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OVERVIEW

The RCMP performs ATM Layer functions: 1) Header translation and cell append for
Routing, 2) Policing, 3) Cell counting and 4) OAM cell processing and routing, for up to
64K VC's. It provides UTOPIA interface at both the physical and the switch sides. The
RCMP also provides cell insert/extract through the microprocessor interface.

The RCMP is ideally suited for both UNI and NNI ATM Interfaces, in the WAN and WAN
access equipment: 1) Edge Switches, 2) Enterprise Switches, 3) Core Switches and 4)
Access Muxes and Residential Broadband Switches. As shown in Fig. 1 below, the
RCMP typically reside in the Ingress direction, providing the complete set of ATM Layer
functions.

The primary purpose of this reference design is to demonstrate the Ingress application
of the RCMP in a typical switch port environment. In particular, the multi-PHY interface
to 8 PHY devices (eg. S/UNI-MPH's (PM7344)), and the direct interface to up to 4 PHY
devices (eg. S/UNI-PLUS (PM5347), S/IUNI-622 (PM5355)) are shown. The static RAM
configuration and interface logic are included. Microprocessor control is performed
using the Motorola 68340 32-bit CPU with DMA. Software drivers written in C are
available from PMC (please refer to [12]).

Fig. 1 Typical Switch Port Architecture
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FUNCTIONAL DESCRIPTION

Fig. 2 Reference Design Block Diagram
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RCMP

The RCMP is the central processing unit for the cell traffic in this reference design. The
following is a brief description of the RCMP functions.

The PM7322 Routing Control, Monitoring and Policing (RCMP) device is a monolithic
integrated circuit that implements ATM layer functions that include fault and
performance monitoring, header translation and cell rate policing. The RCMP is
intended to be situated between a switch core and the physical layer devices in the
ingress direction. The RCMP uses external SRAM to store per-VPI/VCI data structures.
The device is capable of supporting up to 65536 connections.

There are two versions of this device that are available: the RCMP-800 (PM7322),
which has 16-bit bus interfaces that have a throughput of 800 Mbps; and the RCMP-200
(PM7323), which has 8-bit bus interfaces that have a throughput of 200 Mbps, and is
pin-compatible with the RCMP-800. This reference design applies to both devices,
except for cases where the throughput is greater than 200 Mbps, which apply to the
RCMP-800 only.

The Input Cell Interface can be connected to up to 32 physical layer devices through a
SCI-PHY Level 21 compatible bus. The 53 byte ATM cell is encapsulated in a data
structure which can contain pre-pended or post-pended routing information. Received
cells are buffered in a four cell deep FIFO. All Physical Layer and unassigned cells are
discarded. For the remaining cells, a subset of ATM header and appended bits are
used as a search key to find the VC table entry for the virtual connection. If a
connection is not provisioned and the search terminates unsuccessfully as a result, the
cell is discarded and a count of invalid cells is incremented. If the search is successful,
subsequent processing of the cell is dependent on contents of the cell and
configuration fields in the VC table entry.

The RCMP performs header translation if so configured. The ATM header is replaced
by contents of fields in the table entry for the connection. The VCI contents are passed
through transparently for VPCs. Appended bytes can be replaced, added or removed.

If the RCMP is the end point for a F4 or F5 OAM stream, the OAM cells are dropped and
processed. If the RCMP is not the end point, the OAM cells are passed to the Output
Cell Interface with an optional copy passed to the Microprocessor Cell Buffer. The
reception of an AIS or RDI cell results in the appropriate alarm. Upon the arrival of a
Forward Monitoring or Monitoring/Reporting cell, error counts are updated and a
Backward Reporting cell is optionally generated. Activate/Deactivate cells are passed
to the Microprocessor Cell Buffer for external processing. Continuity Check cells can
be generated if no user cells have been received in the latest 2 seconds.

1See PMC-940102, "SATURN Compatible Interface for ATM PHY Layer and ATM Layer Devices, Level 2",
Oct. 15, 1995, Issue 3. It provides functional extensions on UTOPIAZ2 interface by ATM Forum.
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Cell rate policing is supported through two approximations of the Generic Cell Rate
Algorithm (GCRA) for each connection. Each cell that violates the traffic contract can be
tagged (CLP bit set high) or discarded. To allow full flexibility, each GCRA instance can
be programmed to police any combination of user cells, OAM cells, Resource
Management, high priority cells or low priority cells.

The RCMP supports multicasting. A single received cell can result in an arbitrary
number of cells presented on the Output Cell Interface, each with its own unique
VPI/VCI value and appended bytes. The ATM cell payload is duplicated without
modification.

The Output Cell Interface can be connected to the switch core through a SCI-PHY Level
2 compatible bus. Cells are stored in a four cell deep FIFO until the downstream
devices are ready to accept them. The details of how cells are handled in this FIFO
depends on the particular application of the RCMP and are presented in "Operational
Modes" section.

The Microprocessor Interface is provided for device configuration, control and
monitoring by an external microprocessor. This interface provides access to the
external SRAM to allow creation of the data structure, configuration of individual
connections and monitoring of the connections. The Microprocessor Cell Buffer gives
access to the cell stream, either directly or through intervention by a DMA controller.
Programmed cell types can be routed to a microprocessor readable sixteen cell FIFO.
The microprocessor can send cells over the Output Cell Interface.

The RCMP is implemented in low power, 0.6 micron, +5 Volt CMOS technology. It has

TTL compatible inputs and outputs and is packaged in a 240 pin copper slugged plastic
QFP package.

PHY Interface

The RCMP can interface with up to 32 PHY devices. The maximum aggregate
bandwidth is 622Mb/s2, or STS-12/STM-4 rate. Three most common modes of
operations are demonstrated in this reference design. They all share common circuitry
on board that can be programmed to one of the three modes. The interface to each
PHY device is SCI-PHY compatible, although the RCMP can support SCI-PHY Level 2
interfacing, with the difference being the support for cell byte appends. The RCMP acts
as the PHY master (ie. RDENB is controlled by the RCMP).

2This refers to the physical line rate that the RCMP can effectively support. The RCMP-800 supports a 800
Mbps bus at the input, but the effective data rate limitation comes in two forms: 1. The number of prepend
and postpend words per cell and the number of dead cycles in between cell transfers; and 2. the cell
processing speed internal to the RCMP, which is dependent on the number of address bits used for the
binary search (for instance, a maximum of 18 bits can be used for the search to guarantee a 622 Mbps line
rate). Either one of these two limitations can be dominant.

4
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As shown in the block diagram on page 2, multi-purpose connectors are used for the
PHY interfaces. The top four connectors interface to either a S/UNI-LITE (PM5346), a
S/UNI-PLUS (PM5347), a S/UNI-622 (PM5355), a S/UNI-DUAL (PM5348), a S/UNI-
PDH (PM7345), or a S/UNI-MPH (PM7344). The bottom four connectors interface to
S/UNI-MPH's. Each PHY port card is controlled through a common microprocessor
interface.

The following sections describe the single-PHY direct mode, quad-PHY direct mode,
and multi-PHY address polling mode operations. Please refer to references [1], [2] for
more detailed information.

Single-PHY Operation

In single-PHY operation, the RCMP interfaces with a PHY device at up to 622Mb/s. The
device chosen in this reference design is the S/UNI-622, which is an SONET/SDH OC-
12/STM-4 PHY interface. No external logic is necessary. The data bus operates in 16-
bit mode at 50MHz. Note that, although ICA1 and IWRENBIJ1] is shown in Fig. 3, any
one of the four ICA/IWRENB control lines can be used to interface with the S/UNI-622.

Fig. 3 Single-PHY System diagram
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Quad-PHY Operation

In quad-PHY operation, the RCMP interfaces with up to four PHY devices, with a
maximum aggregate bandwidth of 622Mb/s- An example would be interfacing with four
155Mb/s devices3. The device chosen in this reference design is the S/UNI-PLUS,
which is an SONET/SDH OC-3/STM-1 PHY interface. No external logic is required.
The RCMP handles the bus arbitration (RDAT, RSOC, RPRTY from the four S/UNI-
PLUS's share the same bus), and handshakes with each PHY device directly using
dedicated cell-available (RCA) and read-enable (RRDENB) signals. The data bus can
operate in either 8-bit or 16-bit mode, depending on the bandwidth of the PHY device.

Fig. 4 Quad-PHY System diagram
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3Another example would be interfacing to 4 S/UNI-PDH's (PM7345), which function as an ATM interface for
DS3, DS1, E1, E3 Pleisiochronous Digital Heirarchy applications. The maximum aggregate data rate will be
4 x 44.7 Mbs (DS3) = 178 Mbps.
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Multi-PHY Operation

In multi-PHY operation, the RCMP interfaces with up to 32 PHY ports using address
polling. In this reference design, a maximum of 8 PHY devices can be connected.
Each device is a S/UNI-MPH, which contains 4 logical PHY ports, each being a DS-
1/E1 connection. The maximum aggregate bandwidth is therefore 32 x 2.048Mbps, or
65.5Mbps.

External logic is required to perform the multi-PHY bus arbitration. The system diagram
below shows the interface signals and logic. The 8-bit data, parity and start-of-cell
signals from different PHY devices share a common bus. Address decoding is required
to generate the individual read-enable signals, which controls which PHY device can
drive the bus. RCA's are selected by the address decoding circuit to be read by the
RCMP.

Fig. 5 Multi-PHY System diagram
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PHY Interface Clock Frequency

The clock frequency with which the PHY interface operates in are 50MHz and 25MHz
as mentioned in the above. However, these are only nominal frequencies. The
minimum operating frequencies for the 3 different modes are as follows:

Mode Aggregate [ Bus Width | Minimum
Bandwidth Frequency
Multi-PHY | 65.5Mbps 8 bits 8.65MHz
Quad-PHY | 622Mbps 16 bits 41.1MHz
Single- 622Mbps 16 bits 41.1MHz
PHY

The minimum clock frequency is found by dividing the aggregate bandwidth by the bus
width, and including the minimum of 3 dead clock cycles between cell transfers into the
RCMP. Note that the maximum clock frequency that the RCMP can operate in is 52MHz.
In any particular modes, if the frequency is to be increased, one has to consider the
delays of the PHY devices and any glue logic in between.

Multi/Single PHY Interface Connectors

Two types of PHY connections are used for the input interface. For the connection that
interfaces to the S/UNI-MPH only, an 8-bit SCI-PHY bus interface in a 120-pin
connector is used. For the ones that interface to the S/UNI-LITE, the S/UNI-622, the
S/UNI-PLUS, the S/UNI-DUAL, or S/UNI-MPH, a 16-bit SCI-PHY 140-pin is used.
(Refer to the Layout description diagram)

For the output interface, which can be connected to the S/UNI-LITE, S/UNI-622 or the

S/UNI-PLUS, a 16-bit SCI-PHY 120-pin is used (the 20 pins for S/UNI-MPH interface
are not needed).

Multi/Single PHY Interface Logic

Fig. 6 shows the PHY interface that supports the 3 operational modes: Multi-PHY,
Quad-PHY and Single-PHY. In particular, the multi-PHY interface requires address
decoding, RCA muxing logic.

This multi-PHY logic is implemented with two PAL's (eg. 22V10's).




P B A PMC-Sierra, Inc.
REFERENCE DESIGN \— PM7322 RCMP

ISSUE 2 ROUTING CONTROL, MONITORING AND POLICING

Fig. 6 PHY Interface Logic Diagram
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SRAM Requirements for VC Tables

Synchronous SRAM's are used to provide storage of the VC tables. Each VC requires
one table to store information on header translation, policing, and cell counts. Each
table has a maximum size of 16x40 bits. This can be reduced if certain functions are
not required (eg. particular cell counts might be unnecessary for some applications).

The SRAM data bus is 40-bit wide, plus 5 bits of parity, one for each data byte, making
a total of 45 bits. The address bus is 20-bit wide (1M address space), to support a total
of 64K VC's.

64K x18 synchronous (non-pipelined) SRAM's# were used to construct a basic memory
block for 8K VC's, as follows: 1K VC's require 1Kx16x45 bits, or 16Kx45bits. Therefore,
8K VC's require 128Kx45 bits of memory. The 45-bit word can be partitioned into 3
sections. The first section is 128Kx18 bits, so using two 64Kx18 SRAM's is sufficient.
The second section is also 128Kx18 bits, using two 64Kx18 SRAM's. The third section

4At the time of writing, these SRAM's were the largest size that were readily available. It is expected to see
larger sizes to appear in the market, such as 128Kx18.
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is 128Kx9 bits, and two 64Kx18 SRAM's are used. Only half of each SRAM is used in
this section.

It is possible to use one fewer SRAM for the third section, but only in applications where
the clock is below 40MHz. This is explained in detail in Appendix 1. Furthermore, low
cost, asynchronous SRAM's can be used for applications using the RCMP-200 which
runs at 25MHz. Please refer to reference [14] for further information.

Bellcore's (GR1110-CORE, Issue 1) requirement on the number of VC's to be
supported on the UNI interface rates most typical for the RCMP is as follows:

UNI rate | Min. # VC's | # VC's for RCMP
DS1 256 8K (32 PHY's)

STS-3c 4K 16K (4 PHY's)

STS-12c¢ 8K 8K (1 PHY)

The worst case is therefore 16K VC's in the quad-PHY operation. This reference
design supports only 8K VC's. The reason is that the memory space for 8K VC's is
conveniently provided by the basic block of 6 64Kx18 SRAM's, and this is sufficient to
demonstrate the necessary glue logic and timing considerations.

Note that cache modules containing 4 64Kx18 SRAM can be used to save board
space. For designs required to support more than 8K VC's, it is advantageous to use
these cache modules. For example, 6 of these modules provide enough memory for
32K VC's (recall that 6 64Kx18 SRAM's are needed for 8K VC's).

SRAM Interface Logic

This interface is very time-critical, since it runs at a maximum rate of 50MHz (20ns
period). The timing diagram (Fig. 7) and the interface diagram (Fig. 8) is shown in the
next 2 pages.

Address decoding is required to generate 16 chip selects to the SRAM's. Each chip
select correspond to a bank of memory for 4K VC's. The prop delay for this function has
to be less than 5.5ns, considering the address line prop delay of 12ns in the RCMP and
the 2.5ns setup time (on CSB) required by the SRAM. Thus, a very fast PAL (PAL16L8-
4, <4.5ns delay) is used. For SADSB, SOEB and SRWB, fast (FCT) buffers with delays
less than 5.5ns are needed to meet the setup time of 2.5ns at the SRAM.

The SRAM data input has a Cip of 5pF and a setup time of 2.5ns. Therefore, the RCMP
data lines (with a maximum propagation delay of 15ns with a load of 50pF) can be
connected directly to the 2 banks of SRAM's and still meet the setup requirement. The
maximum configuration at 50MHz operation, using 64K x 18 SRAM's, is determined as
follows: With the output capacitance of the RCMP being 5pF and assuming the
capacitance of the signal traces to be at most 15pF, the RCMP can drive a maximum of

10



P B A PMC-Sierra, Inc.
REFERENCE DESIGN \— PM7322 RCMP

ISSUE 2 ROUTING CONTROL, MONITORING AND POLICING

6 banks of SRAM, or a total of 24K VC's. This is a very conservative estimate, since
there is 2.5ns of margin left. Therefore, it is very likely that the RCMP can drive an extra
10pF, for a total of 8 banks of SRAM, or 32KVC's.

For larger SRAM configurations, data transceivers will be needed to buffer the load.
Unfortunately, it is not possible to use data transceivers in 50MHz operation due to
timing constraints®. Therefore, the next generation SRAM technology (128K word) is
needed for the RCMP to support a larger number of VC's in 50MHz operation.
However, data transceivers can be used for lower speed applications such as at
25MHz.

It is very important to have low clock skew in this 50MHz operation. A clock driver
(74FCT807) is therefore used, which guarantees less than 0.5ns skew with a maximum
of 50pF load.

For the use of 3V SRAM's, please refer to reference [11].

Fig. 7 SRAM Interface Timing Diagram
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SThe read-write control signal (SRWB) from the RCMP is needed to control the output enable of the
transceiver in a WRITE operation. Using the fastest glue logic components available, the sum of the delays
(tPD(RCMP) of 12ns with 20pF load + tpD(buffer) of 4ns + tPzD(transceiver) of 5ns + tSETUP(SRAM) of 2.5ns
= 23.5ns) is greater than the 20ns period.
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Fig. 8 SRAM Interface Block Diagram
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Switch Interface

The output of the RCMP is a SCI-PHY Level 2 compatible single-PHY interface.
Typically, it is connected, either directly or through an intermediate processing (for
routing of OAM cells) device, to the switch core via a backplane. The RCMP acts as a
slave device (ie. ORDENB is an input). The data bus can be either 8 bits or 16 bits.

In this reference design, a PHY device (eg. S/UNI-PLUS or S/UNI-622) is connected to
this interface, which sends the ATM traffic out onto a physical link. This simulates the
case where the effect of the switch core is transparent, allowing the users to form a
closed-loop system from physical link to physical link, so as to focus on the functions of
the RCMP.

Note that if the RCMP slave output is connected to a PHY transmit input that is also a
slave, it results in a slave-slave SCI-PHY interface, whose timing is illustrated in Fig. 9.
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Fig. 9 Slave-slave Interface Timing Diagram
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The ORDENB signal at the RCMP is generated from the inverted TCA signal from the
PHY device. The TWRENB signal at the PHY device is generated from the inverted
OCA signal from the RCMP. This scheme works as follows: TCA is asserted when the
PHY device has space for at least one cell. This causes ORDENB to be asserted which
signals the RCMP to output a cell. However, the RCMP only outputs a cell if the cell is
available, in which case OCA is asserted. At the same time, TWRENB is also asserted,
and the first word of the cell is sent out. At the end of the cell transfer, OCA is
deasserted, causing TWRENB to be deasserted also. It is important to ensure that OCA
is only deasserted at the end of the cell transfer, not 4 words before the end. Thereis a
programmable option for OCA deassertion in the RCMP (Register 38, Bit 1). This bit is
set to 1 by default, indicating OCA deassertion at the end of cell transfer.

Note that in the scenario just described, we have assumed that there is always space
available on the PHY device, and the actual transfer is determined by the cell
availability at the RCMP. The other scenario is when the space availability on the PHY
device is the determining factor. In this scenario, OCA is asserted with a cell waiting to
be sent out by the RCMP, and TWRENB is also asserted. No cell transfer takes place
until the PHY device has cell space, and TCA gets asserted, which causes ORDENB to
be asserted. With TWRENB asserted but no space in the PHY device to receive a cell,
the PHY device will likely indicate an input FIFO over-run condition. Note that the PHY
device should not allow data to be written in when TCA is deasserted. [t is important to
ensure that TCA is only deasserted at the end of the cell transfer, not 4 words before the
end. There is a programmable option for TCA deassertion in all S/UNI PHY devices.

In general, this scenario will not occur if the PHY device has enough bandwidth for the
cell traffic from the RCMP. The first scenario in the previous paragraph is a more likely
case, since the RCMP can be dropping cells due to policing, thus reducing the rate of
cells being sent out. In this case, TCA will always be asserted, indicating that the PHY
device always has space.
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Note that the RCMP can be programmed to output an inverted OCA, thus avoiding the
use of the inverter. Refer to Register 38, Bit 14, which is set to 0 by default, indicating
no inversion on OCA.

For a detailed description of this slave-slave interface, please refer to reference [13].

Micro Interface

The Motorola 68340 is used to control the RCMP. It provides the following features:

16-bit data bus

DMA controller that interfaces directly to the RCMP
Interrupt controller

Address decoder

Timer

Serial interface

The 68340 is commonly used in many embedded applications, and its main advantage
is that it requires a very small number of external components to be operational. These
components include: clock circuitry, RAM, ROM, and a serial interface (RS232). It also
has an abundance of third-party software support, such as real-time operating systems
and C-compilers. In addition, the 68340 has a built-in background debug function,
which greatly simplifies the code debugging operation.

A set of software drivers are provided for the RCMP working with the 68340. Please
refer to reference [12].
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SCHEMATICS DESCRIPTION

The following is a detailed description on the key functional components in the
schematics. The actual schematics are included in Appendix B.

Sheet 1: RCMP and PHY Interface Logqic

This sheet shows the RCMP interfaces and the associated glue logic.

* Input PHY interface: Decode logic for multi-PHY application is implemented by two
22V10 PAL's (U19 and U25) (Refer to the system diagram on page 7). U19 has to
have a delay of less than 11ns to generate the ICAL signal that will satisfy the setup
time of 4ns at the RCMP, since the S/UNI-MPH has a prop delay of 25ns. U25
needs to have a delay of less than 15ns.

* The clock (IFCLK) is distributed using a 74FCT807 clock driver (U7) to the RCMP,
the input PHY (a maximum of 8) devices, and to one of the 22V10's. IFCLK can be
either 50MHz or 25MHz, depending on the PHY interface. These interface signals
go to the connectors on Sheets 2-5.

* Clock termination is used at the destination pins for all clocks and is implemented by
130 ohm to VCC and 91 ohm to ground. Note that source resistors are added for
each clock output from the clock driver. They are all zero ohms currently, but any
resistance values can be substituted, in case there is a need to correct overshoot
problems.

e Jumper (JP1) is used to enable ICA to be sourced from the multi-PHY glue logic
(U19), instead of ICA1 from Input PHY connector #1. In multi-PHY mode, the direct
ICA signals from the PHY connectors are not used; ICA comes from the mux
(implemented by U19) that selects one out of a maximum of 8 input PHY devices.

* SYSCLK for the RCMP is sourced from Sheet 2, since it is also used by the
synchronous SRAM's.

* Output PHY interface: These interface signals go to the connector on Sheet 6.
Clock (OFCLK) is sourced from Sheet 2. OFCLK can be either 50MHz or 25MHz,
depending on the PHY interface.

* The interrupt signal, INTB, from the RCMP to the 68340 microprocessor need to be
pulled-up to VCC (through a 10K resistor) since it is an open-drain output.

» The address latch signal, ALE, into the RCMP is pulled-up to VCC (through a 10K
resistor) since non-multiplexed address and data buses are used with the
MC68340.

* Jumpers are used to configure the RCMP for different interfaces: IPOLL (J1) which
enables multi-PHY; IBUS8 (J3) which selects 8-bit SCI-PHY bus vs 16-bit for the
RCMP input; OBUSS8 (J2) which selects 8-bit SCI-PHY bus vs 16-bit for the RCMP
output.

e Test points (TP1, TP2) are for signal insertion to test CONG, and ONESEC.

* The signals with the "M_" prefix (and the signal RCMP_CSB) are for interfacing to
the 68340 micro on Sheet 9.
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* Decoupling cap's are on Sheet 10. 0.01uF caps are used for each power (VDD or
VCC) pin on the IC's.

Sheet 2: VC Table SRAM

This sheet contains the synchronous SRAM used by the RCMP for the VC Table, and
associated glue logic.

e The synchronous SRAM's (U5, U24, U12 for 4K VC's; U23, U22, U21 for the other
4K VC's) implement the VC Table to handle 8K VC's. Associated glue logic (U20,
PAL16L8) is used for address decoding, and U2, U3, U6 are fast buffers
(74FCT541) used for the address buffering. U20 has to have a delay of less than
5.5ns.

* For the SRAM's used in this design, 3 64Kx18 SRAM's are used for 4K VC's, but
only 2.5 SRAM's are actually used. Half of the "most significant" SRAM's, U12 and
U21 are unused. (write-enable low (WLB) of U12, U21 are tied high (inactive))
Unused burst control signals, ADSPB and ADVB are tied high (inactive) on each
SRAM.

e A clock driver for SYSCLK(U28, 74FCT807) is used to reduce skew between the
synchronous SRAM's and the RCMP, so as to improve the timing margins in this
interface which can run at 50MHz. Clock terminations are used and are
implemented by 130 ohm to VCC and 91 ohm to ground. Note source resistors are
added for each clock output from the clock driver. They are all zero ohms currently,
but any value can be substituted, in case there is a need to correct overshoot
problems.

* OFCLK is buffered by an fast buffer (U6, 74FCT541). This is sufficient since the
clock is only connected to 2 devices, which are the RCMP and the output PHY
device.

e Jumper (JP4) is included for shorting IFCLK to OFCLK, for cases where only one
oscillator is used for both PHY interfaces.

* Decoupling cap's are on Sheet 10. 0.01uF caps are used for each power (VDD or
VCC) pin on the IC's.

Sheet 3-6: Input PHY Interface Connectors

These four sheets show the input PHY connectors that can interface with the S/UNI-
LITE (on the SORD board reference design®), the S/UNI-622 (on the 622 multi-mode
reference design board?), the S/UNI-PLUS (on a future S/UNI-PLUS reference design
board), the S/UNI-DUAL (on a future S/UNI-DUAL reference design board) or the
S/UNI-MPH (on a future MPH reference design board).

6please refer to the reference design documentation, PMC-950112, Issue 3.
"Please refer to the reference design documentation, PMC-950860, Issue 2.
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* The 100-pin connector (P11 to P81) is used for the 8-bit SCI-PHY interface and the
microprocessor bus. The upper 20-pin connector (P10 to P40) is used for the bus
extension to handle 16-bit interfaces. The lower 20-pin connector (P12 to P82) is
used for MPH multi-PHY control signals.

* Note that only the Ingress direction (Receive) signals are connected.

e Pull-down resistors (10K ohm) are provided for RCAMPH1-8 and ICA1-4, so as to
indicate to the RCMP that there are no cells available from the PHY connections that
are not present.

« Common microprocessor control bus used. Microprocessor (Motorola 6811) on the
EVBDS is used to control the input PHY devices (see connector to Micro EVBD on
Sheet 8)

» Connector #1- 4 connect to the S/UNI-LITE, the S/UNI-622, the S/UNI-PLUS, the
S/UNI-DUAL, the S/UNI-PDH, or the S/UNI-MPH.

» Connector #5-8 connect only to the S/UNI-MPH.

» This board provides power (+5V) to the input PHY reference design boards.

Sheet 7: Output PHY Interface Connector

This sheet shows the output PHY connectors that can interface with the S/UNI-LITE, the
S/UNI-622, and the S/UNI-PLUS.

e The main 100-pin connector (P11 to P81) is for the 8-bit interface and the micro
control bus. The lower 20-pin connector (P12 to P82) is for MPH multi-PHY control
signals.

e Only the Transmit PHY signals are connected.

* The inverting buffer (U14) is to provide the slave-slave interface control signals.

 Common micro control bus used. Micro (MC6811) EVBD is used to control the
output PHY (see connector to Micro EVBD on Sheet 8)

* This board provides power (+5V) to the output PHY reference design board.

Sheet 8: Micro EVBD Connector and Decode Logic for PHY Devices

This sheet contains the connector to the Micro EVBD and the associated glue logic for
address decoding to control the input and output PHY devices. The EVBD also resets
the PHY devices.

» The chip_selects for the Input PHY devices and the Output PHY device are
generated.

* Note the address latch enable, ALE, is pulled-up. It is not needed by the PHY
devices since addresses are already latched on this sheet.

* Reset from EVBD to all PHY devices

* Address space allocation for PHY devices is shown in the following table:

8The EVBD is an internal PMC test evaluation board that contains the Motorola 6811 processor.
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AL5 | Al4 | Al3 | Al2 | AlL1L:8] | A[7:0]

Input PHY 0 1 y y YXXX XX ie. (4+yy)(yxxx)XX
Output PHY| O 0 1 1 F XX ie. 3FXX

where the 3 bits of y indicates which PHY, x is 1 bit of don't care, and X is 4 bits of
don't care.

Note that INPUT_PHY_SELB, OUTPUT_PHY_SELB and BOARD_SELB are used

to ensure that the MC6811 does not access these devices when not intended (ie.
upper address range are fully decoded).

Sheet 9: MC68340 Microprocessor and Associated Circuits

This sheet contains the 25MHz MC68340 microprocessor, the SRAM, the EPROM and
the serial interface, together with the support circuitry, such as the reset circuit.

e 7-bit address (A07 to A01) from the MC68340 are connected to A[6:0] of the RCMP,
since the MC68340 increments the address by 2 for 16-bit accesses, whereas the
RCMP increments by 1.

* A pair of 128Kx8 SRAM's is used, which is deemed sufficient for the amount of code
needed to exercise the RCMP. Both 8-bit and 16-bit accesses are supported by the
glue logic (implemented in the PAL22V10, U27). This glue logic is illustrated in Fig.
10 (please refer to reference [16]°). The PAL has to have less than 10ns delay to
generate WEB signals that would satisfy the Write data hold time at the SRAM,
which specifies 10ns of data valid time after the WEB signals are de-asserted. RAM
chip-selects are hard-wired to be active to reduce access time (although power
dissipation is higher). Access is gated by WEB or OEB only.

Fig. 10 Micro-SRAM Glue Logic
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9please refer to the Item #63 in the Addendum to Rev. 1 of the MC68340 User's Manual
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Note that CS1B and CSOB are AND'ed together (ie. either CSOB or CS1B asserted)
since the MC68340 always asserts CSOB during code download into SRAM using
the background debug monitor, while it asserts CS1B during normal SRAM
accesses. This applies to the case where only the SRAM is being used (typically
during code development). If the EPROM is used (which is selected by CSOB), then
this AND gate should be removed, and only CS1B should be used here.
A 32Kx8 EPROM is used. Pins 1, 2 of jumper J4 should be connected if the EPROM
is used. One has the option to replace it with a 32Kx8 Non-volatile SRAM (with
jumper JP2 connected, and pin 2, 3 of jumper J4 connected).
74HC393, U34, (4-bit binary counter, falling-edge triggered) is used to generate
DSACKOB for EPROM during boot-up (to indicate 8-bit device with 2 wait states).
This is optionally enabled by jumper JP3.
Jumpers for DSACKOB and DSACK1B (J5 and J6) for future RAM variations. In any
case, both DSACK's can be programmed to be generated internally in the
MC68340.
MAX203 (U35) (+5V supply only, and no external capacitors needed) is used for the
RS232 interface. A 3.6864MHz oscillator is used for the RS232 interface.
The reset circuit, controlled by switch, SW1, resets the MC68340 and RCMP.
Background Debug Monitor (BDM) connector, J10, is used for software
development. Note that pin BKPTB must be pulled-up to VCC (through 10K). It is
recommended that pin BERRB be pulled up also in a similar fashion. CLKOUT from
the MC68340 needs to be connected to a test point to be used by the BDM
connector. XFC pin of the MC68340 needs to be decoupled with 0.1uF to ground.
Other details on the MC68340:

- XTAL must be left open if external oscillator used for SYSCLK, which is the

case in this reference design

- VCCSYN needs to be pulled up to VCC

- All unused inputs are pulled up through 10K
Decoupling caps (0.01uF) are used for each power pin.

Sheet 10: Power Supply and Decoupling Capacitors

This sheet contains the 5V power supply block for the reference design board. It also
includes the decoupling capacitors (0.01uF) for the RCMP and the SRAM's on Sheet 1
and 2.

Power supply block (J9) supplies the +5V (VCC), +5 (VDD_D) and GND. The two
+5 power supply sources are: VDD_D for Input PHY device boards and the 6811
EVBD, and VCC for the rest.

68uF power supply decoupling capacitors are distributed all over the board.
Ground testpoints are included for probing use.

HP logic analyzer adapter (J8) is included in schematic for future use.
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LAYOUT DESCRIPTION

Fig. 11 Reference Design Board Layout
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The layout is mainly constrained by the number and size of the connectors, which
together take up more than one third of the board space. The PHY boards will be
standing vertically. Some space is required between the PHY connectors and the rest
of the circuitry to accomodate for some PHY boards that extend to the right side of the
connectors. The power plane is divided into two sections (VCC and VDD_D) as
indicated by the dashed line, such that the input PHY devices will have their own power
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supply. The VC Table SRAM's, the RCMP, and associated glue logic and clock driver
are placed as close to each other as possible to minimize wire loading and clock skew.

One application of this reference design is to interface with the M13 reference design0
board set up to the left side of the RCMP board, with MPH boards standing vertically as
"bridges"” between. The following diagram shows a typical multi-PHY systems
configuration.

Fig. 12 Multi-PHY System Configuration

HP ATM Tester
DS3 0C-3 |-
y MPH
Ref. Design >
v /V #1
D3MX [ 4xDS-1 : S/UNI-PLUS
. || RCMP > Refgrence
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Board

10in this reference design, a DS-3 signal is demultiplexed down to 28 DS-1's, from which ATM cells are

then extracted using the S/JUNI-MPH. Using this setup, we can show how T1 trunks can be interfaced to
the ATM switch. See document PMC-951045, "D3MX Module of the PM4944 M13 Reference Design", for
a detailed description.
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APPENDIX 1: SRAM CONFIGURATION FOR LOWER SPEED
APPLICATIONS

In this reference design, 6 SRAM's are used to provide storage for 8K VC's. For
applications where the SYSCLK to the RCMP is lower than 40MHz (eg. 25MHz
operation for 155Mbps throughput for STS-3, using the RCMP-200), one SRAM can be
saved. The following diagram illustrates the SRAM configuration and supporting logic.

Fig. 13 SRAM Configuration for 25 MHz Operation
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The 45-bit (data+parity) word can be partitioned into 3 sections. The first section is
128Kx18 bits, so using two 64Kx18 SRAM's is sufficient. The second section is also
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128Kx18 bits, using two 64Kx18 SRAM's. The third section is 128Kx9 bits, using one
64Kx18 SRAM,; this SRAM is divided into two banks of 64Kx9 bits logically.

Consider the SRAM providing storage for SD[39:32] and SP[4]. The SRAM is logically
divided into two banks, each corresponding to one chip select. The 18-bit word is
therefore partitioned into two 9-bit words, and one of them is selected by external logic
to be read by the RCMP. The selection is done using the chip selects for the upper and
lower banks, and the output enable signal. A flip-flop is required for the chip selects
since the data comes out of the RAM one clock cycle later than when the chip selects
are asserted. This selection logic can be implemented with a transceiver, but an AND
gate would be required for the select control signals.
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APPENDIX B: SCHEMATICS AND LAYOUT
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REVISIONS
ZONE ‘ REV ‘ DESCRIPTION ‘ DATE ‘ APPR
CLOCK DRIVER FOR RCMP AND VC TABLE SRAM ‘ ‘ ‘ ‘
747CT807 ’
013 SCLK<@> ] 1 7]
vee Y5 0215 1> ) 1 7
Q37 CLK<Z> 1 2 A
0SC_TTL oifs [R<3 T — R 1
x7R_1206 _Lce1 _Lc71 lfsy outl & N 927 R<S 3 TR s
oo S =R VC TABLE SRAM'S
R o gL RoA
- l 50.0000MHZ otp [
1 100 PPM
= ZERO OHM RESISTORS ARE SHORT CIRCUIT FOR INITIAL SETUP SYSCLK icle>
SCLK<6..8>
130 30 a1 30 91
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A2 Q2 ] A2 DQ?2 Az Q2
A3 i) ; A5 DQ 2143 b0
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A8 DQE—2 A8 DQB 4 48 plegs
A7 o) S A7 Da a7 le) 9
A8 D o A8 D A8 D o
- CHIA] te} 2 S As 0Q . 5]ag blet o
7 Ap DQl 7 Ao pgl : Alp 0Ql
; A B : B : A
ADDRESS DECODE 5 A3 DQI3 3 A13 DQAI3 3 A3 DQ13
u20 < A4 DQI z A3 paj Z z A4 DQJ
5 s T CIK o1 . Ats DOIG—2 ‘ A5 Baig—h A5 BOIG—2
i % 8% 12 DPO—2¢ ] DPO g 3 DR 26 4
L 2 T s des P s dos P e dos P
ik R i L e
25 7 Q7 20 50 gg 50 % 5] %
] 08 | —=22 2dADST 2 4ADST 2 4ADST
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8o e 24 A0V PFdADY
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9 Y4 7 13
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A Vi 5 R63 g1 ; 2 R74 91
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HE 0 : P,\GAB/\,l L R70
i L I Lo - S I o & 4! -
emi Lol AB poa-32 s AG pog3¢ L KB nogt- 3
3 B 5 H B : s
74FCTS41 A D3 Iz A5 o) s A3 Do3-1a
A Q. i AL Q. AL DQ4- 41
= A5 lef 2 A5 pleE A5 DAs- 4}
a8 DQE2 g A8 b A8 DB 44
A7 0Q g A7 ) S 1a7 DA
3 A8 D 5 A8 b) 2 A8 DQ 2
3 L) 0Q s T A9 DQ s 5 A9 g
: A 0Ql g Ao Bl ; Alg DQi
] A1l DAl . A o] : Al DQJ
B A2 0diz Z Alz D41 Z Alz 001
3 —1A13  Da1d 3 Al3 DQT3 2 Al3 DQ13
H 21A12  DQ1 3 z AlZ  DQ1 z z Ald DQ1
us A15  DQ1 Al5  DO1 Al5 D1
2 RN Y 2 ppoit—1 DPg—45—3 DR384
5 DR B bk B DP 2244
3z VR : TS TS TS
vee v4 16 AL YA g L dwR LS ks LI i
] 3 3 — =
OsC_ T A8 YB mc il w1 55 WL
X7R_128 - o PV AVA 2 dADsT 2 ADST 2 4ADsT
cs1 c7g  4lsv ouTl 8 e YR 1gADSC TYABSE 13058
0.1UF T 0.001UF 5 - Z JADV 2 S ADV Z dADV
ﬁGND 595]
o 2 cY7¢1031 cY7¢C1031 cY7cie3t
1 50.0000MHZ P4
NPO_805 109 PPM 74FCTO4 vee yee vee
ns> CLK_58M_Y2 N
HEADER?
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Pig P20 REVISIONS
A2 | A2 Al|_A1 RDAT<8> i A2 | A2 AlLA1 EDAT<S>
I ROATSES - o ROAISES ZONE | REV DESCRIPTION DATE | APPR
A ASEE R ‘ M s \ \ \ \
1 A6 _|AB AB |_AB T<17>1
CONNECTOR #1 (622/155/MPH)  —=gm =g CONNECTOR #2 (622/155/MPH) w EaE
LS S e
1
AG_[ATG  AJ [ AS IPRTY1 3H3> 4H3> 4H7> IEle< L JAT0 ASLAS IPRTY1 3H7> 4H3> 4HT7> 1ET0<
A& A AZ_[ATZ ATT| AT
m4_L AT AT3|_A13 AM_JAT4 A3 ATS
AB_| A16  A15|_AlS AB_|A16 A5 | A15
SE8  5F3 5FB _ BE3  BEB  BF3 | GF8 AB_|A18  A17 | _A17 SER  5F3  SFB BE3_ 6EB  6F3 F8
AB_AIB  A17 | AT 4 RDAT<I5.0>368 382 40908 S5 B8, O Fitioes ses ak3 | RDAT<15.0> 388 253 4o opn 8% BB 2 FiiBoes 38 ar3
w0 |a20 Atg| At 3787 337 3687 4657 4k” 457 3F6 4hs 4na 2RE BE3 a20_|A20 A19 | At 3F87 3037 3R6T 4637 dee” 4FST 3RS 4hs 4nd dRe BES
AVDD_D AVDD_D
AMP_TG4876-1 AMP_T04G76—1
P11 P21
VDD_D K2 (A—ATL Al VDD_D A2 [AZ ATLAl
AE_[AL A3 [_AS Ad_TA4 A3 A3
J:r‘?57 cs5 icsz lcw LCAM A6_|A6  AS| A5 Ji’?“ c45 icw lc55 LC59 ABJAG ABLAS
"\ e "‘@ 1UF TE.WUF T@JUF "‘MUF 2 las A7l A7 "\ e "‘@ 1UF TD.WUF T@.WUF "‘@,mp 48 |A8 A7 | A7
. Y A0 [ATG  AJ A9 b b A0 (AT AQ| A9
l A12_| A12 A1 AN l A1Z_|A12 A1l AT
X Ma_|A14 AT3| A3 R A4 A14 A3 a1
DECOUPLING CAPS FOR 108—PIN CONNECTOR B DECOUPLING CAPS FOR 108-PIN CONNECTOR
A6 _|A16 A15[_A15 A1B_|A16  A15[_A15
we_ | Als A17 | Az as_{A18 A17 [ A1z
A20 |A20 A1g | A1 A2 |A26 Afa [ A1
w2 |A22 A21l a2t a22_|A22 A21[ a2t
A24 | A24 A23 | _A23 A24 A24 A23| _A23
AZ6 _| A26 A25 | _A25 A26_{ A28 A25 | _A25
A28 A28 A27 | _A27 A28 A28 A27 [_A27
A3 A3@ A29 A29
A0 A0 A29| A2 I RUATZZY 4
166> —  IWRENB1 S AT e oA e 106> = IFCI/EESRMWRENBZ A7 [A32 A3T| A3T ROAISUS o
187 185> >IFCLKL : A3E_|A34 A33 | A33 r;{% ‘\<1§ 5\ 187 185> = : A34 [A34 A33[ A33 r;% ‘\ D\ 51
[ IPRTY® — 3£7> 4E3> 4E7> SF2> 5F7> 6F2> 6F7> 1E10<
[E— 25T ‘ IPRTY@ —, 3£3> 4E3> 4E7> 5F2> 5F7> 6F2> 6F7> 1E10< 236 |AZ5 A35 | A®B
; ASE_|A38 A3/ | _A37 SB };é; 2 ; A38 |A38 A37 |_A37 SB <g §
[
A48 | AD  A30 | A8 RDAIRSS| 3 I A0 TAZp A3G AN RUAISS 3
: ARZ_Ad72  AAT A4T KA 7 Ad42_TA42  A41 AdT
At Al M43 | ads 1SOC 3E3> 4E3> 4E7> SE2> SE7> 6E2> 6E7> 1E10< I A4 A4L A4S P43 1soc 3E7> 4E3> 4E7> SE2> SET> 6E2> 6E7> {EN0<
M [AZS A5 [ A4S
A2 A4 A4S A ICA] 1 1pe [ JADDR3/ICA2 ., 1E1p<
Yas a8 AT BT KIE AT AAT [T N
o R e <|. 50 A5G A4 | A4S "
252 | B2 AS1|LAst z ;‘ A52 | A52  AS51| A5t i3 ;
At_| A4 AS3 | AS3 ¥ A7 D A4 ASE AS3| A8 X
802> o A<7.8> as6 | ABE ABB| Ass SfE 802> ZlEy as6 | A58 AS5 | _Ass )
4 58 [ ASE AS7 | AS7 # 4 A58 A58 A57 [ AST L
] = -
5 60 | AGD A53 | AS3 2 A68_TA6G AS9[ A58
: A6Z_A62 ABT[ AT A62_[A62 AGT[ AT
A6t | AG4 AB3| a3 A84_|A64 AB3| A63
5 65— Ao B s A58 |AGE AB5 [ A5
2 — _—
7 68 67 < AB8_1ABE AB7 | AT
Z 68 AGT IR : S o E—
A70 ABY |83 |
. D<7.0> A7 AT AT B2 D<TLp> ATZ_TAT2 A7TATT
]
3 ATE [A74 AT3 | AT 4 A74 TAT4 AT3| AIS )
. A6 [A76 AT5 | A5 : A76 [A76 A75 | ATS
5 AT8_|A78 A77 |_AZZ 5 A78_TA78 AT7[ATT ]
2
3 780 | ABD A79 | ATS : 5 788 [ ASG A79 | AT ‘
3 — —
7 [_A8Z [ABZ ABT| R8T ,_7‘ AB7 [AB2 ABT[ ABI
>—‘ AB4 | AB4 A83 | _A83 csa2 AB4 AB4 AB3| _A83
8E2> :% 756 [ASE AS5 R85 gsi S—rem ABE_|AS6 A8 | ABS
8E4> . RSIB = RSB
peig RDB A8B_|ABE AB7 | A87 8F4> = RDB #B5 ABE ABTAST
8F2> ALE Ao | AQ@ ABQ | _Ass 8F2> \:% ASC_{A9P ABD | AB9 )
8E4> —_ WRB w57 s FoT J 8E4> > WRB A7 [AGZ A9T[AS
0% [ A94 A93 | _AS3 ] 484 [A94 A93| A93 J
A96_| AGE A95 A95 AS6_| AQB  A95 A95
08 |A98 AQ7 | As7 A%8 | A9 A97
— [ Am AT07 A99
[100— [AT00 A99 | A3 L
AMP_104076-8 AMP_104076-8 _DRAWING
- TITLE=RCMP_ROOT
o1 022 L ABEREV=RCWP
| =Inu C <. K
LAST_MODIFIED=Thu Oct 3 14:27:52 1996
A2_[ A2 Al A1 A2_[ A2 Al LA
15> > RRDMPH1 VSl VRS S Y] RCAMPH1 fHio< fHs> L RROMPH2 p A A3| a3 RCAMPH2 1610<
A6 _| AB A5 |_AS | AB_| AB A5 | _As ~|
16> IADDR1/IWRENB3 RRAT a5 g A7| A7 BN 76> IADDR1/IWRENB3 RRA1  ss [as  A7|A7 =
[ 5% 94
e8> IADDR®/IWRENB2 RRAZ a1 |Alg  Ag | Ae ] 16> IADDR@/IWRENB2 RRAG  atg |A1g  Ag| A9 3 .
&= << = <& PMC—Sierra, Inc.
M2 _|A12 AT AN s A2_{A12  ATT[ AT Sk (E
A4 _| A4 AMZ A3 o Al4_|A14 A13|_A13 =
M6_|AT6  A1S| A1 = Als_[{A16  AlS | A5 = DOCUMENT NUMBER:  PMC7322 ISSUE: 2
AB_| AR A17 A7 A1B_| A18 A7 [_A17
TITLE:  RCMP REFERENCE DESIGN DATE:
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P30
P40 REVISIONS
0 A2 A2 AT AT ﬁDATEgi A2 | A2 A1] A1 _RDAT<8>
: TR RS [R5 RDATS ST T s ZONE ‘ REV ‘ DESCRIPTION ‘DATE ‘APPR
[ RDAT<TT> 1
A8 _[AB A5 A5 <1221 76 A6 AB [ A6 <175 1 f f f f
[ T<T il
CONNECTOR #3 (622/155/MPH)  Tare—miotisis CONNECTOR #4 (622/155/MPH) s S
TSI
; AW A8 AQ [ A9 [PRTY1 3H3> 3H7> 4H3> 1E10< : A8 A0 AQ | AT IPRTY1 3H3> 3H7> 4H7> 1E18<
ATZ_ATZ AT AT xT AT AT AT
AUJATE S ALS AT A_{A14 13| A3
A6_| A16 A15 |_A1B Al6_| A16 A15 A5
AB_|A18  A17 AT AB_|A18  A17 [_A17
SE8 .5F3 , GFB 6E3  BES  OF3 | 6F8 SE8. 9F3. SF8. 6E3 . 6EB _ 6F3_ 6F8
A20_A20 AIGL A9 4 ROAT<15-0>369, 5308 403 8% B0 % 190233 308 ae3 A20_| A2@  A19 A9 4 ROAT<15.0> 368 3695 367> of53 ep 75 %ra S ek7> Oo<ses 368 33
3F87 3H5T 3HE 4E3” 4B 4F3T 4F87 4H3 4ni4 4ns BE3 3FE7 3H5T 3HBT4EST 4E8” 4F37 4F&” 4Hs 4n4 4ns BES
AVDD_D AVDD_D
AMP_T04876—1 AMP_T04876—1
P31 A2 [A2 P‘Aﬂ M
VDD_D 22 JAZ - ATLAL VDD_D
A_AL A3 |_AS f AT_TA4 A3[A3
Teg T T Tew wle el Ten e 1o Tea 1 e b
€69 lcszz lcas lc@s Lcm " . 4C64 Cco4 c39 c42 c46 s las A7l Az
18" Ta.ur 2.1UF 2.1UF 2.1UF A A7 1" Ta.ur 2.1UF 2.1UF 8.1UF
o o o o o A0_[ATG A9 [_AS o o o o o Ale_{A1D  ASL A9
l A2_|A12 A1 AN l A1Z_|A12 AIT|_ATt
N At4_a14 A13]A13 = A4_{A14 A13 | a3
DECOUPLING CAPS FOR 18@—PIN CONNECTOR Ms | A16 A15 | AIS DECOUPLING CAPS FOR 18@—PIN CONNECTOR A6 |A16  A15 [ A5
A1B_|A18  A1T7 A7 AB_| A18 AT A7
420 |A20 A19| AlS A28 |A20 A19 [ A9
A22_|A22 A21[ A2i a22_{p22  A21| A2
24 |A24  A23 | A23 AZE | A24 A23 1 A23
A26_| A28 A25 | _A25 A26_| A26 A25 | A25
A28 A28 A27 | _A27 A28 A28 A27 [_A27
438 |A3p A20| A2
A30 | A3G A29 | A20 I RUATZAS 4
1F6> —___IADDRI/IWRENB3 [ P o O b 176> > IADDR2/MRENB4 A7 ASZ AST ST RDAISUS @
IFCLK3 187 185> IFCLK4 [ ROATSDF 5
187 185> T e B e = A AR RRSTE Y ey
3E3> 3E7> 4E7> 5F2> 5F7> 6F2> BF7> 1E10<
[— L ‘ IPRTY@ —, 3£3> 37> 4E3> 5F2> 5F7> 6F2> 6F7> 1E10< 236 [A3S A35 | A
I A38 A38 A37 A37 SB }ééi 2 I A38 A3B A37 A3T SB <g g
[
A48 | A4D  A30 | A39 RUATZSS[ 3 I A0 _TAZg A3GL AT RUAISS 3
: A2 _TA42 A41 AFT KA 7 Ad2_TA42  A41 A4T
A A4 Ad3 | ads 1SOC 3E3> 3E7> 4E3> SE2> SE7> 6E2> 6E7> 1E10< I At | A4L M43 M3 1soc 3E3> 3ET> 4E7> SE2> SE7> 6E2> 6E7> {EN0<
Ad6 A45
(Rea A48 A4S | A1D JADDR4/ICA3 [ A4E A4S JAVALID/ICA4 1E10<
AI8 [A4E A47 [ ALT A28 TA48 A4T71 A4T R
ASe_[ASG A49 A@gDFNDH :m ASE_|ABQ A4G[_A43 s
A52 A2  AB1[_A51 5 : A52 A52  A51|_A51 o ;
AS4_| AS54  A5B3 A53 v A<T 8 AB4_| AR4  AR3 A53 é y
802> — A<7..0> ass | AS6  ASS |_ASS = 802> </..0> AS6 | A5G AS5|_ASS .
4 ASE_{ASE AST| A7 3 4 A58 _TASE AS7 [ KT 1
] = -
5 60 | AB0 ABJ | ASS 2 A68_[A60 AS9 [ A5S
1
R6Z_{AB2 ABT| A6l ] A6Z_|A62 AB1|[ A6l
As4 | AG4 A3 | 463 454 |A64 AG3| 283
5 Py T e — s A6 _|AG6 AB5 | A65
2 7 A68 | AGE AG7 | A6T
z K68 _|ABS A6/ | £67 Z
A70 _|A70 A6 |_AB9 A78_[A7Q0 AGBS [ A8
802<> D<7.0> A7Z_{[A7Z A71[AZL 82> D> AT2_[A72 AT ATT
]
Z3 A7Z_[A74 A73 A3 : 4 A7¢_[A74 AT3[ ATS )
1
A76 A76 A75 A75 A76 A76 A75 A75
5 A78 _|A78 A77 |_AZZ : 5 AT8_TA78 A77[ ATT ]
2
£ 80 [ABD A79 [ ATS g AEE | ABD A79 [ATS
3
7 A87 [AB2 AST | A8 >—7‘ AB2_|A82 ABT|[ AB1
T ABs | AB4  AB3 | _A83 csp4 ABL_|AB4 ABS | A3
82> CSB3 802> LoB% A86 | ABG AB5 |_ABS
o 215 K86 | AS6 AB5 | _ABS g RSTB
ar4s = RDB AS3_|ABB ABT | 487 8F4> = RDB A5 ABB ABT_AST
8F2> ALE A2 | AQ@ AB9 | _AB9 BFDE% A% | AQ@ A8Q | _Asg ‘
8E4> —_ WRB r7 o7 AT et J 8E4> > WRB A7 [A9Z A9T[ASl
R94_[A94 AQ93 | _A93 ] 404 [A94 A93| A93 J
A9B_| A96 AQ9H A95 A96_| AQB A95 A35
ass | Aog Ag7 | Aer 408 | A9B A97
ATOT AT00 A9 |_A39 K00 ATO0 AT
[ — |
DRAWING
AMP_104076—8 AMP_104076-8
= TILE=RCMP_ROOT
p32 L P4z = ABBREV=RCNIP
= LAST_MODIFIED=Thu Oct 3 14:27:58 1996
A2_[AD A1 LA A2_[ A2 Al LA
15> > RRDMPH3 VI PV S I RCAMPH3 1610< fHs> L RROMPH4 p A A3| a3 RCAMPH4 1610<
AB_|AB A5 |_AS w| AB_| AB A5 |_AS |
IF6> > IADDR1/IWRENB3 RRAT  ps |ag A7 A7 Ss IF6> IADDR1/IWRENB3 RRAT  4s |ag A7 A7 s
g &
106> IADDRE/IWRENB?2 RRAD a0 A1 A9 | As ] 166> IADDRG/IWRENB2 RRA®  ate |a1g  Ag| ae £ .
&= S = e PMC—Sierra, Inc.
A2_{A12 ATT [ AT SH A2_{A12  ATT[ AT S (E
A4_| A4 A13 A1 E Al4_| A4 A13 AT of
ate_|A16  A15 ] 415 = Als_| A6 A15 | A15 = DOCUMENT NUMBER:  PMC7322 ISSUE: 2
AB_|A18  A17 A7 A1B_| A18 A7 [_A17
TITLE:  RCMP REFERENCE DESIGN DATE:
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REVISIONS
ZONE ‘ REV ‘ DESCRIPTION ‘ DATE ‘ APPR
I I I I
CONNECTOR #5 (MPH) CONNECTOR #6 (MPH)
AVDD_D AVDD_D
P61
vaD,D 2 52 Pil " f\/DD,D W (AT AT] Al
- 3 R R . M _AZ A3 AS N 4 . 1 - AT AL A3 A3
JJCf;UF lczz c30 icwz Lcwz s A6 AS| 4s J:%%”UF lcws lcz5 ic27 Lcsw A5_|AB6 A5 | 45
:r 16V ;F” 1UF ;[@JLJF ;[D.WUF ;FMUF e ng A7l A :r 18y ;Fm 1UF ;l*emw JD 1UF (:F@.WUF 28 a8 A7 A7
T A0 _|AT0 A9 |_AS T A0 _|ATG  AS | A9
— AZ_|A12  A11[_AN — A2_JA12 AT AN
DECOUPLING CAPS FOR 18@—PIN CONNECTOR Al4_|A14 A13| A1S DECOUPLING CAPS FOR 1@8—PIN CONNECTOR At4_{A14 A3 | A1S
A6 |A16 A15|_AlS A6 |A16 A15|_A1S
A1B_|A1B AT |_A1Z AlB_LA18  A17 | _A1Z
A20 |A26 A19 [ A19 A20 |A20 A19 | Ats
A22_|A22 A21| A2t A22_|A22 A21| A2t
A24 | AD4  A23 | A23 A24 | A24  A23 | A23
A26_{A26 A25 | A2 f204A26 AZ5 A2 RDAT<7..0> 6F3_ 6F8
A28 |A28 A27 | 27 RDAT<7.0> 823, SE2> BE2> BE7> IFIO<3E3 3E8 33 A28 A28 A27 [ AZ7 e A S i i T T
w30 Asp Azo | szs O 2F8” SES” SES” OF3 SFB BE3 GEB w0 | A3 A2g | A2
[ RDATZZS? 4 [ RDATZA? 4
IFCLKS A2 ASTI AT RS2 187 185> — IFCLKG AR ASTIAT RSB0
187 185> A54_|A34 A33 [ A3 RDAILIS 1 e A e [PRTYD
S — IPRTY® _ 3£3> 367> 4E3> 467> 5F2> 6F2> 6F7> IE10< e 3E3> 3E7> 4E3> 4E7> 5F7> 6F2> 6F7> IE10<
A58 A [ BT RO }L? 2 A A8 AYT [T _ROAI<Z: 2
R el s v e i o A
R42_|A47  AAT [ _A41 R2_TAAY AT AL
= IS0C 3E3> 3E7> 4E3> 4E7> SE2> BE2> 6E7> 1EID< [ AR m 1S0C 3E3> 37> 4E3> 4E7> SE7> 6E2> BE7> 1EN0<
AIE_A46 A4S A4S A46_| A4B A4S [ A4S
A48 | A48 A4T | A47 A8 | A48 A4T | A47
A50 | A5G A49 | Ado Ase | ASG A4Q | Ade
A2 |A52  AB1 | _Asi A52 | AS2 AST[ 51
AS4_| A54  A53 | _A53 L AS4_| AS4 A53 | AS3
802> A<T7.0> 456 |AS6 ASS |_ASS 802> > A<7.0> AS6 | AS6  A55 | _ASS
4 A58 [A58 A5/ [ _A57 3 A58 | AB8 AL7 [ AS7
g ABE | ABD ABO | _A5D ? ABZ_[ABD A59 [ A59
! R6Z_|ABZ AGT[ 2Bl R62_[AB2 AGT [ A8l
A64 | AB4  AB3 | 483 ABL | AB4  AB3 | 483 ‘
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*** Signal Cross—Reference *** SADSB_BUF 27 REVISIONS
for the entire desian ST e ZONE ‘ REV ‘ DESCRIPTION ‘ DATE ‘ APPR
A <10..8> B8D2> 3D1@< 3D6< 4D1@< 4D6< SE1@< SCSB1 2E7 T T T T
5E5< 6E1@< BES< 7D8< SCSB2 2E7
Al B8ES SD <39..8> 103> 2D1@>
A12 BES SOEB 103> 2D18>
A13 BES SOEB_BUF 2E7
ALE BF2> 3C1@< 3CB< 4C10< 4C6< 5C1B< SP <4 0> 103> 2D1@>
5C5< BC1P< 6C5< 7B8< SRWB 103> 2D1@>
BERRB acie SRWB_BUF 2E7
BKPTB 9c1@ SYSCLK 1C10> 2G2>
BOARD_SELB 8D4 WRB 8E4> 3C10< 3C6< 4Ci@< 4C6< 5C10<
BUSYB 1C9> 9F18> 5C5< 6C10< 6C5< 7B8<
CAD <7..8> 8C8 8D8
CADDR <15..8> 8D8&
CALE BE8
CLK_58M_Y2 1A5> 2B10<
CRESETB BE8
CRWB BEB
CSB1 8E2> 3C1e<
€sB2 BE2> 3C6<
CSB3 8E2> 4Cl1o<
CSB4 8D2> 4CB<
CSBS 8D2> 5C1@<
CSB& 8D2> 5C5<
CsSB7 8D2> BC1B<
CSB8 8D2> BC5<
CSB_O 8F4> 7B8<
D <7.02> B8C2<> 3D1B< 3DB< 4D18< 4D6< 5D18<
5D5< BD1@< 6D5< 7C8<
DREQB 1B6> 9E9>
DsB 9C19
EPROMCSB 9B4
FREEZE eloa}

IADDRO/IWRENB2 166> 3A10< 3AB< 3FB< 4A10< 4A6<
5B1@< 5B5< BB1@< BBS<
IADDRI/IWRENB3  1F6> 3A18< 3A6< 4A10< 4A6< 4F10<
5B10< 5B5< 6B1@< 6B5<
IADDR2/IWRENB4  1F6> 4F6<

IADDR2_LCH 1H7

IADDR3/ICA2 3E3> 1E18<

IADDR3_LCH 1H7

IADDR4/ICA3 4E7> 1E18<

IADDR4_LCH 1H7

IAVALID/ICA4 4E3> 1E10<

ICA1 3E7> 1E1@<

IFCLK® 186 187

IFCLK1 1B5> 1B7 3E10<

IFCLK2 185> 1B7 3F6<

IFCLK3 185> 1B7 4E10<

IFCLK4 185> 1B7 4F6<

IFCLKS 1B5> 1B7 5F10<

IFCLK6 1B5> 1B7 5F5<

IFCLK7 185> 1B7 6F10<

IFCLKS 185> 1B7 6F5<

IFETCHB ac1e

INPUT_PHY_SELB BE4

IPIPEB ac1e

IPRTYO 3E3> 3E7> 4E3> 4E7> 5F2> 5F7> BF2>
6F7> 1E10<

IPRTY1 3H3> 3H7> 4H3> 4H7> 1E10<

1soc 3E3> 3E7> 4E3> 4E7> 5E2> 5E7> 6E2>
6E7> 1E10<

IWRENB1 166> 3F1@<

M_A <17.2> 9OH4> 1D1@< 9H5

M_ALE 109

M_D <15.0> 1D10<> 9E1>

M_INTB 1D12> 9E12>

M_RDB SE1> 1D18<

M_RSTB 101> 988>

M_WRe 9E1> 1D18<

OCA 163> 7E8<

QDAT <15.8> 163> 7F7 7G6 7GB<

OFCLK 1B5> 2A9> 2B9 7EB<

OPRTY® 163> 7F8<

QPRTY1 163> 7G8<

ORDENB 164> 7E3>

0s0C 163> 7F8<

R/WEB 965

RAM_CSB 986

RCAMPH1 387> 1H18<

RCAMPH2 3B3> 1G18<

RCAMPH3 4B7> 1618<

RCAMPH4 4B3> 1610<

RCAMPH5 5B7> 1618<

RCAMPH6 5B2> 1618<

RCAMPH7 6B7> 1G10<

RCAMPH8 6B2> 1610<

RCMP_CSB 9E9> 965> 1D18<

RDAT <15..0> 3G3> 3G7> 4G3> 4G7> 5F2> 5F7> 6F2>
6F7> 1F1@< 3E3 3E8 3F3 3F8 3H3 3H8
4E3 4EB 4F3 4F8 4H3 4H4 4HB 5E3 5E8
5F3 5F8 BE3 BE8 6F3 6F8

RDB 8F4> 3C10< 3C6< 4C10< 4C6< 5CIB<

5C5< BC1D< BC5< 7B8<
RRDMPH 1 1H5> 3B10<
RRDMPH2 1H5> 3BB<
RRDMPH3 1H5> 4B10< ﬁ
RRDMPH4 1H5> 4BB< § PMC*S\‘E‘FYG, Inc.
RROMPHS 165> 5B10< (E
RRDMPH6 165> 5B5<
RRDMPH7 165> 6B1B<
RROMPHS 165> 6B5< DOCUMENT NUMBER:  DOCNUM ISSUE:  ISSUE
RSTB B8E4> 3C1B< 3CB< 4C10< 4C6< 5CIB<

5C5< BC1B< BC5< 7B8< TITLE: 2T DATE:
SA <19.0> 103> 2012> 212 YY/MM/DD
SADSB D3> 201>

ENGINEER:  7E PAGE: ?P  OF 7T
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1@

‘ ‘ ‘ 4 3 ‘ 2 1
¥+ Unit Cross—Reference *** C186 CAPACITOR POL 1@B5 P12 CONN2@_MALE 3B8 TP3  TST_PT 10A3 REVISIONS
——— for the entire design —— €197 CAPACITOR POL 18C4 P20 CONN28_MALE 3H4 TP4 TSTPT  10A4
clo8 CAP 1266 P21 CONN1GO_MALE 3G4 TP TSTPT 1A ZONE ‘ REV DESCRIPTION ‘ DATE ‘ APPR
(o] CAP 9D1@ C189 CAP 1808 P22 CONN2@_MALE 3B4 TP6  TST_PT 10A4 T T T
c2 cAP 9D10 ciio CAP 1007 P30 CONN28_MALE 4H8 TP7 TSTPT  10A4
C3 CAP 887 C111 CAP 12F6 P31 CONN10@_MALE 4G8 TP8 TST_PT 10A4
c4  CAP 887 cl12 CAP 10€6 P32 CONN2G_MALE 488 TP9 TST_PT  10A5
cs  CAP 887 c13 CAP 10€8 P40 CONN2O_MALE 4H4 TP1@ TST_PT  10A5
CB CAP 8B6 C114 CAPACITOR POL 1@C3 P41  CONN18@_MALE 4G4 TP11 TST_PT 10A6
c7 CcAP 886 C115 CAPACITOR POL 1885 P42 CONN28_MALE 4B4 TP12 TST_PT  10A5
c8  CAP 1818 C116 CAPACITOR POL 10C4 P51 CONN1GO_MALE 5G8 TP13 TSTPT  10A6
co  CAP 189 C17 CAP 1066 P52 CONN2G_MALE 5B8 TP14 TST_PT  10A6
clo CAP 885 cii8 CAP 1008 P61 CONN1GO_MALE 5G3 TP15 TST_PT 989
C11  CAP 8B5 C119 CAP 1008 P62 CONN2@_MALE 5B3 ut RCMP 106
c12 cAP 5618 c126 CAP 1006 P71 CONN1BO_MALE 6GB U2 74FCTS41 2E9
ci3 cAP 569 c121 CAP 10F6 P72 CONN28_MALE 688 U3 74FCTS41 2D9
C14  CAP 6G5 C122 CAP 187 P81 CONN12@_MALE B6G3 u4 MC6834@ 9G6
cls CAP 8810 c123 CcAP 10F9 P82 CONN22_MALE 6B3 Us  CY7C1831 267
C16 CAP 6G5 C124 CAP 16F 1@ P9@  CONN2@_MALE 7HE ug 74FCT541 2C9
c17 CAP 8C18 C125 CAP 1068 P91 CONN1BO_MALE 7G6 U7 74FCTBO7 188
cl 506 €127 CAPACITOR 9C9 Ri RESISTOR 1F8 U8 74HCR4  9B6
C19  CAPACITOR POL 7G4 C128 CAPACITOR POL 1@B5 R2 RESISTOR D4 U9 74XXX245 BDS
c20  cAP 6010 €129 CAPACITOR POL 18C4 R3  RESISTOR 1F7 UIB 74XXX573 BD4
c21 cAP 763 c138 CcAP 1065 R4  RESISTOR 1F7 U1 74xxX138 8E4
C22 CAP 5G10 C131 CAP 10G8 RS RESISTOR 1BE ut2  cy7ciest 262
€23 CAPACITOR POL 8C19 c132 CcAP 1008 R6  RESISTOR 2E7 U1 74XXX04  BFS 8C6
C24 C133 CAP 187 R7 RESISTOR 1EB U1l4  74XXX540 7E4
€25 CAP 565 C134 CAP 10F9 R8  RESISTOR 187 UI5  74HCDB  BEB 8H4
c26  CAP 606 c135 CAP 1069 Rg  RESISTOR 1C5 Ule  74XXX541 8E6
C27 CAP 565 C136 CAPACITOR POL 18C5 R18  RESISTOR 1B7 U17  74XXX@@ 8G5
c28  CAP 6610 137 CAPACITOR POL 1885 RI1 RESISTOR 1E4 UIB  74XXX38 805
c29 CcAP 763 €138 CAPACITOR POL 18C5 RI2  RESISTOR 1D4 Ulg  PAL22VIG 1HE
c38 AP 5610 C139 CAP 10610 R13 RESISTOR 186 U28  PALI6LE_ 2F9
c3t CAP 565 C14g CAP 1008 R14 RESISTOR 187 u21  cv7cies! 202
C32 CAP 6G1@ C141 CAP 1009 R15 RESISTOR 2E2 u22 CY7C1831 204
€33 CcAP 763 C142 CcAP 10E6 R16  RESISTOR 186 u23 CY7C1031 207
c34 CcAP 665 C143 CAP 10E7 R17 RESISTOR 2E2 u24  CY7CI031 264
C35 CAP 6G9 C144 CAP 16F9 R18  RESISTOR 1D3 U25 PAL22V1@ 1HB
c36  CAP 762 C145 CcAP 1069 R1g  RESISTOR 187 U27  PAL22VIG 9G4
C37 CAP 9A6 C146 CAPACITOR POL 10C5 R2@ RESISTOR 1C8 u28  74FCT8B7 2HB
c38  CAP 95 C147 CAPACITOR POL 1884 R21 RESISTOR 187 U3l 27256_ 961
c39 CcAP 406 cl49 CcAP 1067 R22 RESISTOR 2B2 U3 74XXX08  9E1D
C4@ CAP 9F1@ C15@ CAP 18G10 R23 RESISTOR 1C8 u32 71824 963
cat CAP 9As C151 CAP 1867 R24 RESISTOR 186 U3l 71024 9E3
c42 CcAP 465 c152 CAP 10E6 R25  RESISTOR 2£7 U34  74XXX303 9C7
c43 CAP 95 C153 CAP 1078 R26 RESISTOR 2B2 U35 MAX203  9H12
c4d CAP 369 c154 CAP 10E9 R27 RESISTOR 2E4 Yi 0SC_TIL epig
c45  CAP 366 C155 CAP 10E9 R28 RESISTOR 2E4 Y2 OSC_TIL 189
c46  CAP 405 C156 CAP 1069 R29 RESISTOR 285 Y3 OSC_TIL 9Fig
c47  CcAP 9F 10 €157 CAPACITOR POL 1887 R30 RESISTOR 1F9 Y4 0SC_TIL 2c18
C48 CAP 9A5 C158 CAPACITOR POL 10B4 R31 RESISTOR 1C7 Y5 OSC_TTL  2H9
C49 CAP 3610 C16@ CAP 18G7 R32 RESISTOR 2ZB4
cse  cAP 3c6 cle1 CAP 1069 R33  RESISTOR 1C7
Cs1 CAP 2818 C162 CAP 1067 R34 RESISTOR 1H9
c52  CAP 3610 c163 CAP 10F6 R35 RESISTOR 1G9
C53  CAPACITOR POL 3G7 C164 CAP 1eF8 R36 RESISTOR 2B7
cs4 CAP 4610 c165 CAP 10E9 R37 RESISTOR 1H9
C55 CAP 3610 C166 CAP 16E1@ R38 RESISTOR 8F3
C56 CAP C167 CAP 18G9 R39 RESISTOR 2B7
€57 CAPACITOR POL 3612 168 CAPACITOR POL 1084 R4Q  RESISTOR 2HB
C58  CAP 9A5 C169 CAPACITOR POL 18C5 R41 RESISTOR OF8
C59  CAP 365 C178 CAP 1867 R42 RESISTOR 2HE
C6@  CAPACITOR POL 56 C171 CAP 1067 R43  RESISTOR 2HS
CB1 CAP 2H9 C172 CAP 16F7 R44  RESISTOR 2H5
C62  CAP 9A9 C173 CAP 1oF8 R45 RESISTOR 205
cB3  CAP 4cio C174 CAP 10E9 R46  RESISTOR 289
C64  CAPACITOR POL 4G7 C175 CAP 12E12 R47 RESISTOR 9F8
C65  CAPACITOR POL 5G18 c176 CcAP 10610 R48  RESISTOR 9C5
CB6 CAPACITOR POL 6G6 C177 CAPACITOR POL 18B3 R49  RESISTOR 9C3
C67  CAP 9A9 c178 CAP 1866 RS0 RESISTOR 263
cB8  CAP 4610 c179 CcAP 1069 RS RESISTOR 264
CB9  CAPACITOR POL 4G1@ C18@ CAP 18G6 R52  RESISTOR 2HB
€78 CAPACITOR POL 6G19 c181 CAP 1068 RS3 RESISTOR 9C5
C71  CAP 2H9 C182 CAP 16F9 R54  RESISTOR 9E1@
c72 CcAP 9A1D C183 CAPACITOR POL 18C3 RS5 RESISTOR 9F2
c73 CcAP 98 cl84 CcAP 1066 RS6 RESISTOR 9F8
C74 CAP 4G9 C185 CAP 18G9 R57 RESISTOR 2G2
c75  CcAP 9A7 c186 CAP 1066 RS8 RESISTOR 204
c76  CAP 9A1e c187 CAP 1orie RS9 RESISTOR 2H7
C77 CAP 9AB C188 CAP 18G8 RE@ RESISTOR 9C5
c78  CcAP 2810 clgg CcAP 10610 R61 RESISTOR 9F4
C79 CAP 9A6 C19@ CAP 18G9 RE62  RESISTOR 2G7
cea  CAP 9A1D C191 CAP 1866 R63 RESISTOR 207
c8l CAP 9AB c192 CcAP 1oc8 R64 RESISTOR 2HB
C82 CAP 9A6 C193 CAP 18G6 RE5  RESISTOR 2D4
c83  CcAP 9A7 194 CAPACITOR POL 18AQ R66 RESISTOR 9E4
c84  CAP 946 195 CAP 9E18 R67 RESISTOR 267
C85  CAP 9A1D D1 DIODEZENER 1089 R68 RESISTOR 207
c86  CAP A7 D2 DIODEZENER 1087 R69 RESISTOR 9B5
C87 CAP 9A5 F1 FUSE3A1 1088 R7@ RESISTOR 2D2
ce8  CcAP 9A9 F2  FUSE3A1 1089 R71 RESISTOR 9C4
cag  CcAP 947 J1 HEADER_3 18 R72 RESISTOR 282
C9@8 CAP 9A9 J2 HEADER_3 1E4 R73 RESISTOR 2E2
cot CAP 9AB J3  HEADER_3 1F9 R74 RESISTOR 202
coz  CAP 9A6 J4  HEADER_3 9F2 R75 RESISTOR 8C6
€93 CAP 1065 J5  HEADER_3 9C5 R76 RESISTOR 9C10
co4  CcAP 1005 J6  HEADER_3 9C5 R77 RESISTOR 1D10
C95 CAP 18G5 J7 DB9 gH1@ R78 RESISTOR 9C9
C96 CAP 1809 Js HP_LOGIC_ADAPTOR 1@E2 R79 RESISTOR 1D1@ ﬁ
co7  CcAP 1ente Jo  PWRBLOCK 1ac8 RN1  RES_ARRAY_15 8C6 § PMC—Sierra, Inc.
€98 CAP 1009 J10 HEADERSX2 9C10 RN2 RES_ARRAY_8 3A3 3AB 4A4 4A8 5B3 5B8 6B3 638 (E
co9  CcAP 1oD10 JP1 HEADER2 167 RN3  RES_ARRAY_15 88
Cie@ CAP 1607 JP2  HEADER2 9E2 RN4  RES_ARRAY_8 3E3 3E7 4E3 4E7
cip1 cAp 10F7 JP3  HEADERZ  9C6 RNS  RES_ARRAY_15 9C9 DOCUMENT NUMBER:  DOGNUM ISSUE:  ISSUE
clo2 cAP 1009 JP4  HEADERZ 28BS RNE  RES_ARRAY_15 969
C193 CAP 1207 P1  DINIS 8E9 SW1  PBNO 9E1D TITLE: o7 DATE:
clo4 CcAP 10F7 P10 CONN2@_MALE 3H8 TP1TSTPT 107 772 YY/MM/DD
cles cap 10E8 P11 CONN1G_MALE 3G8 TP2 TSTPT 107
ENGINEER:  7E PAGE: ?P  OF 7T
12 8 6 5 4 3 2 TRUE 1
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ISSUE 2 ROUTING CONTROL, MONITORING AND POLICING

NOTES

Contactus for applications support:
FAX: (604) 415-6206
PHONE: (604)415-6000

Email: apps@pmc-sierrabc.ca

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.
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