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1 INTRODUCTION
1.1 Purpose

The purpose of the AAL1gator-32/TEMUX Development Kit is to provide
software designers with a platform on which to implement and test software for
the PM73122 AAL1gator-32 and PM8315 TEMUX, as well as the PM7350
S/UNI-DUPLEX, and PM4354 COMET-QUAD. Customers planning to use other
variants of the AAL1gator device (i.e. AAL1gator-8 or AAL1gator-4) can also use
this development kit by porting the core functions to another platform using a
different AAL1gator variant.

1.2 Scope

1.3

This document details the hardware design of the AAL1gator-32/TEMUX
Development Kit. This document includes a detailed description of each of the
functional blocks of the kit, as well as schematics, bill of materials and CPLD
code for the design. The AAL1gator-32/TEMUX Development Kit system is
complete with software to setup the hardware. The software is written in ANSI C
for the VxWorks operating system. Details of the software are available in the
AAL1gator-32/TEMUX Development Kit Platform document [1].

Application

Traditional enterprise networks have evolved to comprise two physically separate
networks — one for data and one for voice/video traffic. For example,
Asynchronous Transfer Mode (ATM) or Frame Relay may be used for data, while
traditional copper T1 connections are used for linking voice/private branch
exchange (PBX) and videoconferencing devices together. PMC-Sierra’s
customers want a scalable solution that allows them to easily and efficiently
move onto a single physical network by integrating voice, video, and data traffic.
The solution is to carry constant bit rate (CBR) or “circuit” traffic over
Asynchronous Transfer Mode (ATM) networks. The ATM Forum has defined a
circuit emulation service (CES) specification that provides a virtual circuit
connection emulating the characteristics of a real, constant-bit-rate, dedicated-
bandwidth circuit. PMC-Sierra’s PM73122 AAL1gator-32 implements this CES
functionality in silicon.
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2 FEATURES

e Provides full access to the AAL1gator-32, TEMUX, S/UNI-DUPLEX, and
COMET-QUAD devices.

e 5V PCI Card Compatible.

¢ Internal Diagnostic Loopbacks of the TEMUX, COMET-QUAD, AAL1gator-32,
and S/UNI-DUPLEX.

¢ Ahigh-speed LVDS Interface capable of data rates up to 200 MB/s.

e Supports 4 T1,4 E1, or 1 DS3 link for transport over ATM.
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3 GENERAL DESCRIPTION

A block diagram for the AAL1gator-32/TEMUX Development Kit is shown in
Figure 1. The T1/E1/DS3 ports of the design are contained within the T1/E1 Line
Interface block and the DS3 Line Interface block. Within the T1/E1 Line Interface
block 4 T1 or E1 channels interface to the PM4354 COMET-QUAD through 8
bantam connectors and line protection circuitry. PMC-Sierra’s PM4354 COMET-
QUAD is a four channel combined T1 or E1 transceiver and framer. The system
side of the COMET-QUAD communicates with the PM73122 AAL1gator-32 using
framed T1/E1 clock and data.

Within the DS3 Line Interface block one DS3 channel connects to the PM8315
TEMUX through 2 SMB connectors, line protection circuitry and a line interface
IC. PMC-Sierra’s PM8315 TEMUX is configured as a DS3 framer and SBI bus
interface within this design. The TEMUX communicates with the DS3 Line
Interface IC on the line side, and the PM73122 AAL1gator-32 on the system
side.

Note in Figure 1 that both the COMET-QUAD and the TEMUX communicate with
the AAL1gator-32 through a bus switch. The COMET-QUAD uses clock and
data lines to communicate with the AAL1gator-32 and the TEMUX uses PMC-
Sierra’s Scalable Bandwidth Interconnect (SBI) bus. The COMET-QUAD and
TEMUX cannot communicate with the AAL1gator-32 simultaneously because
two different buses are used that share the same pins. Therefore, a bus switch
is used and reconfiguration of the AAL1gator-32 is required when switching
between DS3 and T1/E1.

As shown in Figure 1, the AAL1gator-32 communicates with PMC-Sierra’s
PM7350 S/UNI-DUPLEX via a UTOPIA high-speed parallel bus. The S/UNI-
DUPLEX interfaces the UTOPIA bus to a high speed Low Voltage Differential
Signal (LVDS) serial link. This LVDS link is suitable for transmission across a
cable and can interface with another AAL1gator-32/TEMUX Development Kit
board or any other S/UNI-DUPLEX configured with a UTOPIA interface.

A PCI Interface chip allows the card to be controlled and monitored via the PCI
bus.
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Figure 1 AAL1gator-32/TEMUX Development Kit Block Diagram
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4

BLOCK DESCRIPTION

4.1

The following sections describe the function of each hardware block shown in
Figure 1.

PCI Bridge

The PCI Bridge used is PLX Technology’s PCI9050 PCI Bus Target Interface
Chip. The PCI9050 provides a target only interface, and as such does not
initiate PCI bus transactions. The local bus interface of the PCI9050 is generic
and very flexible supporting: 8, 16, and 32-bit transfers, multiplexed or non-
multiplexed modes, big or little endian, and clock rates asynchronous to the PCI
bus up to 40MHz. The local bus is partitioned into 4 distinct user-definable
address spaces that can be configured independently. The timing of each
address space is specifiable via a set of programmable wait states as well as
supporting a ready signal used to insert additional wait states. Please refer to
the PCI9050 datasheet [2] for more information.

The local address spaces are allocated in the following fashion:

Table 1 PCI9050 Local Address Space Allocation

Address Function
Space

0 AAL1gator-32

1 TEMUX

2 COMET-QUAD
3 S/UNI-DUPLEX

All four address spaces are configured as 32-bit non-multiplexed, big endian,
non-burst, and non-prefetchable. Although the devices on the microprocessor
bus have only a 16- or 8-bit data bus, the PCI9050 is configured as a 32-bit bus
to simplify the timing of the hardware design. Also, the devices do not support
burst mode transfers and therefore bursting is disabled. Prefetching is not
possible as some of the registers have read side effects (i.e. interrupt status
registers).

The local bus is clocked at 33MHz by looping the buffered PCI clock output
(BCLKO) available from the PCI9050 back to the local bus clock input.
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4.2

. SEEP

4.3

The NM93CS46 Serial EEPROM from National Semiconductor is used to store
configuration information for the PCI9050 interface chip. This specific SEEP (or
equivalent) is required by the PCI9050 because it supports sequential read
operations. The SEEP can be programmed over the PCI bus through a
rudimentary interface provided by the PCI9050 or using an EEPROM
programmer.

The SEEP is 1Kbit deep, 800 bits of which are occupied by the PCI9050
configuration data, leaving 224 bits (28 bytes) unused.

Refer to the PCI9050 datasheet [2] for information on the format of the
configuration data stored in the SEEP.

Power Supply

Power requirements of the board are +5V, +3.3V and +2.5V. +5V is available
from the PCI bus through the PCI edge connector and is used to power the
PCI9050 PCI Interface chip. +3.3V is available from the PCI bus, but is
regulated from +5V in order to provide cleaner power. +2.5V is provided by a
regulator using +3.3V regulated power. LEDs mounted to the card bracket are
used to indicate power status.

. CPLD

4.4

A Xilinx XC95144XL CPLD provides the miscellaneous logic required for the
board. A schematic representation of the CPLD logic is shown in Figure 2. This
logic is written in VHDL and the code is given in appendix D. The timing
requirements of the design require a 7.5 ns CPLD. There are address and data
lines routed to the CPLD from the PCI9050 such that registers can be created
within the CPLD and modified via the PCI interface.

The CPLD logic controls the control lines of the microprocessor port of each
PMC-Sierra chip. Yellow LEDs indicate an interrupt from each of the chips. The
reset signal RSTB is wired such that the MAX700 Power-supply Monitor or the
PCI9050 chip can issue a reset to the board. Also, as TRSTB must go low at
least once after reset, TRSTB can be controlled via the JTAG header and goes
low with RSTB.

Clock dividers inside the CPLD divide down an external network clock for use in
the AAL1gator-32 for synchronous residual timestamp (SRTS) support. A2.43
MHz clock is required for SRTS, which can be derived from a 155.52 MHz
network clock supplied through a SMA connector. The AAL1gator-32 has an
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internal divider but it can only divide a 77.76 MHz clock down to 2.43 MHz,
hence the need for another divider within the CPLD.

The other CPLD divider divides down the DS3 RCLK from 44.736 MHz to 8 kHz
so that it can be transmitted across the LVDS link and used as a timing reference
at the far end. Similarly, the development kit is capable of receiving an 8 kHz
reference from an external timing source across the LVDS link and multiply it up
to a nominal rate of 44.736 MHz for clocking out the DS3 signal. The CPLD is
connected to a MK2049 phase locked loop to implement this clock multiplier.

A DIP switch is used to select between the two different XCLK rates required by
the TEMUX. The switch is also used to select other clocking options as shown in
Figure 2.

The CPLD is in-system programmable and is programmed via its JTAG port
header.
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Figure 2 CPLD Logic
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4.5 PM73122 AAL1gator-32

The PM73122 AAL1 Segmentation and Reassembly (SAR) Processor
(AAL1gator-32) is a monolithic single chip device that provides T1, E1, E3, or
DS3 line interface access to an ATM Adaptation Layer One (AAL1) Constant Bit
Rate (CBR) ATM network. It arbitrates access to an external SRAM for storage
of configuration, user, and statistics data. Some of the device’s important
functionality is as follows:

e Compliant with the ATM Forum’s Circuit Emulation Services (CES)
specification (AF-VTOA-0078), and the ITU-T 1.363.1

e Supports Dynamic Bandwidth Circuit Emulation Services (DBCES).
Compliant with the ATM Forum’s DBCES specification (AF-VTOA-0085).

e Supports idle channel detection via processor intervention, CAS signaling, or
data pattern detection.

¢ Provides idle channel indication on a per channel basis.

e Provides AAL1 segmentation and reassembly of 16 individual E1 or T1 lines
in the direct low speed mode, 8 H-MVIP lines at 8 Mb/s in the H-MVIP mode,
or 2 E3 or DS3 lines in the high speed mode.

¢ Using the Scalable Bandwidth Interconnect (SBI) Interface, provides AAL1
segmentation and reassembly of up to 32 T1, E1, links, or 2 DS3 links.

e Provides a standard UTOPIA level 2 Interface which optionally supports parity
and runs up to 52 MHz. The following modes are supported:

e 16-bit Level 2, Multi-Phy Mode (MPHY)

e 8/16-bit Level 1, SPHY

e 8-bit Level 1, ATM Master
e Provides an optional 8/16-bit Any-PHY slave interface.
e Supports up to 1024 Virtual Channels (VC).

e Supports n x 64 (consecutive channels) and m x 64 (non-consecutive
channels) structured data format.

PROPRIETARY AND CONFIDENTIAL TO PMC-SIERRA, INC., AND FOR ITS CUSTOMERS’ INTERNAL USE 9
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Figure 3 indicates the ways in which an AAL1gator-32 can be used to connect to
T1/E1 or DS3/E3/J2 line interfaces. The shaded devices represent the
configurations used in the AAL1gator-32/TEMUX Development Kit.

Figure 3 AAL1gator-32 Configurations

UTOPIA
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In this design one AAL1gator-32 is used to interface with either one TEMUX or
one COMET-QUAD through a bus switch. A bus switch is used because the
AAL1gator-32 communicates with the TEMUX using SBI mode, and the COMET-
QUAD via Direct Low Speed mode. These two modes are not supported
simultaneously by the AAL1gator-32 and therefore a bus switch is needed to
switch the common system side signals. When the AAL1gator-32/TEMUX
Development Kit is configured for DS3 operation the AAL1gator-32 and TEMUX
interface via the SBI bus to support 28 structured/unstructured T1s or 21
structured/unstructured E1s. When the AAL1gator-32/TEMUX Development Kit
is configured for T1/E1 operation the AAL1gator-32 communicates with the
COMET-QUAD using the clock and data signals from 4 T1s or 4 E1s.

For a more detailed description of the AAL1gator-32, please refer to [3] of the
references.
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PRELIMINARY r : B A \ PMC-Sierra, Inc. PM73122 AAL1GATOR-32
|

PM8315 TEMUX
REFERENCE DESIGN

PMC-1991144 ISSUE 4 AAL1GATOR-32/TEMUX DEVELOPMENT KIT

4.6 PM8315 TEMUX

The PM8315 TEMUX is an integrated circuit that combines 28 T1 framers, 21 E1
framers, a SONET/SDH VT1.5/V2/TU-11/TU-12 bit asynchronous mapper and a
full-featured M13 multiplexer with DS3 framer. The TEMUX also contains a
SONET/SDH DS3 mapper for terminating DS3 multiplexed T1 streams,
SONET/SDH mapped T1 streams or SONET/SDH mapped E1 streams.

Within the AAL1gator-32/TEMUX Development Kit the TEMUX is configured to
support a byte serial Scalable Bandwidth Interconnect (SBI) bus interconnection
to the AAL1gator-32. On the line side the TEMUX is configured to support the
dual-rail DS3 signals from the DS3 line interface unit. An 8-bit microprocessor
bus interface provides configuration, control, and status monitoring.

For more information about the TEMUX, please refer to [4] of the references.

4.7 PM4354 COMET-QUAD

The PM4354 Four Channel Combined E1/T1/J1 Transceiver and Framer
(COMET-QUAD) is a feature-rich monolithic integrated circuit suitable for use in
long haul and short haul T1, J1 and E1 systems with a minimum of external
circuitry. The COMET-QUAD is software configurable, allowing feature selection
without changes to external wiring.

Analog circuitry is provided to allow direct reception of long haul E1 and T1/J1
compatible signals typically with up to 43 dB cable loss at 1024 kHz (E1) and up
to 44 dB cable loss at 772 kHz (T1/J1) using a minimum of external components.
Typically, only line protection, a transformer and a line termination resistor are
required.

The COMET-QUAD recovers clock and data from the line and frames to
incoming data. In T1 mode, it can frame to SF and ESF signal formats. In E1
mode, the COMET-QUAD frames to basic G.704 E1 signals and CRC-4
multiframe alignment signals, and automatically performs the G.706 interworking
procedure. AMI, HDB3 and B8ZS line codes are supported.

The COMET-QUAD supports detection of various alarm conditions such as loss
of signal, pulse density violation, Red alarm, Yellow alarm, and AIS alarm in T1
mode and loss of signal, loss of frame, loss of signaling multiframe and loss of
CRC multiframe in E1 mode. The COMET-QUAD also supports reception of
remote alarm signal, remote multiframe alarm signal, and alarm indication signal
in E1 mode. The presence of Yellow and AIS patterns in T1 mode and remote
alarm and AIS patterns in E1 mode is detected and indicated. In T1 mode, the
COMET-QUAD integrates Yellow, Red, and AIS alarms as per industry
specifications. In E1 mode, the COMET-QUAD integrates Red and AIS alarms.
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4.8

Performance monitoring with accumulation of CRC-6 errors, framing bit errors,
line code violations, and loss of frame events are provided in T1 mode. In E1
mode, CRC-4 errors, far end block errors, framing bit errors, and line code
violation are monitored and accumulated.

In the transmit path, the COMET-QUAD supports signaling insertion, idle code
substitution, digital milliwatt tone substitution, data inversion, and zero code
suppression on a per-channel basis. Zero code suppression may be configured
to Bell (bit 7), GTE, or DDS standards, and can also be disabled. Transmit side
data and signaling trunk conditioning is also provided. Signaling bit transparency
from the backplane may be enabled.

Each channel of the COMET-QUAD can generate a low jitter transmit clock from
a variety of clock references, and also provides jitter attenuation in the receive
path. A low jitter recovered T1 clock can be routed outside the COMET-QUAD for
network timing applications.

Serial PCM interfaces to each T1/E1 framer allow 1.544 Mbit/s or 2.048 Mbit/s
backplane receive/backplane transmit system interfaces to be directly supported.
Tolerance of gapped clocks allows other backplane rates to be supported with a
minimum of external logic.

For synchronous backplane systems, 8.192 Mbit/s H-MVIP interfaces are
provided for access to PCM data, channel associated signaling (CAS) and
common channel signaling (CCS) for each T1 or E1. The CCS signaling H-MVIP
interface is independent of the 64 Kbit/s PCM and CAS H-MVIP access. The use
of the H-MVIP interface requires that common clocks and frame pulse be used
along with T1/E1 elastic stores.

The COMET-QUAD is configured, controlled and monitored via a generic 8-bit
microprocessor bus through which all internal registers are accessed. All
sources of interrupts can be masked and acknowledged through the
microprocessor interface.

For further information, please see the COMET-QUAD Datasheet [5].
PM7350 S/UNI-DUPLEX

The PM7350 S/UNI-DUPLEX is a monolithic integrated circuit typically used for
traffic concentration within a Digital Subscriber Line Access Multiplexer (DSLAM).
The DUPLEX is ATM specific and it exchanges contiguous 53 byte cells with
PHY devices. The PHY interface can be either clocked serial data or SCI-
PHY/Any-PHY.
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With a clocked serial data configuration up to sixteen channels are supported. In
the AAL1gator-32/TEMUX Development Kit, however, UTOPIA Level 2 is used at
this interface.

All cell streams are multiplexed into a high-speed serial stream. The high-speed
interfaces use NRZ data-only differential signals compatible with LVDS levels.
The internal transmit clock is synthesized from a lower frequency reference. An
extended cell format provides four extra bytes for the encoding of flow control,
timing reference, PHY identification and link maintenance information. A
redundant link is provided to allow connection to two cell processing cards.

A microprocessor port provides access to internal configuration and monitoring
registers. The port may also be used to insert and extract cells in support of a
control channel.

For further information, please see the S/UNI-DUPLEX Datasheet PMC-1980581
[6].
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5 DESIGN ISSUES

The following sections describe detailed design considerations of the reference
design.

5.1 AAL1gator-32 Design Considerations

5.1.1 Line Interface

The line interface block of the AAL1gator-32 is responsible for passing TDM data
to the AAL1 Segmentation and Reassembly Processor. There are 4 possible
options, which are selected using the LINE_MODE pins: Direct Low Speed
Mode, H-MVIP Mode, SBI Mode, and High Speed Mode. The AAL1gator-32
uses Low Speed Mode to communicate with the COMET-QUAD. In Low Speed
Mode the AAL1gator-32 can support up to 16 structured or unstructured T1/E1
links. H-MVIP mode can also be used to communicate with eight COMET-
QUADSs allowing use of all 32 links within the AAL1gator-32. H-MVIP Mode,
however, does not allow the use of unstructured data formats.

SBIl Mode is used to communicate with the TEMUX. Because the AAL1gator-32
Line Interface is configured in both SBI Mode and Direct Low Speed Mode within
this design, a bus switch and jumper are required. The jumper configures the
LINE_MODEDO pin of the AAL1gator-32 for either Low Speed (0) mode or SBI (1),
and the bus switch switches the pins that are common to both bus types.

5.1.2 UTOPIA Interface

The AAL1gator-32 UTOPIA Interface manages and responds to all control
signals on the UTOPIA bus. The following UTOPIA modes are supported:

e UTOPIA Level 1 ATM Master (8-bit only)

e UTOPIA Level 1 8/16-bit SPHY

e UTOPIA Level 2 Multi-phy Mode (MPHY)

e 8/16-bit Any-PHY Slave

The AAL1gator-32/TEMUX Development Kit is configured to run with a 25MHz
UTOPIA Level 2 bus. The S/UNI-DUPLEX is configured as the bus master, and
the AAL1gator-32 is configured as a bus slave. Because the S/UNI-DUPLEX

can only run at up to 33 MHz in UTOPIA Level 2 Master mode, the oscillator
must be less than or equal to 33 MHz (but large enough to satisfy the required
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bandwidth of the bus) in order to run the AAL1gator-32 in UTOPIA Level 2 Slave
mode.

The AAL1gator-32 arbitrates access to two external 256K x 18 bit SRAMs for
storage of configuration, user, and statistic data. The AAL1gator-32 memory
interface is timed by SYSCLK, which is a 38.88MHz clock. There are two
possible choices for the external SRAM: pipelined synchronous SRAM or
pipelined ZBT SRAM. Standard Synchronous SRAM can be used in most
applications. For high performance applications where many RAM accesses are
necessary (such as many partial cell VCs), Zero Bus Turnaround (ZBT ) SRAM
should be used. ZBT RAM utilizes more bus bandwidth by eliminating the need
to insert deselect cycles when the device is switched from read to write cycles.
The AAL1gator-32/TEMUX Development Kit uses ZBT SRAM so that maximum

The Microprocessor Interface provides access to normal mode registers and

microprocessor interface data and address buses are connected to the PCI9050
PCI Interface chip and the other signals connect through the CPLD for chip
select decoding and then to the PCI9050. The microprocessor interface is

5.1.3 SRAM
performance can be obtained if needed.
| 5.1.4 Microprocessor Interface
memory-mapped registers of the AAL1gator-32. The AAL1gator-32
configured as a non-multiplexed bus by pulling the ALE input high.
| 5.2 S/UNI-DUPLEX Design Considerations
5.2.1 Parallel Bus Interface

The SCI-PHY/Any-PHY Interface (SCIANY pin) input selects either parallel bus
or a clocked serial data interface to the S/UNI-DUPLEX. To configure the S/UNI-
DUPLEX for a UTOPIA Level 2 interface this pin must be logic high. The parallel
bus interface supports three types of buses: UTOPIA Level 2, SCI-PHY, and Any-
PHY. In this design UTOPIA Level 2 is used, although the other two types will
also work.

The S/UNI-DUPLEX interface is configured as 16-bit UTOPIA Level 2 master by
setting the IBUS8, OBUSS8, IANYPHY, and OANYPHY inputs low, and the
IMASTER and OMASTER inputs high.
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5.2.2 LVDS Connections

The LVDS differential signals should be routed together such that any coupling
on the TX/RX path is common-mode and not differential. The two traces that
form a differential TX/RX path should have equal trace lengths from the chip to
the connector. Traces for the LVDS signals should be 50€Q controlled impedance.

The termination scheme used in the LVDS section of the development kit is
shown in Figure 4. Two additional termination methods are possible for these
LVDS signals: capacitive coupling and transformer coupling.

Capacitive coupling, as indicated by the dashed lines offers a low cost, low board
space alternative for LVDS signals that originate from shelves on the same
ground system. To use the capacitive coupling option, do not install the
transformers. Install the 0.22uF and 1MQ resistors instead.

For shelf to shelf termination where the shelves are on different ground systems,
transformers are required to provide isolation. Common mode chokes are also
used to reduce the amount of radiated and received electromagnetic interference
(EMI). Only one end of the connection requires transformers, the other can use
capacitive coupling. However, when connecting two AAL1gator-32/TEMUX
Development Kits both boards could be transformer coupled or capacitively
coupled.
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5.2.3

Figure 4 LVDS Termination Scheme
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In all termination methods, the LVDS receive signals are terminated by two
49.9Q resistors and a 0.1uF capacitor. This termination network should be
placed as physically close to the S/UNI-DUPLEX as possible.

Power Supply

During power-up, the BIAS pin must be equal to or greater than the voltage on
the VDD pins. This is accomplished by the configuration of the voltage
regulators. The voltage on the BIAS pin is also the same one used to regulate
the VDD voltage. Therefore, the worst case is that the regulator malfunctions
and shorts, which still leaves the BIAS pin equal to VDD. Also, an extra
protection diode is used to limit the VDD to a maximum of 0.5V above the BIAS
voltage.

Analog power pins QAVD, CAVD, RAVD and TAVD must be applied after VDD or
they must be current limited to the maximum latch-up current of 100mA. A
simple solution is to use a small filtering network between the VDD and AVD
plane to delay the power to the AVD plane, which will delay power to each AVD

pin.

PROPRIETARY AND CONFIDENTIAL TO PMC-SIERRA, INC., AND FOR ITS CUSTOMERS’ INTERNAL USE 17



PRELIMINARY r : B A \ PMC-Sierra, Inc. PM73122 AAL1GATOR-32
|

PM8315 TEMUX

REFERENCE DESIGN
PMC-1991144 ISSUE 4 AAL1GATOR-32/TEMUX DEVELOPMENT KIT

5.2.4 Decoupling

5.3

A 0.01uF capacitor is placed between 3.3 V power and ground for every other
VDD pin. The capacitors should be placed as close as possible to the actual
pins.

The AVD pins require a filtering network between the VDD _A plane and each
AVD pin. The network is a single low-pass RC network. Please refer to the bill
of materials in Appendix A for component values.

COMET-QUAD Design Considerations

5.3.1

| 5.3.2

| 5.3.3

5.3.4

Line Interface

The COMET-QUAD Line Interface is configurable to operate in both E1 and T1
short-haul and long-haul applications without changing external line protection
circuitry. The Line Interface circuitry used on the AAL1gator-32/TEMUX
Development Kit is the recommended external protection circuitry for designs
required to meet surge immunity and electrical safety standards for intra-building
communications. Refer to the COMET-QUAD Datasheet [5] for more information
on this protection.

Backplane System Interface

The Backplane System Interface of the COMET-QUAD provides system side
serial clock and data access for 4 T1 or E1 streams. In this design the backplane
system interface is configured for serial clock and data. The corresponding
signaling and frame pulse signals for each line are routed to the AAL1gator-32 as
well, which are optionally used by the AAL1gator-32.

Microprocessor Interface

The Microprocessor Interface provides access to normal and test mode
registers, as well as memory-mapped registers. The COMET-QUAD
microprocessor interface data and address buses are connected to the PCI9050
PCI Interface chip and the other signals connect through the CPLD for chip
select decoding and then to the PCI9050. The microprocessor interface is
configured as a non-multiplexed bus by tying the ALE input high and not using it.

Power Supply Sequencing

The following power up sequence for the COMET-QUAD must be followed:
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1.

+3.3V digital pins

Power to the +3.3V pins, both analog and digital, must be applied before +2.5V.
Power to the +3.3V digital pins must be applied before power to the +3.3V
analog. A simple solution for the latter statement is to use a small filtering
network between the +3.3V digital and +3.3V analog pins to delay the power.

0.01uF and 0.1uF capacitors are placed between power and ground for the VDD
(+2.5 V and +3.3V) pins. The capacitors should be placed as close to the actual

The AVD pins require a filtering network between the VDD plane and each AVD
pin. The network is a single RC network with the resistor between the VDD
plane and the AVD pin and the capacitor from the AVD pin to the GND plane.
Please refer to the schematics in Appendix A for component values.

2. +3.3V analog pins (TAVDx, CAVD, RAVDx, QAVD)
3. +2.5V digital pins
5.3.5 Decoupling
pins as possible.
5.4 TEMUX Design Considerations
5.4.1 DS3 Interface

The DS3 Interface of the TEMUX interfaces the DS3 Line Interface Unit with the
DS3 framer of the TEMUX. The TEMUX DS3 framer decodes the incoming
B3ZS-encoded signal and frames to the resulting DS3 stream. In the opposite
direction the framer generates the B3ZS-encoded signal from the DS3 stream.
Depending on the type of line interface required, the TEMUX can be configured
for dual rail or single rail format. The AAL1gator-32/TEMUX Development Kit
uses dual rail format to interface with the TDK 78P2241 DS3 Transceiver. Single
rail format is used when the LIU handles B3ZS encoding/decoding.

When a DS3 signal is not applied to the DS3 Line Interface Unit it is not possible
to recover a DS3 line rate clock for the TEMUX (RCLK). When the TEMUX is
not receiving RCLK it cannot accurately maintain its registers, and therefore
RCLK should be a nominal 44.736 MHz clock at all times. The 78P2241 DS3
Transceiver provides a loss of signal (LOS) active-low signal that is used to
switch in a 44.736 MHz clock. Tri-state non-inverting buffers are used to switch
in the clock when LOS goes low. A non-inverting buffer is placed on the RPOS
and RNEG signals of the TEMUX as well so that timing can be met.
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| 5.4.2 System Interface

The system side interface of the TEMUX can be configured for serial clock and
data, H-MVIP, SBI bus, SBI bus with CAS or CCS H-MVIP, and serial clock and
data with CCS H-MVIP. In this design the system side interface is configured for
SBI bus or SBI bus with CAS, depending on whether the M13 multiplexing
capability of the TEMUX is used.

| 5.4.3 Microprocessor Interface

The Microprocessor Interface provides access to normal and test mode
registers, as well as memory-mapped registers. The TEMUX microprocessor
interface data and address buses are connected to the PCI9050 PCI Interface
chip and the other signals connect through the CPLD for chip select decoding
and then to the PCI9050. The microprocessor interface is configured as a non-
multiplexed bus by pulling the ALE input high.

5.5 DS3 Line Interface Design Considerations

The AAL1gator-32/TEMUX Development Kit uses a 78P2241 line interface
transceiver IC by TDK Semiconductor Corp. This transceiver IC recovers clock
and data from the B3ZS coded DS3 signal and interfaces to the TEMUX. The
78P2241 also provides diagnostic loopbacks for troubleshooting and testing.

5.6 Bus Switch Jumper Configuration

There is one jumper on the board that is used to select the bus switch between
the TEMUX and the COMET-QUAD. The jumper should be shorted when using
the COMET-QUAD (T1/E1) and left open when using the TEMUX (DS3).

5.7 Power Requirements

| Table 2 provides the estimated power requirements for the AAL1gator-
32/TEMUX Development Kit.

Table 2 Power Requirement Table
5V Components Quantity | Current (mA) | Power (mW)
PCI Bridge PCI9050 1 130 650
SEEP, NM93CS46 1 10 50
Misc, pullups/downs 1 40 200
MK2049-01S 1 55 275
| 3.3V Regulator 1 2876.5 14382.5
| Total 5V Power 31115 15557.5
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3.3V Components Quantity | Current (mA) | Power (mW)
74HC04 1 1 3.3
74AC125 4 40 132
78P2241 1 80 264
QS53805 1 30 99
CY7C1352 2 600 1980
MAX700C 1 0.5 2
Oscillators 7 119 393
P13B16233 1 80 264
XC95144XL-7TQ1 1 80 264
PM8315 1 4 13.2
PM7350 1 450 1485
PM73122 1 85 280.5
PM4354 1 441 1455.3
Misc, pullups/downs 1 61 201.3
2.5V Regulator 1 805 2656.5
Total 3.3V Power 2876.5 9492 .45
2.5V Components Quantity | Current (mA) | Power (mW)
PM8315 1 368 920
PM73122 1 400 1000
PM4354 1 38 95
Total 2.5V Power 806 2115
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6 PHYSICAL AND MECHANICAL DESCRIPTIONS

6.1 Form Factor

The AAL1gator-32/TEMUX Development Kit is a standard length, 32-bit, 5V PCI
expansion card. The card has a metal mounting bracket for card location and
retention. The mechanical specifications of the card comply to the PCI Local
Bus Specification revision 2.2 and for more information refer to [7] of the
references.

| 6.2 Connectors

There are three groups of connectors for the AAL1gator-32/TEMUX
Development Kit: front-edge connectors, top-edge connectors and the PCI card
edge connector. The front edge connectors consist of the LVDS connectors and
the DS3 connectors. The top edge connectors are the 8 T1/E1 connectors.

| 6.2.1 LVDS Connector

The LVDS connector requires a bandwidth of 100 to 200 Mb/s. The IEEE 1394-
1995 shielded I/0O PCB socket is used to meet this bandwidth requirement. The
Molex 53984-0611 socket shown in Figure 5 is use to satisfy the physical
limitations of a PCI card connecting to Firewire cables.

Figure 5 Molex 53984-0611 Connector

6.2.2 DS3 Connector

The AAL1gator-32/TEMUX Development Kit uses 50Q2 SMB connectors on the
front edge of the card. Right angle SMB connectors are used rather than BNC
connectors because they are smaller and allow placement on the front edge of
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6.2.3

6.2.4

6.2.5

the card. Although the traces and cabling of these signals are 75Q, 50Q2 SMB
connectors are used because 75 require custom manufacturing and are larger.
50Q SMB connectors have been found to work adequately in these applications.
SMB to BNC adapter cables are available for interfacing with some equipment.

Mini-Bantam Connectors

The 4 T1 and E1 links are connected to the AAL1gator-32/TEMUX Development
Kit via mini-bantam connectors.

PCI Card Edge Connector

The PCI edge connector is implemented as a standard length 5V 32-bit PCI
connector. For the dimensions and tolerances of this card edge connector refer
to the PCI Local Bus Specification [7].

Debug Header

A 0.64 mm Matched Impedance Connector (MICTOR) by AMP (part number 2-
767004-2) is used to provide debug access to the board. This connector is used
to verify the timing of microprocessor interface and for connection to a logic
analyzer.

. LEDs

6.3

6.3.1

Card Status LEDs

A basic set of LEDs provide visual information about power and reset on the
card. These 4 LEDs are positioned on the front edge of the card so that they
can be viewed easily at any time.

e +5V, green — indicates presence of +5 V

e +3.3V, green — indicates presence of +3.3 V

e +2.5V, green — indicates the presence of +2.5V

e Reset, green — indicates that the reset signals connected to each of the PMC-
Sierra devices is low (active).
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6.3.2 Auxiliary LEDs

Four auxiliary LEDs are easily visible on the front edge of the expansion card.
These yellow LEDs are used to indicate an interrupt from each of the PMC-
Sierra devices. By changing the CPLD code these LEDs can indicate other
status information.
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7 SOFTWARE INTERFACES

7.1 PCI 9050 Configuration

The following tables specify the values that should be programmed into the
SEEP. These values will be loaded into the PCI9050 registers on power-up. The
checksum of the EEPROM is 0x3388. Please refer to the PCI9050 datasheet for
further details.

Table 3 EEPROM Contents

EEPROM Offset (Hex) | Value PLX Register

(Hex)
0 9050 Device ID
2 10B5 Vendor ID
4 0680 Class Code
6 0000 ClassCode
8 2353 Subsystem ID
A 11F8 Subsystem Vendor ID
C 0000 Max Latency and Min Grant (not loadable)
E OOFF Interrupt Pin
10 OFCO MSW of Address Space 0 Range
12 0000 LSW of Address Space 0 Range
14 OFFF MSW of Address Space 1 Range
16 0000 LSW of Address Space 1 Range
18 OFFF MSW of Address Space 2 Range
1A EO000 LSW of Address Space 2 Range
1C OFFF MSW of Address Space 3 Range
1E FCO00 LSW of Address Space 3 Range
20 0000 MSW of Expansion Rom Range
22 0000 LSW of Expansion Rom Range
24 0000 MSW of Address Space 0 Remap
26 0001 LSW of Address Space 0 Remap
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EEPROM Offset (Hex) | Value PLX Register

(Hex)
28 0040 MSW of Address Space 1 Remap
2A 0001 LSW of Address Space 1 Remap
2C 0080 MSW of Address Space 2 Remap
2E 0001 LSW of Address Space 2 Remap
30 00CO MSW of Address Space 3 Remap
32 0001 LSW of Address Space 3 Remap
34 0000 MSW of Expansion Rom Remap
36 0000 LSW of Expansion Rom Remap
38 5681 MSW of Space 0 Bus Descriptor
3A A1A2 LSW of Space 0 Bus Descriptor
3C 5681 MSW of Space 1 Bus Descriptor
3E A1A0Q LSW of Space 1 Bus Descriptor
40 5681 MSW of Space 2 Bus Descriptor
42 A1A0 LSW of Space 2 Bus Descriptor
44 5681 MSW of Space 3 Bus Descriptor
46 A1A0 LSW of Space 3 Bus Descriptor
48 0000 MSW of Expansion Rom Bus Descriptor
4A 0000 LSW of Expansion Rom Bus Descriptor
4C 0020 MSW of CSO Register
4E 0001 LSW of CSO Register
50 0040 MSW of CS1 Register
52 8001 LSW of CS1 Register
54 0080 MSW of CS2 Register
56 1001 LSW of CS2 Register
58 00CO0 MSW of CS3 Register
5A 0201 LSW of CS3 Register
5C 0000 MSW of Interrupt Control/Status
5E 0000 LSW of Interrupt Control/Status
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EEPROM Offset (Hex) | Value PLX Register

(Hex)
60 0002 MSW of EEPROM and Misc. Control
62 46C2 LSW of EEPROM and Misc. Control
64 —7F FFFF Unused
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8 LAYOUT DESCRIPTIONS

8.1 Component Placement

Figure 6 shows the approximate placement of the major components of the
AAL1gator-32/TEMUX Development Kit. Components are located to minimize
trace lengths while taking into account the priority of traces.

Figure 6

Major Component Placement
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Four power and ground planes are used on the AAL1gator-32/TEMUX
Development Kit PCI expansion board. There are two ground planes, one +2.5V
plane and one +3.3 V plane. In addition there is a small +5 V power plane
around the PCI9050 and the PCI card edge connector for the +5 V devices. This
plane is on one of the inner signal layers of the board and does not have any
critical traces routed over it unless they are on an outside layer where a ground
plane is in-between. A chassis ground signal is routed around the outside of the
board that connects to each mounting hole and connector shielding.

8.3 Routing

All power and ground traces are as wide and short as possible to minimize
trace inductance.
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e All high speed traces are routed over continuous image planes (power or
ground planes).

e All traces carrying transmit and receive line rate data are transmission lines
with controlled impedances. These traces should be routed on the same side
and kept as short as possible.

e Both signals of a differential pair are of equal length and routed close to each
other.

e All PCI signal traces are 75 Q impedance.

e All UTOPIA interface signals are also 75 Q impedance. For each of the
UTOPIA interface signal, a series termination resistor is added at each
output.

e All LVDS signals are 50Q controlled impedance.

8.4 PCI Bus Signal Specification

This layout follows the PCI Rev. 2.2 Specification layout restrictions. The PCI
Special Interest Group specification has stringent and detailed rules on
decoupling, power consumption, trace lengths, routing, trace impedance, and
signal loading. It is therefore essential to check the latest PCI specification
before proceeding with new designs and layouts.

The AAL1gator-32/TEMUX Development Kit PCI expansion board conforms to
the following PCI Specifications/Recommendations:

e Component height on the component side does not exceed 0.570 inches,
and on the solder side does not exceed 0.105 inches.

e PCI CLK signal trace is 2.5 inches +/- 0.1 inches and is connected to only
one load.

e All 32-bit interface signals have the maximum trace length of 1.5 inches.

e Trace impedance for shared PCI signals are within 60-100 Q range, and trace
velocity is between 150 and 190 ps/inch.

e 20 mil wide traces are used to connect the power and ground pins on PCI
connector to their respective planes and the trace lengths are limited to 250
mil.

¢ Route all traces over continuous image planes.
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9 MANUFACTURING ISSUES

9.1 Board Assembly

The AAL1gator-32/TEMUX Development Kit has one assembly option. The
S/UNI-DUPLEX LVDS line interface can be populated as capacitively coupled or
transformer coupled. For capacitive coupling, transformer T1 should not be
populated on the board. For transformer coupling, capacitors C204 to C211 and
resistors R126 to R133 should not be populated on the board. The development
kit boards are originally populated with the transformer-coupled option. The
above modifications must be made to the hardware to achieve a capacitvely-
coupled board.
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10 GLOSSARY

ATM
AAL1
AAL1gator-32

Asynchronous Transfer Mode
ATM Adaptation Layer Type 1

PMC-Sierra’s mnemonic for the PM73122 32 Link
CES/DBCES ATM AAL1 SAR

COMET-QUAD PMC-Sierra’s mnemonic for the PM4354 Combined Four-
channel E1/T1 Framer/Transceiver

DSLAM Digital Subscriber Line Access Multiplexer

LAN Local Area Network

LVDS Low Voltage Differential Signal

PBGA Plastic Ball Grid Array

POTS Plain Old Telephone Service

PSTN Public Switched Telephone Network

SAR Segmentation and Reassembly

S/UNI SATURN User Network Interface

S/UNI-DUPLEX

PMC-Sierra’s mnemonic for the PM7350 Dual Port
Serialized UTOPIA Multiplexer

SCI-PHY PMC-Sierra’s enhanced UTOPIA bus

TDM Time Division Multiplexing

TEMUX PMC-Sierra’s mnemonic for the PM8315 High Density T1/E1
Framer with Integrated VT/TU Mapper and M13 Multiplexer

WAN Wide Area Network
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12 APPENDIX A: BILL OF MATERIALS
Table 4 Major Component List
Ref Des Part Name — Value Part Number Manufacturer Qty

J12, J14- |BANTAM Connector ELECTROSONIC — PC- |ADC TELECOM 8

J20 834-J-(BLACK)

Y4 EPSON 12.288MHZ MA-505-12.288M-C2 EPSON 1
CRYSTAL ELECTRONICS

u23, U24, |[LC01-6 SEMTECH - LCO01-6 SEMTECH 8

u26, U27,

U29, U30,

U322, U33

u28 1.544 HCMOS M-TRON MB3050H- MMD 1
OSCILLATOR 1.544MHZ

U1 38.880 HCMOS M-TRON MB3050H- MMD 1
OSCILLATOR 38.880MHZ

u11 PCI9050 PQFP-BASE PCI19050-1 PLX 1

TECHNOLOGY

TR1-TR16 [THERMISTOR TR250-180 RAYCHEM 16

Y1 OSCILLATOR, 25MHZ, CB3LV-3C-25.0000-T |CTS REEVES 1
3.3V, 50PPM

U112, U14 |CY7C1352-80MHZ SRAM [CY7C1352 CYPRESS 2
PIPELINED 256KX18
TQFP100

J9 SMB_VERTICAL-BASE ARF1244-ND DIGI-KEY 1

Y6 OSCILLATOR, 19.44MHZ, |H5M943-19.440M CONNOR 1
3.3V, 50PPM WINFIELD

Y3 OSCILLATOR, H5M943-37.056M CONNOR 1
37.056MHZ, 3.3V, 32PPM WINFIELD

Y5 OSCILLATOR, H5M943-44.736M CONNOR 1
44 736MHZ, 3.3V, 50PPM WINFIELD

Y7 OSCILLATOR, H5M943-49.152M CONNOR 1
49.152MHZ, 3.3V, 32PPM WINFIELD

Y2 OSCILLATOR, 25.00MHZ, |H5M943-25.000M CONNOR 1
3.3V, 50PPM WINFIELD
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uo NM9O3CS46 DIP8 SOCKE |[NM93CS46EN FAIRCHILD SEMI |1
T -BASE
Uu16 MK2049 IC Clock PLL MK2049-01S ICS MICROCLOCK |1
J3, J4 SMB RIGHT ANGLE 131-3701-341 JOHNSON 2
COMPONENTS
J1, J2 MOLEX 53984-0611 2MM [53984-0611 MOLEX 2
u13 PI3B16233 TSSOP56-BA |PI3B16233 PERICOM 1
SE
u10 AAL1GATOR-32_SBGA- |PM73122 PMC-SIERRA 1
BA SE
u25 COMET- PM4354 PMC-SIERRA 1
QUAD_REVA3 PBG A-
BASE
u17 TEMUX REVC5 PBGA- [PM8315-PI PMC-SIERRA 1
BAS E
U4 SUNIDUPLEX_SCIPHY_1 |PM7350-PI PMC-SIERRA 1
_ PBGA-BASE
T2 PE65967 LS-1-BASE PE-65967 PULSE 1
u2 PE65968 LS-1-BASE PE-65968 PULSE 1
T1 H1026_SMD-BASE H1026 PULSE 1
ENGINEERING
U6 78P2241 PLCC-BASE 78P2241 TDK 1
SEMICONDUCTOR
u31 T9021 Transformer T9021 PULSE 1
u19 XC95144XL-TQ100_TQFP [XC95144XL-7TQ100C [XILINX 1
—7NS
Table 5 Miscellaneous Parts
Ref Des Part Name — Value Part Number Manufacturer Qty
U5, U8, U21, U22 QUAD BUFFER WITH [74ACT125SC FAIRCHILD SEMI |4
THREE STATE
OUTPUTS
u20 74HC04_SOIC- 1
VCC=3 3V
Ce6, C9-C12, C14, CAPACITOR-0.01UF, |DIGIKEY 139

PROPRIETARY AND CONFIDENTIAL TO PMC-SIERRA, INC., AND FOR ITS CUSTOMERS’ INTERNAL USE

34




PRELIMINARY

REFERENCE DESIGN
PMC-1991144

PN/ s

ISSUE 4

PM73122 AAL1GATOR-32
PM8315 TEMUX

AAL1GATOR-32/TEMUX DEVELOPMENT KIT

C16, C19-C22, C26,
C30, C35-C39, C42,
C44, C46, C47, C49,
C50, C53, C56, C62,
C66-C71, C73, C74,
C76-C79, C81, C82,
C84-C90, C92-C119,
C121, C122, C124-
C127, C129-C147,
C149, C151-C168,
C170-C174, C176,
C177, C179, C185,
C186, C189, C191-
C193, C197, C199,
C203, C213, C216

50V, X7R_603

PCC103BVCT-ND

C201

CAPACITOR-0.047UF,
25V, X7R_0603

NEWARK —
85F219

C27 CAPACITOR-0.047UF, |[ECH-U1H473GB9 1
50V, PPS_1913

C1, C2, C5, C7, C28, |CAPACITOR-0.1UF, |PANASONIC — 20

C29, C41, C55, C61, |16V, X7R_603 ECJ-1VB1C104K

C64, C91, C187,

C188, C190, C194,

C195, C198, C200,

C212, C215

C45, C48, C54, C65 |CAPACITOR-0.47UF, |ECJ-1VB0J474K |PANASONIC 4
6.3V, X5R_603

C204-C211 CAPACITOR-0.22UF, |NEWARK -- 8
16V, Y5V_805 52F022

C148 CAPACITOR-0.33UF, |[ECJ-3VB1C334K |PANASONIC 1
16V, X7R_1206

C3, C4 CAPACITOR-10UF, DIGI-KEY -- 2
16V, TANT TEH PCT3106CT-ND

C184, C196 CAPACITOR-10UF, DIGI-KEY -- 2
6.3V, TANT TE PCS1106CT-ND

C31 CAPACITOR-22UF, DIGI-KEY -- 1
16V, TANT TEH PCT3226CT-ND

C13, C17, C18, C63, |ICAPACITOR-22UF, 19

C72, C75, C80, C83,
C120, C123, C128,

6.3V, TANT TE
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C150, C169, C175,
C178, C180-C183

C15, C57-C60, CAPACITOR-4.7UF,  |DIGI-KEY -- 7

C202, C214 10V, TANT TEH PCT2475CT-ND

C8, C23-C25, C32- |CAPACITOR-47UF,  |DIGI-KEY - 11

C34, C40, C43, C51, {10V, TANT TEH PCT2476CT-ND

C52

u7 CLOCK_BUFFER_QS |QS53805 QUALITY SEMI |1
53805 -BASE

J10 CON_MICTOR_38PIN [2-767004-2 AMP 1
_2-7 67004-2-BAA

D4 5% 1W SMD ZENER |DIGI-KEY -- 1
DIODE ZM4735ACT-ND

D5, D6 DIODE_SCHOTTKY_ |DIGI-KEY -- 2
SMB_2 -2A, 20V B220DICT-ND

SW2 DIPSW4-BASE 1

F2 FUSE__SMD_SOCKE |DIGIKEY - 1
T-2.500A, NANO  |F1225CT-ND

F1 FUSE__SMD_SOCKE |DIGIKEY - 1
T-5.0 00A, NANO ~ |F1228CT-ND

J8 HEADER2_100MIL- |PZC36SAAN  |SULLINS 1
BASE ELECTRONICS

J5-J7 HEADER3S_100MIL- 3
BASE

J13 HEADER6_100MIL- |PZC36SAAN  |SULLINS 1
BASE ELECTRONICS

J11 HEADER_4X2_100MI 1
L-BASE

L1-L3 INDUCTOR-4.7UH, , |DIGI-KEY 3
INDUCTOR_FC DN10472CT-ND

D3 LED-SUPER_RED,  |SIEMENS -- 1
SURFACE MOUNT  |LST670-HK

u15 7ALOW DROPOUT  |LT1580CQ LINEAR 1
100MV TO 540MV TECHNOLOGY
REGULATOR

u3 4.6ALOW DROPOUT |LT1585CT-3.3  |LINEAR 1

FIXED 3.3V
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REGULATOR TECHNOLOGY
u18 POWER-SUPPLY MAXIM 1
MONITOR WITH MAX700CSA
RESET
SW1 VERT PCB MOUNT  |DIGIKEY -- 1
SPST PUSH BUTTOM|P8009S-ND
u13 Bus Switch PI3B16233 PERICOM 1
R3, R47, R95 RESISTOR-0, 5%, 603 3
R1, R37, R39, R40, |RESISTOR-1, 5%, 603 15
R43-R45, R50, R51,
R73, R75, R78, R79,
R135, R137
R126-R133 RESISTOR-1.00M, DIGI-KEY -- 8
1%, 603 P<VALUE>MHCT-
ND
R6, R83, R136, R138|RESISTOR-1.0K, 5%, |DIGI-KEY -- 4
603 P<VALUE>GCT-
ND
R65-R71, R76 RESISTOR-100, 5%, |DIGI-KEY -- 8
603 P<VALUE>GCT-
ND
R41, R52, R72, R80, |RESISTOR-100K, 1%, 5
R123 603
R16-R21, R84, RESISTOR-10K, 1%, |DIGI-KEY -- 10
R122, R124,R125 |603 P<VALUE>GCT-
ND
R91, R92 RESISTOR-110, 1%, |DIGI-KEY -- 2
805 P<VALUE>CCT-
ND
R53, R54, R56, R57, |RESISTOR-12.7, 1%, |DIGI-KEY -- 8
R59, R60, R62, R63 603 P12.7HCT-ND
R55, R58, R61, R64 |RESISTOR-18.2, 1%, |DIGI-KEY -- 4
603 P18.2HCT-ND
R7, R8 RESISTOR-20, 5%, |? 2
603
R14 RESISTOR-270, 5%, |DIGI-KEY -- 1
603 P<VALUE>GCT-
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ND
R5 RESISTOR-3.3, 5%, |DIGI-KEY -- 1
805 P<VALUE>BCT-
ND
R2 RESISTOR-301, 1%, |DIGI-KEY -- 1
805 P301CCT-ND
R24, R25, R94, RESISTOR-330, 5%, |DIGI-KEY -- 6
R100, R106, R116  |603 P<VALUE>GCT-
ND
R42, R48, R49 RESISTOR-4.7, 5%, 3
603
R112 RESISTOR-4.75K, DIGI-KEY -- 1
1%, 603 P<VALUE>GCT-
ND
R22, R23, R26, R29, |RESISTOR-4.7K, 5%, |DIGI-KEY -- 20
R30, R46, R81, R82, |603 P<VALUE>GCT-
R87-R90, R93, R96, ND
R102, R107-R109,
R117, R118
R110, R113 RESISTOR-430, 5%, |DIGI-KEY -- 2
603 P<VALUE>GCT-
ND
R9-R12 RESISTOR-49.9, 1%, |? 4
603
R27 RESISTOR-5.1M, 5%, |DIGI-KEY -- 1
805 P<VALUE>ACT-
ND
R134 RESISTOR-5.23K, DIGI-KEY -- 1
1%, 805 P<VALUE>CCT-
ND
R4, R13, R28, R31- |RESISTOR-56, 5%, |DIGI-KEY -- 26
R36, R38, R74, R77, |603 P<VALUE>GCT-
R86, R97-R99, ND
R101, R103-R105,
R115, R119-R121,
R139, R140
R15 RESISTOR-75, 1%, |DIGI-KEY -- 1
805 P75.0CCT-ND
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R111, R114 RESISTOR-750, 5%, |DIGI-KEY -- 2
603 P<VALUE>GCT-
ND
R85 RESISTOR-931, 1%, |DIGI-KEY -- 1
805 P<VALUE>CCT-
ND
RN24, RN25, RN30, |RES_ARRAY_4_SMD-|DIGI-KEY -- 4
RN31 10K Y4<VALUE
CODE>-ND
RN1, RN2 RES_ARRAY_4_SMD-|DIGI-KEY -- 2
270 Y4<VALUE
CODE>-ND
RN19, RN21, RN33- |RES_ARRAY_4_SMD-|DIGI-KEY -- 15
RN37, RN40-RN47 330 Y4<VALUE
CODE>-ND
RN3-RN17, RN20, |RES_ARRAY_4_SMD-|DIGI-KEY -- 23
RN26, RN32, RN38, [4.7K Y4<VALUE
RN39, RN61, RN64, CODE>-ND
RNG65
RN18, RN22, RN23, |RES_ARRAY_4_SMD-|DIGI-KEY -- 22
RN27-RN29, RN48- |56 Y4<VALUE
RN60, RN62, RNG3, CODE>-ND
RNG66
D2 QUAD GREEN LED. |SSF- LUMEX 1
LXH5147LGD
D1 QUAD YELLOW LED. |SSF-LXH5147LYD|LUMEX 1
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13 APPENDIX B: SCHEMATICS

The schematics for the development kit are revision 2.0. The schematics contain
13 pages as follows:

Sheet 1: Root Drawing

This sheet provides a block view of the interface signals between each block of
the AAL1gator-32/TEMUX Development Kit.

Sheet 2: DS3 Line Interface

This sheet shows the connection surrounding the TDK Semiconductor 78P2241
Transceiver and the SMB connectors.

Sheet 3-4: TEMUX Block

These sheets shows the connections required for PMC-Sierra’s PM8315
TEMUX.

Sheet 5-6: COMET Line Interface

These sheets contain the connectors and line protection circuitry required by the
COMET-QUAD.

Sheet 7: COMET-QUAD Block

This sheet contains PMC-Sierra’s PM4354 COMET-QUAD and its important
power pin filtering circuitry.

Sheet 8-10: AAL1gator-32 Block

These sheets show the PM73122 AAL1gator-32 and the two SRAMSs.
Sheet 11: S/UNI-DUPLEX

This sheet shows the PM7350 S/UNI-DUPLEX and the LVDS connectors and
line interface circuitry.

Sheet 12-13: PCl and CPLD

These sheets show the PCI9050, CPLD, MK2049 PLL, and power supplies.

PROPRIETARY AND CONFIDENTIAL TO PMC-SIERRA, INC., AND FOR ITS CUSTOMERS’ INTERNAL USE = 40



10 9 8 6 5 4 3 [ 2 [ 1
REVI SI ONS
ZONE ‘ REV ‘ DESCRI PTI ON ‘ DATE ‘ APPR
I I I I
PAGE 2 PAGES 3-4 PAGES 8-10 PAGE 11
DS3 LI NE | NTERFACE TEMUX_BLOCK AALIGATCR 32_BLOCK S/'UNI - DUPLEX
RPOS_DS3 RPOG6 DS3 RPOS_DS3 SrEFaLK
RNEG DS3 | RNEG DS3 RNEG, D53 SREFCLK e REFCLK
RCLK DS3 SC1FP SDDATA<7. . 0> SC1FP
RCLK_DS3 RCLK_DS3 SDDATA<7. . 0> S . SDDATA<7. . 0>
SDDP) DDP
TPOS_Ds3|— 1P DS3 TPOS_DS3 aoPL SDPL aoPL RDAT<15. . 0 T RDAT<15. . 0>
TNEG_DS3|—TNEG DS3 TNEG_DS3 SDVs SDVS SDVs RADDR<4. . O Rty RADDR<4. . 0>
TOLK DS3 RPRTY| RPRTY
TOLK_DS3 TOLK_DS3 RENB RDENB RENB
Los| Los RCA| RCA RC
RSOC| RSQC R
TI QLK<2. . 1> RCLK
SADATA<7. . 0> SADATA<7. . 0> DATA<7. . 0> RCLK] RCLK
RCLK SADP| SADP DP
XCLK SAPL SAPL SAPL
SAV5 SAVS SAV5
SAJUST] SAJUST SAJUST o
TDAT<15. . 0 TOAT=LS. o TDAT<15. . 0>
TADDR<4. . O: TADDR<A. . 0> TADDR<4. . 0>
BROLK=4. 1> BROLK<4. . 1> TPRTY TERTY TPRTY
BRSI G<d4. . 1> ot 1o g TENB T
BRSI G<4. . = Tca TN
BREP<d4. . 1> BRFP<4. . 1> Tsod) Tsac Tsoc
BRPOWS. . 1> IBRPCNKA. . 1> TeLK| TCLK TCLK
BICLK<4.. 1> g7y kea. . 1>
BTSIGed. . 1> |ore oen 1o —
BIFP<4..1> \grepes. . 1> NCLK
BTPOVEA. . 1> |oioovea 15 RL_CLK]
A TL_OLK A
8 8 8
AN A NS AN ®
o o m A o o % A o o % A
> 5 > 5 > 5
28 ; Tk ; gyt ;
< = o < 7 o < X X o
g3 Qgg g éFJ gg e é»—u 5% 0gg e
w 1]
éﬁn— EER @ 32 =i 33 g SEE 8
\ ] st \
TDoL [T DB ‘
JTAG<2.. 0>
TDO4
TE_M CRO<3.. 0>
DATA<15. . 0>
ADDR<19. . 0>
TiOK<2. . 1>
PAGE 7 PAGES 12-13
PAGES 5-6 COVET_QUAD_BLOCK PG AND CPLD
COVET_LI NE_I NTERFACE -~
ROLK TL_oLKf—
TXTI P<4. . 1 TXTIP<4.. 1> TXTI P<4. . 1> BRCLK<4. . 1> TICLk<2. . 1> RLT\&E
TXRI NG<4. . 1 TXRING<4. . 1> TXRI NG<4. . 1> BRSI G<4. . 1> AAL_M CRO<4. . 0> BUSSEL
TXCMK4. . 1 TXCMk4. . 1> TXCMVK4. . 1> BRFP<4. . 1> DATA<15. . 0> DUP_M CRO<3. . 0>—DUP_ M CRO<3. . 0>
RXTI P<4. . 1 RXT1 P<4. . 1> RXTI P<4. . 1> BRPCMK4. . 1> ADDR<19. . 0> RX8K|
RXRI NG<4. . 1 R NG<4. . 1> RXRI NG<4. . 1> TE_M ORO<3. . 0> TX8K|
BTCLK<4. . 1> XCLK RSTB]
BTSI G<4. . 1>
BTFP<4. . 1>
BTPCMVE4. . 1>
TDO4 TDOS
TDOB TDOS
JTAG<2. . 0> JTAG<2..0>
creLK] creLk
RSYNC| RSYNC
ADDR<19. . 0>
DATA<15. . 0>
CQ_M CRO<3. . 0> QQ M CRO<3..0> OQ M CRO<3. . 0>
DRAW NG:
TITLE=AAL32 DEVKI T ROOT
ABBREV-|
RSTH| LAST_MODI FI ED=Tue Dec 12 09: 46: 10 2000
§MQ PMC-Sierra, |Inc.
DOCUMENT NUMBER:  PMC- 1991144 | SSUE DATE:
DOCUVENT | SSUE NUMBER 3 NOVEMBER 2000
TITLE: AAL1GATOR- 32/ TEMUX DEVELOPMENT KI T REVI S| ON NUVBER:
ROOT DRAW NG 20
ENG NEER  BW PAGE: 1 OF 13
10 9 8 6 5 4 3 2 1




10 9 8 5 4 3 ‘ 2 ‘ 1
REVI SI ONS
ZONE ‘ REV ‘ DESCRI PTI ON ‘ DATE ‘ APPR
T T T T
Y 3.3V 3.3V
o<
4. TUF 4. TUF 4. TUF
J3 14 202 c1s
0. 1UF 0. 1UF 0. 1UF
ca L @ L c212 L
RX
3E10> . TCLK DS3\1
3E10> —  TPOS DS3\I RNB6 4 . 56 75 oM RCLK DS3\| ., 4F10<
3E10> ,  TNEG DS3\| % 2 RN66 fvvwg 56 75 oM RPOS DS3\| -, 4E10<
RNEG|[ 24 __RN66 2, Wv—ss—‘v 75 OHM  J4 RNEG DS3\ | 4E10<
I'CKP 78P2241 =
L 9
- 11 w
2 5,
LOS [h27 6
o 3 svB ™
s =
- 3 35 o4 4
PE- 65968
E El %38
ojﬁ -
LOS\ | 4E10<
D82S S
g
o N 3.3
= N o
g
-
¥3o
3
g
DRAW NG
TITLE=DS3_LI NE_| NTERFACE
ABBREV=DS3_LI NE_I NTERFACE
LAST_MODI FI ED=Thu May 17 10: 45:25 2001
§MQ PMC-Sierra, |Inc.
DOCUMENT NUMBER: PMC- 1991144 | SSUE DATE:
DOCUMVENT | SSUE NUMBER 3 NOVEMBER 2000
TI TLE: AAL1GATOR- 32/ TEMUX DEVELOPMENT KI T REVI S| ON NUVBER:
DS3_LI NE_I NTERFACE 2.0
ENG NEER.  BW PAGE: 2 OF 13
10 9 8 5 4 3 2 1




10 9 8 7 6 5 4 3 ‘ 2 ‘ 1

REVI SI ONS

ZONE ‘ REV ‘ DESCRI PTI ON ‘ DATE ‘ APPR

0.01UF
0. 01UF

PLACE DECOUPLI NG CAPS PHYSI CALLY CLOSE TO TEMJUX POWER PI NS

3.3V 2.5V
28 X A3.3 V
'S RN24 6
9299 9398989 : :
u17 - " < R 7
3888 4R868844 CSSED|_PL R <
VY VYV YOOV R B
3.3V w2 |IREFCLK gggggggggggg coLk| M
ABLO | LADATA<7> CIFP [P b
o Madieaaer S>> BEBHEEEE  gage Lo
e o EAss SAAAREENNGI b -
] <3>
_| LADATA<2> D<28>| C5 7 SADATA<7. . 0>\ | <~ 8GL0>
| CADATA<T> D<27> A4 6
(5] LADATA<O> D26> 12
>
B AAIL_| [AC1J1V1 D<24> [B5 5
= e s :
= >
T ABL1_| LACE §§é> go N
B —
2F9< TPOS DS3\ | RN22 2 7 56 AB7 | TPOS TDAT D<19> [ D4 T3 2
5F9< S TNEG DS3VT R\Z EEAAASE Y V6 | TNEG TVFP D<18> [ ML
13085 & CLR<INT A6 | TI CLK D<17>[ P2
< 2 TCCR DS3VT RNZ T 856 AAT | TCLK D<16> [ C7 1
D<15> [ D6 0
13E4<> TE M CRO<3..0>\1 3 TE I NTB A16 ~ | NTB D<14>[ w2 |
D<13> [ Ni9
2 TE CSB D6 CSB D<12>[ B SA%H—C' 8E10>
1 RDB D<11> < 8F10
0 i D<10> [ Rs i
ALE D<9>
o e §§> 2 SADP\| __ 8F10>
> >
A3 D<6> D<6>[ N2z |
2 El=g AR S ==
511 Be3z 106F 2 o C—
iaks =
> >
13D9<> 12Gl<> 11Cl<> 9F5<> 7H6<> DATA<15. . 0>\ C1 D<0> - 2
3 B1 [A<13> S
29 |A12> CLR<26> [
1 A<II> CLK<25> b
{10 B20 | A<10> CLK<24>[ D20
B19 | A< CLK<23> B2z
L 8 gg ﬁ<§> CL! <%§> ;:’gg
< a O 1
L6 Alo | A<é> k<505 [F
B ASS2 g1 2 UNUSED | NPUTS
9 | A<3> CLK<17>[ W
DI8 | A<2> CLK<16> [OT
CI6 | A<1> CLK<15> D21
13D9<> 12E1> —, ADDR<19..0>\1 AT7 | A<O> CLK<14>[ Vig
w21
13D4> 9E5<> —, RSTB\ | 22 ~ RSTB
ANAANAAAN ECLK<4>] AA21
AAANANANAAN anan IVOOYOUV ESRSEZ
Ll B ZE—
§R8Eiisofocasiasanan FO00 00000006 EGICS T
>>>>>>>>>>>§éé>>>ééé 3335 33333555 L
loln| olplelololololal
ZRE EPHRER

DRAW NG
TEMUX 1.1
TWXL

Thu May 17 10:44:54 2001

@mﬂ@ PMC-Sierra, Inc.

DOCUMENT NUMBER: PMC- 1991144 | SSUE DATE:

DOCUMENT | SSUE NUMBER 3 NOVEMBER 2000

TITLE: AAL1GATOR- 32/ TEMUX DEVELOPMENT KI T REVI S| ON NUVBER:
TEMUX_BLOCK 1 2.0

ENG NEER  BW PAGE: 3 COF 13

10 9 8 7 6 5 4 3 2 1




10 9 8 ‘ 7 6 5 4 3 ‘ 2 ‘ 1

A3.3V REVI SI ONS

n R o ZONE ‘ REV ‘ DESCRI PTI ON ‘ DATE ‘ APPR
] S50 5
] 2|, 28l.8], T T T T
s EPS DI o]a
PLACE DECOUPLI NG CAPS PHYSI CALLY CLOSE TO TEMUX POVER PI NS w22
19. 44 MZ
TP45
SREFCLK
3.3V
AN SREFCLK\ |
OSC_EP26 8b2<
" 4 |vec  outPuT
v glo 2 fa\D  TS/PD
°T8 19 44MZ
u17 1
A A L\‘ A AN AN AN A L/{\) 4‘ A A v/_\‘ -
$§v§??T$vv?Vv SBI CLFP =
TP33
SA—P3_| CLK52M ggggééggéggéé ccsi DL
9
J | LDDATA<7> § § g g S S SREFCLK | 87 «T
> 5 > > 5 ERLFD [hs T CLEP\ | _ gF2<
KEEP | NPUT CLOSE TO | NPUT ON TEMUX > 5> SAIUSTORED B RNEZ7 B 156 SATUSTT k2
w22 SBFAC?7A5 RN33— 4 X XX ~5 330
“ 1 siipero_e [ M
13D4< 9A4< 11H4> — ROLKII 1 12612 | clo R\28 3 656, ~ 7 SDDATA<7. . 0>\ | 8F2<
6 I [(Bl0 _RNZ8 2 W\ 756 3
I A
I J1
| A0 RN28 1 8 56 5
2F2> —, RCLK DS3\| | e RNZB 4 556 4
1 [_m9
I A1l RN29 4 5 56 3
13C4> — TI CLK<2>\ | I 531 RNZ9 3 /"6 56 2
Cw
2E4>  LOS\I I & D12 RN29 1 8 56 1
2F2> . RPOS DS3\I [Bsirdm 2N 0
6 56 P21
R\23 5—YY\"456 w5 K ! 5 A3.3 V
1 8 Y7 RPOS/ RDA e
262> —, RNEG DS3\ | § RN23 2 V756 o Ry RoAY ! we N1 z
RN E20 | XCLK &, T
JTAG<2.. 0>\ | o @ | Tek @2 R
1 < | TMS P20 NGO 1
TDO6\ | | TDI R19 N
TOOINT [ B3 | TDO TEMUX T19 R
1z 81 TRSTB PMB315 AA20 ALY
2 0F 2 e
SDV5\ | RN27 4 556 A9 ||Ep: o2
HE DPLT RNZ7 2 WN\"756 FPes8z e 3
K2_] | FP<26> I CL J4
K1 ] | FP<25> I CLi > [ K3
320 ] | FP<24> 1 CLK<24> [_F21
J22_ || FP<23> | CLK<23> [ _E19
R22 || FP<22> | CLK<22> [ _G19
U9 _| | FP<21> | CLK<21> [ _H19
8E2< SDDP\ | RN27 3 6 56 o] FP<20> | CLK<20> [ C1
El_| ED<19> | CLK<19> [ D1
v1i_] :3<18> | CLK<18> [ U1
W] | FP<17> 1 QLk<17> (T3
J19_ || FP<16> | CLK<16> |_&0
K20 _| | FP<15> | CLK<15> [ _F22
v22 7] | FP<14> | CLK<14> [ K19
V20 _| ED<13> | CLI L2z
GLT]| FP<12> I CL HL
Fa_]| FpP<11> I CL H3
|1 EP<10> 1 CLK<10> [CAAL
Y17] | FP<9> I CLK<9>1 V8
K21 _| | FP<8> | CLK<8> | _F19
K22 || Fp<7> | GLK<7> [Cte2
ve1 || FP<6> | CLK<6> [~ Y20
Y217 | FP<5> | CLK<5> [“ve2
_| 1 EP<4> | CLK<4> [ AB21
W0 _ || FP<3> | CLK<3> [_AB2
V3| Fp<2> | CLK<2> | AB2
AB5 _| | FP<1> I CLK<1>[_Y3
ol @2 | RECVCLK2
RECVCLK2TP32 I ol AAAANANAAA
RECVOLKITP23  o—t—— D22 RECVALKI iR el LYY
AAANAAAAAAAAANAN VYVVYVVVVIVVYVVITT
DOBIHNAIODBOOBFON
33 NN 532
DN
ES353555555555555 335555555555555555
g Jf:::: YR PERRg s EEEES
DRAW NG
TEMJUX_1. 2
TWKL

Thu May 17 10: 44:59 2001

@mﬂ@ PMC-Sierra, Inc.

DOCUMENT NUMBER: PMC- 1991144 | SSUE DATE:

DOCUMENT | SSUE NUMBER 3 NOVEMBER 2000

TITLE: AAL1GATOR- 32/ TEMUX DEVELOPMENT KI T REVI S| ON NUVBER:
TEMUX_BLOCK 2 2.0

ENG NEER  BW PAGE: 4 COF 13

10 9 8 7 6 5 4 3 2 1




10 6 5 4 3 [ 2 [ 1
REVI SI ONS
ZONE ‘ REV ‘ DESCRI PTI ON ‘ DATE ‘ APPR
I I I I
J12
TR250- 180
PLACE CLOSE TO TRANSFORMER e ™
7G10> __ TXTI P<1>\|
[Ny
<
470 o 3
7F10< TXCVEL>\ | *} S Thmh e
60 TR250- 180
= 1 1:2.42 a0
7F10> 5 TXRINGKI\ | 3 38 TR
3.3V
? 2
J14
TR250- 180
R71
7 e RX1
J; LTI e
7G8< RXT P<13\ | 4 12,42 a7 o % % §
g N 8
5 36
TR250- 180
7G8< RXRI NG<1>\ |
TRS
315
TR250- 180
R70.
PLACE CLOSE TO TRANSFORMER ™2
©ofw|< (o] =Hlo)| TRL
7GL0> — TXTI P<2>\ | 6 bt 2.:2 35
o
8 33 '_"
(s}
1
7F10< TXCME2>\ | n
TR250- 180
- TR2
7F10> TXRI NG<2>\ |
s 1242 32 TR250- 180 716
— RX2
10 31 TR
LT e
=
7G6< RXTI P<2>\ | N o
N iaainusl™
o
TR250- 180
7G6< RXRI NG<2>\ |
TR6
§MQ PMC-Sierra, |Inc.
DOCUMENT NUMBER PMC- 1991144 | SSUE DATE:
DOCUMENT | SSUE NUMBER 3 NOVEMBER 2000
DRAW NG -
TITLE: AALIGATOR 32/ TEMUX DEVELOPMENT KIT | pevi s On NUVBER
TLTLEST1EL LI NE_| NTERFACE 1 LI NE | NTERFACE 1 2.0
ABBREV=LI NEI :
LAST_MODI FI ED=Thu May 17 10: 45: 14 2001 NGl NEER. BW PACE S OF 13
10 6 5 4 3 2 TRUE 1




10 9 7 6 5 4 3 [ 2 [ 1
REVI SI ONS
ZONE ‘ REV ‘ DESCRI PTI ON ‘ DATE ‘ APPR
I I I I
Ji7
TR250- 180
PLACE CLOSE TO TRANSFORMER TRis X3
7G10> — TXTI P<3>\ |
- i o
o .
) J% 5k
4. 70F
7F10< TXCOME3>\ | *} w1 T9021 F ualnaal™
~ 8 11 12.42 30 TR250- 180
ns2 - Q|G
B
13 28 TRL2
7F10> — TXRI NG<3>\ | ‘
3.3V
Lr 12 oKt
a8 Jis
* K 9 TR250- 180
| K
17 R67
i TRL6 RX3
= R e
7G6< RXTI P<3>\ | 14 ‘ 12.42 27 % % =
o
o 15 26
5%
TR250- 180
7G6< RXRI NG<3>\ |
TR13
J19
TR250- 180
PLACE CLOSE TO TRANSFORMER 66 T
7GL0> TXTI P<4>\ | 16 . 1 2:‘2 25 ofols|mlyl=(ol TRY
% g <
" sy 18 ’ 23 =
- B
4. 7TUF -
7F10< TXCVE4>\ | *} o) TRe50- 180
57
3 = e
%g TR1O
7G10> — TXRI NG<4>\ | | Krekte
19 12.42 22 320
B o TR250- 180
20 21 R6S
TR11 Rx4
P e
=
7G8< RXTI P<4>\ | % 8
T T P
Ny ol
a
TR250- 180
7G8< RXRI NG<4>\ |
TR14
§MQ PMC-Sierra, |Inc.
DOCUMENT NUMBER:  PMC- 1991144 | SSUE DATE:
DOCUMENT | SSUE NUMBER: 3 NOVEMBER 2000
~DRAWNG. TITLE: AALIGATOR 32/ TEMUX DEVELCPMENT KIT | Revi 51 ON NUVBER
TILTLE=T1E1 LI NE_I NTERFACE_2 LI NE | NTERFACE 2 2.0
ABBREV=LI NE2 .
LAST_MODI FI ED=Thu May 17 10:45:17 2001 NGl NEER. BW PACE 6 OF 13
10 9 7 6 5 4

TRUE 1




10 9 ‘ 8 7 6 5 4 3 ‘ 2 ‘ 1

v25 REVI SI ONS
COMET-
PM4354
3 OF ZONE | REV DESCRI PTI ON DATE | APPR
—_ ADDR<19. . 0>\1 0D15 | A<10> D<7>| D8 7 DATA<15..0>\1 3D10<> 9F5<> 11Cl<> 12Gl<> 13D9<>
13D9<> 12E1> T2 Do A<o> D<6> [ D ‘ ‘ ! ‘
As D<5:
{7 ASPS D345 3.3V
B! A<6> D<3> [ B
S/ e
<4> > x
ALS | A<3> D<0>[ B3 0} ~3§
B A<2> <
A A<1>
13 A<o> CQRDB 1_ CQ M CRO<3..03\| 13E4<>
COWRB 0
1303< TDOB\ | 1| Too [SoN 2
1186> 5 ___TDOAT T3 TDI
1308> = JTAGSZ  OST ) T TCK CQINTB 3
o 22— Tk RSTB\| _ 9E5<> 13D4>
2 P3 ~ TRSTB ws
COVET- D
M CRO_JTAG TWOE%JA
ws 8D2> —, BTCOLK<d. . 1>\1 4 M4 | BTCLK<4> BRCLK<4> | N6 4 BRCLK<4. . 1>\ | 8D10<
COVET- gJAD 3 L2 | BTCLK<3> BRCLK<3> [ NL 3
PMA354 2 HI6 | BTCL K<2> BRCLK<2> [ F16 2
TXTI P<4>\ | R13 | TXTI P1<4> 2 OF 4  RXTI P<4>| N0 RXTI P<4>\| __ 6B10> T F3 | BTCLK<1> BRCLK<1> [ E2 T
TXTTP<3S\T Pa_| TXTI P1<3> RXTI P<3>P7 RXTTP<3>\T_ = 6F10>
TXTTP<Z>\T AI3 | TXTI P1<2> RXT| P<2>[_DLO RXTTP<Z3\T" "= 5B10> 8E2> —~ BTSIG<4. . 1>\ 1 4 M5 | BTSI Ge4> BRS|I G<4>| P16 4 BRSI G<4. . 1>\ | 8E10<
TXITPIS\T B4_| TXTI P1<1> RXTI P<I5[_Cr RXTTP<IS\T 5 5F10> 3 V8| BTS| G<3> BRSI G<3>[ P2 3
2 Jia_ | BTSI G<2> BRSI G<2>[ GI5 2
L T TXTIP2<4> RXRI NG<4>| P10 RXRI NG<4>\ | 6B10> 1 BTSI G<1> BRSI G<1> [ E3 1
L R ITXTIP2<3> RXRI NG<3>[ T7 RXRINGESA T = 6E10>
L Al |TXTIP2<2> RXRI NG<2>[_CLO RXRINGE23\ T 2= 5B10> 8@> — BTFP<4. . 1>\1| 4 N3 | BTFP<4> BRFP<4>| P15 4 BREP<4. . 1>\ 8GL0<
L B6 ITXTIP2<1> RXRI NG<1>[_A7 RXRITNGEIAT — 510> 3 M| BTFP<3> BRFP<3> [ RL 3
2 Hl4 | BTFP<2> BRFP<2>[ G4 2
TXRI NG<4>\ | TXRI NG1<4> RVREF<4>| P9 1 H | BTFP<1> BRFP<1> [_E4 1
TXRITNCGE3SVT R4 | TXRI NG1<3> RVREF<3>[ T8 TCLKO
TXRINGEZ3\ T C13_| TXRI NGl<2> RVREF<2>_ & TP56 802> — BTPCMk4. . 1>\ | 4 M6 | BTPCVK4> BRPCM<4> | N5 4 BRPCVK4. . 1>\ | 8E10<
TXRINGSIST A3 | TXRI NGL<1> RVREF<1> A8 3 M| BTPCVK3> BRPCM<3> | PL 3
T 2 HI3 | BTPCVK2> BRPCMk2>[ F13 2
L R1 ITXRI NG2<4> RES<8> Ti5 Sl 3.3V 1 F4_| CASBTD_BTPCM<1> CASBRD_BRPCM<1>| EL 1
L % ITXRI N&Z<3> XCLKJ13 ~
Bll | TXRI N&@<2> CTCLI L16 R 330 CCSBTD
e R —— R 50 M/BRD_ccsBRD
6D10> TXCMe4>\ | N2 | TXCME4> RI;ZE"FA R 330 K3 | CMVBMEL
6GLO> = Ix% t I D»;g ;§cm<g> %g<g> T16 R o F: CM/Fgg
V2> <6] R F2 | GMVFI
TXCVEIST S| TXCMe1> RES<S SYSTEM
RES<4>]
RES<3>|
RES<2>|
LI NE RES<1> L4 g7ps3 E L
= ° TL: 1.544 MiZ
El: 2.048 MZ
x
3
g
S
3.3V 3.3V
[
e m 77
5 2 2
RS EES  ] IN
° ST TS w25
COMVET-
EOTE o
- R14 \VD<2> 4 OF 4 \VS<2> | Ti4
3.3V 3.3V 3.3V 3.3V = [e] \VD<1> \VS<1>| D9
% % 4 % % T9 | RAVDL<4> RAVS1<4>| R
oL T o LW — I R8_| RAVDI<3> RAVSI<3> [\7
= S 0, \_/\Q/\/ I B9 | RAVD1<2> RAVS1<2> [ A9
8558 2lofle gl gl Sy B8] RAVDI<1> RAVSI<1> D7
g STEITS  Ex35=g 35I 51 110 | RAVDR<4> RAVS2<4> | R10
S 3=8% %3 3V %3 3V %3.3 \ R7_| RAVD2<3> RAVS2<3>| N6 ¢

2 A3.3V . .
S S y AL0 | RAVD2<2> RAVS2<2> [[B10
= sl ° 3 57| RAVD2<1> RAVS2<1> (06
= 1 Oy I I ‘
= S u 9 LW I P11 | TAVDL<4> TAVS1<4>| N1
= glodle ] n & T6_| TAVDI<3> TAVS1<3> [ P6
8 3Lzl LR e Tl | TAVDI<2> TAVS1<2> [DIT
sl ¢ STOZT8  54g2 3 5lasl. A6 | TAVDI<1> TAVS1<I> [
S ST8IT3 P13 | TAVDR<4> TAVS2<4> | Ri2
= ° ° T4 | TAVD2<3> TAVS2<3> [ M
= D13 AVD2<2> TAVS2<2> (5‘32

T
3.3V 3.3V 3.3V 3.3V — L AT TAVD2<1> TAVS2<1>
% %« % % - P12 | TAVD3<4> TAVS3<4> | T12
A A | o N
ERe b g%l IW LW A5_| TAVD3<1>
STOET® Ereens  mliull W] T "
s|7% STBETE 2 sulo T DECOUPLI NG CAPS: ONE PER TWD POVER PI NS
S M < 273 K1
— S| 0% il A3.3V A2.5V
— L.
= = 4%2. 5 v &
o ulululu ulululu
N4 | VDD3 3<6> 2ledlezls 3l 2lealealezle
[ Gl6 | VDD3~3<5> °er8er8eT8 S8 °r8erB8eT8STh
N2 | vDD3~3<4> S S S S S S S S
K4 | VDD3~3<3> "\ I ’J\ "\ I I
D4 | VDDB~3<2>
G| VDDBZ3<1> DRAW NG R |
3.3V Ki4_| v 3<2> COVET_QUAD = =
T 2 VB%:3<1> COVETQ
33V N8 | CAVS
N | CAVD e Thu May 17 10:45:29 2001
9y
E] | o |G\Dl Q\DIO [J8
gigule = G2 GND11 [J9
ITO e Re el QD12 [J10
SR G0 | GND4 GNDI3 [k 1 .
7| GNDe eys R PMC-Sierra, Inc.
H | GND7 G\D16 [ K10 ltl
HIO | GND8
POVNER
DOCUMENT NUMBER  PMC- 1991144 | SSUE DATE:
DOCUMENT | SSUE NUMBER 4 MAY 2001
TITLE: AALIGATOR- 32/ TEMUX DEVELOPMENT KI T | mevi ) ON NUVBER:
£ COVET_QUAD_BLOCK 2.1
ENG NEER WI PAGE: 7 OF 13

10 9 8 7 6 5 4 3 2 1




9 8 7 6 5 4 3 ‘ 2 ‘ 1

REVI SI ONS

ZONE ‘ REV ‘ DESCRI PTI ON ‘ DATE ‘ APPR

u1o
AALIGATOR: 32
PM/3122
_RM2 8 .1 330 s [RSYNGIS 1 F S T Syncis| kes RNA3 8 330
1007 RAMP A<17..0> 14 AE1S | RL_SYNC14 TL_SYNC14 [(ACI5 RNAD 3 /"6 330
11 AF8 | RLZSYNCI3 TL-SYNCI3 [CACLL 15 RAMP D<15..0> . 10D2<>
7 Ya_| RLSYNGI2 TL-SYNGI2 [CAFT 10
: | R-SIN6 TL-SYNGID e 7
oA s S RIS NS [ =
R !
RNAG 7 7 330" o4 | RL-SYNG? YNG7 A4 RNAG 3 5330
I RNB6 7 WA 2 330 &2 | R [Ea RNB/ 4 V5330 1
3F2< SADATA<7.. 0>\ 7 s YA = = YNGE G —RNgE WA 23303
4 R143 56 K3 ~SYNC4 C GL RN35 3 6 33
7@> — _BREP<d. . I\ 4 5 RSN VNG [Le 4 BTFP<4..1>\| _ 7G8<
e U2 | RLSYNG? YNC? [Re 37
42 Ve | RLZSYNCL SYNCL [ V1 29
& AB4_| RL_SYNCO SYNCO [ Ve 3
7 Ab16 | RL_DATALS TALS [126 RNAA 1 8330
3 ADIS | RL_DATA12 ATAL4 [_AF16 RNAU 7
2 AES | RI_DATAL3 ATAL3 [CAFO 1
AR3 | RUTDATAL2 ATAL2 [CAL 1
Y3 | REZDATAIL ATALL [P:
B RBATAG BATAS [0
10C7 RAMZ_WEOB CL1 | RL_DATAE DATA8 A
77 2330 3 | RL_DATA; ATA7 (B4 RNAG 4 ,,, 5330 ]
] RN35 7 Vi "2 330 _F3 | RL_DATAG ATAG [ E3 6 SDDATAS7. . 03\l aF2>
6 az 56 15 | RL_DATAS ATAS [G3 3
i 0 1o S| ROATAS ATAS [ s s 5
3E2< SADP\ | 1 1 147 56 T4_| RL_DATA2 ATA2 14 14 SDV5\ | 409>
3E2< W 2 148 56 Y1 | REZDATAL ATAL [ 13 13 SATUSITT 5 42>
1 AC3 | RL_DATAO ATAQ | AB3 12 12 CIFP\ T = aF2>
6 AE16 | RL”SI G15 Gl5 [ L23 R\ 3 6 330 I
3 AF1S | RLS| GI4 G112 [CACLZ RNAD 4 W\VV"5 3303
0 ACLO | RLS| GI3 GI3 [CADLO 13
AB? | RLZSI GI2 &> [Aes g5
RS Gl gife - 1 RAMR_PAR<1..0> 1002<>
10c7 RAMD VE1B R3S 05 5
1087 RAV? R/ VB 52 | R-3| &8 S8 3
4 0 78 1330 A3 |RIL”SIGI G/ [ RWA7 2 5 330
3 1 J RN3E 5 VYV 330 Fa | RIZSI Gb G [T 7
7F2> o BRPCMK4. . 13\ | 3 7 I RN3Z 3 W\ 6 H | RCSI G & [F 5
5 R149 56 RL™SI 4 (e’ 3
2 3 RI50 56 RL_SI G3 &3 [L 11 11 1
1] 4 4 RI51 56 RL”SI G2 2 [Rd 10 10 SDDP\ | 4po>
3E2< SAPL\ | 5 RI52 56 RL—SI GL Gl [V 9 9 DPLY T 400
> = BRSTG=A. . T1T 1 A2 | RLZSI &, Q@ [A 8 8 RN33 3 5330
2 S 2 23 | RI—CLK15 15 [J25 RVAZ 3
— Nz O—foi| -G K13 14 RN =
R R23 | RLCLKI2 15 [T26 RNAL 3 u_4 BTSI G<4. . 1>\ 1 7G8<
RN43 K23 | RECLKI1 11 o6 RNAS 1 103
RN44 0 tp5 | RLCLK10 10 [J24 _RNA4 4 —
RN45 U BIS | RIZCLKY K9 [CATS —RNA7
RN45 D Al RL_CL K8 K8 [[c15 RNAS 15 4 BTPCMk4. . 1>\ | 7F6<
ma7 Lt s = =
AY ShE — =
7G> —__ BROLK<4. . 1>\| 4 L1 RE-CLK3 K2 4 BTCLK<4. . 1>\1 7G<
peEl T RL_CLK2 TL 35
2 RLZCLK1 U 2]
RL_CLK\I o . e 5 B e R LR S - = i SREFCLK\ | "
e 330 - LI NE_ MODEL 85 RWAG 1 330 7 TC IR = 15040
-4 R100 LI NEZMODED [ACT
= LI NE | NTERFACE e
COWDN<15. . 0> TEMUX/ COVET- QUAD SELECT 33 v
e JUWPER FCR COMET- QUAD
) R26
&3V 27K
o 3| Tssorse
ui3
s6 he 8 81a =
1 PB1 2A[ 54
f 2 53 BBl 3A
f 3 laB1 aA[ 51
b2 50 lsB1 5A
Bl B6A
Bl 7A
B1 8A
OBl 9A
10B1 10A
181 11A BUSSEL\ | 1309<
BL 12A 3.3V e ——
3B1 13A
313 22 h4B1 14A
{14 ;g hsBL 15A
1681 16A ulow
s BPI 3816233 E 5 E 3
3 pe2 o g o g
i‘gez
B2
49 5p;
T 682 —
13 s DRAW NG
41 _loe2 AAL1GATOR 32_1. 1
17 _hos2 AALL
38 his2
0 282 SEL1 | 30
35 h3eo  SeL2[ 29 i Thu May 17 10:45:04 2001
32 légg TEST1| 27 RN33 1 8 330
26 _hes2 TEST2 [ 28 2 7
o Qg
5 8 1 PMC-Sierra, Inc.
| o -
3 9 3:|
DOCUMENT NUMBER  PMC- 1991144 | SSUE DATE:
= DOCUMENT | SSUE NUMBER 3 NOVEMBER 2000
TITLE: AAL1GATOR- 32/ TEMUX DEVELOPMENT KI T | mevi ) ON NUVBER:
AAL1GATOR- 32 LI NE | NTERFACE 2.0
ENG NEER  BW PAGE:8 OF 13

9 8 7 6 5 4 3 2 1




10

5 4 3 [ 2 [ 1
REVI SI ONS
ZONE ‘ REV ‘ DESCRI PTI ON ‘ DATE ‘ APPR
I I I I
H
n n
5 ]
2 2
3 3
s s
DECOUPLI NG CAPS
ONE CAP PER TWD PO/ER PI NS
G
u1o
e
13D9<> 12E1> . ADDR<10..0>\| A19 2 OF 5 233V uo
H AL AARLIGATCR 32
- N PW/3122
{1 ALS ois DATA<15. . 0>\ 3DL0<> 7He<> 11CI<> 12GI<> 13De<>  $——%a— VDRSS
& P23
r AL3 D13 B! R VBB
AL2 DI? 12 — o Voo2o
{11 ALl D11 [CAG0 117} 34 Voo19
{710 ALD D10 [CAF22 10} 233V I 0es | vDDL7
19 % % AEZ 9 ] oo VEBRE
& 1 D: DD15
A7 [74 B 5 VBRL 2
A6 D6 B! RN39 2 71K DD13 F
A> D5 > ] RNZ9 3 WAV 61K DD12
2 Ad D4 > R8I 1 WV IR 1 < | vDDI1
Aot A > H R B A s &5 | VODIO
AL | A% B I 5 | VDD
SR o 5 2 2 Voo
ACE =
AF10 7] c(xfoqrr% %E [ VRE 0 AAL M CRO<4. . 0>\ 13E4<> ADzs 1 VD
AE7 | GGG DAUT1 RDB L RDE 13 B
A8 7| GGC-DOUTO cSB C 2 2B
A5 7| GGCLI NE4 ACKB L _ACKE iy o
Acs T| GGCLI NE3 I NTB [TNTB 33 0O
AFsT| GGCLI NE2 TRSIB[SAG 2 A Vo
3.3V AES | OGCTLI NEL RSTB [ADd RSTB\ | 13D4> 3D10< 7G8< 11Bl< A PCH 9
A6 _| GGC_LI NEO SYSCLK [VB23 A10—| PO 8
s o oe— 25 pere
1304> — NCLK\ | AD7 | NCLK™ Tve JTAG<2. . 0>\ 13p8> A PCH™6
RN38 7 TDOINT = 4E9> o PCH™5
3 TDOB\ T 11B6< — gg,g 1 E
g 26| PGH 2 =
—al et )
POAER SUPPLY
RAML CLK . 10E7<
D
5 3 s RAMP_CLK
5. {3 | 1087<
s 5)/
DI
= c
u10
AALIGATOR 32
PM73122
11Gl> —~  TDAT<15..0>\1 AB24 | RAT] 5 CF 5 TM D15 N59 2 56 1! RDAT<15. . 0>\ 1 11E1<
AR5 | RATI TATM D14 NS 7 2561
AC26 | RAT TATM DI3 NoY YV S| S
AB25 | RATI TATM DI2 o9 VYV E—
Y23 | RATI TATM DI1 NS 7 3 1
AB26 | RATI TATM D10 RN6g VN
AA25 | RATI TATM D9 N 7 1
Y24 | RATI TATM D8 7 YV -
V25| RATI TATM D, NS5 YV -
Upa—| RAT TATM D6 NS5 YV .-
V26| RATI TATM DS N55 YV —1 -
L e e
26 | RAT \TM | 356 2 B
T25 | RATI TATM DL 256
roe |RAT TATMC 56
11F1> o, TADDR<4. . 0>\1 Argd | TR RPHY _ADD RS, - RADDR<4.. 0>\ 11p1> DRAW NG
Vza ] 1P A ¢ AALIGATCR_32_1. 2
 ap RIS i o
TPRTW | Y25 TCLK\ | . 45-
e 1 ot RAT el Soar—a i Thu May 17 10:45:07 2001
11F1< RN50 3 5 56, W3~ RATI TAT%F:AR ) T 56 TYVT 11D1<
- TATM ENB El 11D1>
TATM CLAV & 3 56 \ S 1ip1<
TATM CLK KT 4F10> 11H4>
TATM SOC [ &6 RN66 |7 7 56 RSOOT = 1101 §
PMC-Sierra, Inc.
UTOPI A | NTERFACE g
°
8 DOCUVENT NUMBER ~ PMC- 1991144 | SSUE DATE: A
1 DOCUMENT | SSUE NUMBER 3 NOVEMBER 2000
- TITLE:  AAL1GATOR- 32/ TEMUX DEVELOPMENT KI T | pevi 51 ON NUVBER
AALIGATCR- 32_BLOCK 2 2.0
ENG NEER  BW PAGE:9 OF 13
10 9 8 7 6 5 4 3 2 1




10 9 7 6 3 ‘ 2 ‘ 1
REVI SI ONS
ZONE ‘ REV ‘ DESCRI PTI ON ‘ DATE ‘ APPR
I I I I
0
2
g
RAML D<15.. 0>
RAML_A<17
AALIGATOR 32
PW3122
4 s
3.3V
c RAML WEBO
B RAML VEBL
B:
b RIU
Al RAML_CEB
B!
D:
Cis RAML CSB.
&2 RANL_R/ V&
CL R88
B1 ANAN
et 905> — RAML CLK 39508888 o
RAM | NTERFACE %%%%%%% %
SS55555 >
olollsls|
SieRlE3
RAML PAR<1..0>
8G10> . RAMR_A<17..0> RAVR PAR<1..O0> _ gE2<>
RAMZ_ D<I5.. 0> 8Gl<>
A3.3V
8F10> RAMD VOB
8E10> = RAVZ _VETB
8GL0> RAMR_CSB o
8G10> RAMR CEB.
8EL0: AV R VB
Sbes S RAW LK
R87
ANAA
MNHOAAANAAAAANN
[0 NN Ny
>55533535555>
NN EEE S S _DRAW NG
AALIGATCR 32_1. 3
AALT
Thu May 17 10:45:11 2001
§MQ PMC-Sierra, |Inc.
DOCUMENT NUMBER: PMC- 1991144 | SSUE DATE:
DOCUMENT | SSUE NUMBER 3 NOVEMBER 2000
TITLE: AAL1GATOR- 32/ TEMJUX DEVELOPMENT KI T REVI S| ON NUVBER:
AAL1GATCR 32_BLOCK 3 2.0
ENG NEER.  BW PAGE: 10 OF 13
10 9 7 6 3 2 1




10 [ 9 [ 8 7 6 5 4 3 [ 2 [ 1
233V REVI SI ONS
u7
ALL LVDS TRACES 50 OHM L e, ess e Gk e zone [ Rev | DESCRI PTI ON | paTe | APPR
VDD oagl 3 RN62 2 756 TCLK\ | . 9Ba< ‘ ‘ ‘ ‘
NOTE: POPULATE BOARD W TH El THER TRANSFORMERS OR CAPACI TORS/ RESI STORS, NOT BOTH.
on3l4 RN62 3 6 56 RPHY_CL| 11D1<
1. 00M 11 0. 22UF 13D4<
1.00M c210 H 0. 22UF I NA @m a6 RN62 4 556 RCLK\ | 4F10> 9Ad<
1 " ég onsl_7 R153 56 REFCLK, 11F6<
INB 7 MON-2B
30 Top| 2 §§ Cp1| 19 RN63 1, 856
¢ a0t ] s rves o 756
oB317 RN63 3 6 56 [078
G\D Ja__ RN561 8 56 15 TDAT<15..0>\ 1 909
15 RN63 4 5 56 ODAT<15> RRBBd VW <
5 . &8 o4 DATI2> S —Fea -
50 OHM & ogsl_14 QDAT<13>[-K2 A W]
CDAT<12> R 12
ODAT<11>1Lt2 K 756 1
CDAT<10>-M__K g 56 10
CDAT<9>[ 18R 5 56 9
3 = DAT<g>| 2 R 7 56 8 N
“Lm CDAT<7-[P2_R 5 56 7 ™
276 | oom e e .
H1026 ° 13 | o = AR risRwas 5864 6
a 1 8 3
— 3 6 2
- 2 7 1 g
VHL )4 5 0
VHD.
4L 24 ; 3 6 4 TADDR<4. . 0>\ | 9Bo< :.'
A 2 7 3
g ] élg 50 OHM 3.3V 33V L s z g
53984- 0611 © Zﬁ G4 RxDL+ . : .
777 — OVASTER RN\G 4. @]
v OBUSS [ P4 RwO0 1 8330 QUTPUT: 16-BI T UTOPIA LEVEL 2 MASTER |—
5 | ool o : § OANYPHY [ B RW1 4 5 330 7 1
3 QAVALI D|-M® N
50 CHV
9 RrsTo D22 CENB [P R\W494 5 56 TENB\ | 9B9<
oPRTY |92 RN563 6 56 TPRTY\ I 9B9<
RO L7 Rb4a1 8 56 TSOOUT 9BA<
REFCLK
s | 8 Q3 | oup1- REFOLK P12 — 11H4> oexp-re TCA\l __ 9B9>
OFCLK & TPHY_CLK = 11H4>
1 56
1 oom 20 — RX8K |—E13 V) RX8K\ | 13D4< sal ANY S RN61 1 8 4.7K
1. 00M 131 Txgk B4 TXBK\I 134> | eeeeeeeeeees RDAT<15. . 0>\ |
| DAT<15> o 9ca>
1. 00M R129 | BMEi32e
1.00M 28 | DAT<13>—¢+
| DAT<12>
Jae e
<10>[ D
77 ST PRV ™ 56 N | DAT<9>1—%
20 12 RCLK ——AW—L—0TP1 | DAT<8>—&7
RL19 1 DAT<7>
| DAT<6>|—£2 ~
| DAT<5>[-EL
1 DAT<4>[-& ™
1 DAT<3>[-& !
B &
50 OHM 21 14 T>D2- I DA S
| ADDR<4>| D8 RNS583 6 56 4 RADDR<4. . 0>\ | 9B4<
| ADDR<3>|52 RIS 8 563 6
| ADDR<2>-2 RREoa 5 562
13 | ADDR<1>[ 24 RNGU2 7 56 1 3.3V —
Ll o S R 2 7 56 0 - -
slg 50 OHM I ADDR<0
T8 Zﬁa' 3V | MASTER| 28 R\ 1 8 4.7k g
11026 S REVEN (S B o i 330 INPUT: 16-BI T UTCPI A LEVEL 2 MASTER
L | ANYPHY J1 R4 330 o
B | AVALI D|-58 1 =
L S/ UNI - DUPLEX =
o] B4 RN604 5 56 RENB\ |
Vi 24 17 PM7350 s/un-puPLEX | LENB Dy RPRTYTT 2, 0845
- s]s LVDS SCI - PHY | PRz R 984>
MOLE 273 1004 B reR- FRTS one>
53984- 0611 s | S|t R13 \\, 6 47K
7 = J13 | FCLK-F2 RPHY CLK — 11H4>
= RXD2- LTXD3| MRS 4 5 4.7 3.3V
25 |rep 16 LTXDO N2 RN 2 747
3 50 OHM =
50 CHM
DATA<15.. 0>\ | 13 e
23 - 18 w 9F5<> 12Gl<>
4 fpo7> ADDR<19.. 0| _ 15615 13p9<s
D<6> v
D12
1. oom™*29 <04 it 0. 22UF D4 &g;
€205 F11
1. 00MRL; |0 22F iy &g;
g2 11>
1.0k B<0>
\Y
& 7T
g !fi “ %L Ei N %l w 7H10. TDOA | P13 | o M %ROJTAG 1 DUP_M CRO<3..0>\| _ 13E4<>
3 8§ 3
VOD_A, §To 3Tg &T0 273 oEs> . TDOB\I a2 |1p )
s s s LAABABANAASANANE  pasl 4
VD ERRIRREREATITTTT 0 B3 7ek 2
: < L Deow  GEBGEEORRIIRIRY 2| ne :
N . - J11 >> >>>> >33, G12 RSTB\ |
T T -~ RAVD RES ” 1308> — JTAG<2..0>\1 2 M3~ TRSTB RsTB DAL < 9E5<> 13D4>
TAVD<1> Bon
S/ UNI - DUPLEX ~3s
33 5*i 8 éLN 5*l g §lﬁ @TAVD<U> <S8
LR KL S/ UNI - DUPLEX
s S -
M4 | s
= = L2 cavs NOTE: VCC = +5V
312 | pavs |:|: > ﬁ
HasTAvess> PMC-Sierra, Inc.
n &:
2
= S DOCUMENT NUMBER  PMC- 1991144 | SSUE DATE:
- DOCUMENT | SSUE NUMBER 3 NOVEMBER 2000
1 _DRAW NG TITLE: AAL1GATOR 32/ TEMUX DEVELOPMENT KI T | pevi ) ON NUVBER:
= TLTRECDURLEX, S/ UNI - DUPLEX BLOCK 2.0
NOTE: PLACE FILTER NETWORKS AS PHYSI CALLY CLOSE TO THE DEVI CE AS POSSI BLE. ALTERNATE CAPS ON SUNI - DUPLEX VDD PI NS LAST_MODI FI ED=Thu May 17 10:45:21 2001 | ENG NEER BW PAGE 11 OF 13

4

1




10 9 8 7 6 5 4 3 [ 2 1
REVI SI ONS
vec
APCI_VCC 3.3V ZONE ‘ REV ‘ DESCRI PTI ON ‘ DATE ‘ APPR
I I I
5.000A
5
P1 APCI_vCC 3. 3V ]
M_[TRSTH 12V e ©
a2 _|+12v Tk g2
A_|TvE GROUND |_B3 =
a_|TDI TDO|_ B4
25| +5V +5V |_BS
A6 || NTA# +5v| 8o w1
A7_| I NTCH# I NTB# |87
a8 | +5v | NTD# |88 yBaz
A9_|RESERVED ~ PRSNT1#| B9 VBRS32
A0 _|+5v RESERVED |_B10 vBBsR2
AlL_|RESERVED  PRSNT2#| B11 Vis-teltd
Al2_| GROUND GROUND | B12 w3z Lames
AL3_| GROUND GROUND |_B13 AD<O> LAD<O> DATA<15. . 0>\ | 35352>
Ala_|3.3VAUX ~ RESERVED| B14 2Bt LAD<L> {85z,
as | RsTH GROUND |_B15 ABSaZ CABSES
A6 | +5V CLK |_B16 PA QK ﬁ; CABSRS
AL7 _| GNT# GROUND |_B17 ﬁ ; I|:£§§>
A18_| GROUND REQy| 818 A0S  LAD<6>
A9 PR A AD<31.. 0> ABS133 FAR<133
2020 | A0 30] AD{ 31] | 620 a1 ABTAZ FARS1ES
21| +3.3V AD[ 29] |_B21 29 ﬁ& EZ Zﬁ& <
2822 | AD)| 28] GROUND) 22 ABS1E2 FABS1EZ
26 A23 | AD{ 26] AD[ 27] |_B23 27 ﬁ 8; :ﬁ& >
s24_| GROUND AD{ 25] | e2e 25 cBE<3. 0> ABS33S TAD<533
2425 | ADY 24] +3.3V/|_B25 B33 F4aBs23z
A26_|| DSEL O/ BE[ 3] # |_B26 3 3582 <
27 | +3. 3V AD| 23] |_827 23 QB; g; i<
228 | AD] 22] GROUND |_E28 ABS302 o
20 A29 | AD{ 20] AD[ 21] |_B29 21 %Léio <
30| GROUND AD| 19] | B30 19 & BEBS3Z o
18 a1 [AD] 18] +3.3v] B | | | & BEB<3> >
16 A2 | AD] 16] AD| 17] | _Bs2 17 TROYE" 2
A33 | +3.3V C/ BE[ 2] # | B33 2| gﬂgg ; e
4| FRAVE# GROUND |_B2a DEVSELB S
35| GROUND | ROY# | 835 SERRB 2
36| TROY# +3.3V| BS6 aK oo
A37_| GROUND DEVSEL#| 837 INIAB
8| STOPH GROUND |_B238 Locke
A39 | +3. 3V LOCK# | B39 EESK CPLD ADDR<22..20> 13D9<>
A40_| RESERVED PERR# |_B40 EERO 5
A41_| RESERVED +3.3V[ Ba1 EECS s
M2_| GROUND SERR# | s TEST Fi22
a3 | PAR +3,3v| 843 © N i
15 ma |apf1s]  ceE[]#| s 1 ] VSH Fi8, INTB 13005
oy aqag e " o == e
12 |AD(13] GROUND | i z Ve R l LOLK - 13r0<
11 M7 | AD[11] AD[ 12] | B4a7 12 @23& 32 5 T LRESEIB = 1309<
248 | GROUND AD| 10] | B48 10 30 v 0 CSB<3..0> . 13g0<
9__a49 | AD[ 09] GROUND | B49 SRR MALTSE %g 2 RER = 188
a1 3
s
o As2_| C/ BE[ 0] # AD[ 08] B52 8 %S gé RDB 13E9<
53| +3. 3V AD[07] | Bs3 z ) ROV B 128 ROV B, 13505
6 Asa_| AD{ 06] +3.3V |_Bsa BTEELNE 759
4 sss | AD04] AD| 05] | Bss 5 MODE |68
256_| GRoUND AD[ 03] | Bs6 3 PCl - 9050- 1
2 ss7 | AD02] GROUND |_B57 85
o ase | AD[ 00] AD{01] | BS8 1
A59 | +5V +5V/ |_B59
460 _| REQB4# ACKB4# | B50 =
A61 | +5V +5V |_B61
A62 | +5V +5V |_B62
PCl _5V_32BI T_CARD_CONNECTOR
5%%6 PMC-Sierra, |Inc.
DOCUMENT NUMBER PMC- 1991144 | SSUE DATE:
DOCUMENT | SSUE NUMBER 3 NOVEMBER 2000
—DRAWNG TITLE: AALLGATOR 32/ TEMUX DEVELCPMENT KIT | Revi 51 ON NUVBER
TLTLE=PC| _| NTERFACE PCl | NTERFACE 2.0
ABBREV=PCT_| NTERFACE
LAST_MODI FI ED=Thu May 17 10:45: 33 2001 NG NEER BW PAGE 12 OF 13
10 9 8 7 6 5 4 3 2 TRUE 1




10 9 8 7 6 5 4 [ 2 [ 1
REVI SI ONS
WereR 38 AN zone [ Rev | DESCRI PTI ON | paTe | APPR
| sal-2 I I I I
i PP
12c1> LOLK i AR 1 DATA<15. . 0>\ | 3.3V vee 2.5 v
> _ADDRSIY. USWT o1 Ao 6o 10 1y : A S
18 2
fi7 NS I T DUP_M CRO<3. . 0>\ |
fo, A 3
ROB hliad no e 29 -y uLs
VRB 21 M CRO<3. . 0>\ 1
_CSB<3.. 0> _=3 23 | h oo gt % by o2 = LT15800Q
- bP—=dix oz j F2 5 | VPOVER VOONT| 4
iize e 30 AAL_M CRO<4. . 0>\ | L= SENSE L
TE M CRO<3..0>\| 3| bl 3 2.500A R R
AR vee 233 | o <z Sla3ls vouT| 3
= L35 Jho e 38 518 |58 6
0. 1UF 0. 1UF Ao u u u
J 2la | R3lel Rle
] 5 5
L 28 1 oa c29 o o 1 32|99 g g v RSTB\ |
uie
88 8 g 8 Dgg L PCI_VCC_3. 3V
13 liak>> > 6 S 6 akile - L s
Vee 42 ES8 MK2049 L oTpse 1
FSL 56 =
20| FSO e —
2
= 3 | X1 7 & \{e
A
2 X2 S 6 8K|_10 w
LT1585 v
o o 3 IVIN
3
g, =l EAN
STY & ’71 G\ND  VOUT_TAB|
A3.3V v
3.3V = = = .
ute ol ololalol
Y s I
He 73 CQ M CRO<3.. 0>\ 1
y 4 o cES 38983 glz’, 2 7 THe<>
2 2 1@ ggg 8888 o767 9
o1 @ ggg 3555 &S e TE M CRO<3..0>\| 3E10<>
& 68 67
@ &6 e
g 065 64 AAL_M CRO<4. . 0>\ | 9F5<>
— e 64 63 3
|1 ato @3l a 3.3V
12¢1> —~ RDB 6 1011 25 i
12C1> = VR 192 el > DUP_M CRO<3. . 03\ | 11B1<
9711 Q14 &3 é JTAG PORT
101015 &8
12Gl<> 11Cl<> 9F5<> 7H6<> 3D10<> DATA<15..0>\1 24 o16 66
76 25 ||Q17 %g
{e s iols 13
3 30 0 *3 11B6< 9E5<  7HLO< 4E9< JTAG<2. . 0>\ | Y
aXL-
£ 2 |G XC95144XL- TQLOO & 7m0 o\ s
2
341103 7NS gis 7 P8
11Cl< 9G9< 7HI0< 3D10< 12E1> ADDR<19. . 0>\ | %g o7 78 RCLKUT —_— 4Fi10> 11ré> -
E2 o6 [ 77 W\’iﬁ TTCLR<IS\T 3E10<
&0 48 76 A RSYNOT =, 76>
1201> CPLD ADDR<22..20> 08 o4 [7a Ve CICLRT 7F6<
asy TEMUX TI CLK @29 o3 s INTB . 12c1<
. oY a2 RSTB\T 9E5<> 3D10< 7G6< 11Bl<
Y5 4E9< - XKL jecat ot RNIE 1 g 55 TCCLR\T o6p.
Sc P56 | 121> > LRESETB 240 =4 o RNIE 2 7 56 RO = glul;éé<
~ >
56 B8 [ RN 3 [ 56 TRERVT ) 11E6<
5 4_|vcc  QUTPUT 34% TP40 oL 211983 foryqman RNIS 4 5 56 NCLR\T = SEr0c
slo 2 la\D TS/PD| TPal o L2711 OGCK3 et s I CLREDS JET0<
sT8 S |82 o BUSSELLI : % géé e T 33V EXTERNAL NETWORK CLOCK FOR SRTS TI M NG
e S N =
TP39 o1 99 = iy TDO[ 82 5 & P 6
1 23V jalafatalafatatal TooL22 5 g:; g:g b—¢ s
ulg HEADER 4X:
MR vod-2 = SV |
E
3.3V SENSE  CTLHC
5 HYST RESET-®
2l =
278 GND  RESETp-2 =
MAX700
= 3.3
56
- 3
s ol o7 o] & Y™
5 5 5 5 5 5 1
21s 21e 219 2 2le 2ln
8= 8o 8T2 ST= S—= ST=
DTU OIU DIG OIG qu O—P
OPTI ONAL PARTS BULK CAPACI TORS
TL<7..0> 1 3.3V \.%
TPi60—1 1 o734 P57 o O] HoLE_si zE= 125Mm L
el b T e e e
e L
Trao44  $4_otrs P25 t—[QlHae size= 125m L @ ﬁ
TP130—34 TP26 TP7 VOO .
2 lowlowlrwlowlowle wlewlo
Thavo 13 EioTese o3 S TORTOSTORTSSTORTY RTo8TS O] HoLE_si zE= 125Mm L PMC-Sierra, Inc.
TP510—04 0 oTP36 TP14 o o o & ~ ~ & ORI NG HOLE
TP4A3 TP44  TP5 TP6 T a HOLE_SI ZE= 125M L
= NG HOE DOCUVENT NUMBER ~ PMC- 1991144 | SSUE DATE:
= = = 77 DOCUMVENT | SSUE NUMBER 3 NOVEMBER 2000
DRAW NG 3
—e TITLE:  AAL1GATOR- 32/ TEMUX DEVELOPMENT KI T | pevi 51 ON NUVBER
TLTLE=PCl _CPLD BLOCK CPLD BLOCK 2.0
ABBREV=PCI_CPLD_BLOCK :
LAST_MODI FI ED=Thu May 17 10:45:38 2001 | eng NEER  BW PACE 13 OF 13
10 9 8 7 6 5 4 2 1




PRELIMINARY

REFERENCE DESIGN

PMC-1991144

ISSUE 4

PBAC PMC-Sierra, Inc.

PM73122 AAL1GATOR-32
PM8315 TEMUX

AAL1GATOR-32/TEMUX DEVELOPMENT KIT

14

APPENDIX C: VHDL CODE FOR CPLD

Project PMC-991144

File Name AAL32.vhd
Path

Designer

Revision History

Issue Date Initials Description
1 02/12/00 BW Initial Release
Function

Implements the functionality of the AALlgator-32/TEMUX Development

kit CPLD.

library IEEE;
use IEEE.std logic 1164.all;

entity AAL32 CPLD is

port (
LRESETB in STD LOGIC;
RSTB out STD LOGIC;
MAXRESET in STD LOGIC;
TRSTB out STD LOGIC;
TRSTB_JTAG : in STD LOGIC;
NETCLKIN in STD LOGIC;
NCLK out STD LOGIC;
0SC44M in STD LOGIC;
CLK2 in STD_LOGIC;
TICLK1 out STD LOGIC;
TICLK2 out STD LOGIC;
CSBO : in STD LOGIC;
CSB1 : in STD LOGIC;
CSB2 : in STD LOGIC;
CSB3 : in STD LOGIC;
CSB_DUPLEX : out STD LOGIC;
CSB_AAL32 out STD_LOGIC;
CSB_CQ out STD_LOGIC;
CSB_TEMUX out STD_LOGIC;
RDB : in STD LOGIC;
RDB_DUPLEX out STD LOGIC;
RDB_AAL32 out STD_LOGIC;
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RDB_CQ
RDB_TEMUX
WRB
WRB_DUPLEX
WRB_AAL32
WRB_CQ
WRB_TEMUX
LRDYIB
ACKB AAL32
INTB

INTB_DUPLEX

INTB AAL32
INTB_CQ
INTB_TEMUX
TEMUX_XCLK
0SC49M
0SC37M
DIPSW

LED

TX8K

RX8K

ICLK

CTCLK

RCLK

RSYNC
TL_CLK
RL_CLK

) i

out STD LOGIC;
out STD LOGIC;
in STD_LOGIC;
out STD LOGIC;
out STD LOGIC;
out STD LOGIC;
STD LOGIC;
: out
in STD_ LOGIC;
out STD LOGIC;
in STD_LOGIC;
in STD_LOGIC;
in STD_LOGIC;
in STD_LOGIC;
out STD LOGIC;
in STD_LOGIC;
in STD_LOGIC;
in STD LOGIC_ VECTOR
out STD LOGIC VECTOR
out STD LOGIC;
in STD_LOGIC;
out STD LOGIC;
out STD LOGIC;
in STD_LOGIC;
in STD_LOGIC;
out STD LOGIC;
out STD LOGIC

out

end AAL32 CPLD;

architecture AAL32 CPLD arch of AAL32 CPLD

component divide 2

port (
clk_in

reset

clk out
)

in STD LOGIC;

in STD LOGIC;

out STD LOGIC

end component;

component divide 5592

port (
clk_in

reset

clk out
)

in STD LOGIC;

in STD LOGIC;

out STD LOGIC

STD_LOGIC;

(3 downto 1) ;

(3 downto 0) ;

is

PROPRIETARY AND CONFIDENTIAL TO PMC-SIERRA, INC., AND FOR ITS CUSTOMERS’ INTERNAL USE 42



PRELIMINARY

REFERENCE DESIGN
PMC-1991144

PBAC PMC-Sierra, Inc.

ISSUE 4

PM73122 AAL1GATOR-32
PM8315 TEMUX

AAL1GATOR-32/TEMUX DEVELOPMENT KIT

end component;

component Mux 2

Mux :

sel =

IOI

port (
sel
Din A
Din B
Dout

in STD LOGIC;
in STD LOGIC;
in STD LOGIC;
out STD LOGIC

sel

) i

end component

component T d
port (
clk_in
reset
sig in
sig out
)

end component

signal DS3 8k
signal TICLK
signal reset

begin
RDB_DUPLEX

RDB_AAL32 <
RDB CQ <= R

elay

in STD LOGIC;
in STD LOGIC;
in STD LOGIC;
out STD LOGIC

I

STD_LOGIC;
STD_LOGIC;
STD_LOGIC;

RDB;
= RDB; --
DB; --

<=

selects Din A
'l' selects Din B

Provide Read enable to DUPLEX
Provide Read enable to AALlgator-32
Provide Read enable to COMET-Quad

AALlgator-32 interrupt

COMET-Quad interrupt

RDB_TEMUX <= RDB; -- Provide Read enable to TEMUX
WRB_DUPLEX <= WRB; -- Provide Write Strobe to DUPLEX
WRB_AAL32 <= WRB; -- Provide Write Strobe to AALlgator-32
WRB_CQ <= WRB; -- Provide Write Strobe to COMET-Quad
WRB_TEMUX <= WRB; -- Provide Write Strobe to TEMUX
CSB_DUPLEX <= CSB3; -- Provide Chip Select to DUPLEX

CSB _AAL32 <= CSBO; -- Provide Chip Select to AALlgator-32
CSB_CQ <= CSB2; -- Provide Chip Select to COMET-Quad
CSB_TEMUX <= CSB1; -- Provide Chip Select to TEMUX
LRDYIB <= ACKB AAL32; -- Provide Chip Select to TEMUX

LED(0) <= not (INTB AAL32); -- Displays a

LED(1) <= not (INTB TEMUX) ; -- Displays a TEMUX interrupt
LED(2) = not (INTB_CQ) ; -- Displays a

LED(3) <= not (INTB DUPLEX) ; -- Displays a DUPLEX interrupt
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ICLK <= RXB8K; -- 8k reference clk from DUPLEX to PLL and

then AALlgator-32

CTCLK <= RX8K; -- 8k reference clk from DUPLEX to COMET-Quad

for reference

TICLK1 <= TICLK; -- First TICLK for TEMUX input

TICLK2 <= TICLK; -- Second TICLK for TEMUX when LOS on LIU
TL CLK <= TICLK; -- TL CLK for AALlgator-32

RL CLK <= RCLK; -- RL CLK for AALlgator-32

reset <= LRESETB AND MAXRESET;
RSTB <= reset;
TRSTB <= reset AND TRSTB JTAG;

INTB <= INTB DUPLEX AND INTB AAL32 AND INTB CQ AND INTB TEMUX;
-- instantiate the network clock divider

Network Clk Divider : divide 2
port map (
clk in => NETCLKIN,
reset => reset,
clk _out => NCLK
)

-- instantiate the TEMUX XCLK mux

TEMUX_XCLK Mux : Mux_ 2 -- '0' selects Din A

port map ( -- 'l' selects Din B
sel => not (DIPSW(1)), -- This allows the selection of clocks
Din A => OSC37M, -- T1 Mode
Din B => 0OSC49M, -- E1 Mode

Dout => TEMUX XCLK
) i

-- instantiate the RCLK divider

RClk Divider : divide 5592
port map (
clk in => RCLK,
reset => reset,
clk out => DS3_ 8k
)

-- instantiate the TX8K Mux
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TX8K Mux Mux 2 --
port map ( -
sel => not (DIPSW(2)),

Din A => DS3_8k,
Din_B => RSYNC,
Dout => TX8K

) i

TICLK Mux Mux 2 --
port map ( -
sel => not (DIPSW(3)),

Din A => 0SC44M,
Din B => CLK2,
Dout => TICLK

end AAL32 CPLD arch;

-- Project PMC-1991144

-- File Name Mux 2.vhd

-- Path

-- Designer

-- Revision History

-- Issue Date Initials
-- 1 07/00 BW

-- Function

This is a Mux with one select
one input or a second input.

library IEEE;
use IEEE.std logic 1164.all;

entity mux 2 is

port (
sel in STD_LOGIC;
Din A in STD LOGIC;
Din B in STD LOGIC;
Dout out STD LOGIC

) i

end mux_2;

architecture mux 2 arch of mux_ 2

IOI
Ill

selects Din A

selects Din B

This allows the selection of clocks
TEMUX Reference

COMET-Quad Reference

instantiate the TICLK mux

IOI
Ill

selects Din A

selects Din B

This allows the selection of clocks
From oscillator

PLL Clock from DUPLEX RX8K

Description
Initial Release

line that will select between

is
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begin
Mux process(sel, Din A, Din B)
begin
if sel = '0' then
Dout <= Din A;
elsif sel = '1' then
Dout <= Din B;
end if;

end process;
end mux_ 2 arch;

-- Project PMC-1991144

-- File Name Clk_Divide2.vhd
-- Path

-- Designer

-- Revision History

-- Issue Date Initials Description

-- 1 07/00 BW Initial Release
-- Function

-- This code implements a clock divider.

-- 2.

library IEEE;
use IEEE.std logic 1164.all;

entity divide 2 is

port (
clk in in STD_LOGIC := '1';
reset in STD_LOGIC := '1"';
clk_out : out STD LOGIC

) i

end divide 2;

architecture divide 2 arch of divide 2 is

constant divide by integer := 2;
signal clk STD LOGIC := 'l1';
begin
divide process (clk_in, reset)
variable count integer := 0;
begin
if reset = '0' then
count := 0;
clk out <= '0';
elsif (clk in'event and clk in = '1') then
count := count + 1;
if count = (divide by / 2) then

clk out <= clk;

It will divide the clock by

-- this clock divides a clock by 2

-- rising edge
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clk <= not (clk);
0;

count :=
end if;
end if;
end process;
end divide 2 arch;
-- Project PMC-991144
-- File Name Clk _Divide5592.vhd
-- Path
-- Designer
-- Revision History
-- Issue Date Initials Description
-- 1 07/00 BW Initial Release
-- Function
-- This code implements a clock divider.
-- 5592.

library IEEE;
use IEEE.std logic 1164.all;

entity divide 5592 is

port (
clk in in STD_LOGIC := '1';
reset in STD_LOGIC := '1';
clk_out : out STD LOGIC

) i
end divide 5592;

architecture divide 5592 arch of divide 5592 is

constant divide by integer := 5592;
signal clk STD LOGIC := 'l1';
begin
divide process (clk_in, reset)
5592
variable count integer := 0;
begin
if reset = '0' then
count := 0;
clk out <= '0';
elsif (clk in'event and clk in = '1') then
count := count + 1;
if count = (divide by / 2) then

clk out <= clk;
clk <= not(clk) ;
count 0;

It will divide the clock by

-- this clock divides a clock by

-- rising edge
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end if;
end if;
end process;

end divide 5592 arch;
// UCF file -- locking pin names to locations
#PINLOCK BEGIN
NET "rsync" LOC "S:PIN76";
NET "rclk" LOC "S:PIN78";
NET "dipsw<l>" LOC "S:PIN53";
NET "osc37m" LOC "S:PIN35";
NET "osc49m" LOC "S:PIN15";
NET "netclkin" LOC "S:PIN37";
NET "intb aal32" LOC "S:PIN63";
NET "intb temux" LOC "S:PIN68";
NET "intb cqg" LOC "S:PIN73";
NET "intb duplex" LOC "S:PIN58";
NET "csbo" LOC "S:PIN19";
NET "csb2" LOC "S:PIN17";
NET "csb3" LOC "S:PIN1le";
NET "csbl" LOC "S:PIN18";
NET "rx8k" LOC "S:PIN41";
NET "xrdb" LOC "S:PIN6";
NET "maxreset" LOC "S:PIN97";
NET "lresetb" LOC "S:PIN96";
NET "trstb jtag" LOC "S:PIN8O";
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NET "wrb" LOC = "S:PIN7";
NET "dipsw<3>" LOC = "S:PIN50";
NET "osc44m" LOC = "S:PIN22";
NET "clk2" LOC = "S:PINS";
NET "dipsw<2>" LOC = "S:PIN52";
NET "led<O>" LOC = "S:PIN11";
NET "led<l>" LOC = "S:PIN12";
NET "led<2>" LOC = "S:PIN13";
NET "led<3>" LOC = "S:PIN14";
NET "csb aal32" LOC = "S:PIN61l";
NET "csb_cqg" LOC = "S:PIN72";
NET "csb duplex" LOC = "S:PIN56";
NET "csb_temux" LOC = "S:PIN67";
NET "ctclk" LOC = "S:PIN74";
NET "iclk" LOC = "S:PIN1O";
NET "intb" LOC = "S:PIN49";
NET "nclk" LOC = "S:PIN39";
NET "rdb aal32" LOC = "S:PIN6O";
NET "rdb cqg" LOC = "S:PIN71";
NET "rdb duplex" LOC = "S:PIN55";
NET "rdb temux" LOC = "S:PIN66";
NET "rstb" LOC = "S:PIN46";
NET "temux xclk" LOC = "S:PIN95";
NET "ticlkl™" LOC = "S:PIN77";
NET "ticlk2" LOC = "S:PIN36";
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NET "wrb aal32" LOC = "S:PIN59";
NET "wrb_cq" LOC = "S:PIN70";
NET "wrb duplex" LOC = "S:PIN54";
NET "wrb temux" LOC = "S:PIN65";
NET "trstb" LOC = "S:PIN79";
NET "lrdyib" LOC = "S:PIN4";
NET "ackb_aa132" LOC = "S:PIN64";
NET "tx8k" LOC = "S:PIN4O0O";
NET "tl_clk" LOC = "S:PIN43";
NET "rl_clk" LOC = "S:PIN42";

#PINLOCK END
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15 APPENDIX D: LAYOUT
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