] C32 SPARE.

GND @) Al- Ground.

A28
+5V @) A29- Power Supply.
A32

Decoded Microprocessor Signal to Stel/ar chipset Interface

The following table describes the interface between the TUDX, STXC, SPTX and
TUPP/TUPP_Plus, the Mapper Interface with the decoded outputs of the on board
microprocessor interface logic. These signals are the inputs and outputs of sheet 7
and 8.

Signal 1/O To/From Description

ALE @] All Stel/ar Devices Address latch enable. When high,
and P3 identifies that address is valid on A[11:0].

INTB I All Stel/ar Devices Interrupt require signal. Active low.
and P3

WRB @] All Stel/ar Devices Active low write strobe signal.
and P3

RDB 0 All Stel/ar Devices Active low Read enable select signal.
and P3

MC STXC RSTB @] STXC Active low H/W reset.

MC SPTX RSTB @] SPTX Active low H/W reset.

MC TUPP RSTB (0] TUPP/TUPP-Plus Active low H/W reset.

15



STANDARD PRODUCT

ISSLEZ2

P B A C PMC-Sierra, Inc.

SONET/SDH 155\Mbit/'s ADM Reference Design

PM5543 SARD

MC TUDX1 RSTB O TUDX1 Active low H/W reset.

MC TUDX2 RSTB O TUDX2 Active low H/W reset.

MC MAP RSTB 1 O P3 Active low H/W reset.

MC MAP RSTB 2 O P3 Active low H/W reset.

MC MAP RSTB 3 O P3 Active low H/W reset.

MC STXC CSB 0] STXC Active low chip select.

MC SPTX CSB 0] SPTX Active low chip select.

MC TUPP CSB 0] TUPP Active low chip select.

MC TUDX1 CSB 0] TUDX1 Active low chip select.

MC TUDX2 CSB 0] TUDX2 Active low chip select.

MC MAP CSB 0] P3 Active low chip select.

A[11] O TUPP-Plus P3 Address bus bit 11.

A[10] O TUPP-Plus P3 Address bus bit 10.

AJ9] 0] TUPP-Plus & P3 Address bus bit 9.

A8] 0] SPTX TUPP-Plus P3 Address bus bit 8.

Al7] @] SPTX TUPP TUPP- Address bus bit 7.

Plus P3

A6] @] STXC SPTX TUPP Address bus bit 6.
TUPP-Plus P3

Al5] @] STXC SPTX TUPP Address bus bit 5.
TUPP-Plus P3

Al4] @] All Stel/ar Devices P3 | Address bus bit 4.

Al3] @] All Stel/ar Devices P3 | Address bus bit 3.

Al2] @] All Stel/ar Devices P3 | Address bus bit 2.

Al1] @] All Stel/ar Devices P3 | Address bus bit 1.

AJ0] @] All Stel/ar Devices P3 | Address bus bit 0.

D[7] I/O | All Stel/ar Devices P3 | Data bus bit 7.

D[6] I/O | All Stel/ar Devices P3 | Data bus bit 6.

D[] I/O | All Stel/ar Devices P3 | Data bus bit 5.

D[4] I/O | All Stel/ar Devices P3 | Data bus bit 4.

D[3] I/O | All Stel/ar Devices P3 | Data bus bit 3.

D[2] I/O | All Stel/ar Devices P3 | Data bus bit 2.

D[1] I/O | All Stel/ar Devices P3 | Data bus bit 1.

D[O] I/O | All Stel/ar Devices P3 | Data bus bit 0.

MC MAP CONTROL1 | O P3 Control bit reserved for future use
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MC PAGE[3]/CONCAT|

TIMING CONTROL

MC MAP CONTROL2 | O P3 Control bit reserved for future use
MC MAP CONTROL3 | O P3 Control bit reserved for future use
MC TDIS @] STXC Active high transmit disable signal.
MC PAGE[0] @] TIMING CONTROL PROM address bit 12.
MC PAGE[1] @] TIMING CONTROL PROM address bit 13.
MC PAGE[2] @] TIMING CONTROL PROM address bit 14.

@]

PROM address bit 15.

Prototyping Jumper Interface

The SARD board provides access to the receive interface between the STXC and the
SPTX. This interface can be used to manipulate the SPTX's RECEIVE bus interface.
In normal operation the jumpers J1 and J2 are connected as shown below.
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Ji1 J2 J2 Pin Description J1 Pin Description
to

P1 MICRO_CONTROL PAGE[3]/CONCAT
P2 STXC GRICLK

P3 P11 SPTX IFP STXC ROFP

P4 P2 SPTX PIN[0] STXC ROUTI(]

P5 P33 SPTX PIN[1] STXC ROUT[1]

P6 P4 SPTX PIN[2] STXC ROUT[2]

P7 P5 SPTX PIN[3] STXC ROUT[3]

P8 P6 SPTX PIN[4] STXC ROUT[4]
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P9 P7 SPTX PIN[5] STXC ROUTI5]
P10 P8 SPTX PIN[6] STXC ROUTI6]
P11 P9 SPTX PIN[7] STXC ROUT[7]
P12 P_10 MICRO_CONTROL STXC RSTB

SPTX ADD Bus Clock & Signal Select Interface

When the Ring Expansion Interface is not used, jumpers J3 and J4 allows the SPTX
to select traffic from the TUDX outputs or the TUPP outputs. When a second SARD
board is connected to the Ring Expansion Interface, these jumpers must all be
disconnected. The configuration shown below depicts the case where the TUDX is
looped back to the SPTX's ADD bus.

J3 Jumpers Ja
ﬂ/ ~— S~
P2 |HEN [P_1 p2 |olM| p1 P3
P4 | N |P3 p; oM | P4 P_6
Pe | M |P5 Pgs |oM| P 7 P9
pPgl oo |P7 P11| o | P_10 P_12
P 10[ © ° P9 P14| o M | P_13 P_15
P17| oM | P_16 P_18
P20| o M| P 19 P_21
P23| o | P22 P_24
P 26| o mmm| P25 P_27

The configuration shown below depicts the case where the TUPP/TUPP_Plus is
looped back to the SPTX's ADD bus.

J3 Jumpers J4
— e ~A
P2 | MM [P_1 P2 (Il o|pP1 P3
pal|l oo |P3 p; (M o | P4 P6
P6| 20 |P5 pPg | o |P7 P9
pg | P 7 P11 (M o | P 10 P_12
p 10| M |p 9 P14 |MEM o | P 13 P_15
P 17|l o | P_16 P_18
P20 |l o | P 19 P21
P23 |MmM o | P22 P_24
P 26| mmm o | P25 P_27
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J3 Description
PIN 1-2 CLOSE Selects the on board 19.44 MHz crystal as the DROP bus clock
PIN 3-4 CLOSE Selects APL from TIMING CONTROL
PIN 5-6 CLOSE Selects AC1J1V1 from TIMING CONTROL
PIN 7-8 CLOSE Selects LPL from TUPP-Plus

PIN 9-10 CLOSE

Selects LC1J1V1 from TUPP-Plus

ALL PINS OPEN

Selects the Ring Expansion Interface

J4 Description

PIN 1-3 CLOSE Selects the on board TUDX2 DOUTR(0) for loop back
PIN 4-6 CLOSE Selects the on board TUDX2 DOUTR(1) for loop back
PIN 7-9 CLOSE Selects the on board TUDX2 DOUTR(2) for loop back

PIN 10-12 CLOSE

Selects the on board

TUDX2 DOUTR(3) for loop back

PIN 13-15 CLOSE

Selects the on board

TUDX2 DOUTR(4) for loop back

PIN 16-18 CLOSE

Selects the on board

TUDX2 DOUTR(5) for loop back

PIN 19-21 CLOSE

Selects the on board

TUDX2 DOUTR(6) for loop back

PIN 22-24 CLOSE

Selects the on board

TUDX2 DOUTR(7) for loop back

PIN 25-27 CLOSE

Selects the on board

TUDX2 DOUTR(8) for loop back

PIN 2-3 CLOSE

Selects the on board

TUPP-Plus OD(0) for loop back

PIN 5-6 CLOSE

Selects the on board

TUPP-Plus OD(1) for loop back

PIN 8-9 CLOSE

Selects the on board

TUPP-Plus OD(2) for loop back

PIN 1112 CLOSE

Selects the on board

TUPP-Plus OD(3) for loop back

PIN 14-15 CLOSE

Selects the on board

TUPP-Plus OD(4) for loop back

PIN 17-18 CLOSE

Selects the on board

TUPP-Plus OD(5) for loop back

PIN 20-21 CLOSE

Selects the on board

TUPP-Plus OD(6) for loop back

PIN 23-24 CLOSE

Selects the on board

TUPP-Plus OD(7) for loop back

PIN 26-27 CLOSE

Selects the on board

TUPP-Plus ODP for loop back

ALL PINS OPEN

Select the ADD signal from mated ADM board

HP SDX1155 Optics to/from Cypress CY7B951 Interface

SDX SDX [ CY7B-| CY7B- Description

Signal Type | Type |Signal

RXDP O I RINP Bit serial line side receive data positive
RXDN 0] I RINN Bit serial line side receive data negative
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SD 0] I CD Carrier detect signal, low fall
TXDP I o TOUTP | Bit serial line side transmit data positive
TXDN I 0] TOUTN | Bit serial line side transmit data negative

Cypress CY7B951 to/from STXC Interface

CY7B CY7B [STXC [STXC Description

Signal Type |Type |Signal

RCLKP 0] I RXCP Receive clock positive

RCLKN @] I RXCN | Receive clock negative

RSERP @] I RXDP Bit serial Receive data positive
RSERN @] I RXDN | Bit serial Receive data negative
MODE I @) SCPO(0) | Mode control, low STS-1, high STS-3/STM-1
LOOP I @) SCPO(1) | Loop control, low loopback, high open
LFI* @) I RESR Line fault indication, low line fault
TCLKP @] I TXCP Transmit clock positive

TCLKN 0] I TXCN Transmit clock negative

TSERP I @] TXDP Bit serial transmit data positive
TSERN I @) TXDN Bit serial transmit data negative

STXC to/from SPTX Interface

STXC STXC [ SPTX | SPTX Description

Signal Type | Type | Signal

GRICLK (0] I RCK Byte serial receive clock
ROFP @] I IFP Receive frame pulse
ROUT[7] 0] I RD[7] Byte serial data bit 7
ROUTI[6] 0] I RD[6] Byte serial data bit 6
ROUT[5] 0] I RD[5] Byte serial data bit 5
ROUT[4] 0] I RD[4] Byte serial data bit 4
ROUT[3] 0] I RD[3] Byte serial data bit 3
ROUT[2] 0] I RD[2] Byte serial data bit 2
ROUT[1] 0] I RD[1] Byte serial data bit 1
ROUTI[O] 0] I RD[0] Byte serial data bit O
GTICLK 0] I TCK Byte serial transmit clock
TIFP I @) FPOUT | Transmit frame pulse
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TIN[7] I O TD[7] Byte serial data bit 7

TIN[6] I O TD[6] Byte serial data bit 6

TIN[5] I O TD[5] Byte serial data bit 5

TIN[4] I O TD[4] Byte serial data bit 4

TIN[3] I O TD[3] Byte serial data bit 3

TIN[2] I O TD[2] Byte serial data bit 2

TIN[1] I O TD[1] Byte serial data bit 1

TIN[O] I O TD[O] Byte serial data bit 0

SPTX to/from TUPP/TUPP-Plus Interface

SPTX SPTX | TUPP | TUPP Description
Signal Type |Type |Signal

DD[7] @] I DIN/ID[7] | Byte serial data bit 7
DD[6] @] I DIN/ID[6] | Byte serial data bit 6
DD[5] @] I DIN/ID[5] | Byte serial data bit 5
DD[4] @] I DIN/ID[4] | Byte serial data bit 4
DD[3] @] I DIN/ID[3] | Byte serial data bit 3
DD[2] @] I DIN/ID[2] | Byte serial data bit
DD[1] @] I DIN/ID[1] | Byte serial data bit 1
DD[0] @] I DIN/ID[O] | Byte serial data bit 0
DC1J1vl @] I IC1J1 C1, J1 and V1 frame pulse
DDP @] I IPAR/IDP | Data parity

DPL @] I ISPE/IPL | Payload active signal

SPTX to/from TIMING CONTROL(TC) block Interface

SPTX SPTX| TC |TC Description

Signal Type | Type | Signal

DC1J1VvVi 0] I DC1J1V1 | C1, J1 and V1 frame pulse
DPL 0] I DPL Payload active signal

TUPP/TUPP-Plus to/from TUDX1 Interface

TUPP TUPP | TUDX [ TUDX1 |Description
Signal Type | Type |[Signal
OTV5 @] I DINT[O] | Outgoing tributary V5 byte
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OTSPE/ 0] I DINT[1] [ Outgoing tributary payload envelope

OTPL

OTPOH @) I DINT[2] | Outgoing tributary path overhead signal

AIS 0] I DINT[3] | Tributary alarm indication signal

IDLE @) I DINT[4] | Tributary idle indication signal

LC1J1Vvl @] I DINT[5] | Locked mode composite frame pulse

LPL @] I DINT[6] | Locked mode payload active signal

couTt 0] I DINT[7] | Controlled output signal

TUPP/TUPP-Plus to/from TUDX2 Interface

TUPP TUPP | TUDX [ TUDX2 | Description
Signal Type | Type |Signal

OPAR/ @] I DINT[8] [ Outgoing data parity signal
ODP

DOUT[7)/ @] I DINT[7] | Byte serial data bit 7
OD[7]

DOUT[6])/ @] I DINT[6] | Byte serial data bit 6
ODI[6]

DOUT[5)/ @] I DINT[5] [ Byte serial data bit 5
ODI[5]

DOUT[4)/ 0] I DINT[4] | Byte serial data bit 4
OD[4]

DOUT[3)/ 0] I DINT[3] [ Byte serial data bit 3
OD[3]

DOUT[2)/ @] I DINT[2] [ Byte serial data bit 2
OD[2]

DOUT[1)/ @] I DINT[1] [ Byte serial data bit 1
OD[1]

DOUT[0)/ @] I DINT[O] [ Byte serial data bit 0
ODI0]

TUPP from TIMING CONTROL(TC) Interface

TUPP TUPP TC |TC Description

Signal Type | Type |Signal

OTMF I (0] OTMF | Outgoing tributary multiframe pulse
0OC1J1 I @) ocC1 C1 and J1 frame pulse
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TUDX1 from TIMING CONTROL(TC) Interface

TUDX TUDX TC |TC Description
Signal Type Type | Signal
ocC1 I @) ocC1 C1 framepulse

TUDX2 from TIMING CONTROL(TC) Interface

TUDX TUDX| TC |[TC Description
Signal Type | Type |Signal

oC1 I @) ocC1 C1 frame pulse

19.44MHz System Clock Distribution Interface

System To Name at Description
Clock (Hz) Destination
19.44MHZ MAPPER CLK MAP Clock to Mapper Interface
INTERFACE
19.44MHZ TIMING CLKTC 19.44Mbyte/s Clock to TIMING CONTROL
CONTROL
19.44MHZ TUPP SCLK TUPP Byte serial down stream data clock
19.44MHZ TUDX1 SCLK TUDX1 Byte serial tributary cross connection clock
19.44MHZ TUDX2 SCLK TUDX2 Byte serial tributary cross connection clock
19.44MHZ RING ACK EXP Clock to Ring Expansion Interface
EXPANSION
INTERFACE
19.44MHZ J3 ACK Byte serial up stream data loopback clock
19.44MHZ SPTX DCK Byte serial Down stream data clock

TIMING CONTROL(TC) Interface

Signal /0 To/From Description

DC1J1v1 I SPTX Required for counter synchronization
DPL I SPTX Required for counter synchronization
CLK I TC 19.44Mbyte/s clock

OTMF @) TUPP/ TUPP - | Tributary multiframe synchronization

Plus
ocC1 (0] TUPP/ TUPP- | C1 frame pulse
Plus , TUDX1,
TUDX2
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0OC1J1 (0] Mapper C1 and J1 synchronization for input data from
Interface Mapper Interface
AC1J1V1 @) J3, Ring C1, J1 and V1 synchronization for input data
Expansion | from TUDX2 output on matted ADM board or
Interface, Mapper Interface.
Mapper
Interface
APL (0] Ring Payload active signal for data on TUDX2
Expansion | outputs.
Interface,
Mapper
Interface
0OC1J1 (0] Mapper Mapper ADD traffic C1 and J1 synchronization
Interface
SPAO (0] Unused Unused
SPAl Mapper Spare control bits for mapping interface
SPA? Interface
Ring Expansion Interface
Signal 1/O P2 Description
pin
ACK EXP (0] A39 19.44MHz clock
TC APL 0 A35 ADD bus payload signal
TC AC1J1Vl (@) A3l ADD bus C1, J1, V1 synchronization signal
EXP ACK I AB1 19.44MHz clock
EXP APL I ABS ADD bus payload signal
EXP AC1J1V1 I AB9 ADD bus C1, J1, V1 synchronization signal
TUDX2 @) All ADD bus data parity signal
DOUTR[8]
TUDX2 @) Al13 ADD bus data bit 7
DOUTR][7]
TUDX2 @) Al5 ADD bus data bit 6
DOUTR][6]
TUDX2 o] Al7 ADD bus data bit 5
DOUTR[5]
TUDX2 o] Al19 ADD bus data bit 4
DOUTR[4]
TUDX2 o] A21 ADD bus data bit 3
DOUTR][3]
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TUDX2 A23 ADD bus data bit 2
DOUTR[2]
TUDX2 A25 ADD bus data bit 1
DOUTR([1]
TUDX2 A27 ADD bus data bit 0
DOUTRI[O]
EXP ADP A89 ADD bus data parity signal
EXP AD[7] A87 ADD bus data bit 7
EXP AD[6] A85 ADD bus data bit 6
EXP AD[5] A83 ADD bus data bit 5
EXP AD[4] A81 ADD bus data bit 4
EXP ADJ[3] A79 ADD bus data bit 3
EXP AD[2] A77 ADD bus data bit 2
EXP AD[1] A75 ADD bus data bit 1
EXP ADI[0] A73 ADD bus data bit 0
STXC A6 Receive Ring control port clock
RRCPCLK
STXC A10 Receive Ring control port frame pulse
RRCPFP
STXC Al4 Receive Ring control port data
RRCPDAT
STXC A96 Transmit Ring control port clock
TRCPCLK
STXC TRCPFP A92 Transmit Ring control port frame pulse
STXC A88 Transmit Ring control port data
TRCPDAT
SPTX A18 Receive path overhead clockl
RPOHCK1
SPTX A22 Receive path overhead frame pulse 1
RPOHFP1
SPTX RAD A26 Receive alarm port data signal
EXP TACK A84 Transmit alarm port clock
EXP TAFP A80 Transmit alarm port frame signal
EXP TAD A76 Transmit alarm port data signal
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GND Al Ground
A2
A30
A49
A50
A99
A100

Mapper Interface

Signal 1/O P3 Description
pin
CLK MAP O A40 19.44MHz clock
TUDX1 MAP @) A36 DROP tributary V5 byte indication
DOUTLJ0]
TUDX1 MAP O A34 DROP tributary synchronous payload envelope signal
DOUTLI[1] marks
TUDX1 MAP @) A32 Outgoing tributary path overhead signal
DOUTLJ[2]
TUDX1 MAP @) A30 Tributary alarm indication signal
DOUTLJ3]
TUDX1 MAP @) A28 Tributary idle indication signal
DOUTLI[4]
TUDX1 MAP @] A26 Locked mode composite frame pulse
DOUTLI5]
TUDX1 MAP @) A24 Locked mode payload active signal
DOUTL]6]
TUDX1 MAP O A22 Controlled output signal
DOUTL][7]
TUDX1 MAP O Al18 Left control output signal
COUTL
TUDX2 MAP @) A27 Left control output signal
COUTL
TUDX2 MAP @) A3l DROP bus data parity signal
DOUTLJ8]
TUDX2 MAP o] A33 DROP bus data bit 7
DOUTLI[7]
TUDX2 MAP O A35 DROP bus data bit 6
DOUTL]6]
TUDX2 MAP @) A37 DROP bus data bit 5
DOUTL][5]
TUDX2 MAP ] A39 DROP bus data bit 4
DOUTLI[4]
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TUDX2 MAP @] A4l DROP bus data bit 3
DOUTLJ[3]
TUDX2 MAP ] A43 DROP bus data bit 2
DOUTL[2]
TUDX2 MAP ] A45 DROP bus data bit 1
DOUTL[1]
TUDX2 MAP ) A47 DROP bus data bit 0
DOUTLIO0]
MAP TUDX2 I A38 ADD bus data parity signal
DINBI8]
MAP TUDX2 I AB7 ADD bus data bit 7
DINBJ[7]
MAP TUDX2 I AB5 ADD bus data bit 6
DINBI6]
MAP TUDX2 I AB3 ADD bus data bit 5
DINBI5]
MAP TUDX2 I AB61 ADD bus data bit 4
DINBI[4]
MAP TUDX2 I A59 ADD bus data bit 3
DINBI[3]
MAP TUDX2 | A57 ADD bus data bit 2
DINBJ2]
MAP TUDX2 I A55 ADD bus data bit 1
DINBJ1]
MAP TUDX2 I A53 ADD bus data bit 0
DINBJO]
TC OC1J1 @) A46 ADD bus C1, J1 frame signal
TC APL @) A48 ADD data payload signal
TC AC1J1V1 @) A50 ADD data C1, J1, V1 frame synchronization
TUPP POHEN @) A3 Tributary path overhead enable signals
[3:1] A5
A7
TUPP POHFP @) A9 Tributary path overhead frame pulse signals
[3:1] All
Al3
TUPP POH @) A15 Tributary path overhead signals
[3:1] Al7
Al19
TUPP RAD 0] A21 Receive alarm port
TUPP POHCK @] A23 Tributary path overhead enable signals
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MC MAP
RSTB[3:1]

AG6
A64
A62

H/W reset bits

MC MAP
CONTROL
[3:1]

A60
A58
A56

Reserved for mapper control signals

MC MAP CSB

A70

Chip select signal

ALE

A90

Address latch enable

WRB

A87

write strobe signal

RDB

O|O0|0O|O

A89

read enable signal

D[7:0]

110

A88
A86
A84
A82
A80
A78
A76
A74

Data bus

A[11:0]

A92
A94
A93
A9l
A85
A83
A81
A79
A77
A75
A73
A71

Address bus

INTB

AB9

Interrupt signal from mapper side

SPARE1

A42

Reserved for future use

SPARE?2

A52

Reserved for future use

VCC

(O} NoN Ne

A6
A8
A95
A96

+5 v power

GND

Al
A2
A97
A98
A99
A100

Ground
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STXC and TUPP-Plus Status LED Display

LED D2 From Signal Description
LED1 STXC OOF Out of frame indicator
LED2 STXC LOS Loss of signal indicator
LED3 STXC LAIS Line alarm indication signal indicator
LED4 STXC FERF Far end receive failure indicator
LED5S STXC LOF Loss of frame indicator
LED6 TUPP- AIS Tributary alarm indication signal indicator
Plus
LED7 TUPP- IDLE Tributary idle indicator
Plus
LEDS TUPP- LOMI[1] Loss of multiframe indicator
Plus
LED9 TUPP- LOM[2] Loss of multiframe indicator
Plus
LED10 TUPP- LOMI[3] Loss of multiframe indicator
Plus

SPTX status LED Display

LED D3 From Signal Description

LED1 SPTX LOP[1] Loss of pointer indicator

LED2 SPTX LOP[2] Loss of pointer indicator

LED3 SPTX LOP[3] Loss of pointer indicator

LED4 SPTX PAIS[1] Path alarm indication signal
indicator

LEDS SPTX PAIS[2] Path alarm indication signal
indicator

LEDG6 SPTX PAIS[3] Path alarm indication signal
indicator

LED7 SPTX PFERF[1] Path far end receive failure
indicator

LEDS SPTX PFERF[2] Path far end receive failure
indicator

LED9 SPTX PFERF[3] Path far end receive failure
indicator

LED10 NA NA Unused
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SOFTWARE INTERFACE DESCRIPTION

The microprocessor interface provides the 68HC11 on the PM1501 EVBD access to
the SARD board memory space via the 96 pin DIN edge connector. The SARD
memory space contains three board level configuration registers, the register space
of the STXC device, the register space of the SPTX device, the register space of the
TUPP/TUPP-Plus device and the register space of the TUDX devices. The complete

register map is shown below.

Address Range |Register

COO0H Reserved

CO080H STXC TDIS control , PAGE control and Mapper
control Configuration

C100H Device Reset

C200H-C2FFH

STXC device registers

C300H-C4FFH

SPTX device registers

9000H-OFFFH

Mapper Interface

AOOOH-AFFFH

TUPP/TUPP-Plus device registers

C600H-C6FFH

TUDX2 device registers

C700H-C7FFH

TUDX1 device registers
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SARD General Reqgisters

The SARD reference design contains the following general configuration registers to
configure the STXC, SPTX, TUPP/TUPP-Plus and TUDX devices.

Reqgister CO80H:

STXC and CONTROL Configuration

Bit Type Function Default
Bit 7 R/W MCNTRL3 0
Bit 6 R/W MCNTRL2 0
Bit5 | RIW MCNTRL1 0
Bit4 | RIW TDIS 0
Bit 3 R/W PAGE][3] 0
Bit 2 R/W PAGE[2] 0
Bit 1 R/W PAGE[1] 0
Bit0 | RIW PAGE][0] 0
IDIS:

The Transmit Disable (TDIS) controls overwriting of overhead bytes in the
transmit stream of the STXC. When TDIS is set high, most of the overhead
passes through unchanged (except K1, B1, B2). When TDIS is low, the
overhead bytes will be overwritten as determined by the TTOH and TTOHEN
inputs.

PAGEJ[0] to PAGE[3]:

Bits PAGE[0] through PAGE][3] together is an address which identifies one of
the sixteen possible look up tables (4Kbytes deep) within a 64Kbytes on board
PROM. PAGE]Q] forms the least significant bit of the four most significant bits
of the PROM address. PAGE[3] forms the most significant bit of the four most
significant bits of the PROM address. One of sixteen tables in the PROM can
be selected by these four address bits. Each table contains the timing control
signal required by different operation mode. These operating modes are show
in the Mode Select Table below.

Mode Select Table

Page|[3] Page[2] |Page[l] [Page[0] Operation mode
0 0 0 0 STS-3/STM-1(AU3)
J1 at location 522
0 0 0 1 STS-3c/STM-1(AUA4)
J1 at location 522
0 0 1 0 STS-1
J1 at location 522
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0 0 1 1 STS-3/STM-1(AU3)
J1 at location O

0 1 0 0 STS-3c/STM-1(AU4)
J1 at location O

0 1 0 1 STS-1
J1 at location O

Others Reserved for future use

MCNTRL1 to MCNTRLS3:

These bits are reserved for Mapping Interface use.

Reqgister C100H:
Device Reset

Bit Type Function Default
Bit 7 R/W [TUDX1 RSTB
Bit 6 R/W [TUDX2 RSTB
Bit5 | RIW [TUPP_RSTB
Bit4 | RIW |[SPTX RSTB
Bit3 | RIW |STXC RSTB
Bit 2 R/W MRSTB3
Bit 1 R/W MRSTB2
Bit O R/W MRSTB1

(eollo] o] o] (o] (o] (o] (o]

MRSTBn:
These bits are reserved for use by the Mappier Interface.

STXC_RSTB:
This active low reset bit controls the RSTB input of the STXC device. When set
to logic one, the STXC device is allowed to operate normally. When set to logic
zero, the STXC device is held in reset. The STXC devices remain in reset until
a logic one is written to this bit.

SPTX_RSTB:
This active low reset bit controls the RSTB input of the SPTX device. When set
to logic one, the SPTX device is allowed to operate normally. When set to logic
zero, the SPTX device is held in reset. The SPTX devices remain in reset until
a logic one is written to this bit.

TUPP_RSTB:
This active low device reset bit controls the RSTB input of the
TUPP/TUPP_Plus device. When set to logic one, the TUPP/TUPP_Plus device
is allowed to operate normally. When set to logic zero, the TUPP/TUPP_PIlus
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device is held in reset. The TUPP/TUPP_Plus device remains in reset until a
logic one is written to this bit.

TUDX1_RSTB:
This active low reset bit controls the RSTB input of the TUDX1 device. When
set to logic one, the TUDX1 device is allowed to operate normally. When set to
logic zero, the TUDX1 device is held in reset. The TUDX1 devices remain in
reset until a logic one is written to this bit.

TUDX2_RSTB:
This active low reset bit controls the RSTB input of the TUDX2 device. When
set to logic one, the TUDX2 device is allowed to operate normally. When set to
logic zero, the TUDX2 device is held in reset. The TUDX2 devices remain in
reset until a logic one is written to this bit.

STXC Reqisters

The STXC address space extends from C200H to C2FFH. For further details, please
refer to the SONET/SDH Transport Overhead Terminating Transceiver Datasheet.

Address Register

C200 Master Configuration
C201 Master Control/Enable
C202 Master Interrupt Status
C203 Master Reset and ldentity
C204 TLOP Control

C205 TLOP Diagnostic

C206 Transmit K1

C207 Transmit K2

C208 RLOP Control/Status
C209 RLOP Interrupt

C20A B2 Error Count #1
C20B B2 Error Count #2
c20C B2 Error Count #3
C20D FEBE Error Count #1
C20E FEBE Error Count #2
C20F FEBE Error Count #3
C210 RSOP Control

C211 RSOP Interrupt Status
C212 B1 Error Count #1
C213 B1 Error Count #2
c214 Output Port

C215 Input Port Interrupt Enable
C216 Unused

C217 Ring Control Port
Cc218 TSOP Control
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C219 TSOP Diagnostic
C21A Transmit Z1
C21B Receive Z1
c21C Reserved
C21D Receive K1
C21E Receive K2
C21F Input Port Status/Value
C220 Section Trace Control
C221 Section Trace Status
C222 Section Trace Indirect Address
C223 Section Trace Indirect Data
C224 Section Trace AIS Insertion
C225-C2FF | Reserved for Test
SCPO[0] CY7B951 mode control signal
SCPO[1] CY7B951 loopback control signal
SCPO[2] Indicator disable signal

SPTX Reqgisters

The SPTX address space extends from C300H to C4FFH. For further details, please
refer to the SONET/SDH Path Terminating Transceiver Payload Processor
Datasheet.

Address Register

C300 Master Configuration

C301 Master Alarm Configuration

C302 Master Parity Configuration

C303 Master Reset and ldentity

C304 Master Interrupt Status #1

C305 Master Interrupt Status #2

C306 Master Transmit Control

C307 Master Loopback, ADD Bus Control
C308 Input Signal Activity Monitor, Accumulation Trigger
C309-0F Reserved

C310 RPOP #1, Status and Control
C311 RPOP #1, Alarm Interrupt Status
C312 RPOP #1, Pointer Interrupt Status
C313 RPOP #1, Alarm Interrupt Enable
C314 RPOP #1, Pointer Interrupt Enable
C315 RPOP #1, Pointer LSB

C316 RPOP #1, Pointer MSB

C317 RPOP #1, Path Signal Label

C318 RPOP #1, Path BIP-8 Count LSB
C319 RPOP #1, Path BIP-8 Count MSB
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C31A RPOP #1, Path FEBE Count LSB

C31B RPOP #1, Path FEBE Count MSB

C31C RPOP #1, Tributary Multiframe Status and Control

C31D RPOP #1, Tandem Connection and Ring Control

C31E RPOP #1, Tandem Connection IEC Count LSB

C31F RPOP #1, Tandem Connection IEC Count MSB

C320 Reserved

C321 PMON #1, Interrupt Enable and Status

C322-23 Reserved

C324 PMON #1, Receive Positive Pointer Justification
Count

C325 PMON #1, Receive Negative Pointer Justification
Count

C326 PMON #1, Transmit Positive Pointer Justification
Count

C327 PMON #1, Transmit Negative Pointer Justification
Count

C328 RTAL #1, Control

C329 RTAL #1, Interrupt Status and Control

C32A RTAL #1, Alarm and Diagnostic Control

C32B- 2F Reserved

C330 TPOP #1, Control

C331 TPOP #1, Payload Pointer Control

C332 TPOP #1, Source Control

C333 TPOP #1, Current Pointer LSB

C334 TPOP #1, Current Pointer MSB

C335 TPOP #1, Payload Pointer LSB

C336 TPOP #1, Payload Pointer MSB

C337 TPOP #1, Path Trace

C338 TPOP #1, Path Signal Label

C339 TPOP #1, Path Status

C33A TPOP #1, Path User Channel

C33B TPOP #1, Path Growth 1

C33C TPOP #1, Path Growth 2

C33D TPOP #1, Path Growth 3

C33E TPOP #1, Concatenation LSB

C33F TPOP #1, Concatenation MSB

C340 TTAL #1, Control

C341 TTAL #1, Interrupt Status and Control

C342 TTAL #1, Alarm and Diagnostic Control

C343-47 Reserved

C348 SPTB #1, Control

C349 SPTB #1, Status
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C34A SPTB #1, Indirect Address

C34B SPTB #1, Indirect Data

C34C SPTB #1, Expected Path Signal Label

C34D SPTB #1, Path Signal Label Status

C34E-4F Reserved

C350-5F RPOP #2 Registers

C360-67 PMON #2 Registers

C368-6B RTAL #2 Registers

C36C-6F Reserved

C370-7F TPOP #2 Registers

C380-83 TTAL #2 Registers

C384-87 Reserved

C388-8F SPTB #2 Registers

C390-9F RPOP #3 Registers

C3A0-A7 PMON #3 Registers

C3A8-AB RTAL #3 Registers

C3AC-AF | Reserved

C3B0-BF TPOP #3 Registers

C3CO0-C3 TTAL #3 Registers

C3C4-C7 Reserved

C3C8-CF SPTB #3 Registers

C3DO0-FF Reserved

C400 Master Test

C401-FF Reserved for Test

TUPP & TUPP-Plus Registers

The TUPP address spaces extends from AOOOH to AOFFH and the TUPP-Plus
address spaces extends from AOOOH to AFFFH. For further details, please refer to
the SONET/SDH Tributary Unit Payload Processor Datasheet (PM5361 or PM5362).

Address Register

A000 Master Incoming Configuration

A001 Master Outgoing Configuration

A002 Input Signal Activity Monitor

A003 Master Reset and Identity

A004 Tributary Payload Processor #1 Configuration

A005 Tributary Payload Processor #2 Configuration

A006 Tributary Payload Processor #3 Configuration

A007 Tributary Payload Processor and H4 OOF Interrupt
Enable

A008 Tributary Payload Processor Interrupt Status and H4
OOF Status

A009 Parity Error and H4 OOF Interrupt
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AOOQA-1F Reserved
A020 TPP #1, TU3, or TU #1 in TUG2 #1, Configuration
and Status
A021 TPP #1, TU #1 in TUG2 #2, Configuration and Status
A022 TPP #1, TU #1 in TUG2 #3, Configuration and Status
A023 TPP #1, TU #1 in TUG2 #4, Configuration and Status
A024 TPP #1, TU #1 in TUG2 #5, Configuration and Status
A025 TPP #1, TU #1 in TUG2 #6, Configuration and Status
A026 TPP #1, TU #1 in TUG2 #7, Configuration and Status
A027 TPP #1, TU3 or TU #1 in TUG2 #1 to TUG2 #7, LOP
Interrupt
A028 TPP #1, TU #2 in TUG2 #1, Configuration and Status
A029 TPP #1, TU #2 in TUG2 #2, Configuration and Status
AO02A TPP #1, TU #2 in TUG2 #3, Configuration and Status
A02B TPP #1, TU #2 in TUG2 #4, Configuration and Status
A02C TPP #1, TU #2 in TUG2 #5, Configuration and Status
A02D TPP #1, TU #2 in TUG2 #6, Configuration and Status
AO2E TPP #1, TU #2 in TUG2 #7, Configuration and Status
AO2F TPP #1, TU #2 in TUG2 #1 to TUG2 #7, LOP
Interrupt
A030 TPP #1, TU #3 in TUG2 #1, Configuration and Status
A031 TPP #1, TU #3 in TUG2 #2, Configuration and Status
A032 TPP #1, TU #3 in TUG2 #3, Configuration and Status
A033 TPP #1, TU #3 in TUG2 #4, Configuration and Status
A034 TPP #1, TU #3 in TUG2 #5, Configuration and Status
A035 TPP #1, TU #3 in TUG2 #6, Configuration and Status
A036 TPP #1, TU #3 in TUG2 #7, Configuration and Status
A037 TPP #1, TU #3 in TUG2 #1 to TUG2 #7, LOP
Interrupt
A038 TPP #1, TU #4 in TUG2 #1, Configuration and Status
A039 TPP #1, TU #4 in TUG2 #2, Configuration and Status
AO03A TPP #1, TU #4 in TUG2 #3, Configuration and Status
AO03B TPP #1, TU #4 in TUG2 #4, Configuration and Status
A03C TPP #1, TU #4 in TUG2 #5, Configuration and Status
A03D TPP #1, TU #4 in TUG2 #6, Configuration and Status
AO3E TPP #1, TU #4 in TUG2 #7, Configuration and Status
AO3F TPP #1, TU #4 in TUG2 #1 to TUG2 #7, LOP
Interrupt
A040-5F Tributary Payload Processor #2 Registers
A060-7F Tributary Payload Processor #3 Registers
A080 Master Test
A081-FF Reserved for Test
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TUDX1 Regqgisters

The TUDX1 address spaces extends from C700H to C7FFH. For further details,
please refer to the SONET/SDH Tributary Unit Cross-connect Datasheet.

Address Register

C700 Master Configuration

C701 Connection Memory Control

C702 Clock Monitor

C703 Master Reset/Revision 1D

C704 Parity Configuration

C705 Parity Error Interrupt Enable

C706 Parity Error Interrupt Status

C707 Systolic Delay Control

C708 Left Switch Element Connection Address High
C709 Left Switch Element Connection Address Low
C70A Left Switch Element Connection Data High
C70B Left Switch Element Connection Data Low
C70C Right Switch Element Connection Address High
C70D Right Switch Element Connection Address Low
C70E Right Switch Element Connection Data High
C70F Right Switch Element Connection Data Low
C710 Master Test

C711-1F Reserved for Test

TUDX2 Registers

The TUDX2 address spaces extends from C600H to C6FFH. For further details,
please refer to the SONET/SDH Tributary Unit Cross-connect Datasheet.

Address Register

C600 Master Configuration

C601 Connection Memory Control

C602 Clock Monitor

C603 Master Reset/Revision ID

C604 Parity Configuration

C605 Parity Error Interrupt Enable

C606 Parity Error Interrupt Status

C607 Systolic Delay Control

C608 Left Switch Element Connection Address High
C609 Left Switch Element Connection Address Low
C60A Left Switch Element Connection Data High
C60B Left Switch Element Connection Data Low
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C60C Right Switch Element Connection Address High
C60D Right Switch Element Connection Address Low
C60E Right Switch Element Connection Data High
C60F Right Switch Element Connection Data Low
C610 Master Test
C611-1F Reserved for Test

39



SN s
PMC-Sierra, Inc.
STANDARD PRODUCT r BA \— era. e PM5543 SARD

ISSUE2 SONET/SDH 155\Mbit/'s ADM Reference Design

ON BOARD PROM

The PROM device can be programmed to generate various control signals. The
output on U47 pin 3 (AC1J1V1) and the buffer(U38) pin Q4(APL) controls the SPTX's
ADD bus and the outgoing traffic on the Mapper and Ring Expansion Interfaces. The
output on the buffer pin QO controls the outgoing tributary multiframe on the
TUPP/TUPP_PIus by clocking an external 2 bit counter. The output on buffer pin
Q2(0OC1) controls the frame sychronization on the TUDX1, TUDX2 devices and also
controls the outgoing frame alignment of the TUPP/TUPP_Plus when it is operating in
locked mode. The output on buffer pin Q5(0OC1J1) controls the ADD traffic frame
synchronization at the Mapper Interface. The buffer output pins Q6 and Q7 are
routed to the Ring Expansion Interface and the Mapper Interface respectively and can
be used as desired. The following table shows the contents of the PROM(U15)
required for operation at STS-3, STS-3c and STS-1 when the J1 output from the
TUPP/TUPP-Plus is locked at a pointer of 522 or 0.

PAGEO  STS-3/STM-1(AU3) with J1 Locked at 522

ADDRESS |bit7 [bité |bit5 |bit4 |bit3 [bit2 [ bitl |bitO gi(T)Xl Description
HEX SPAZ [ SPAL | OCIT [APL [AVI [OCL |SPAO STM HEX | Signal Name
0 1 1 0 1 0 0 0 1 D1

1 1 1 0 1 0 0 0 1 D1

2 1 1 0 1 0 0 0 1 D1

3 1 1 0 0 0 0 0 1 C1 APL (9th row)
4 1 1 0 0 0 1 0 1 C5 APL & OC1
5 1 1 0 0 0 0 0 1 C1 APL

6 1 1 0 0 0 0 0 1 C1 APL

7 1 1 0 0 0 0 0 1 C1 APL

8 1 1 0 0 0 0 0 1 C1 APL

9 1 1 0 0 0 0 0 1 C1 APL

A 1 1 0 0 0 0 0 1 C1 APL

B 1 1 0 0 0 0 0 1 C1 APL

C-110 1 0 1 0 0 0 1 D1

111 1 |1 |0 |0 |0 |0 |0 [T |CI |APL (Istrow)
112 1 1 0 0 0 0 0 1 C1 APL

113 1 1 0 0 0 0 0 1 C1 APL

114 1 1 0 0 0 0 0 1 C1 APL

115 1 1 0 0 0 0 0 1 C1 APL

116 1 1 0 0 0 0 0 1 C1 APL

117 1 1 1 0 0 0 0 1 El APL & C1
118 1 1 0 0 0 0 0 1 C1 APL

119 1 1 0 0 0 0 0 1 C1 APL

N
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STANDARD PRODUCT PM5543 SARD
ISSUE2 SONET/SDH 155\Mbit/'s ADM Reference Design

11A 1 1 1 1 0 0 0 1 F1 J1

11B 1 1 1 1 0 0 0 1 F1 J1

11C 1 1 1 1 0 0 0 1 F1 J1

11D 1 1 0 1 1 0 0 1 D9 V1

11E 1 1 0 1 1 0 0 1 D9 V1

11F 1 1 0 1 1 0 0 1 D9 V1

120-21E 1 1 0 1 0 0 0 1 D1

21F T 1 |0 [0 [0 0o Jo [T [CI |APL(2ndrow)

220 1 1 0 0 0 0 0 1 C1 APL

221 1 1 0 0 0 0 0 1 C1 APL

222 1 1 0 0 0 0 0 1 C1 APL

223 1 1 0 0 0 0 0 1 C1 APL

224 1 1 0 0 0 0 0 1 C1 APL

225 1 1 0 0 0 0 0 1 C1 APL

226 1 1 0 0 0 0 0 1 C1 APL

227 1 1 0 0 0 0 0 1 C1 APL

228-32C 1 1 0 1 0 0 0 1 D1

32D 1 |1 |0 |0 0 |0 |0 |I |CI |APL (3drow)

32E 1 1 0 0 0 0 0 1 C1 APL

32F 1 1 0 0 0 0 0 1 C1 APL

330 1 1 0 0 0 0 0 1 C1 APL

331 1 1 0 0 0 0 0 1 C1 APL

332 1 1 0 0 0 0 0 1 C1 APL

333 1 1 0 0 0 0 0 1 C1 APL

334 1 1 0 0 0 0 0 1 C1 APL

335 1 1 0 0 0 0 0 1 C1 APL

336-43A 1 1 0 1 0 0 0 1 D1

43B 1 1 0 0 0 0 0 1 C1 APL (4th row)

43C 1 1 0 0 0 0 0 1 C1 APL

43D 1 1 0 0 0 0 0 1 C1 APL

43E 1 1 0 0 0 0 0 1 C1 APL

43F 1 1 0 0 0 0 0 1 C1 APL

440 1 1 0 0 0 0 0 1 C1 APL

441 1 1 0 0 0 0 0 1 C1 APL

442 1 1 0 0 0 0 0 1 C1 APL

443 1 1 0 0 0 0 0 1 C1 APL

444-548 1 1 0 1 0 0 0 1 D1

549 1 |1 [0 [0 [0 |0 |0 [I |CL [|APL (5throw)

54A 1 1 0 0 0 0 0 1 C1 APL

54B 1 1 0 0 0 0 0 1 C1 APL

54C 1 1 0 0 0 0 0 1 C1 APL

54D 1 1 0 0 0 0 0 1 C1 APL

54E 1 1 0 0 0 0 0 1 C1 APL

N
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ISSUE2 SONET/SDH 155\Mbit/'s ADM Reference Design
S4F 1 1 0 0 0 0 0 1 Cl |[APL
550 1 1 0 0 0 0 0 1 Cl |[APL
551 1 1 0 0 0 0 0 1 Cl |[APL
552-656 1 1 0 1 0 0 0 1 D1
657 1 |1 [o [0 [0 [0 [0 |1 [C1 [APL (6throw)
658 1 1 0 0 0 0 0 1 Cl |APL
659 1 1 0 0 0 0 0 1 Cl |[APL
65A 1 1 0 0 0 0 0 1 Cl |[APL
65B 1 1 0 0 0 0 0 1 Cl |[APL
65C 1 1 0 0 0 0 0 1 Cl |[APL
65D 1 1 0 0 0 0 0 1 Cl |[APL
65E 1 1 0 0 0 0 0 1 Cl |[APL
65F 1 1 0 0 0 0 0 1 Cl |[APL
660-764 1 1 0 1 0 0 0 1 D1
765 1 |1 |0 |0 |0 o [0 |1 [CI [APL (7th row)
766 1 1 0 0 0 0 0 1 Cl |[APL
767 1 1 0 0 0 0 0 1 Cl |APL
768 1 1 0 0 0 0 0 1 Cl |[APL
769 1 1 0 0 0 0 0 1 Cl |[APL
76A 1 1 0 0 0 0 0 1 Cl |APL
76B 1 1 0 0 0 0 0 1 Cl |APL
76C 1 1 0 0 0 0 0 1 Cl |[APL
76D 1 1 0 0 0 0 0 1 Cl |APL
76E-872 1 1 0 1 0 0 0 1 D1
873 1 1 0 0 0 0 0 1 Cl1 |APL (8th row)
874 1 1 0 0 0 0 0 1 Cl |APL
875 1 1 0 0 0 0 0 1 Cl |[APL
876 1 1 0 0 0 0 0 1 Cl |[APL
877 1 1 0 0 0 0 0 1 Cl |APL
878 1 1 0 0 0 0 0 1 Cl |[APL
879 1 1 0 0 0 0 0 1 Cl |[APL
87A 1 1 0 0 0 0 0 1 Cl |APL
87B 1 1 0 0 0 0 0 1 Cl |APL
87C-97E 1 1 0 1 0 0 0 0 DO OTMF trigger
97F-OFFF |1 1 1 1 1 1 1 1 FF Unused

PAGE 1  STS-3c/STM-1(AU4) with J1 Located at 522

ADDRESS |bit7 |bit6 |bit5 |bit4 |bit3 |bit2 |bitl | bit0 BicT)Xl Description

HEX SPA2 | SPAL ?CU APL | AVl | OC1 |SPAO | OTM | HEX
=

1000 1 1 0 1 0 0 0 1 D1
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STANDARD PRODUCT PM5543 SARD
ISSUE2 SONET/SDH 155\Mbit/'s ADM Reference Design
1001 1 1 0 1 0 0 0 1 D1
1002 1 1 0 1 0 0 0 1 D1
1003 1 |1 |0 |0 [0 |0 |0 |1 |CIL |APL (9throw)
1004 1 1 0 0 0 1 0 1 C5 APL & OC1
1005 1 1 0 0 0 0 0 1 C1 APL
1006 1 1 0 0 0 0 0 1 C1 APL
1007 1 1 0 0 0 0 0 1 C1 APL
1008 1 1 0 0 0 0 0 1 C1 APL
1009 1 1 0 0 0 0 0 1 C1 APL
100A 1 1 0 0 0 0 0 1 C1 APL
100B 1 1 0 0 0 0 0 1 C1 APL
100C-1110 |1 1 0 1 0 0 0 1 D1
1111 1 1 0 0 0 0 0 1 C1 APL (1st row)
1112 1 1 0 0 0 0 0 1 C1 APL
1113 1 1 0 0 0 0 0 1 C1 APL
1114 1 1 0 0 0 0 0 1 C1 APL
1115 1 1 0 0 0 0 0 1 C1 APL
1116 1 1 0 0 0 0 0 1 C1 APL
1117 1 1 1 0 0 0 0 1 El APL &C1
1118 1 1 0 0 0 0 0 1 C1 APL
1119 1 1 0 0 0 0 0 1 C1 APL
111A 1 1 1 1 0 0 0 1 F1 J1
111B 1 1 0 1 0 0 0 1 D1
111C 1 1 0 1 0 0 0 1 D1
111D 1 1 0 1 1 0 0 1 D9 V1
111E 1 1 0 1 0 0 0 1 D1
111F 1 1 0 1 0 0 0 1 D1
1120-121E |1 1 0 1 0 0 0 1 D1
121F 1 1 0 0 0 0 0 1 C1 APL (2nd row)
1220 1 1 0 0 0 0 0 1 C1 APL
1221 1 1 0 0 0 0 0 1 C1 APL
1222 1 1 0 0 0 0 0 1 C1 APL
1223 1 1 0 0 0 0 0 1 C1 APL
1224 1 1 0 0 0 0 0 1 C1 APL
1225 1 1 0 0 0 0 0 1 C1 APL
1226 1 1 0 0 0 0 0 1 C1 APL
1227 1 1 0 0 0 0 0 1 C1 APL
1228-132C |1 1 0 1 0 0 0 1 D1
132D 1 |L |0 |0 |0 |0 |0 |1 |CI |APL (3drow)
132E 1 1 0 0 0 0 0 1 C1 APL
132F 1 1 0 0 0 0 0 1 C1 APL
1330 1 1 0 0 0 0 0 1 C1 APL
1331 1 1 0 0 0 0 0 1 C1 APL
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STANDARD PRODUCT PM5543 SARD
ISSUE2 SONET/SDH 155\Mbit/'s ADM Reference Design
1332 1 1 0 0 0 0 0 1 C1 APL
1333 1 1 0 0 0 0 0 1 C1 APL
1334 1 1 0 0 0 0 0 1 C1 APL
1335 1 1 0 0 0 0 0 1 C1 APL
1336-143A |1 1 0 1 0 0 0 1 D1
1438 T |1 J0o |0 Jo |0 o |1 |CL |APL (4throw)
143C 1 1 0 0 0 0 0 1 C1 APL
143D 1 1 0 0 0 0 0 1 C1 APL
143E 1 1 0 0 0 0 0 1 C1 APL
143F 1 1 0 0 0 0 0 1 C1 APL
1440 1 1 0 0 0 0 0 1 C1 APL
1441 1 1 0 0 0 0 0 1 C1 APL
1442 1 1 0 0 0 0 0 1 C1 APL
1443 1 1 0 0 0 0 0 1 C1 APL
1444-1548 |1 1 0 1 0 0 0 1 D1
1549 1 1 0 0 0 0 0 1 C1 APL (5th row)
154A 1 1 0 0 0 0 0 1 C1 APL
154B 1 1 0 0 0 0 0 1 C1 APL
154C 1 1 0 0 0 0 0 1 C1 APL
154D 1 1 0 0 0 0 0 1 C1 APL
154E 1 1 0 0 0 0 0 1 C1 APL
154F 1 1 0 0 0 0 0 1 C1 APL
1550 1 1 0 0 0 0 0 1 C1 APL
1551 1 1 0 0 0 0 0 1 C1 APL
1552-1656 |1 1 0 1 0 0 0 1 D1
1657 1 (12 |0 |0 [0 [0 |0 |1 |CI |APL (6throw)
1658 1 1 0 0 0 0 0 1 C1 APL
1659 1 1 0 0 0 0 0 1 C1 APL
165A 1 1 0 0 0 0 0 1 C1 APL
165B 1 1 0 0 0 0 0 1 C1 APL
165C 1 1 0 0 0 0 0 1 C1 APL
165D 1 1 0 0 0 0 0 1 C1 APL
165E 1 1 0 0 0 0 0 1 C1 APL
165F 1 1 0 0 0 0 0 1 C1 APL
1660-1764 1 1 0 1 0 0 0 1 D1
1765 I |1 |0 |0 |0 |0 |0 |1 |CI [APL(7throw)
1766 1 1 0 0 0 0 0 1 C1 APL
1767 1 1 0 0 0 0 0 1 C1 APL
1768 1 1 0 0 0 0 0 1 C1 APL
1769 1 1 0 0 0 0 0 1 C1 APL
176A 1 1 0 0 0 0 0 1 C1 APL
176B 1 1 0 0 0 0 0 1 C1 APL
176C 1 1 0 0 0 0 0 1 C1 APL

N
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STANDARD PRODUCT PM5543 SARD
ISSUE2 SONET/SDH 155\Mbit/'s ADM Reference Design
176D 1 1 0 0 0 0 0 1 Ci APL
176E-1872 1 1 0 1 0 0 0 1 D1
1873 1 1 0 0 0 0 0 1 C1 APL (8th row)
1874 1 1 0 0 0 0 0 1 Ci APL
1875 1 1 0 0 0 0 0 1 C1 APL
1876 1 1 0 0 0 0 0 1 C1 APL
1877 1 1 0 0 0 0 0 1 Ci APL
1878 1 1 0 0 0 0 0 1 C1 APL
1879 1 1 0 0 0 0 0 1 C1 APL
187A 1 1 0 0 0 0 0 1 Ci APL
187B 1 1 0 0 0 0 0 1 C1 APL
187C-197E | 1 1 0 1 0 0 0 0 DO | OTMF trigger
197F-1FFF |1 1 1 1 1 1 1 1 FF Unused
PAGE 2 STS-1 with J1 Located at 522
ADDRESS |bit7 |bité |bit5 |bit4 [bit3 [bit2 |bitl | bitO [P)FAQ(TDXI Description
HEX SPA2 | SPA1 <13C1J APL [AVl [OC1 [SPAO (F)TM HEX
2000 1 1 0 1 0 0 0 1 D1
2001 1 1 0 1 0 0 0 1 D1
2002 1 1 0 1 0 0 0 1 D1
2003 1 1 0 1 0 0 0 1 D1
2004 1 1 0 1 0 1 0 1 D5 OC1
2005 1 1 0 1 0 0 0 1 D1
2006 1 1 0 1 0 0 0 1 D1
2007 1 1 0 0 0 0 0 1 C1 APL (9th row)
2008 1 1 0 0 0 0 0 1 C1 APL
2009 1 1 0 0 0 0 0 1 Ci APL
200A-2060 |1 1 0 1 0 0 0 1 D1
2061 1 1 0 0 0 0 0 1 Cl [APL (1strow)
2062 1 1 0 0 0 0 0 1 Ci APL
2063 1 1 1 0 0 0 0 1 El APL & C1
2064 1 1 1 1 0 0 0 1 F1 J1l
2065 1 1 0 1 1 0 0 1 D9 V1
2066-20BA |1 1 0 1 0 0 0 1 D1
20BB 1 1 0 0 0 0 0 1 C1 APL (2nd row)
20BC 1 1 0 0 0 0 0 1 Ci APL
20BD 1 1 0 0 0 0 0 1 C1 APL
20BE-2114 |1 1 0 1 0 0 0 1 D1
2115 1 1 0 0 0 0 0 1 Ci APL (3rd row)
2116 1 1 0 0 0 0 0 1 C1 APL
2117 1 1 0 0 0 0 0 1 C1 APL

N
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2118-216E |1 1 0 1 0 0 0 1 D1
216F 1 1 0 0 0 0 0 1 Cl | APL (4th row)
2170 1 1 0 0 0 0 0 1 Cl |APL
2171 1 1 0 0 0 0 0 1 Cl [APL
2172 -21C8 |1 1 0 1 0 0 0 1 D1
21C9 1 1 0 0 0 0 0 1 Cl | APL (5th row)
21CA 1 1 0 0 0 0 0 1 Cl [APL
21CB 1 1 0 0 0 0 0 1 Cl |APL
21CC-2222 1 1 0 1 0 0 0 1 D1
2223 1 1 0 0 0 0 0 1 Cl1 | APL (6th row)
2224 1 1 0 0 0 0 0 1 Cl |APL
2225 1 1 0 0 0 0 0 1 Cl |APL
2226-227C |1 1 0 1 0 0 0 1 D1
227D 1 1 0 0 0 0 0 1 Cl | APL (7th row)
227E 1 1 0 0 0 0 0 1 Cl |APL
227F 1 1 0 0 0 0 0 1 Cl [APL
2280-22D6 |1 1 0 1 0 0 0 1 D1
22D7 1 1 0 0 0 0 0 1 Cl | APL (8th row)
22D8 1 1 0 0 0 0 0 1 Cl [APL
22D9 1 1 0 0 0 0 0 1 Cl |APL
22DA-232A |1 1 0 1 0 0 0 0 DO | OTMF trigger
232B-2FFF |1 1 1 1 1 1 1 1 FF Unused

PAGE 3 STS-3/STM-1(AU3) with J1 Located at 0

ADDRESS [bit7 [bit6 [bit5 [bit4 [bit3 [bitz [bitl [bit0 | PROM [Description
HEX SPA2 | SPAl1 (:L)C:LJ APL AV1 OC1 | SPAO STM HEX

3000 1 |1 |0 |1 o |0 |0 |1 |Db1

3001 1 |1 |0 |1 o Jo |0 |1 |b1

3002 1 |1 |0 |1 o |0 |o |1 |Db1

3003 1 |1 |0 |0 o |0 |0 |1 |CL |APL (9throw)

3004 1 |1 |0 |o |0 |1 |0 [T |C5 |APL&OCI

3005 1 |1 |0 |0 o |0 |0 |1 |[c1 |APL

3006 1 |1 |0 |0 o |0 |o |1 |c1 |APL

3007 1 |1 |0 |o o |0 |0 |1 |c1 |APL

3008 1 |1 |0 |0 o |0 |0 |1 |c1 |APL

3009 1 |1 |0 |0 o |0 |o |1 |c1 |APL

300A 1 |1 |0 |o o |0 |0 |1 |c1 |APL

300B 1 |1 |0 |0 o |0 |0 |1 |c1 |APL

300C-3110 |1 |1 o |1 |0 |o o |1 |D1

3111 T |1 |0 |0 o |0 |0 |1 |CI |APL (istrow)

N
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STANDARD PRODUCT PM5543 SARD
ISSUE2 SONET/SDH 155\Mbit/'s ADM Reference Design

3112 1 1 0 0 0 0 0 1 C1 APL

3113 1 1 0 0 0 0 0 1 C1 APL

3114 1 1 0 0 0 0 0 1 C1 APL

3115 1 1 0 0 0 0 0 1 C1 APL

3116 1 1 0 0 0 0 0 1 C1 APL

3117 1 1 1 0 0 0 0 1 El APL & C1

3118 1 1 0 0 0 0 0 1 C1 APL

3119 1 1 0 0 0 0 0 1 C1 APL

311A-321E |1 1 0 1 0 0 0 1 D1

321F 1 1 0 0 0 0 0 1 C1 APL (2nd row)

3220 1 1 0 0 0 0 0 1 C1 APL

3221 1 1 0 0 0 0 0 1 C1 APL

3222 1 1 0 0 0 0 0 1 C1 APL

3223 1 1 0 0 0 0 0 1 C1 APL

3224 1 1 0 0 0 0 0 1 C1 APL

3225 1 1 0 0 0 0 0 1 C1 APL

3226 1 1 0 0 0 0 0 1 C1 APL

3227 1 1 0 0 0 0 0 1 C1 APL

3228-332C |1 1 0 1 0 0 0 1 D1

332D 1 |1 [0 |0 [0 |0 |0 |1 |CL [|APL (3rdrow)

332E 1 1 0 0 0 0 0 1 C1 APL

332F 1 1 0 0 0 0 0 1 C1 APL

3330 1 1 0 0 0 0 0 1 C1 APL

3331 1 1 0 0 0 0 0 1 C1 APL

3332 1 1 0 0 0 0 0 1 C1 APL

3333 1 1 0 0 0 0 0 1 C1 APL

3334 1 1 0 0 0 0 0 1 C1 APL

3335 1 1 0 0 0 0 0 1 C1 APL

3336-343A |1 1 0 1 0 0 0 1 D1

343B 1 |1 |0 0 |0 |0 |0 |I |CI |APL (4throw)

343C 1 1 0 0 0 0 0 1 C1 APL

343D 1 1 0 0 0 0 0 1 C1 APL

343E 1 1 0 0 0 0 0 1 C1 APL

343F 1 1 0 0 0 0 0 1 C1 APL

3440 1 1 0 0 0 0 0 1 C1 APL

3441 1 1 0 0 0 0 0 1 C1 APL

3442 1 1 0 0 0 0 0 1 C1 APL

3443 1 1 0 0 0 0 0 1 C1 APL

3444 1 1 1 1 0 0 0 1 F1 J1

3445 1 1 1 1 0 0 0 1 F1 J1

3446 1 1 1 1 0 0 0 1 F1 J1

3447 1 1 0 1 1 0 0 1 D9 V1

3448 1 1 0 1 1 0 0 1 D9 V1

N
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3449 1 1 0 1 1 0 0 1 D9 |Vi1
344A-3548 |1 1 0 1 0 0 0 1 D1
3549 1 1 0 0 0 0 0 1 Cl1 | APL (5th row)
354A 1 1 0 0 0 0 0 1 Cl [APL
354B 1 1 0 0 0 0 0 1 Cl |APL
354C 1 1 0 0 0 0 0 1 Cl |APL
354D 1 1 0 0 0 0 0 1 Cl [APL
354E 1 1 0 0 0 0 0 1 Cl |APL
354F 1 1 0 0 0 0 0 1 Cl |APL
3550 1 1 0 0 0 0 0 1 Cl [APL
3551 1 1 0 0 0 0 0 1 Cl |APL
3552-3656 |1 1 0 1 0 0 0 1 D1
3657 1 1 0 0 0 0 0 1 Cl1 | APL (6th row)
3658 1 1 0 0 0 0 0 1 Cl |APL
3659 1 1 0 0 0 0 0 1 Cl |APL
365A 1 1 0 0 0 0 0 1 Cl [APL
365B 1 1 0 0 0 0 0 1 Cl |APL
365C 1 1 0 0 0 0 0 1 Cl |APL
365D 1 1 0 0 0 0 0 1 Cl [APL
365E 1 1 0 0 0 0 0 1 Cl |APL
365F 1 1 0 0 0 0 0 1 Cl |APL
3660-3764 1 1 0 1 0 0 0 1 D1
3765 1 1 0 0 0 0 0 1 Cl |[APL (7th row)
3766 1 1 0 0 0 0 0 1 Cl |APL
3767 1 1 0 0 0 0 0 1 Cl [APL
3768 1 1 0 0 0 0 0 1 Cl |APL
3769 1 1 0 0 0 0 0 1 Cl |APL
376A 1 1 0 0 0 0 0 1 Cl [APL
376B 1 1 0 0 0 0 0 1 Cl |APL
376C 1 1 0 0 0 0 0 1 Cl |APL
376D 1 1 0 0 0 0 0 1 Cl [APL
376E-3872 1 1 0 1 0 0 0 1 D1
3873 1 1 0 0 0 0 0 1 Cl1 | APL (8th row)
3874 1 1 0 0 0 0 0 1 Cl [APL
3875 1 1 0 0 0 0 0 1 Cl |APL
3876 1 1 0 0 0 0 0 1 Cl |APL
3877 1 1 0 0 0 0 0 1 Cl [APL
3878 1 1 0 0 0 0 0 1 Cl |APL
3879 1 1 0 0 0 0 0 1 Cl |APL
387A 1 1 0 0 0 0 0 1 Cl [APL
387B 1 1 0 0 0 0 0 1 Cl |APL
387C-397E |1 1 0 1 0 0 0 0 DO | OTMF trigger
397F -3FFF | 1 1 1 1 1 1 1 1 FF Unused

N
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STANDARD PRODUCT PM5543 SARD
ISSUE2 SONET/SDH 155\Mbit/'s ADM Reference Design
PAGE 4 STS-3¢/STM-1(AU4) with J1 Located at O
ADDRESS | bit7 [bité |bit5 |bit4 |bit3 |[bit2 [ bitl |bitO gi(_?g/' Description
HEX SPAZ | SPAL | OCIJ [APL [AVI |OCL | SPAD (F)TM HEX
4000 1 1 0 1 0 0 0 1 D1
4001 1 1 0 1 0 0 0 1 D1
4002 1 1 0 1 0 0 0 1 D1
4003 1 |1 |0 |0 [0 |0 |0 |1 |CIL |APL (9throw)
4004 1 1 0 0 0 1 0 1 C5 APL & OC1
4005 1 1 0 0 0 0 0 1 C1 APL
4006 1 1 0 0 0 0 0 1 C1 APL
4007 1 1 0 0 0 0 0 1 C1 APL
4008 1 1 0 0 0 0 0 1 C1 APL
4009 1 1 0 0 0 0 0 1 C1 APL
400A 1 1 0 0 0 0 0 1 C1 APL
400B 1 1 0 0 0 0 0 1 C1 APL
400C-4110 |1 1 0 1 0 0 0 1 D1
4111 1 1 0 0 0 0 0 1 C1 APL (1st row)
4112 1 1 0 0 0 0 0 1 C1 APL
4113 1 1 0 0 0 0 0 1 C1 APL
4114 1 1 0 0 0 0 0 1 C1 APL
4115 1 1 0 0 0 0 0 1 C1 APL
4116 1 1 0 0 0 0 0 1 C1 APL
4117 1 1 1 0 0 0 0 1 El APL &C1
4118 1 1 0 0 0 0 0 1 C1 APL
4119 1 1 0 0 0 0 0 1 C1 APL
411A 421E |1 1 0 1 0 0 0 1 D1
I21F T |1 |0 |0 |0 |0 |0 [1 [CL |APL (2ndrow)
4220 1 1 0 0 0 0 0 1 C1 APL
4221 1 1 0 0 0 0 0 1 C1 APL
4222 1 1 0 0 0 0 0 1 C1 APL
4223 1 1 0 0 0 0 0 1 C1 APL
4224 1 1 0 0 0 0 0 1 C1 APL
4225 1 1 0 0 0 0 0 1 C1 APL
4226 1 1 0 0 0 0 0 1 C1 APL
4227 1 1 0 0 0 0 0 1 C1 APL
4228-432C |1 1 0 1 0 0 0 1 D1
432D 1 |L |0 |0 |0 |0 |0 |1 |CI |APL (3drow)
432E 1 1 0 0 0 0 0 1 C1 APL
432F 1 1 0 0 0 0 0 1 C1 APL
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STANDARD PRODUCT PM5543 SARD
ISSUE2 SONET/SDH 155\Mbit/'s ADM Reference Design

4330 1 1 0 0 0 0 0 1 C1 APL

4331 1 1 0 0 0 0 0 1 C1 APL

4332 1 1 0 0 0 0 0 1 C1 APL

4333 1 1 0 0 0 0 0 1 C1 APL

4334 1 1 0 0 0 0 0 1 C1 APL

4335 1 1 0 0 0 0 0 1 C1 APL

4336-443A |1 1 0 1 0 0 0 1 D1

443B T |1 |0 |0 [0 0 JOo |1 [CI |APL (4throw)

443C 1 1 0 0 0 0 0 1 C1 APL

443D 1 1 0 0 0 0 0 1 C1 APL

443E 1 1 0 0 0 0 0 1 C1 APL

443F 1 1 0 0 0 0 0 1 C1 APL

4440 1 1 0 0 0 0 0 1 C1 APL

4441 1 1 0 0 0 0 0 1 C1 APL

4442 1 1 0 0 0 0 0 1 C1 APL

4443 1 1 0 0 0 0 0 1 C1 APL

4444 1 1 1 1 0 0 0 1 F1 J1

4445 1 1 0 1 0 0 0 1 D1

4446 1 1 0 1 0 0 0 1 D1

4447 1 1 0 1 1 0 0 1 D9 V1

4448 1 1 0 1 0 0 0 1 D1

4449 1 1 0 1 0 0 0 1 D1

444A-4548 1 1 0 1 0 0 0 1 D1

4549 I |1 0 0 0 |0 |0 |1 |CI |APL (5throw)

454A 1 1 0 0 0 0 0 1 C1 APL

454B 1 1 0 0 0 0 0 1 C1 APL

454C 1 1 0 0 0 0 0 1 C1 APL

454D 1 1 0 0 0 0 0 1 C1 APL

454E 1 1 0 0 0 0 0 1 C1 APL

454F 1 1 0 0 0 0 0 1 C1 APL

4550 1 1 0 0 0 0 0 1 C1 APL

4551 1 1 0 0 0 0 0 1 C1 APL

4552-4656 |1 1 0 1 0 0 0 1 D1

4657 1 1 0 0 0 0 0 1 C1 APL (6th row)

4658 1 1 0 0 0 0 0 1 C1 APL

4659 1 1 0 0 0 0 0 1 C1 APL

465A 1 1 0 0 0 0 0 1 C1 APL

465B 1 1 0 0 0 0 0 1 C1 APL

465C 1 1 0 0 0 0 0 1 C1 APL

465D 1 1 0 0 0 0 0 1 C1 APL

465E 1 1 0 0 0 0 0 1 C1 APL

465F 1 1 0 0 0 0 0 1 C1 APL

4660-4764 |1 1 0 1 0 0 0 1 D1

[
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4765 1 1 0 0 0 0 0 1 Ci APL (7th row)

4766 1 1 0 0 0 0 0 1 C1 APL

4767 1 1 0 0 0 0 0 1 C1 APL

4768 1 1 0 0 0 0 0 1 Ci APL

4769 1 1 0 0 0 0 0 1 C1 APL

476A 1 1 0 0 0 0 0 1 C1 APL

476B 1 1 0 0 0 0 0 1 Ci APL

476C 1 1 0 0 0 0 0 1 C1 APL

476D 1 1 0 0 0 0 0 1 C1 APL

476E-4872 1 1 0 1 0 0 0 1 D1

4873 1 1 0 0 0 0 0 1 C1 APL (8th row)

4874 1 1 0 0 0 0 0 1 C1 APL

4875 1 1 0 0 0 0 0 1 Ci APL

4876 1 1 0 0 0 0 0 1 C1 APL

4877 1 1 0 0 0 0 0 1 C1 APL

4878 1 1 0 0 0 0 0 1 Ci APL

4879 1 1 0 0 0 0 0 1 C1 APL

487A 1 1 0 0 0 0 0 1 C1 APL

487B 1 1 0 0 0 0 0 1 Ci APL

487C-497E |1 1 0 1 0 0 0 0 DO | OTMF trigger

497F-4FFF |1 1 1 1 1 1 1 1 FF Unused

PAGE5 STS-5with J1 Located at O

ADDRESS |bit7 |bité |bit5 |bit4 [bit3 [bit2 |bitl | bitO gi%'lﬂ Description
HEX SPA2 | SPA1 <13C1J APL [AVl [OC1 [SPAO (F)TM HEX

5000 1 1 0 1 0 0 0 1 D1

5001 1 1 0 1 0 0 0 1 D1

5002 1 1 0 1 0 0 0 1 D1

5003 1 1 0 1 0 0 0 1 D1

5004 1 1 0 1 0 1 0 1 D5 OC1

5005 1 1 0 1 0 0 0 1 D1

5006 1 1 0 1 0 0 0 1 D1

5007 1 1 0 0 0 0 0 1 Ci APL (9th row)

5008 1 1 0 0 0 0 0 1 C1 APL

5009 1 1 0 0 0 0 0 1 Ci APL

500A-5060 1 1 0 1 0 0 0 1 D1

5061 1 1 0 0 0 0 0 1 C1 APL (1st row)

5062 1 1 0 0 0 0 0 1 Ci APL

5063 1 1 1 0 0 0 0 1 El APL & C1

5066-50BA |1 1 0 1 0 0 0 1 D1

&)}
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50BB 1 1 0 0 0 0 0 1 Cl APL (2nd row)
50BC 1 1 0 0 0 0 0 1 C1 APL
50BD 1 1 0 0 0 0 0 1 Ci1 APL
50BE-5114 |1 1 0 1 0 0 0 1 D1
5115 1 1 0 0 0 0 0 1 C1 APL (3rd row)
5116 1 1 0 0 0 0 0 1 Ci1 APL
5117 1 1 0 0 0 0 0 1 C1 APL
5118-516E |1 1 0 1 0 0 0 1 D1
516F 1 1 0 0 0 0 0 1 Ci APL (4th row)
5170 1 1 0 0 0 0 0 1 C1 APL
5171 1 1 0 0 0 0 0 1 C1 APL
5172 1 1 1 1 0 0 0 1 F1 J1l
5173 1 1 0 1 1 0 0 1 D9 Vi
5174 -51C8 |1 1 0 1 0 0 0 1 D1
51C9 1 1 0 0 0 0 0 1 Ci1 APL (5th row)
51CA 1 1 0 0 0 0 0 1 C1 APL
51CB 1 1 0 0 0 0 0 1 C1 APL
51CC-5222 1 1 0 1 0 0 0 1 D1
5223 1 1 0 0 0 0 0 1 C1 APL (6th row)
5224 1 1 0 0 0 0 0 1 C1 APL
5225 1 1 0 0 0 0 0 1 Ci1 APL
5226-527C |1 1 0 1 0 0 0 1 D1
527D 1 1 0 0 0 0 0 1 C1 APL (7th row)
527E 1 1 0 0 0 0 0 1 Ci1 APL
527F 1 1 0 0 0 0 0 1 C1 APL
5280 -52D6 | 1 1 0 1 0 0 0 1 D1
52D7 1 1 0 0 0 0 0 1 Ci1 APL (8th row)
52D8 1 1 0 0 0 0 0 1 C1l APL
52D9 1 1 0 0 0 0 0 1 Ci APL
52DA-532A | 1 1 0 1 0 0 0 0 DO | OTMF trigger
532B-5FFF |1 1 1 1 1 1 1 1 FF Unused
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D.C. CHARACTERISTICS

Symbol Parameter Min |Max [Units [Test Conditions
VDD +5vV DC Power 4.5 55 |V
Supply Voltage
IDD +5V DC Power 25 [A VDD =5.5
Supply Current
Ta Ambient 0 50 °C
Temperature
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APPENDIX 1: SPECIAL LAYOUT CONSIDERATIONS

High Speed Signal Termination

Trace Impedance Control

To reduce signal degradation due to reflection and radiation, the impedance of all
high frequency signals should be treated as transmission lines and terminated with a

matching impedance at the destination. In this design, all high speed signal traces
use 50 Ohm transmission lines.

<ox CY7B951 P
TOUT+/-
1155 TSER+/ TXD+/-
i TXCl+/-
- TCLK+/
RXD- RCLK+/- RXC+/-
RINP+/-
RSER+/- RXD+/-

50 Ohm

Transmission

Line

All high frequency traces are modeled as microstrip transmission lines. The

calculation of the trace width is calculated using the following formula.

and based on the following layer setup:

_ 87 N nD 598xh
Je+141 [0.8xw+t0

-

dielectric €r

dielectric &

dielectric &

| |

where

- 49 4>

>

=
N

=
w

> -
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& = relaivedidectric constant , nominadly 5.0 for G- 10 fibre - glass epoxy

t = thickness of the copper, fixed according to the weight of copper selected .
For 1 oz copper, the thicknessis 1.4 mil. Thisthickness can be ignored
if wisgreat enough.

h1, h2, h3 = thicknessof dielectric.

w = width of copper

The parameters hl, h2, and h3 can be specified. For example, if a 20 mil (including
the copper thickness on both sides of the board) two layer core is selected, dielectric
material that have the same relative dielectric constant can be added to both sides of
the core to construct a 4 layer board.

Since all the controlled impedance traces are on the component side, only hl is
relevant in calculating the trace width. The calculation for the reference design is
shown in the table below:

Note: The relative dielectric constant is specified to be between 4.8 and 5.4.

Parameter Data

& 4.8 54 4.8 5.4

h (mil) 62 62 62 62

t (mil) 14 14 1.4 14
Zo (Ohm) 50 50 100 100
W (mil) 108.9 101.6 24.7 21.3

The value of the parameter hl is chosen to be 62 mil. Since hl is directly
proportional to the width of the traces, a small hl will result in the 100 Ohm traces
being too thin to be accurately fabricated. Wider traces can be more precisely
manufactured, but they take up too much board space. Therefore, the thickness of
the board should be chosen so that the traces take up as little board space as
possible yet still leaving enough margin to allow accurate fabrication. In the layout
enclosed, the width of the 100 Ohm traces is 24 mil and that of the 50 Ohm traces is
104 mil.
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Routing
Routing is based on the design considerations as well as manufacturability. Several
suggestions are listed below:

1. Turns and corners should be rounded to curves to avoid discontinuity in the signal
path.

2. Allow at least 10 mil clearance among vias, traces, and pads to prevent shorts and
reduce crosstalk. If possible, allow 20 mil or more clearance around vias as
manufacturers may have minimum clearance requirements. For the traces that
run between pads of the 100 pin edge connector, clearances of 6 mil and a trace
width of 8 mil can be used. However, the number and lengths of such traces
should be kept to a minimum.

3. The differential signal pairs should be of equal length so that both signals arrive at
the inputs at the same time. They should also run parallel and close to one
another for as long as possible so that noise will couple onto both lines and
become common mode noise which is ignored by the differential inputs.

4. All power and ground traces should be made as wide as possible, up to 24 mil to
provide low impedance paths for the supply current as well as to allow quick noise
dissipation.

Termination

"Termination” applies to terminating a signal propagating down a transmission line to
the characteristic impedance of line. If the line is not terminated to it's characteristic
impedance, there will be reflection back down the line. The amount of reflection at
the load (receiver) is given by the load reflection coefficient:

rL = (Rt-Zo)/(Rt+Z0)

where R is the load impedance and Zo is the characteristic impedance of the line.
The amount of reflection at the source (transmitter) is given by the source reflection
coefficient:

rS = (Rs-Z0)/(Rs+Z0)

where Rs is the source impedance and Zo is the characteristic impedance of the line.
The reflected signal propagates back and forth until the "ringing” dies out.

There are 4 basic types of terminations used for PECL (or ECL). They are open line
termination, series termination, parallel termination, and Thévenin parallel
termination. Since PECL (or ECL) signals only drive high, external biasing is need to
pull the PECL signal low. This biasing has to be incorporated into the termination
scheme.
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In the design, the Thévenin termination method has been used. The terminated lines
are terminated to the characteristic impedance and sets the terminating (VT) voltage.

The Thévenin equivalent parallel termination is shown below:

vee
R1

Transmitter 4@ Receiver
R2

The resistors R1 and R2 in parallel must equal Zo and the voltage at the input must
pull the output of the transmitting gate to Vcc - 2 Volts. Working out the equations for
PECL +5 Volt supply for Vcc gives:

R2=25*Zo
R1 = R2*2/3

Note that the above examples show only one of the differential inputs. With the
Thévenin termination care must be taken so that the Vcc and grounds of the
differential signals are taken in close proximity of each other or the noise on Vcc and
ground will not be in common with each other. Also it is not necessary to use PECL
(or ECL) transmitter and receivers to drive characteristic impedance lines. The STXC
Transmit and receive signals are actually AC-coupled to CY7B951 in order to obtain
proper signal level to and from CY7B951 inputs and output. The method for AC-
coupling is shown in the drawing below:

Vcc
R1

Transmitter 4@ ||—| Receiver
R2
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Power and Ground Plane Noise Decoupling

Only one supply voltage, nominally +5 Volts, is used by all devices on the board and
referenced to by all PECL signals. One solid ground plane is used. Ferrite beads are
deployed to prevent digital noise from entering analog circuits.

Bypass capacitors can supply transient current and help filter out power and ground
noise. They are placed as close to the pins as possible. A minimum of one 0.1 uF
bypass capacitor per device is used. Wherever possible, one 0.1 uF bypass
capacitor is placed at each power pin of each IC. For high speed IC's, such as the
SDX1155, CY7B951 and STXC as well as oscillators, an additional 0.01 uF bypass
capacitor is added to each power pin. The 10 uF electrolytic bypass capacitors are
also deployed for some positions. Two large electrolytic bypass capacitors (100 uF)
are placed near the 5 volt power supply input.

A special power plane is provided on the component side for the Cypress CY7B951
device. The power plane under the IC provides a low impedance path connecting pin
6, 17, and 19.

Pin 6 of the CY7B951 provides current for all output pins and is internally connected
to pin 17 and 19. Its voltage fluctuates as the outputs switch. The voltage difference
between pin 6 and pins 17 and 19 will be amplified, causing the voltage fluctuation on
pin 6 to increase. When the voltage at pin 6 fluctuates, the outputs it drives will start
to draw more current which causes the voltage on pin 6 to fluctuate further. Testing
has shown this fluctuation can reach 2 V p-p.

The low impedance power plane guarantees that pins 6, 17, and 19 are at the same
voltage level so that if pin 6 fluctuates due to outputs switching, pin 17 and 19 will
follow, preventing any voltage difference between them.

It is also necessary to isolate the analog from the digital. The digital CMOS circuits
have high immunity to external noise (approximately 0.3 * Vcc) whereas a small
amount of external noise coupled into the analog circuits can be devastating. The
analog circuits operate on low voltage swings (600 mVolts for the STXC PECL inputs)
as compared to the large (5 Volt) of the CMOS inputs. The CMOS circuits can also
generate a lot of switching noise, especially when a large number of circuits are
running synchronously all timed to the same system clock.

If the analog power and grounds are not isolated from each other it is unlikely that the
SARD board will be able to meet the 0.01 U.l. rms. jitter specified by Bellcore.
Therefore, it is necessary to isolate the digital from the analog, otherwise the analog
performance can be degraded to a point of non-conformance.

Itis also necessary to isolate the transmit analog from the receive analog. Any noise
on the receive analog power and ground or on the receive inputs will degrade jitter
tolerance and add jitter to the recovered clock. It is also important to keep the analog
optical receiver and CY7B951 receive path in common with the receive portion of the
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STXC, especially the grounds. The STXC PECL inputs are internally self-biased
between Vcc and ground and are AC-coupled. Since the inputs are not true
differential inputs, if the STXC's ground and power are in common with the optical
and CY7B951 receivers the common mode noise on the input signal is also common
to the biasing reference. It is especially important to keep the ground plane between
the optical receiver in common with the RAVS inputs of the STXC.

On the transmit side of the STXC, a 155.52 MHz clock is synthesized from a 19.44
MHz reference clock. Any added noise on the power or ground inputs impacts the
resulting 155.52 MHz clock. The added noise will increase the intrinsic jitter of the
transmitter. The power and ground of the CY7B951 and the optical transmitters can
be in common with the analog transmit power and ground of the STXC.

Since only one ground plane and one power plane is normally available, the transmit,
receive, and digital power and grounds can be isolated by channels cut into the
respective planes. The power and grounds should be brought from a quiet part of the
board, usually where the power and grounds enter the board. Ferrite beads can also
be used on the receive and transmit analog powers to prevent digital noise from
entering analog circuits of the STXC, the PECL oscillator, CY7B951 and the optical
transceiver.

It is important to keep the receive analog power, analog ground of the STXC, the
receive portion of the CY7B951 and optical transceiver power and ground common to
each other.

Ferrite beads are mainly used on power rails to pass DC current but to attenuate the
higher frequency noise that is created by other sources. The impedance of Ferrite
beads increases with frequency. At DC the ferrite bead is like a short but at higher
frequencies the impedance of a ferrite bead can increase to over 100 ohms
(depending on the bead and frequency). Ferrite beads attenuate high frequency
noise from the power supply from getting into a circuit, but they also stop high
frequency noise from leaving the circuit. It is important, therefore, to use proper
bypass decoupling when using ferrite beads.

Ferrite beads should be avoided on CMOS 1I/O power pins as the high current
switching of the CMOS circuits causes a Al/At noise to be introduced into the power
rail. Ferrite beads should also be avoided on the ground bus as this inhibits the
return currents.

To reduce digital circuit switching noise, it is important to decouple every digital power
pin of all devices so that the switching currents can be satisfied and thereby reduce
the amount of noise introduced into the power plane.
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APPENDIX 2: BILL OF MATERIAL

ltem Part Name - Value Part Number Jedec Type Ref Des Qty
Number
1 27512_DIP-BASE 27512 DIP28 6 uil5 1
2 49FCT805_SOIC-BASE 49FCT805 SOIC20W uis 1
3 74F163A_SOIC-BASE 74F163A SOIC16 us, Uui4, 4
Ui7, U25
4 74F374_SOIC-BASE 74F374 SOIC20W uU38 1
5 74HC138_SOIC-BASE 74HC138 SOIC16 u20, U21 2
6 74HCT245_SOIC-BASE 74HCT245 SOIC20W U19 1
7 74XXX04_SOIC-HCMOS 74HC04D SOIC14 U5, U36, 3
u49
8 74XXX08_SOIC-HCMOS 74HCO08D SOIC14 U3, u29, 5
U32, U43,
uUs1
9 74XXX257_SOIC-HCMOS 74HC257D SOIC16 Ul6 1
10 TAXXX273_SOIC-HCMOS 74HC273DW SOIC20W u24, u42, 3
u44
11 74XXX32_SOIC-HCMOS 74HC32D SOIC14 u22, U26, 4
U47, Us0
12 74XXX373_SOIC-HCMOS 74HC373DW SOIC20W u27, U28 2
13 74XXX541_SOIC-HCMOS 74HC541DW SOIC20W U2, U4, U6, 16
U7, U9, U11-
U13, U23,
uU30, U31,
U33, U37,
u40,U41,
U438
14 CAP-100000PF DIGI-KEY - SMDCAP1206 C1-C3,C5, | 148

C7, C8,
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PCC104BCT-ND

C10, C12,
C13, C16-
C21, C23-
C31, C35-
C44, C48-
C60, C64-
C96, C99,
C108, C110,
C113-C120,
C124-C129,
C131-C133,
C136, C137,
C139, C142,
C143, C145,
C146, C148,
C150, C151,
C153-C157,
C159, C160,
C163-C165,
C167, C168,
C171-C174,
C176-C179,
C181-C183,
C185-C191

15

CAP-10000PF

DIGI-KEY -
PCC103BNCT-ND

SMDCAP805

C4, C6, C9,
C1, C14, C15,
C22, C34,
C47, C63,
C97, C109,
C121, C144,
C147, C149,
C152, C158,
C161, C162,
C166, C1609,
C170, C175,
C180, C184

26

16

CAPACITOR POL-100UF,
16V, ELECTRO

DIGI-KEY
-P1211-ND

CAP320

C135, C138

17

CAPACITOR POL-10UF,
16V, TANT TEH

DIGI-KEY --
PCT3106CT-ND

SMDTANCAP_C

C32, C33,
C45, C61,
C62, C98,

C111, C112,

C122, C123,

C130, C134,

C140, C141

15

18

CONN100-
AMP_103911-8

AMP - 103911-8

AMP_103911-8

P2, P3

19

DIN96_MALE-BASE

DIGI-KEY -
A1254-ND

AMP_650473-5

P1

20

ECLFP5Q_19 44-BASE

ECLFP5Q

CRYS14

Y2
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21 HEADER10-BASE DIGI-KEY S1011- SIP10 J2 1
36-ND
22 HEADER12-BASE DIGI-KEY S1011- SIP12 J1 1
36-ND
23 HEADER5X2-BASE DIGI-KEY S2012- HEADER_5X2 J3 1
36-ND
24 HEADER9X3-BASE DIGI-KEY S1011- HEADER_9X3 J4 1
36-ND
25 INDUCTOR-FB,50, FAIR RITE -- INDUCTOR_FB L1-L9 9
FAIR RITE 2743019447
26 LED-RED,1-5 MA,1.8V, DIGI-KEY -- LED D1 1
PCB RIGHT A LU20091-ND
27 LED10-RED,25MA,2.1V DIGI-KEY -- DIP20_LED D2,D3 2
LT1066-ND
28 OSC_TTL_DIP- K1110CA CRYS14 Y1 1
19.44MHZ ,20 PPM,CHA
29 RESISTOR-0,5% DIGI-KEY -- SMDRES805 R15, R16, 21
P<VALUE>ABK-ND R18-R24,
R29, R36,
R38, R41,
R42, R47,
R50, R52,
R57, R63,
R64, R87
30 RESISTOR-1.0K,5% DIGI-KEY -- SMDRES805 R10, R17, 29
P<VALUE>ABK-ND R2, R30,
R31, R33,
R46, R62,
R65-R78,
R81-R86,
R88
31 RESISTOR-10K,5% DIGI-KEY -- SMDRES805 R25,R37,R43| 3
P<VALUE>ABK-ND
32 RESISTOR-120,5% DIGI-KEY -- SMDRES805 R80 1
P<VALUE>ABK-ND
33 RESISTOR-124,1% DIGI-KEY -- SMDRES805 R1, R3, R6, 12
P<VALUE>CCT-ND R7, R13,
R14, R34,
R40, R44,
R48, R49,
R55
34 RESISTOR-27,5% DIGI-KEY -- SMDRES805 R26,R28 2
P<VALUE>ABK-ND
35 RESISTOR-270,5% DIGI-KEY -- SMDRES805 R56 1
P<VALUE>ABK-ND
36 RESISTOR-316,1% DIGI-KEY -- SMDRES805 R58,R59 2

P<VALUE>CCT-ND
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37 RESISTOR-330,5% DIGI-KEY -- SMDRES805 R9 1
P<VALUE>ABK-ND
38 RESISTOR-499,1% DIGI-KEY -- SMDRES805 R79 1
P<VALUE>CCT-ND
39 RESISTOR-59,1% DIGI-KEY -- SMDRES805 R60,R61 2
P<VALUE>CCT-ND
40 RESISTOR-634,1% DIGI-KEY -- SMDRES805 R53 1
P<VALUE>CCT-ND
41 RESISTOR-84.5,1% DIGI-KEY -- SMDRES805 R2, R4, R5, 12
P<VALUE>CCT-ND R8, R11,
R12, R32,
R35, R39,
R45, R51,
R54
42 RES_ARRAY_15 SMD- DIGI-KEY -- SOIC16 RN5,RN15,RN| 3
10K 766-161- 16
R<VALUE>-ND
43 RES_ARRAY_15 SMD- DIGI-KEY - 766- SOIC16 RN1-RN4, 11
1K 161-R<VALUE>-ND RN6, RN9,
RN10, RN12-
RN14, RN17
44 RES_ARRAY_15 SMD- DIGI-KEY -- SOIC16 RN8,RN11 2
270 766-161-
R<VALUE>-ND
45 RES_ARRAY_8 SMD-27 DIGI-KEY -- SOIC16 RN7 1
766-163-
R<VALUE>-ND
46 SDX1155-BASE SDX1155 LCD-PMD- Ul 1
SOCKET
47 SPTX-BASE PM5344 PQFP160 U39 1
48 STXC-BASE PM5343 PQFP160 u45 1
49 SY69951-BASE SY69951 SOIC28W u46 1
50 TST_PT-BASE DIGI-KEY S1011- TST PT_1 TP1-TP14 14
36-ND
51 TUDX-BASE PM5371 PQFP160 U34,U35 2
52 TUPP_PLUS-BASE PM5362 PQFP160 u10 1

64




SN s
PMC-Sierra, Inc.
STANDARD PRODUCT r BA \— era. e PM5543 SARD

ISSUE2 SONET/SDH 155\Mbit/'s ADM Reference Design

APPENDIX 3: SCHEMATICS

65



12 3 8 7 5 s 4 3 ‘ 2 1
REVISIONS
ZONE ‘ REV ‘ DESCRIPTION ‘ DATE ‘ APPR
I I I I
SYBE9951/CYTBISL STATUS
CD=B FATL, CD=1 NORMAL
58 oM TERMINATION AT CY7BSS1 MODE=® STS-1, MODE=15TS-3,STM-1

LOOP=@ LOOPBACK, LOOP=L OPEN

LFI*=@ FAIL, LFI*=1 NORMAL

1oG7 )CY?E,U*»

18HB)—_SDX_RX_U+

1PHS — SOX_TX_U+ b u4e
= _— TERMINATION AT STXC
o ROUTP
” ROUTN RCLKN |28 (24> 5B OHM CY?BIS1 RCLKN . or ¢«
7 RCLKP [27 23 CY7BI51 RCLKP = 5r 1o¢
RINP
RA RINN RSERN |_25 (22> S@ oHM CY?BI51 RSERN oFle
E RefRP 25 oh CY7BI5T REERP = 5rinc
MODE
Ut ve e SYESSSL pn | 24 com CYTBI5L LFIx ( zFloc
LOOPX,
3 2 5] (CYTBISL) 7o | 28 16> 5@ oHM CY?BI51 TCLKN 2610¢
‘ i RXDP 2 PS_@U ouT 8 REFCLKN TCLKP 15 155 CY'7BI51 TCLKP 2G10¢
C < RXDN 3 U ouTa | 1 REFCLKP
a9 TSERP |18 <L)
lal o} ECLFPS0_19_44 o [SEENEL TOUTN TSERN 17 I35
20PPM A2 12 TOUTP 4+ | 4+ | Uss 22 c1B>
SDX1155 1y s . . L d Y
TXON d ECLIPTEK NS NS 44 44 Et
VEET UEER E BIE iad aa = <
Ny < N
a2 O
oS o~ m < [ o
a = oo o o
A . B ©
RA 52 OhM TERMINATION AT CY7BISL N I A
Ny (s}
TA b=l o oS a o
Gs B3R o] B Bas ge
D
TERMINATION AT OPT TX S | Q7 | TAY @mnsS &m
TS|
THE COMPONENTS CLB7, C188,
STXC SCPO<DS R79 AND RBB ONLY PRESENT A
= WHEN USING SY62951
281> STXC SCPO<1> TERMINATION AT CY7B9SL
261> STXC TXIN 5@ OHM

261> STXC TXDP

GND GND GND GND @ GND

_OND GND GND ; pOND GND o s
e ] el el) el ] el al] el] el &[] Bl
- - - - - - - - - - DRAWING
‘ ‘ ‘ ‘ . I : ‘ TITLE=ADMREF.
l ABBRE U=ADMREF

LAST_MODIFIED=Fri Aug 9 11:19:18 1996

@ Q PMC-Sierras Inc.

DOCUMENT NUMBER: PMC-951036 TSSUE: ISSUE 3
TITLE: ADM REFERENCE DESIGN-INTERFACE DATE:
PMC S543-REF S6/@2/14
ENGINEER:  G. ZHANG PAGE: L OF 1@
4 3 2 TRUE 1

10 =l




12 8 7 5 s 4 3 ‘ 2 1
REVISIONS
ZONE ‘ REV ‘ DESCRIPTION ‘ DATE ‘ APPR
&F2> —_MC PAGE (3> /CONCAT ! f T T
18GE>— RAVD_U+ s Vool
1@F 4> TAUD3 U+
o Taunz g wq s
U+
1862 e ol
18645 TAVDL_U+ 118
= TAUD4_U 76 28 r
U+ "
18F 25— Avce %?E solt2
s zo-°
OEB
RS3 B34
L ¥ TAF 257
2 1
MNETERAL AEAR STXC GTICLK . 3piac
22 B.DLUF R4 e e e e e e s
1E2>, CY7BISL TCLKP 1A ! QO BREEBETNE ISR 8 uas N
28 CCC CCCCCCCC 4=+ D e <
1E2 CY7BI5L TCLKN SRV 27 |TXCIF 555 ooooooog pppp D0 1XCOR [Cis
> 1 TXCIN gogo Dgoogogg Cicl o TXCON ¥
€34 @.@1UF —H 00000000 BUUS O 2 5@ OHM TERMINATION AT CY7BISL  STXC TXDP —icimc
S OHM TERMINATION AT STXC N OEUWRNON FNGR TXoP 25 TRCTRIN gllm@
X:
1l 141
t e iy
RN1@ 1K
15 a2 £
2 RINC@] TouTC@d [
L5 23 |RINC13 TOUTC1] Fas
157 2| RINC23 TOUTE2] 35
iE] |RINC33 TOUTE3] 32
i1 Z5|RIN{41 TOUTE4] 35 L
1z 25 |RINISI TOUTLS] 5%
o1 5 ST {RINIE3 TOUTLE] a9
’i RINCTI TOUTC™] [
e || RIR rorp &
1 2 s3 134 2 STXC GRICLK
cdtear sa |R3IN GRICLK Frec
1E2>—~ CY7BISL RCLKP L2 S| RRIS- R28
1£2) = CY7BS L RCLKN <1 p gror L S5 RXER a7 NEED JUMPERS BETWEEN JL AND J2 FOR NORMAL CASE
1E2>
€2, = CYBI51 RSERN ] 831 @ oI e ity o IoNEXT PAGE
S X )
5B OHM TERMINATION AT STXC Zralyci g RSER STXC ROUT <7..@> o
1E2> CY7BISL LFIx (4] .
= s |TLATS_TRCPDAT L g5
1o | TFERF _TRCPFP 2 -3
- — 8 |RLATS_TRCPCLK £-2
i 7 |TSD TSDCLK | B E-8
= E i O
981>~ EXP TRCPCLK T3] E’?B
9B1>= EXP 12 = la {TLD TLOCLK [ L -
8B1>~ EXP_TRCPDAT 11 e 1 || 56T oW
1g 4 [T 158 | TAPS TAPSCLK | 157
1 155 H TTOHFP |_1S6
SPTX TD<7..B> RES_ARRAY_15 152 | TTOHEN TTOHCLK [—153
3D1 i _f g
= 2 se |TIN[G3 STXC ROUT £@3 STXC RRCPCLK , gBLac
25 T1N D3 PM5343 RoTESs STXC_BRCPDAT . 551a¢
= TINC32 uTC33
26 | TINt43 ROUT L] STXC RRCPPP o gBlec
g e
4 61 [4SN)
45 | TINC73 ROUTE73 u4e
O [ corp | 12 PAHTCSAL e RNLL 278 LED ARRAY INDICATOR
148 | TICLK 2llAalL Y1 8 .
g2 MC TDIS 1517 TDIS |OS_RRCPFP | 71 slA2 y2 iz ose Elloig
ore LAIS_RRCPDAT [72 A3 Y3 B LATS STXC
6C18<ECI@<AFL<>  3CI¢>. D7, . B> FERF_RRCPCLK [73 A4 Y4 [is
6G2<) TB2<> BE4c a5 _|prm A YS [1A FERF STXC
95| Dcl> Lorlss a6 15[i3 =95 25S,
nr21 BI1E | A7 Y7
IDLE TUPP+
=832 RSDELS Fog AB Y8 L LoFcL) PP+
23 |Dr5) RSOW [~68 L ds1 ong, THERE
al D51 RSUC [52 To 485 A +
il o a8 | Dr7l ROWCLK [—78 a
B2 -
ALal B. |78
arls RuncCK [ea NE
21 -
Acal RLOW 81 E
ALl RAPS [[82 SPTX PFERF3 - 3atac
ArS] RAPSCLK [(83 =
4 ALB1]
RTOH | 87
MBEB RTOHFP [“84
e e LE RTOHCLK [“88
TED =
7F2> = WRE WRB_RWB
7rz>g EEESTXC — DB_E INTB [ 92 INTB 3BL; 4FL> SBLOEBLD
802> = RSTB > <
SCPOL@1 STXC SCPO@ . icig
s2_|scPice: SCPOL13 TRCSCPOCL = 161 b
gt _1SCPIc1] SCPOC21 TXC SCPO<Z> 3B1BD1B<
98| 5CPIL2] SCPOL3]
88_]sSCPIC3] SCPOC4]
SCPOCST |
13 UTL CCC CCCCCCCC dddd
oun uuuouuy DDDD O
25 uT2 oum UUOUnn CCCC D
=== O000O0O000 LUy C
OFN BFNWAII0NN ~NLA O
DRAWING
TITLE=ADMREF
ABBREU=ADMREF
LAST_MODIFIED=Tue Jul 3@ 11:47:33 1996
4615 TUPP_AIS
4G~ TUPP TIDLE
31> SPTX PFERF<3>
4E1> —~ TUPP LOM1 ﬁ
4E1> o TUPP LOM2 e
401> . TUPP LOM3 Q PMC-Sierra, Inc.
DOCUMENT NUMBER: PMC-951036 ISSUE: ISSUE 3
TITLE: ADM REFERENCE DSIGN-STXC DATE:
PMC S543-REF S6/@2/14
ENGINEER:  G. ZHANG PAGE:2 OF 1@
10 B 7 5 5 4 3 2 TRUE 1




12 3 8 7 5 s 4 3 ‘ 2 1

REVISIONS
ZONE ‘ REV ‘ DESCRIPTION ‘ DATE ‘ APPR
I I I I
n TTLCLK VEC
o
ol R =
= m a
o
e 1P ECLIPTERy ) vce uLs §§ 2
s - | 0SC_TTL RN7 27
S 8_louT Vel o 9L
2 N RN CLK_MAP_ spia«
3 GND L7 LK Tt 4aci\c
F] | 1| nB SCLK _TOPP = 461«
=5 TR - AT S e
o] = 6618
EN e o8B ACK EXP = 5c1n:
os2 ]
RES_ARRAY_LS
NOEA  OB4 RES_ARRAY_B
PIN_RDC7. . B> NOEB  OBS L
I2 R u3g
a 24 [PIN_RDIP1 CCCC CCCCCCCCC  opria | 64
e E el BSES e n e
2 _RDr21 606000000 31
SEE PAGE 2 FOR JUMPING J2 TO J1 El 57 1PIN_RDIS] oA CROsNNIDD e o7
2 28 |PIN_RD[4] LoMcly |73 LED ARRAY INDICATOR
5 25 | PINZROCS] LoMe21 [£78 5 LoPc1s
& 38 |PIN_RDCE] LoML33 [L77 I LOP(2)
z 51| PIN_RDL7] 14 RN
e 2 PAISCL)
2F 1>~ STXC GRICLK 22 |PICLK_RCLK PAISC2] [ 68 e - PAIS(2)S
25 | 1IFP_RCLIIUL PATISC3] [ 69 it PAI2:3)
=185 e PFERF (1>
55| ROP PFERFCL] | 70 8 2 PFERF (2>
e —— 142 |RTCENCL BFERFIR P 0 PFERF (3>
cla £33 L1
6F 1>~ TUDX2 DOUTR(7..B> J4 123 S%Eng apoct<e 11 | 158 15 RES_ARRAY-1S
31 clap 156 e
461> TUPP_0D(7..B> R 2 4 [Pl P33 a RPOEHeES] 155 © 20 Taceal
P-2 145 _|RTCOHT L) RPOCHK 3] [~ 158 o
RTCOHL 2] Iy
R s A S 127 |RTCOHC31 RROHFRLA?
- 21 —
2—4—E-f P2 g RPOHFPLIY - SPTX _PFERF<3>  2a10¢
- 83 |DPAISLL] RPOHCL1
318 |pip p_ip| 123 52 I DPAISC2] RPOHL 23 SPTX RPOHCK! — gBiac
iT—p-19 P- MO 81 | DPAISL3] RPOHL3T [
- RN4 1K BIPECL SPTX RPOHFPL — gB1ac¢
413 P13 P15 1S 4 -1 BIFELS)
4 P_1a BIPEL3] [
sls_plg Pls| 185 RAD SPTX RAD  ga1m¢
Nele e 19 pai| 215 e | ek DDcos SPTX DD<?..@> (. aria¢
5 | 2@ Ip 22 DDC13
— D23
\r22 |pge P24 27/ B me emer s s |ence Bpe53
. cl1 £41
6F 1>~ TUDX2 DOUTR(B> 25 |p_ps p_av| 2 £ aDc23 D33
R R z eBRiE e
m——— 5 ADCS]
HEADER 9X3 G 2 ADCB1 SPTX_DPL — 4G1a¢
z 1 |ADE7] DC1IIvL PTX BCLITOL = aciec
4aF1@
nbo, EXP ACK ue |ack ¢
op1 120 | APL
Sp1> S EXPACIIIUL T1s ]ACLI1UL SPTX
91> = EXP_ AP 121 ADP GDroy | tee
PM5344 coLl [Clee
SMD GPL [
109 |GFP GC1IIVI [Cles
i3 1K 18| GMFP GOP [=3
4D1>> TC APL 5—9p-2 P-Lp— 5
41> = TCACITIUL e Jr2 E2p 51y 5 19 |Tex
1 ETOPP TRL s JF-8 BR3P 2 [T 1FP
261>= TUPP LCITIUL o JF-%9 PP P - SPTX TD<7..@> (. 2p1a¢
FERDER 5@ 7 160 | TPAISL2] TDCl3
8 1 ]TPAISC3] TD23
s
RES_ARRAY_1S ==
2615 STXC GTICLK 18653
9BL EXP TACK TDC73
Sp1STEXPTAED
GBl>=_EXP TAD FPOUT | 18 SPTX FPOUT 2D1a¢
TAD TC1IIVL 4
TAFP ToP [2
TACK TRL [3
TPOHC L1 TPOHCK L1 | 128
TPOHL 21 TPOHCK 21 [Z131
TPOHL 31 TPOHCK 31 [[132
TPOHENC L1 TPOHFPLLY | 135
TPOHENL21 TPOHFP 2] [[125
[ R TPOHENL31 TPOHFP 31 [[127
782> > A<ll. . @ RES_ARRAT-1S D¢7. . B> — 2018 AR 1<) SC1BCHCIAC
N 36 |ace: Dol 9B2<) 8G2<> 9E4<
L 57 lAcl] Dril 9ES<
38 AC21 Dr231
S 1Ac3) D3
48 Ac41 Dr41
21 1AC5] Drs]
42 _1AC6] D61
725 |AC7] D7l
7B2> - AKlB> 44 1ACBI_TRS
802 MC SPTX RSTH 45 |RSTB INTB | 57 INTB — 2c1> 4F1> SB1@EB18
2ba> S FC_SPTX CSH 2 |cap &3> PR ’
T Se_|RDB
F2,5 WRB =3 | WRB
702> S AL =25 |ALE 5555 GG666h00N
o—24 1 MBEB QOOn YOVODNUYD
v HHHH 000000000
vee Do [ AN VIR et DRAWING
St e
o
E-LQ;—M TITLE=ADMREF
= —(e3Y ~norogan ABBREU=ADMREF
LAST_MODIFIED=Tue Jul 3@ 11:47:50 1995
2B1>, STXC SCPO<2>

2C1> SPTX PFERF3 @ ﬁ
Q PMC-Sierras Inc.

DOCUMENT NUMBER: PMC-951036 TSSUE: ISSUE 3
TITLE: ADM REFERENCE DESIGN-SPTX DATE:

PMC S543-REF S6/@2/14
ENGINEER:  G. ZHANG PAGE:3  OF 1@

10 =l B v 6 S 4 3 2 TRUE 1




12 3 8 7 5 s 4 3 ‘ 2 1
REVISIONS
ZONE ‘ REV ‘ DESCRIPTION ‘ DATE ‘ APPR
I I I I
H
WCC
vee
T vce
ule T ) 3
s[Fl ol-lv -
< € < = 1 = I
[ssiNs] o o o o
oo g = [ )
H O O o} [0
~ D o
N0 Qq
36155 SCLK TUPP 3 5K R GSCLK<@>
NSCLK = GSCLK< 1>
145 - = 134 TUPP OTPL = p¢ G
15| SBMSBE v QTeE 1= TOPP OTUS = Sriac
310 SBIX DC1TIVL s 1c1a1 onp |82 TUPP ODP  5r186F Loc
3E1>
= e 10k oper. . gy 21193295, 97, 164, 166, 108, 110 TUPP OD<7.. 0> — = 16 10¢
R7B 125 114 TUPP AIS _ 2mipc SFia¢
2.2 e 150 iR ToeR E DS e e
301@< S5F 1@
En OPL TUPP_PLUS  LC1JIVl e TP COUT = B¢ [ oc SHiok
. — = o PMS362 OpL 142 TOPP LPL Eﬁi? SF18¢
= 1oP BOHC3, . 1501109 135 TUPP_POH(3.. 1> — aciac
315 SPTX DO<T..@> B8, 56,64, 62,60, 58, 56: 54 | 1 o o0 boFBea, 15| BT 187133 TUPP_POHFP<3.. 1> — gotoc
77, 111, 139
RL7 POHEN<3. . 1> TUPP POHEN¢3.. 1> — s61iac
VCC 1. BK 126 TUPP_POHCK gHL@
Ean 2 14 POHCK 154 TUPD RAD = oo F
8p2>— MC TUPP RSTB 14 MBER (&
& mc_TOPP CSB 75| RSTB 63, 98, 144
U 22— CSB LOM¢3. . 1>
TS5 Eam
[
7oy ALE = JAcE NTB -2 INTE— 8515 2B1h,
34, 156, 157, 15. . 4 26..23,[18.. 15 I N A
Adl..o > 156, 157 13, . c ¢ |18, - -
7B > AL @> wu D7 . 3> 2R1BCBetet,
cwuy TB2<> 8G2<>
pgs89 P50 82 L
42883
RIS U8 Ly g u3 A oTPOH |_1es TUPP OTPOH . =ripc
A QA | 14 ~
B sals | 7aree )2 TR A
] Qb [11 - @
RCO[IS e °
ENP 4 5 e
ENT vec e 9 8 TUPP LOML — »atec
LOAD GND |8
R &
= 3
2
us 11 TUPP_LOM2 —_ 2A81¢¢
281> STXC SCPO<2> .
T4HCB4
B TUPP LOM3 2A1\<
=1.0K D
R18
2
L 17
ar 1538 u1s U3B 74F374
) awn N e ‘2o non Hp? &1
ycc .%% 8% ﬁ A2 DA2 ; B% 8% TC OC1 SF10< 6G10¢
R23 {51 2
LLN@ L N RrCO [15=—yUcC 23 083 131pa G2z IS LB o ameeniac |
ENP % Ds a5 So1@ec<
u3 us 16 |ENT  UCC |16 |08 B3R i7|D5 QB [16 SPAL = aninc
210 K 5|95 D3o 18107 Q7 [1s anlec
. . Sbop oo = 2
74F@8 CLR 2 1Ag 88( 52
us S alo = o5
74HCB4 2 A1 3 TC ACIJIVL — 3n18©D18¢
u2s 26 |Al2 vce g8
L 74F163R 27 |A13 [¢
3 [/ oA 114 1T ]Al4
o 2 1B 0B [13 Als 1
r4HCB4 51c oc [12 22 =
= G
sl o5 [l IS =
RCO 1S
361> CLK TC Ll 2 lene
= telEnT  uce s © 27512
2 \CLK n
2JlLOAD GND (8 B THE EPROM ACCESS TIME MUST BE LESS THAN 35NS
7arisz UL4
5@ GA |14
18 o8 [
610 QD [ 1L
B RCO [15 B
ENP
e
SJLOAD GND |o DRAWING
CLR s TITLE=ADMREF
= ABBREU=ADMREF
LAST_MODIFIED=Tue Jul 3@ 11:47:56 1996
aFa>e, MC_PAGE (@)
8F2> > MC PAGECL)
BF2) MC PAGE<¢2)> l@ ﬁ
8F2) > MC_PAGE (3> /CONCAT Q PMC-Sierra. Inc.
DOCUMENT NUMBER: PMC-951036 ISSUE: ISSUE 3 A
TITLE: ADM REFERENCE DESIGN-TC AND TUPP DATE:
PMC S543-REF S6/@2/14
ENGINEER:  G. ZHANG PAGE: 4  OF 1@
10 9 B 7 5 5 4 3 2 TRUE 1




12 s 3 ‘ 2 1
REVISIONS
ZONE ‘QEU ‘ DESCRIPTION ‘DQTE ‘QDDQ

361>~ SCLK TUDX1

F&»mwbmm
|

108
119
126
135
143
148
154

4D1>, TC OCL

461> TUPP QTUS

OTPL
OTPOH
AT

TDOLE
LCLJIUT
LPL

o o

couT

EEEEEEE=E]

LOLLOVOUY

EEEEEEEEE]

QUOOLNNUNGN
DNOURWN-T

802> MC TUDXL RSTB
7£2, = TIC TODRL C5B

7F2> ROB

72> = WRE

702y SALE

B> AL, . B>

C
pE4c BG2<> 7B2O>  3Cigy aD@s> D7, . B>
SES<

v

e

U8U5508gDDDDD
ROMGENANICINAINS

RN13
1K

<I>IS8N
<2>I55N
<E>I55N
<#>ISSN

<@71>000n
<T71>000n
<g1>0adn
<ET>000n
< 7>000n

TUDX# 1

TUDX

PMS37L

Doy
Dou
Dou
Dou
Dou
Bou
Dou
Dou

Dou
C

Dou
Dou
Bou
Dou
Dou
Dou
Dou
Bou
Dou

AoU
AOU
AOU
AOU
AcL
AoU
AOU
AoU
AU

IFP
oFP

PITEETDD
ANOUTAWN—E

| 82
[Ca3

QrOnnOno
E R

111

RS

clcdc|oldlc
o o ]
o
(RN NN

TUDXL MAP COUTL

EC

94
a3
EE
a1
el
89
88
87

FNTETE Yoy
DRNNDUADD

RES_ARRAY_1S

DRAWTING

TITLE=ADMREF
ABBREV=ADMREF

7H2< OFS» ‘Wi@E{é%Cb INTB LAST_MODIFIED=Tue Jul 3@ 11:4B8:@5 1996
§ Q PMC-Sierras Inc.
DOCUMENT NUMBER: PMC-951036 TSSUE: ISSUE 3
TITLE: ADM REFERENCE DESIGN-TUDXL1-CONTROL| DATE:
PMC S543-REF S6/@2/14
ENGINEER:  G. ZHANG PAGE:S  OF 1@
10 s 3 2 TRUE

1




12 3 8 7 5 s 4 3 ‘ 2 1

REUVISIONS
ZONE ‘QEV ‘ DESCRIPTION ‘DQTE ‘QPPQ
I I I I
RNE
IK veea
qL
u3s
RES_ARRAY_LS
361> SCLK TUDX2
4p1> TC OClL 1FP | 82
= OFP [[8a
461> TUPP_OD<7.. 8> TUDX2 DOUTR<T. . B> — 3F1aQC1oc
a 3 | DINT<®> DOUTR¢@> | 73
DINT<I> DOUTR¢ 15> [7L
DINT<2> DOUTR<¢2> [&7
DINT<3> DOUTR<¢3> [65
DINT<4> DOUTR<4> [[61
DINT<S> DOUTR<S> [57
DINT<E> DOUTR<E> [53
10 | DINT<7> DOUTR¢ 7> [5L
461> TUPP ODP 1L | DINT<B> DOUTR<B> | 48 TUDX2 DOUTR<B> — 3F1@@c1a<
COUTR [84
80 | SINR<D> S0UTT«@> | Li7
79 SINRCL> S0UTT<L> [[L16
78 | SINR<2> So0TT<25> [CLis
77 | SINR<3> SOUTT<3> [[L14
76 | SINR<4> S00TT<4> [[113
46 | SINR<S> S0UTT<S> [[L12
45 | SINR<B> S0UTT<E> [L1L
44 | SINRCT> SOUTT«7> [ Lie
23 | SINR<BS S00TT<8> [~ les
961> — MAP_TUDX2 DINBCB..B> TUDX2 MAP DOUTL<B..®> _ oFipc
2 18| DINB<B> TUDX#2 pouTL<e>
<1> 1>
25 | DINB<2> DOUTL<2>
24 | DINB<3> DOUTL<3>
25 | DINB<4> DOUTL<4>
26 | DINB<S> DOUTL<S>
£ | DINB<E> DOUTL<E>
DINB<7> DOUTL<T>
8 25 | DINB<B> DOUTL<8> [T D
TUDX GUTL [ 128 TUDX2 MAP_COUTL . SE1ac
PMS371
2L |SINL<@> SOUTB@> | o5
22 |SINL<1> SOUTB< 1> [[94
25 |SINL<2> SOUTB<2> [[93
24 |SINL<3 SOUTE(3> [[92
25 SINC<A> SO0TB¢A5> [a1
S6 | SINL<S> SOUTB<S> [
S7_ | SINL<B> SOUTB<E> [89
S6_|SINL<7> SOUTB¢7> [88
55| SINL<B> S0UTB<8> [&7
AOUTR<@> | 74
802> ~_MC TUDX2 RSTB AOUTR<1> [ 72
5, B_TIC TUDXS CSB AoUTR(2> [o
35> [
T2 RDB AOUTR<4> [ &2
o ETIRE AOUTR<S5 [“s8
7D2>= ALE AOUTR(E> [ 54
AOUTR¢7> [s2
B2 A<IL. . @> AOUTR¢«8> 149
? § A<@>
ALy
2 24 1R3> AouTL«@> | 127
3 S A3y AOUTL < 1> [138
BG2¢> 7B20 3Cg ani@O—> D B> 2 6 |Acd> AOUTL <25 [[132
8L 11 D<a> AOUTL<3> [[136
9ES< SEAc =2 |D<L> OUTL<45> [[138
351D A0UTL (S [Z144
D<3) AOUTL B> [
37 1D<as AOUTL<7> [~ 158
38 1D<S> AoUTL<8> [152
— 35 1D<B>
RNS 48 |D<7> ccccece
1K cCCCC cccccccecuuunmmy INTB o6
uuum  nuumuauuun o numug
ouom  NUNNANNNNOOOOOOO
> | Fhe O000000O0AARARAA
AR QRRRRIQRRRALALANL
4 ENWA —=NWAUINNDOE-NWAUD
5
6

HEC OFS> AFLZRLaC> INTB

DRAWING

TITLE=ADMREF
ABBREV=ADMREF

LAST_MODIFIED=Tue Jul 3@ Ll:48:12 1996

@ Q PMC-Sierras Inc.

DOCUMENT NUMBER: PMC-951036 TSSUE: ISSUE 3
TITLE: ADM REFERENCE DESIGN-TUDX2-DATA DATE:

PMC S543-REF S6/@2/14
ENGINEER:  G. ZHANG PAGE:6 OF 1@

10 =l B v 6 S 4 3 2 TRUE 1




12 3 8 4 3 ‘ 2 1
REVISIONS
ZONE ‘ REV ‘ DESCRIPTION ‘ DATE ‘ APPR
I I I I
INTB —2cl> 3BL> 4FL> SBL®> EBLE>
SF5>
u4r
s
74HCD4 2ar32
ycc  RNS 12 usa
1K us2 1
S E | usa 2(rarcz2
Uz us ] U3 g |T4rces )2
s 2 Z4HCR4 2
1 2 Fs 13 12 051
7 L_‘—\
8
T4HC@4 TAHCB4 T4HCD4 arcos Y2
us1 2 36
RES_ARRAY_ 1S = 6 MC TUPP CSB . 4Fioc
s
8 12
g | 7arces acon)_L 74HCB4
U4l 42
AL Yl] 18
L3 A2 y2[ 17
a3 Y3fFke RSTB REGISTER CLR . &F1d¢
2 As  YS[ie RWEB u21
L = 88 B3 =8 19 gf. WRB , 2c1pGBLAGr LBGCLaC 5D1a¢
Ne AB Y8 Ll E Ell[o \=LEE!
L [BI 3 & [y - L B RDB o, €19 GB1B@F 1BECIBC 6D1B¢
B2 |B2 2 5 &5 &es L76 a1t V2Eue UZ‘;HCZ"‘ Usa . US1 U4 <
1S > 2 JG2a YERe 4
v 1 —=9 o B, 3 4 MC MAP CSB
33 |B3 ! I = B 7AHCSAT ’icozg Nid < Garca( ;@ SES
B4 |B4 2 v & 74HCO4 TACISE 74HCD4
B5_|BS 1 id e u23
> 4 - T4HCS41
- ; HE R =
-— Y Y
BT 87 = 5 a5 5 5¢ Y25 MC STXC CSB . acimc
—t s Y4 Y3
B 88 B 4 : 5 1A Y5 u2m v2 BiL
89 |ps (S res— 3 ~ T 1r6 YB 5 1ol Y5
= % 5 a7 ‘ 4 dcea Y6 ps MC TUDX2 CSB . gD1@¢
B2 |pip cia [cia ] 5 [} S A8 5JG2B Y7 T
Alo Ao | T __ | MC TUDX1 CSB . spioc
atons g 4 2
L1 o
Bl2 |B12 Cl2 > 1 a [ ot 2 3 MC SPTX CSB
ALz Al 8 X 3B1D:
B3 |55 & ;H . v i‘—\fg 1o|741co8 <
A N 7aFos L
814 [B14 Cl2[< 5 B =
Al4 At = J/
BLS |B1S %i% g s -
us 816 (16 7;’4‘ 4 ALE geLo@BIaUr La&CIaC BD1a¢
817 [B17 CI7 [l 1 3
Al7 AL
BB |B18 Clg [cle | 2
AL [Ale | a uaz
B2 BlS CIS 58 L L u=2 Jrarcaz )-8 REGISTER ENBL . & 10
=1 Vee 3 1A
52 B2 (2P 222 = Zr RNLE LBK 2 2 ,_EB*?
B2l |B21 Col | cat 1L 3 7
Azl [Rel | =) ] 1L 12 ua6
B22_|B22 ggg €22 2 us 4 u=22 ’ﬁumzz 11 REGISTER ENB2 . gniac
823 |B23 C23[c23 R Fie n 1 g |7ancaz)-E 13
B24 |B24 8 r >
: Gl a ua6
B25 |BaS ~ T4HCB4 8 REGISTER ENB3 . 8Bio¢
B2B B2 ﬁ RES_ARRAY_1S 10 rancs2
= G B ’
B27_|B27 3 Y 4 uz26
828 |B28 = )7arcan)-8 REGISTER CLKL - gFioc
u1s
828 |B2g
B30 |B3D £ B B i L i
2 A3 B3 [B 2 2 2 ' uz26
B3l (B3t E a2 B E E _ E )7ancs)3 REGISTER CLK2 . sriac
B32_|B32 5 A BB E 5 S E
5 A7  B7 [L2 5 & 5 5
z A8 B8 [l ka z ] ka
12 u22
S6-CONNECTOR RS j7AHC32 fui REGISTER CLK3 . sciac
DIR 13
e ’7
o 7AHCT245
~
B I
= 12
MICROPROCESSOR INTERFACE %ucc RNLIS 18K = Acll. . @ %B{S?Sé??%&é“@‘ 5C18¢
s [ o1 1]
S = |
: D<7..8> — ppjgoacie 4L BC1DC
7 8575 arac
]
5
RES_ARRAY_LS @ ﬁ
Q PMC-Sierras Inc.
DOCUMENT NUMBER: PMC-951036 ISSUE: ISSUE 3
DRAWING
TITLE=ADMREF TITLE: ADM REFERENCE DESIGN-MICRO CONTROL| DATE:
ABBREU=ADMREF PMC SS43-REF 96,82/14
LAST_MODIFIED=Tue Jul 3@ 11:4B8:20 1996
ENGINEER:  G. ZHANG PAGE: 7 OF 1@
10 9 B 4 3 2 TRUE 1




12 3 8 7 5 s 4 3 ‘ 2 1
REVISIONS
ZONE ‘QEU ‘ DESCRIPTION ‘DQTE ‘QPPQ
I I I
U24 u3v D<7..8> 2{g¢BCLe> AFLe> BCLBC 7B2C  9E4¢
8 2 o1 Q1 AL YLl 18 ® 1%
El A2 Y2 [ 17 SES<
2103 02
iEReE] ERE]
8 102 93 A4 ya
I3 155 o5 12 A5 Y5
121 Re op 1S A5 YB
17155 88 s A7 Y7
18 Ipg g [18 A8 YB[IL
7c2> o REGISTER CLKI1 1 e
—dcrR
7AHC273 PAHCSAT
MC PAGEC®) . 4Bl
7F2> o REGISTER CLR <
MC PAGECL)Y . aniec
MC PAGEC2) . aniec
MC PAGE (3) /CONCAT —pHidc 4A18¢

702> —~ REGISTER ENB1

MC TDIS _ zpiac
MC MAP CONTROLL . gpsc

MC MAP CONTROL2 . gpec

MC MAP CONTROL3 . gpsc

e e

7ca> — REGISTER CLK2
7ARCSAT
MC MAP RSTBL . gpsc
7c2>  REGISTER ENB2 MC MAP RSTB2 9D5<
MC MAP RSTB3 aps«<
MC STXC RSTB . aciec
MC SPTX RSTB . 3Bioc
MC TUPP RSTB AF10¢
MC TUDX1 RSTB _spiac
MC TUDX2 RSTB —gp1ac
u42 use
2 3 AL YI| 18 ®
1B G5 A ol
7 1p3 Q3 A3 Y3
8 D4 gz a4 v4
13 1ps @s |12 A5 Y5
14198 @g |15 A6 YE
17 157 &7 |18 A7 Y7
16 |pg g |19 AB Y8 [LL
B2 REGISTER CLK3 Jt LK J; G1
LLdcir $194Co
TARC2 73 PAHCSAT
7c2>  REGISTER ENB3
DRAWING
TITLE=ADMREF
ABBREU=ADMREF
LAST_MODIFIED=Tue Jul 3@ 11:48:26 1996
§ Q PMC-Sierras Inc.
DOCUMENT NUMBER: PMC-351036 ISSUE: ISSUE 3
TITLE: ADM REF. DESIGN-CONTROL REGISTERS DATE:
PMC S543-REF 96/02/14
ENGINEER:  G. ZHANG PAGE:8 OF 1@
10 9 B 7 6 5 4 3 2 TRUE 1




12 3 8 7 5 s 4 3 ‘ 2 1

REVISIONS
ZONE ‘ REV ‘ DESCRIPTION ‘ DATE ‘ APPR
I I I I
048
74HCSAL
> [AT v1l-l8
| =
7
4F 1> o TUPP POHCK 175 V5[ L
4F1y =_TUPP RAD a1 valis
461> 5 TUPP LC1T1VL R B SMb
4F1> = _TUPP LPL a7 Y7 [ 12 RNL7 1K
A8 ys [LL
RE3 | st
2 G2 é
4F 1> TUPP POH(3. . 1> us E
AL Yl|- 18 7
4F1> —__TUPP POHFP<3.. 1> a2 Y2 [z 5
41> E el
v 2
AF1) ey s> TUPP POHENCS. . 1> fa Y31z RES_ARRAY_LS
> A5 Y6
Y7
Y8 1
MAP TUDX2 DINB(S..D>
uia BE 1@¢
33
M
RB4  7aHcs4l A3 Y3
18
M
ui3 A8 YB
a7 Y7
& 2 [AL YL 18
I 3 lpp y2[1r AB Y8
=z __
8 7 e o
25 1A5 Y5 G2
S _T1rE B o
se1, TUDX2 MAP DOUTL<E. . &> [S—FA7 Y7 INTB ( 2c1> 381> 4Fl> SBID> 6B1B> THEC == TAHCSAL
o ¥ 51 =
ﬁég yce
G2 l.ZK?
74HCS41 Ree
u4 A AT AT AT A AT AT A @ @ AT A
AL S0 20 al ol U0 0y EIEYal 50
g c|c|a|a|a|alalald| T a|a
= C A E of o w ol o o o o o o o o o I T N B S s R s i
5, A 5> as o u & o I a5 0N (R & B 243 i I I s - B g B 8 b
=2 = & =3 o2 9999999999999 9999995999999 99999 999999999999
STon DOUTL
SE2 D! AP DOUTL <4> A7
S£5, STOD AP DOUTL <35 a8 me Mo r D - BLEO DU SO E D S DUED MO oMW ED S ODNO oML O 400N o
L C T T 422N NANMRNDIOOND®OYTYYIIDWODODODOOOODONCELENEDDDODODO D@ i
J‘a T T T T qa ¢ T qTJC | C T TCTC T TCTCTTCTTCTTTTTTTTTTTTTTTTTCTTTTTTTaT|T —
2 ] Oln T V[T U Y 00 OUY OODS U OODONY IOOCUY O®OONYT OO UYT OO N Y OO o
— O = N Y U0 O A4 -4 SJ4 0N NN NN DnDM O MnNY Y Y Y YN WWwnWwWwWwWwWwwsN~SN>EN~SDNDODOoOooOoOoOoOaoao|d [N
R21 7AHCS 41 ¢ ¢ ¢ ¢ CC C C T T CTCTTTTTTTCATTTTTTTTTTaTTTTTTTaTTaTaTaTaTaTaTaTaTaa|@ —4‘
T [ [ [ T T [ [
. K I R R A O = N O I = Y B B = I I (PO: B B = [ [ [ [ = Y R e g &
Igygsyyeys o b 3 3 I I I I s T~ R B o B3 z
7la o d|q ¢ ¥ g g i T d Qe e e g e ek 4 2 8 g g g tl
<|Z |z glololo|o|o|o|o|p|p|D vee
FEEEIZIT |5 090500000805 09 0308 e tr
Bk e} o UL LT LS L US U Um Ug U= uLL
uz x|z |z|3 o7
D|D|D oD =X ,7791 Yl | 18
TUDX1 MAP DOUTL(¢2> 8 U ) 17
52, S TODX T TRPDOUTE D> FE PN MAPPER INTERFACE $ih3 valie
SE2>= TUDX1 MAP DOUTL<B> A3 Y3 ﬂm‘%gggmﬂﬂ o 15 laa vallis
3H1> 5 CLK MAP Az v4 212120e0=02 0% A5 ys[[14
AS Y5 515 (50200 0w i:} AE  YB[ 13 EXP ACK 3E18¢
4C1>—~ TC OCLJ1 A Y6 D> |0 |3 |- A7 Y?H*E_‘Z%DSDL@
AT Y7 [SHESH{S] AB Y8 [ 1L 3D10¢
Y8 (Ll 0~ On Ot et
= vee s 96l
9L ¢12dc2
Tisdes
74HCS41
TAHCS4L E a
4c1 sPAl M/j R24
4(11% SpAz RE2 - OK
4c15 = TC ACIIIUT s
401>
3G1> = _ACK _EXP £ 2 [AL
6F 1> TUDX2 DOUTR(?.. B> ez
a3
as
25
a7
AB
$5-qGL
61> TUDX2 DOUTR(H> ‘ o
[ ol o | wl o o o ~ = 0 a o o ~ o ~ - o | [l | - n oo~ oo T4HCS41
douwerod o o m i & g g S b o B & £ 0 o o B g 3858
deeEedaaddquygayegedegiid e eo gt gguugygegygeedde
N DY ED S ODE0 S DUE0 S 0DNDSDNE0 00N DD S OPNQ 00NN 00 L0 o
oC CCaTaTC -4 -4 -4 4 4NN AUOMO@OMOYT Y Y Y YWOWOW0WWOuwuo~S~ESE~NEO0O0O®0o0a0ad —
CCaCaCaCCcaCCcaTCcaTcaCaTTCTaTCTCaTCTCTCTCaTTCTTTTCTTTCTTTTTTTTTTTTTaTaTa —
S
8N Y U008 NY WUDODeNY WUODE MY WOUDODeNY WODODQNY WUODe NNy DO NY U0 N Y WO %
S T S T B e A A A A £V V0 B o 0 O 0 0 O A~ A A 10 NN 10 0 O T T V' [ Vo o V' s s A Ao Ao [ O R 0 1 o [ o | B o o) [ o | T} [N
€ T TCTCTTTTCTCTLATLATTTTTdTddTdTacddecdaadacadddaTTaaacaTaddcdcTcadadacadadd o
T [ [ [ [ T [ T T T T T T T T T T T T T T T T [ [ I [ T T o
%JIE‘”ETEEEENE%%EWE%?@@%’EEEHEEE%%EEEEQF’&E%%%%E%QE%? z 2 VI8 EXP ADP  3p10¢
dd o @Yl LRI RITITILLYLLEREL LR T bk B ? PR e YT LT N s
& E] Y5 EXP_TRCPCLK — 2e1ac
RING EXPANSION INTERFACE A S 0 gEiee
B EXP-TACK = Sp1ac
— Y7 EXD _TAFP 3C1@¢
2015 STXC RRCPCLK = Y8 EXD TAD= 3¢ 1
201>, _STXC RRCPFP .
201> STXC RRCPDAT A RIED:
3F 1> _SPTX RPOHCKL
74HCS41
3F 1> SPTX RPOHFPL
31>, SPTX RAD

@ Q PMC-Sierras Inc.

DOCUMENT NUMBER: PMC-S51@36 ISSUE: ISSUE 3
DRAWING
TITLE=ADMREF TITLE: ADM REFERENCE DESIGN-CONNECTORS DATE:
ABBREU=ADMREF 96/02/14

PMC 5543-REF
LAST_MODIFIED=Tue Jul 3@ 11:48:32 1996

ENGINEER: G. ZHANG PAGE:S  OF 1@

10 =l B v 6 S 4 3 2 TRUE 1




12 3 8 7 5 s 4 3 ‘ 2 1
REVISIONS
Ve ycc ‘ REV ‘ DESCRIPTION ‘ DATE ‘ APPR
DECOUPLING CAPS FOR RX_UCC OF SDX1155 ON PAGE 1  DECOUPLING CAPS FOR TX.LCC OF SDX11S5 ON PAGE 1 i i i i
B
5 SDX_RX_U+ | o 5 SDx TR
e lcia@ lcns lC? lcw ces g lcial lcmg lc% cas c76 DECOUPLING CAPS FOR ECLFPSO_ 19 44 ON PAGE L
2. o1UF To.alur To. 1uF @. LUF 8. 1UF o.01UF To.eiuF To. 1UF 8. 1UF B. LUF
P o of P P P
Qﬁ$ TQ$ —
\CC \CC \CC \CC
DECOUPLING CAPS FOR CY7BISL ON PAGE | DECOUPLING CAPS FOR STXC RAUD ON PAGE 2 DECOUPLING CAPS FOR STXC TAUDL ON PAGE 2 DECOUPLING CAPS FOR STXC TAUD2 ON PAGE 2
B Fe B B
B CY7B_Us  1Fac RAUD_U+ 217 B TAUDL_ U+ arc 1. B JAUD2_U+ o
5
c6 lczz c54 lczzg lCSS lczzz lcm c169 ca3 |+CL148 15 cl65
Lour 2. 0lUF To.0luF Te. 1UF . 1UF 8. 1UF @. 1UF . LUF Laur 8.01UF 8. 1UF Laur 8.01UF T@. 1UF
o o P P o o o o o o
= Miakve Miaive
AJcc e Ascc
DECOUPLING CAPS FOR STXC VDD ON PAGE 2 DECOUPLING CAPS FOR STXC TAVD3 ON PAGE 2 DECOUPLING CAPS FOR STXC TAVD4 ON PAGE 2
B B
cieo . 2 TAUD3_ U+ arc 1. TAUDA_ U+ ag7
Jew Jere dome Jewe los Jeasm Los de Lom dam dam Lo das 1 ; ”
_lsC13a cisa ci7e ci7a cLes c164 cie@ c1s6 cs ciss cie3 c178 cL73 cie7 _lscel c1s8 cism _lsc14al cie2 cis7?
Lour @.0LUF To. LUF 8. 1UF . 1UF 8. 1UF @. 1UF 0. LUF 8. 1UF 8. LUF 8. LUF 8. 1UF @. 1UF 8. LUF Leur 8.01UF T@. 1UF Leur 8.01UF T@. 1UF
o o o o of o o of o o o o o o o o o o o
8. LUF
= TA”Z A
AC Ve vee
DECOUPLING CAPS FOR SPTX ON PAGE 3 T DECOUPLING CAPS FOR 4SFCTEWS ON PAGE 3  |DECOUPLING CAPS FOR OSC_TTL ON PAGE 3
7iC62 ALCLEE lc172 lc177 lCLEZ lClBS ALCL'54 lCLSS lClSQ lCLEE lCLSE lCLSL ALCLEl lc175 iCL7L ic145 lCLSZ Lclélﬁ L Clas Ccl44
Lour 2. o1UF To. LUF 2. 1UF @. LUF 8. 1UF 8. LUF @. LUF 8. LUF 2. 1UF B. LUF 8. 1UF 8. LUF . LUF 8. LUF B. LUF 8. 01UF T@. LUF 8. LUF 7. B1UF
o o P o o P o o o o P o of P N o
Jg DECOUPLING CAPS FOR 74HTCS41 ON PAGE 2 AND 3
2yec Aucc AJcc 2yec
DECOUPLING CAPS FOR TUPP UDDI ON PAGE 4 DECOUPLING CAPS FOR TUPP UDDOAC ON PAGE 4 DECOUPLING CAPS FOR TUPP UDDODC ON PAGE 4
Jews dae Jos dem 1 ] l . l l
ciis cier crs cs3 c44 L c31 c74 CSS c43 caz 2@ L clos co3 c73 c57 c42 c29 c19
@. LUF 8. 1UF @. LUF @. 1UF a. 1uF a. 1uF 8. LUF @. LUF @. 1uF a. LuF L LUF @. LUF @. 1UF a. 1uF 2. LUF a. 1uF a. LuF @. LUF @. LUF @. 1UF
P o o P o P o o P
Aucc Lyec
DECOUPLING CAPS FOR ALL OTHER IC’S ON PAGE 4 DECOUPLING CAPS FOR TUDX1 ON PAGE S
cl2g] clop Clgs €95 CBS €94 CL Cca  C3  C5
wl Lﬁl Lﬁl Lﬁl Lﬁl W y L]Ll L]Ll L]Ll _lsCl34 lcms lcazz lwz lciag lcm? lcna lc127 lcua lcmzz lcgz lCBB lcn lcse lcns lciaz lng lcu? icma
— - — — - - - — - - laur 8. 1UF @. LUF @. 1UF a. 1uF @. LUF @. 1uF a. LuF 2. LUF @. 1uF @. LUF @. 1UF @. 1uF 2. LUF a. 1UF a. LuF @. LUF @. 1uF a. LuF
& iy & & any Y iy [~ Y oy | a o m o o a o o o | a o | n
pvee
DECOUPLING CAPS FOR TUDX2 ON PAGE B
Jen o= Lem Jez Jeue Lo Lo deme dem dees Lo dems dem leus Tom e dem 1
4 4 4 4 4 4 4 4 4 4 4 4 vee
_Jscr22 ca1 css ci3L cles cile cima cot ce2 cre cs4 c4p claa ces ciis clol csl com cs2 & =, B3ep
Leur @. LUF 8. LUF 8. 1UF @. LUF 8. 1UF @. LUF @. LUF 8. LUF 0. LUF 8. LUF 8. LUF @. LUF 8. LUF @. LUF @. LUF 8. LUF @. L1UF 8. LUF 27 r
o o P o o P o of P o o o o P o o P o o
4 R
“licize LC135
L Leaur 100UF
- ol
qvee
DECOUPLING CAPS FOR ALL IC'S ON PAGE 7 AND 8
COMMON POINT
7iC45 lCBQ lCEB lc?g lCE7 lCSL lc37 lCZB lc17 lCEE lCEB lCBE lCLlél lcl@@ lClE lc27 lCSE lcig lCEQ l c38 lCLQl
Lour 8. LUF B. LUF 2. 1UF @. LUF 8. 1UF 8. LUF @. LUF 8. 1UF 2. 1UF B, LUF 8. 1UF 8. LUF B. LUF 8. 1UF @. LUF 8. 1UF 8. 1UF B. LUF S1ur T 1
o o P o of P o of P o of o o P o of P o of L RrA A
e @ é
DECOUPLING CAPS FOR ALL IC’S ON PAGE 9 DMC*S rerras Imc .
Tucs2 :chs :Lcas :Lcsz icee :LC?B :Lcs? lc lc icisg DOCUMENT NUMBER:  PMC-351036 TSSUE: TSSUE 3
Lour B. 1UF . LUF 8. 1UF @. 1UF . 1UF @. 1UF o. 1ok Te. 1r Te. 1ur ~DRAWING
oy ol | al ol | ol ol DMREF TITLE: ADM REFERENCE DESIGN-POWER DATE:
ABEREUCRDRREF PMC S545-REF 95,8214
LAST_MODIFIED=Tue Jul 3@ l1:48:46 1996
= ENGINEER:  G. ZHANG PAGE: 1B OF 1@
10 B8 ‘ 7 5 5 4 3 2 TRUE 1




SN s
PMC-Sierra, Inc.
STANDARD PRODUCT r BA \— era. e PM5543 SARD

ISSUE2 SONET/SDH 155\Mbit/'s ADM Reference Design

APPENDIX 4: OTHER LAYOUT DRAWINGS

66



P

GND_PLANE

PMC—SIERRA ADM REFERENCE DESIGN REV.2.0 1996

@ L
(N N XN N NN XX NNNNKKENXXNXXNNNXNXXNNNNXHJX] ®e
s e (XX ENNNENENENNERENENNREKXNXNNNEXNNNNHJENJY]
] ®® 2P RIREOARIIEOCRIRAERPHRERREROE® ®e
ee °
® L[]
° : e e .
e °= ® cae® o oo, @ o
® °
o~ o .0.. L . . .
° o oas
. ee ¢ . o [ N . oo . ®
® @8 ,". .°0 e s e o o ® ° ® ® ®
L L ®
L X ] . @ e o e ° ® . o ® ®
° . oe@ s 3 LX) ® @8 a6 6 ®gn%°%0
® . ee® ° .- . N ves
H paps o, ® ® ae ,'.9.‘.90 e o% @ ® 9% @ 9@.99 : 1) . R
e L] o I3 L]
. . L R RIS S SN
*c 0@ esemateteos % my ° P 3 . e 0, 8, ¢ LI
: 0@ °. : o °° f . e e o te .
° ° ee o0 — o, o R . e v e s,
L] ° ° % Q.’ b °® : e ° of ° ° °
® ® . s e LI L M R
e @ e o0 &% N N e 8 :!’{’. 0.'-; 'O.- o of
® ® o ® ® ° ) ° ® ® e
® : ot ® ‘e ®e ¢ e ° @ .0
® ® ® . s ¢ s ® ° ° Lo D ..oeo:leo.QCOQIO'..'.'.. ° R & e
. @ N e e ® e o° ‘e s oo
. ® o ° . e a e9h., ® ° @ ° ° . ° » 3 s e o s e s ® .
® R N ® ° . N e'es ® —° s e @ [ ] & @ N N o
@ ® ® o0 e ° © N L@ @ ® ®° ,t., ° . :.eoeoeooeg e, o .
L] N e L ® ,® ® ® ° : .'- . ®e s, 0020080008 ., . . .
e e : b ® © e o B . » oo .000c000e0 - .
. . ® e @ © o3 . <n -
@0 0, w0 o o8 o°e HE
N ® @ o @ . se "o oo oo ] I
® ® % ®® ® o
. . ® @ © © ©f o 8 s Sews “wige . s %o ° 2, °
® ® .o @ “® ® ® :’ ®se se @ e es” oo o 85 0 g8 0 '.e o ®
. ® © ® ® oo . 05 . PR
® ® H o e ® o ® 8
: O R R
® ® .2 . N . et FCE T
® ° e e 2 LI -‘ o ® ° g0 e ® ®
. ° Seo o R e g ¢ 2 .
e % D ° H ) ° °
° . . H . . o) HC :. s .
R o . ® e o ° B .
0’ . fe, ¢ . g, M * 8 ° . % C ° ..“o . ° " ®
o -
: e, ° S e G o 5% 5a's eue .:e: . ° P "%e 5 5 e, ° s, °.
L} I-.ﬂ 09 .e o .0 L] L] ° ge L L] @® » @ ° ®
B - C ° ® sue’e * o o ° " o, Tesd o =, et ° AR AL P fa s ®
. e e ® oo ® ® o ° 8 ,° 0s® e & @ o «%e 8,% % s e s s . °
° ® ° e ® ® ® ° © ... ° a8 L[] L] - ° ° °
@ ® ® ® a® s8g & ° ®
. ° o ..'e ° e. v °® o B ® o s 3 B . ..o %,
°
® e . o oo 0 g ° e ° o es 0 o LL I ° o® Bana ® . ® ¢ o ‘e i N
° o0 o . ° ® ®oq kN ° e P ° o, e o
L] L] L] ® L] e @
LY 00, LI ° N . e ° vesom ey 0 . s, . ° N e
° ¢ 4 ° e s . o e a
"o %80 o ° L. o® e ®e ® g% © % ° @ ® 4 ® e ®
° ® e « o ° e e ® e s © o s 8 ° ®
o . . o b & ® ®° o .
° ettt ° o, R IR N o % o ® @ o o @° X} ° s :.
° o ° °
o o esse “ ° . B o e e ® . 0®
o s o e . » . & ee . . R
ot : % s, o *° e ® ¢ 5w 5, S e ° o ‘ 960: g’ e ..- ° R N
° .. °® ° L TR o, gess sza o "o @ ® ®° o 9. ° 0 8% ° a
° ° ° e s o %g N 50 ga, R o . o ® o ® ) ®e LI e
* . ‘ . ', . t et T % S @ " % @ . .
® °® o ® ) ° @ ° ®
® K ® . ® . . e
a ° s ° s . . ®
L ..l ® .0 oo® L] I.. % L] L] L4 ® @ ® ® s ®
° ° H o« e oo . °
°
® . ,.: °p ° R .§ ® 0. e e °
A o, & @ o (] R
® «® @ s @ L} [} N
haad ° ] ]
@ (-] @




7.000

4

P\PMC*S\ERRA ADM REFERENCE DESIGN REV.2.0 1996
I

60 ©0000000000000000000000000000000

= =
.. [l [l
. " -
" Ll L] .
[l - :
= - e " - .
. . .
- o . : - .
< R . .
. o .o . . :
o - - H :
2 .. . ¢ . o :
o th. .
o . - B . o
c ° o - . T s o .0 o o
. o o o o
N . o o o o
. o -0, o o
[l o “o” o o
o o o w o o
. o o o o
- o o o o

©00000000,00000

oo

000000000
R cco000
000000000

10.500

NC drill origin 0,0

Moxi s
0.010 7 In./in. per IPC—D—300.
A
to

REVISIONS
REV DESCRIPTION v Top| APPROVED
1.0 NCDRILL_FIGURE Sept. 1995
1.0 MECHANICAL DRAWING Sept. 1995
Board Material Details
Material Loyer Type | Etch Name | Film type [Thickness 3‘6‘55"‘0
1 [Ccomper [ coroueron | e Fosmve | s mi | -
o |oeectac | - —— o | 42
coprer | conoucron_| owo_rune | posmve | 2.88 mi
s |oeectac| - e a2
correr | conoucron._|vec_puwe | posive | 2,88 mi | -
Ft |oewectei | - —— o | a2
# | coppPer CONDUCTOR | BOTTOM POSITIVE | 1.44 mil | -~
# Note: 50 ohm controlled impedence troces with troce width of 17 mil are
o o o N T
ARTWORK FILM
Top ATER hole_chart
GROUND PLANE / FIGURE / HOLESIZE / QTY /
- 15.000-P 1780
VCC PLANE s 22.000-P 200
BOTTOM LAYER - 25.000—P 27
SILKSCREEN TOP o 36.000-P 257
SILKSCREEN BOTTOM o 42.000-P 9
SOLDER MASK TOP c 79.000-P 2
SOLDER MASK BOTTOM
MECH. DRAWING
Note: P = Plated
N = Non-—FPlated
Notes:
1. Copper thickness is 2 oz. on vec_plane & gnd_plane, 1 oz. on all others layers.
2. Total thickness of board shall be 62 mil +/~ 7 mil.
3. The outline dimension are specified on this drawing.
4. Material: See board material details above.
5. All holes shall have 1 mil mimimum copper wall thickness.
6. Dielectric constant: See board material details above.
7. Sb‘g(sesdcﬁin sholl be screened in monoconductive white
8. imum warp and twist of finished PCB shall not exceed

materiol comprising the PCB must be recongized by UL
the ing.

94v—0 rot

DATE
UNLESS OTHERWISE SPECIFIED & -— .
N e PMC —Sierra, Inc
DIMENSIONS ARE IN INCHES oRAW G. ZHANG 96p2do 5 .
TOLERANCES ON;
2 PL DECIMALS + +/— .03 CHECKED
3 PL DECIMALS + +/— .005 ENGRG 2501 Cammace Gt By B
ANGLES +
FRACTIONS + ISSUED

SIZE | FSCM NO DWG NO
B
SCALE NTS NTS ‘ SHEET 4 oF 1
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Seller will have no obligation or liability in respect of defects or damage caused by unauthorized use, mis-use,
accident, external cause, installation error, or normal wear and tear. There are no warranties, representations or
guarantees of any kind, either express or implied by law or custom, regarding the product or its performance,
including those regarding quality, merchantability, fitness for purpose, condition, design, title, infringement of third-
party rights, or conformance with sample. Seller shall not be responsible for any loss or damage of whatever nature
resulting from the use of, or reliance upon, the information contained in this document. In no event will Seller be
liable to Buyer or to any other party for loss of profits, loss of savings, or punitive, exemplary, incidental,
consequential or special damages, even if Seller has knowledge of the possibility of such potential loss or damage
and even if caused by Seller’s negligence.

© 1996 PMC-Sierra, Inc.

PMC-951036(P2) Issue date: July, 1996.
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