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OVERVIEW

The PM4944 M13RD (M13 Reference Design) embodies PMC-Sierra's guidelines and
suggestions for designing with the PM8313 D3MX M13 Multiplexer device. The full
M13 reference design consists of two or more types of modules: the D3MX Module
(described in this document) and Tributary Modules.

In addition to the PM8313, the D3MX Module incorporates an on-board microcontroller
(Microchip PIC16C74) for providing the local maintenance functions — including
termination of the C-Bit Parity datalink in the DS-3 overhead. The DS-3 line interface
unit (LIU) used is the AT&T Microelectronics T7295-6 and T7296 chip set. Note that
EXAR Corporation produces the pin-compatible XR-T7295-6 and XR-T7296 devices.

The Tributary Modules contain circuitry to process the tributary streams of the
multiplexing operation. Each Tributary Module processes up to four (quad density) of
the duplex tributary channels. These modules may contain framers (such as the
PM4344 TQUAD) or line interface units (such as the PM4314 QDSX). There are two
reference designs available that are pin compatible with this reference design. They are
theTQUAD Module of the M13 reference design (PMC-951003), and the S/UNI-MPH
with QDSX reference design (PMC-960951). Seven such modules are connected to
the D3MX Module for an M13 application.

The D3MX Module communicates with the host system a 96-pin connector. The pin-out
of this connector is compatible with PMC-Sierra's PM1501 evaluation motherboard
(described in document PMC-910501). The PM1501 motherboard contains a Motorola
MC68HC11 with a serial communications interface.

The host does not have a direct connection to the microprocessor port of the D3MX.
Rather, a dual-port RAM, shared by the host and the local PIC16C74, is used to pass
control and status information about the D3MX to and from the host, where the actual
register accesses to the D3MX are performed by the PIC16C74. The advantage to this
architecture is that the host system is not burdened by the low-level monitoring and
control functions. The host system and PIC16C74 communicate through the "mailbox"
communication channels in the dual-port RAM.

The D3MX Module also communicates with up to seven Tributary Modules via seven
100-pin connectors. It is assumed that each Tributary Module has up to quad density
(four duplex channels). It is also assumed that each Tributary Module has a local
microcontroller for providing the local maintenance functions (including termination of
the datalinks).

The host does have direct connection to the microprocessor bus of the Tributary
Modules. However, it is expected that these modules would have a similar architecture
(dual-port RAM shared by the host and a local microcontroller).
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The D3MX Module supports all the multiplexing modes of the D3MX. In addition to M23
and C-Bit parity DS1 multiplexing schemes, E1 signals can be multiplexed to DS3
using the G.747 mode. Additionally, DS2 signals can be multiplexed to DS3. The
actual mode would be determined by the Tributary Modules.

PMC-Sierra has a two companion reference designs available that are pin compatible
with this reference design. They are theTQUAD Module of the M13 reference design
(PMC-951003), and the S/UNI-MPH with QDSX reference design (PMC-960951).
Future reference designs will be issued for Tributary Modules containing other PMC-
Sierra devices.
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FUNCTIONAL DESCRIPTION
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PM8313 D3MX

The D3MX is a monolithic integrated circuit that implements a M13 multiplexing function
together with a full-featured DS-3 framer. It is the heart of the D3MX Module; all traffic
goes through the D3MX. On the line side, the D3MX transmits and receives DS-3
frames (optionally with C-bit parity) through the AT&T line interface. On the tributary
side, the de-multiplexed serial DS-1 streams are output and the serial DS-1 streams to
be multiplexed are input. These tributary streams are terminated on Tributary Modules
connected to the 100-pin connectors.

A line rate clock is required by the D3MX on the TICLK input. This clock is propagated
to the TCLK output to which the line data is timed. The duty cycle of the TCLK output is
regenerated by the Motorola MC88915 PLL to meet the tight duty cycle requirements
(£2.5%) of the DS-3 LIU.

The D3MX is configured, controlled and monitored via a parallel microprocessor port,
although it can also operate in a limited stand-alone mode. It is implemented in low
power, +5 Volt CMOS technology. It has TTL-compatible inputs and outputs and is
packaged in a 208-pin PQFP package.

For a complete description of the D3MX, please refer to PMC-Sierra's PM8313
databook (document number PMC-911105).

DS-3 Line Interface

The DS-3 line interface is implemented with the AT&T T7295-6 and T7296 devices.
The use of these devices was modeled after information given in their respective
datasheets.

An alternative second source for these components is EXAR Corporation.

The receive line interface directly feeds the received DS-3 signal into the T7295-6 RIN
input pin via an AC-coupling capacitor. The coaxial line's 75Q characteristic
impedance is terminated with a 75Q resistor to ground. The T7295-6's internal receive
equalizer is used (REQB pin is held low).

The differential AMI outputs TTIP and TRING of the T7296 are passed through a 1:1
transformer before being put on the 75Q coaxial transmit line via a BNC connector.

When not loop-timed, the transmit timing is taken from a 44.736MHz crystal oscillator
(propagated through the D3MX and MC88915). For loop-timed operation, the D3MX's
TICLK input is externally connected (under control of the local PIC16C74) to its RCLK
input. Additionally, a manual switch is provided on the D3MX Module to control
whether the board operates in loop-timed mode or not. Other jumpers are available for
manual control over loopback modes in the DS3 LIU.
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The TCLK input to the T7296 has its duty cycle regenerated with a Motorola MC88915
"low skew" CMOS PLL which ensures the tight tolerance on the output duty cycle
necessary for transmitting standards-compliant DS3 pulses.

Dual-Port RAM

This a high-speed 2K by 8-bit dual-port static RAM with internal interrupt logic for inter-
processor communications. Many manufactures (such as Integrated Device
Technology, and Cypress Semiconductors) produce pin-compatible versions of this
device.

There are two independent ports with separate control, address and data pins that
permit independent, asynchronous access for both reads and writes to any location in
memory.

Memory Map

Tables 1 to 5 define the memory map for the dual-port RAM. The memory map is
organized to provide a generic flexible interface to the D3MX physical layer control and
status functionality.

Table 1. Dual-port RAM Memory Map

Ram
Address
(hex) Function (length)
000 RFDL receive buffer and status
080 XFDL transmit buffer and status
100 PMON Shadow registers, DS3
10C PMON Shadow registers, DS2 #1
10F PMON Shadow registers, DS2 #2
112 PMON Shadow registers, DS2 #3
115 PMON Shadow registers, DS2 #4
118 PMON Shadow registers, DS2 #5
11B PMON Shadow registers, DS2 #6
11E PMON Shadow registers, DS2 #7
121 Latest validated FEAC BOC
122 ID (number) of latest interrupting DS2 (1-7)
123 Last line loopback activated or deactivated
(0=DS3,1-1C=DS1#,1D=ALL DS15s)
7F6 LOCK pin state mirror
TF7 RLOL pin state mirror
7F8 Value of last read D3MX register
7F9 Command argument #3
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Ram
Address
(hex) Function (length)
TFA Command argument #2
7FB Command argument #1
7FC F/W revision #
7FD F/W version #
7FE Mailbox out (PIC->HOST)
TFF Mailbox in (HOST->PIC)

Table 2. REDL Memory block of 80H bytes

Relative
Address
(hex) Function
00 - 7D | Packet Data (maximum 126 bytes)
7E Channel Status
7F Packet Length

Table 3. XFDL Memory block of 80H bytes

Relative
Address
(hex) Function
00 -7E Packet Data (maximum 127 bytes)
7F Packet Length

Table 4. PMON DS3 Memory block of CH bytes

Relative
Address
(hex)

Function

Line code violation count LSB

Line code violation count MSB

Framing error event count LSB

Framing error event count MSB

Excessive zeros count LSB

Excessive zeros count MSB

P-bit parity error event count LSB

P-bit parity error event count MSB

C-bit parity error event count LSB

C-bit parity error event count MSB

| | ©|o|~|o| o x| w[d]| o

Far end block error event count LSB

Far end block error event count MSB
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Table 5. PMON DS2 Memory block of 3H bytes

Relative
Address
(hex) Function
0 Framing error event count
1 Parity error event count LSB
2 Parity error event count MSB

Mailbox Communication

Each port has one address location assigned as a "mailbox.” When a port writes to its
mailbox, the other port will be interrupted. This interrupt is cleared when the mailbox is
read by the interrupted port. These mailboxes can be used as a control and status
channel. By defining functions for certain values passed in the mailbox, each port can
initiate actions of the other port. Additionally, a port can pass high-priority status
information through the mailbox.

HOST-TO-PIC16C74 COMMUNICATION

The host sends control commands through the microcontroller's mailbox (location 7FF).
Table 6 shows the mailbox codes for host-to-PIC16C74 messaging. Following the table
is a description of each command and further processing (if necessary) required of the
host.

Table 6. Host-to-PIC16C74 Mailbox Codes

Code
Function (hex)
Read D3MX register 01
Write D3MX register 02
Start HDLC packet transmission 03
Start BOC transmission 04
Stop BOC transmission 05
Line loopback activate request 06
Line loopback deactivate request 07
Enable loop timing 08
Disable loop timing 09
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READ D3MX REGISTER (01)

This function is useful for diagnostic purposes to read the value of a D3MX register. To
read a value from a specific D3MX register perform the following steps:

Write the LSB of the address of the register to RAM location 7FB.

Write the MSB of the address of the register to RAM location 7FA.

Write the mailbox command 01 to the PIC16C74 Mailbox (location 7FF).
When the Requested D3MX Register I/O Complete code (01) is received in
the Host Mailbox (7FE), the read register value will be available in RAM
location 7F8.

PwpbPE

WRITE D3MX REGISTER (02)

This function is useful for diagnostic purposes to write a D3MX register with a value. To
write a value from a specific D3MX register perform the following steps:

1. Write the LSB of the address of the register to RAM location 7FB.

2. Write the MSB of the address of the register to RAM location 7FA.

3. Write the data byte value to RAM location 7F9.

4. Write the mailbox command 02 to the PIC16C74 Mailbox (location 7FF).

START HDLC PACKET TRANSMISSION (03)

After HDLC packet data (up to 127 bytes) is placed in the XFDL transmit buffer (in dual-
port RAM), this command can be used to initiate transmission. Once initiated, the
packet transmission will be handled by the PIC16C74. To transmit an FDL packet
perform the following steps:

1. Write the packet data to the XFDL transmit buffer.

2. Write the packet's length to the Packet Length byte of the quadrant's XFDL
transmit buffer.

3.  Write the mailbox command 03 to the PIC16C74 Mailbox (location 7FF).

START BIT-ORIENTED CODE TRANSMISSION (04)

To send a bit-oriented code on the facility data link perform the following steps:

1. Write the 6-bit BOC (least significant bit transmitted first) to RAM location 7FB.
2.  Write the mailbox command 04 to the PIC16C74 Mailbox (location 7FF).

The bit-oriented code will be transmitted until stopped using the Stop Bit-Oriented Code
Transmission command.

STOP BIT-ORIENTED CODE TRANSMISSION (05)

To stop the transmission of a bit-oriented code on the facility data link, write the mailbox
command 05 to the PIC16C74 mailbox (location 7FF).
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LINE LOOPBACK ACTIVATE (06)

To activate line loopback on a particular line, perform the following steps:

1. Write the line number (1-28) to RAM location 7FB.
2. Write the mailbox command 06 to the PIC16C74 mailbox (location 7FF).

LINE LOOPBACK DEACTIVATE (07)

To deactivate line loopback on a particular line, perform the following steps:

1. Write the line number (1-28) to RAM location 7FB.
2.  Write the mailbox command 07 to the PIC16C74 mailbox (location 7FF).

ENABLE LOOP TIMING (08)

To enable loop timing, Write the mailbox command 08 to the PIC16C74 mailbox
(location 7FF).

DISABLE LOOP TIMING (09)

To disable loop timing, Write the mailbox command 09 to the PIC16C74 mailbox
(location 7FF).

PIC16C74 TO HOST COMMUNICATION

The microcontroller sends alarm and status information to the host through the host's
mailbox (location 7FE). Table 7 shows the mailbox codes for microcontroller-to-host
messaging. Following the table is a description of each message and further
processing (if necessary) required of the host.

Because the PIC16C74 takes a finite time to process information, it will only indicate
one interrupt at a time. The host must process the mailbox before the next mailbox
code is written by the PIC16C74. With the current code, the shortest delay between
consecutive mailbox interrupts occurs when multiple channels indicate a simple alarm
(e.g. RED). Therefore, the host must process all mailbox interrupts within approximately
50 us, otherwise some information will be lost (overwritten).

Table 7. PIC16C74-to-Host Mailbox Codes

Code
Function (hex)
D3MX register 1/0O complete 01
PMON registers updated 02
HDLC packet transmission complete 03
New HDLC packet received 04
New FEAC BOC validated 05

10
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Code
Function (hex)
FEAC idle 06
DS3 AIS asserted 07
DS3 AIS cleared 08
DS3 RED alarm asserted 09
DS3 RED alarm cleared OA
DS3 IDLE asserted OB
DS3 IDLE cleared oC
DS2 AIS asserted 0D
DS2 AIS cleared OE
DS2 RED alarm asserted OF
DS2 RED alarm cleared 10
Reserved 11
Reserved 12
Line loopback activated 13
Line loopback deactivated 14

D3MX REGISTER 1/0 COMPLETE (01)

This message is sent to indicate that the requested register read of the D3MX has been
completed.

PMON REGISTERS UPDATED (02)

This message is sent to indicate that PMON register statistics have been updated to
their locations in RAM.

HDLC PACKET TRANSMISSION COMPLETE (03)

This message is sent to indicate that the requested HDLC packet transmission has
been completed.

NEW HDLC PACKET RECEIVED (04)

This message is sent when the D3MX is finished receiving a new HDLC packet. A
separate code is assigned to each originating quadrant. The packet length, channel
status and packet data can be read from the quadrant's RFDL receive buffer.

VALID BOC DETECTED (05)

This message is sent when the D3MX detects a valid BOC on the receive HDLC. The
received BOC can be read from RAM location 121. A BOC is considered valid if it is
repeated at least 8 times in a window of 10 consecutively received BOCs.

11
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If the BOC matches a standardized loopback activate or deactivate command, the
PIC16C74 will automatically respond by putting the line into the appropriate mode.
Note that as specified in ANSI T1.403, a line will not be put into the Line Loopback
mode until the Line-Loopback-Activate BOC has been removed (to ensure that the
loopback command is not looped back itself).

FEAC IDLE (06)

This message is sent when the D3MX detects a transition from a valid BOC to idle code.

DS3 AIS ASSERTED (07)

This message is sent when the D3MX detects that an AIS is being received by the DS3
framer. The AIS detection will take 1.5 seconds to integrate in the presence of a
continuously received AIS pattern.

DS3 AIS CLEARED (08)

This message is sent when the D3MX detects that the AIS is no longer being received
by the DS3 framer. The AIS clear will take 16.8 seconds to integrate in the presence of
a continuously received framed pattern.

DS3 RED ALARM ASSERTED (09)

This message is sent when the D3MX detects that the DS3 framer is in red alarm.

DS3 RED ALARM CLEARED (0A)

This message is sent when the D3MX DS3 framer is no longer in red alarm.

DS3 IDLE ASSERTED (0B)

This message is sent when the D3MX detects that the DS3 framer is idle.

DS3 IDLE ASSERTED (0C)

This message is sent when the D3MX DS3 framer is no longer idle.

DS2 AIS ASSERTED (0D)

This message is sent when the D3MX detects that an AIS is being received by one of
the DS2 framers. The line number can be read from RAM location 122H. The AIS
detection will take 1.5 seconds to integrate in the presence of a continuously received
AIS pattern.

12
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DS2 AIS CLEARED (OE)

This message is sent when the D3MX detects that an AIS is no longer being received
by a particular DS2 framer. The line number can be read from ram location 122H. The
AIS clear will take 16.8 seconds to integrate in the presence of a continuously received
framed pattern.

DS2 RED ALARM ASSERTED (0OF)

This message is sent when the D3MX detects that one of the DS2 framers is in red
alarm. The DS2 number can be read from RAM location 122H.

DS2 RED ALARM ASSERTED (10)

This message is sent when the D3MX DS2 framer is no longer in red alarm.

LINE LOOPBACK ACTIVATED (13)

This message indicates that a line has been placed in loopback mode. The line can be
obtained from RAM location 123H as described in Table 8 below.

Table 8. Line loopback codes

RAM
location
123H Line Number indicated
0 DS3

1-1C DS1 #1 - 1C
1D All DS1s

LINE LOOPBACK DEACTIVATED (14)

This message indicates that a line has been taken out of loopback mode. The line can
be obtained from RAM location 123H as indicated in the previous section.

PIC16C74 Microcontroller

The Microchip PIC16C74 is a low-cost, high-performance, CMOS, fully-static EPROM-
based 8-bit microcontroller. It employs a Harvard RISC-like architecture with 14-bit
instruction words. Its two stage instruction pipeline allows most instructions to be
executed in a single cycle. The PIC16C74 has enhanced core features, an eight-level
deep stack, and multiple internal and external interrupt sources.

The PIC16C74 has 192 bytes of on-chip RAM and a 4k by 14-bit EPROM for program
memory.
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It has 33 I/O pins, each of which can source/sink 25mA.

The PIC16C74 also has a number of peripheral features (A/D converters,
timer/counters, capture/compare/PWM modules, and two serial ports) which are not
used in this reference design.

In the D3MX Module, the PIC16C74 is devoted to the local maintenance functions for
the DS3 transmission (including termination of the C-Bit Parity datalink, if active). The
maintenance functions for the tributaries will be provided by similar microcontrollers on
the Tributary Modules.

Firmware

Example firmware for the PIC16C74 is included in Appendix D. The firmware was
developed in Assembly language using Microchip's PC-hosted symbolic assembler,
MPASM (v1.30.01), available free from Microchip's bulletin board (MCHIPBBS on
Compuserve) or Web site (http://www.microchip.com). The firmware was simulated
using MPSIM (v5.20), also available free from Microchip. The PIC16C74 can be
programmed on universal programmers from Sprint and Data 1/0. Additionally,
Microchip sells low cost programmers for this device.

External Memory Accesses

The PIC16C74 does not have a microprocessor bus suitable to access registers and
memory within the D3MX and dual-port RAM. Therefore I/O pins on the PIC16C74 are
defined to act as the address bus, data bus, chip selects, RDB, WRB and other signals
necessary. Since the PIC16C74 is only accessing two external devices, it generates
the chip selects itself instead of relying on external decode logic. Figure 1 shows a
block diagram of the connections.

Figure 1. Block Diagram of PIC16C74 Connections

micro bus
(address, data, control, chip selects) > micro bus
———P
i Dual- Port to Host
D3MX RAM uP
Interrupts Interrupts
| |C P P
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The firmware in Appendix D includes subroutines that operate dedicated 1/O pins as the
micro bus during external accesses. Since the interrupt service routines will often
alternate between accessing the D3MX and the dual-port RAM, it saves instruction
cycles to have separate subroutines dedicated to each, where the address would be
taken from different pre defined registers. There are four general access routines:
READ_D3MX, READ RAM, WRITE_D3MX, and WRITE_RAM. All four routines share a
common Data register so that data transfers could be optimized.

Initialization

The firmware initializes the D3MX to enable the appropriate interrupts, set the framing
format, configure the interfaces, set the timing options, and initialize the HDLC serial
controllers. The D3MX is initialized for C-Bit parity format.

The dual-port RAM is initialized with the version and revision number of the firmware.
The microcontroller-side mailbox is read to clear any spurious interrupt.

Finally, the initialization routine enables the interrupts within the PIC16C74, and falls
into a main loop.

Dual-Port Mailboxes

The dual-port RAM contains two mailbox registers, one in each direction, for passing
data between the two ports. When the micro bus on one port writes a data byte to its
mailbox address, the other port is interrupted. Using these mailboxes, a proprietary
messaging scheme can be arranged. These interrupts from the dual-port RAM are
processed by the PIC16C74.

Datalink Service Routines (RFDL/XFDL)

The C-Bit Parity facility datalink is a 28.2kbps channel provided for an HDLC datalink.
The PM8313 D3MX provides detection and generation of the HDLC packet overhead
(using its internal RFDL and XFDL functional blocks).

It is assumed that the internal RFDL and XFDL TSBs will be used to process the HDLC
overhead, rather than using external HDLC controllers (the 28.2kbps datalink can be
optionally extracted as a serial stream for external processing).

The RFDL and XFDL TSBs generate interrupt indications on two (each) dedicated
outputs. Optionally, these interrupts can be configured as active low open drain outputs
and wire-ORed with the common INTB output.

The procedure for handling the interrupts from the RFDL and XFDL blocks is explained
in the "Operations” section of the D3MX databook (p. 119-26 in the July 1994 issue). At
a minimum, the service routines will have to perform the three steps detailed in the
D3MX databook. Added to these steps would be house-keeping operations in the dual-
port RAM to inform the host of the datalink status.
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Maintenance Functions

There are a number of maintenance functions specified in ANSI T1.107 and T1.231.
These include FERF Alarm, Alarm Indication Signal (AIS), RED Alarm, Loopbacks, and
Performance Monitoring.

FERF ALARM

A DS3 FERF Alarm (both X-Bits cleared to logic zero) should be indicated to the remote
DS3 equipment in response to a out-of-frame condition or receipt of an AIS defect. This
is performed in firmware by the D3MX.

ALARM INDICATION SIGNAL (AIS)

The D3MX has the option that when it receives DS3 AIS, it can propagate DS2 AIS to
the receive DS2 tributaries. Similarly, the it can propagate DS1 AIS to the receive DS1
tributaries when it receives DS2 AIS.

Since this function is done automatically by the D3MX, the PIC16C74 does not need to
perform any AIS activation.

LOOPBACKS

Loopbacks are used as a maintenance tool to aid problem resolution. There are two
loopbacks defined by ANSI T1.107: Line Loopback and Sub-Rate Loopback, both of
which are supported in the D3MX. In C-Bit parity format only Line Loopback is
applicable.

In the C-Bit Parity format, line loopbacks can be applied to either the DS3 or to
individual DS1 tributaries. Line loopback activation and deactivation is controlled by
bit-oriented codes carried in the FEAC (Far-End Alarm and Control) channel. The
protocol is to send the Loopback Activate or Deactivate code ten times, then send the
code for the channel to be looped back ten times.

The RBOC (Receive Bit-Oriented Codes) functional block in the D3MX looks for bit-
oriented codes and interrupts when one is detected. In response to these interrupts,
the firmware enables or disables the loopbacks with the appropriate bits (LLBE in
Register 04H, or LBA[4:0] in Registers 4BH, 5BH, 6BH, 7BH, 8BH, 9BH, and ABH) of the
D3MX.

Performance Monitoring

All the performance monitoring parameters required by ANSI T1.231 are available
within registers of the D3MX. Therefore, with a timer interrupt setting the accumulation
interval, the PIC16C74 transfers all the performance monitoring indicators and
parameters to known memory locations in the dual-port RAM.
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IMPLEMENTATION DESCRIPTION

The schematic diagrams of the D3MX Module are contained in Appendix C. This
section explains, sheet by sheet, the schematic diagram.

Hardware

The D3MX Module schematic shows four main functional blocks: a PIC16C74
microcontroller, dual-port RAM, line interface unit (LIU), and a PM8313 D3MX.
Additionally, the schematic contains connectors, timing sources and miscellaneous
"glue” circuitry.

PIC16C74 Microcontroller

Figure 2 shows how the 1/O pins of the PIC16C74 have been defined for this reference

design.

Figure 2. PIC16C74 Port Map

PORTA

PORTB

PORTC

PORTD

PORTE

bit

bit

bit

bit

bit

RAM

D3MX

unused [unused | LOCK CE CE A10 A9 A8
7 6 5 4 3 2 1 0
LED LED LED RAM LED D3MX
4 3 2 INT 1 RLOL [ BUSY INT
7 6 5 4 3 2 1 0
A7 A6 A5 A4 A3 A2 Al AO
7 6 5 4 3 2 1 0
D7 D6 D5 D4 D3 D2 D1 DO
7 6 5 4 3 2 1 0
unused |unused |unused |unused |unused | LOOPT| WRB | RDB
7 6 5 4 3 2 1 0
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Although the PIC16C74 is a simple microcontroller to program, there are some issues
which can cause difficulties for the first-time programmer. Here is a list to be aware of:

The internal register space (data memory) is partitioned into 2 banks. Accessing
any particular register requires that the bank bit (bit 5 of the STATUS register) be
set accordingly prior to the access. Care must be taken to select the register in
the right bank, otherwise bugs which are hard to isolate will occur. Care must
also be taken to preserve the state of the bank bit during interrupts.

The internal program memory is partitioned into 2 pages. The page that is
currently being executed is specified by the page bit (bit 3 of the PCLATH
register). When a branch or call is made, the page bit is copied into the program
counter. When making cross-page subroutine calls, the page bit must be set
according to the location of the subroutine.

The entire program counter is pushed onto the stack when a call is made, so
when returning there is no need to program the page bit. This means that if a
subroutine which manipulates the page bit is called, the state of the page bit may
not be known upon return from that subroutine. Therefore, it is good
programming practice to explicitly restore the page bit upon returning from a
cross-page subroutine call to reflect the page from which the call was made.

The PIC16C74 has four I/O pins (bits 4-7 of PORTB) which have an interrupt-on-
change feature. They can be used as edge-triggered external interrupts. Each
time the port is read (with any read or read-modify-write instruction) the state of
these pins is latched into comparison logic. If at any time there is a pin transition
such that a mismatch between the previous latched value and the current value
occurs, an interrupt is asserted.

The proper procedure for clearing the mismatch condition is explained in a
Microchip application note (document number DS00566A) entitled "Using the
Port B Interrupt on Change as an External Interrupt.”

There is a shortcoming in the interrupt logic of the PIC16C74 which makes it
possible that transitions on the pins are occasionally missed. To work around
this issue the interrupt-on-change pins should be occasionally polled for
changes.

Care must be taken when globally disabling interrupts because there exists the
possibility that an interrupt will occur while the global interrupt enable bit is being
cleared. To ensure that interrupts have been disabled, the following code
fragment is recommended:

DI SABLEI NTS
BCF I NTCON, G E
BTFSC I NTCON, G E

G&Oro DI SABLEI NTS
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* Because of complications involving register file bank swapping and preservation
of the zero (Z) bit in the STATUS register, the following code fragment is the
recommended procedure for state preservation in an interrupt service routine:

MOVWF TEMP_W
SWAPF STATUS, W

BCF STATUS, RPO
MOVWF TEMP_STATUS
MOV PCLATH, W

MOWE  TEMP_PCLATH

And the following code is recommended to restore the saved registers before
returning from an interrupt service routine:

NOVF TEMP_PCLATH, W
MOVWE PCLATH

SWAPF  TEMP_STATUS, W

MOWFE  STATUS

SWAPF  TEMP_W F

SWAPF  TEMP_ W W

Dual-Port RAM

The dual-port RAM is shared by the host system and the local PIC16C74
microcontroller. The PIC16C74 performs all the local maintenance functions (including
termination of the facility datalink), while the dual-port RAM is used to pass information
to and from the host system. This arrangement greatly reduces the real-time burden on
the host system.

The dual-port RAM holds, as a minimum, the following information:

» packets received by the D3MX over the C-bit parity facility datalink

» packets to be transmitted by the D3MX over the C-bit parity facility datalink.

o status of the D3MX. This includes performance monitoring indications and
parameters as specified in ANSI T1.231.

Each D3MX Module has been allocated 2 kB of space.

The two ports on the dual-port RAM are denoted the "Left" and "Right" ports. In this
design, the Left Port is connected to the 100-pin connector which carries the host
microprocessor bus (which is decoded, de-multiplexed and buffered on the D3MX
Module). The Right Port is connected to the PIC16C74's microprocessor bus (shared
with the microprocessor port of the D3MX).

The two ports are entirely independent from each other and allow asynchronous Read
and Write accesses from either port.
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Each port also has an interrupt indication line used for processing a "mailbox"
communications channel within the dual-port RAM. Each port has a memory location,
which, when it is written to, alerts the other port via the interrupt indication signal.
Therefore, a protocol can be used to pass information through these mailboxes. Using
the mailboxes allows:

» the host to "peek" and "poke" registers in the D3MX even though it is not directly
connected to its microprocessor port,

» the host to initiate different configuration routines,

» the host to initiate different diagnostic routines, and

» the PIC16C74 to interrupt the host during alarm conditions and when HDLC
packets or BOCs are received on the C-bit parity datalink or FEAC channel.

D3MX Functional Block

The D3MX functional block contains the PM8313 D3MX plus support circuitry. The
D3MX is the heart of the M13 application — all traffic flows through it. It provides the
standard multiplexes to DS-3 (ANSI T1.107 and ITU-T G.747) as well as standard DS-3
framing functions and performance monitoring (ANSI T1.231).

The full register set of the D3MX, including Test Mode registers are accessible to the
PIC16C74 block. For a full description of these registers, refer to the D3MX Data Book.

In addition to the D3MX, this sheet contains a circuit for putting the DS3 line into loop-
timing mode. This circuit is controlled by the LOOP_T signal from the PIC16C74, or
alternatively by a manual switch. In loop-timed mode, the signal at the RCLK input of
the D3MX is connected to its TICLK input. In locally-timed mode, the TICLK input is
driven with the 44.736MHz oscillator on the D3MX Module.

This block also contains LEDs to visually indicate the state of the DS3 interface as
monitored by the D3MX and DS3_LIU functional blocks. The RLOS, REXZ, RAIS,
ROOF/RRED and RFERF status signals from the D3MX are connected to LEDs.
Additionally, the RLOS, RLOL and LOCK status signals from the DS3_LIU block are
connected to LEDs.

DECODE_LOGIC Functional Block

The DECODE_LOGIC functional block provides the chip select decoding of the address
on the microprocessor bus. Additionally, this block de-multiplexes the ADJ[7:0]
address/data lines from the 96-pin connector interface. The DECODE_LOGIC
functional block buffers the remaining signals, and pulls up any that are tristateable.

The outputs of the DECODE_LOGIC functional block go to the Left Port of the dual-port
RAM, as well as to each of the Tributary Modules.
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The chip selects control access to the dual-port RAM as well as to the Tributary Modules
(connected to the 100-pin connectors). The address space has been divided into eight
2kbyte ranges as follows:

Table 9. Tributary Address Space

Address Range

(hexadecimal) |[Device Selected
0000 to O7FF Dual-Port RAM (left port)
0800 to OFFF Tributary Module #1
1000 to 17FF Tributary Module #2
1800 to 1FFF Tributary Module #3
2000 to 17FF Tributary Module #4
2800 to 2FFF Tributary Module #5
3000 to 37FF Tributary Module #6
3800 to 3FFF Tributary Module #7

The chip selects are generated by decoding the A[13:11] signals with a 1-o0f-8 decoder.

Additionally, the microprocessor bus is demultiplexed (a Motorola-type multiplexed bus
is assumed), by using the ALE (Address Latch Enable) signal to latch the address.

The outputs from this functional block are connected to the dual-port RAM on the D3MX
module, as well as the connectors to the seven Tributary Modules. The Tributary
Modules may, or may not, have their own local microcontrollers.

Dual-Port RAM

The dual-port RAM is shared by the host system and the local PIC16C74
microcontroller. The PIC16C74 performs all the local maintenance functions (including
termination of the facility datalink), while the dual-port RAM is used to pass information
to and from the host system. This arrangement greatly reduces the real-time burden on
the host system, allowing the host to interact with the D3MX Module at a higher level
than direct access to the individual physical layer devices.

The dual-port RAM holds, as a minimum, the following information:

» packets received by the D3MX over the DS3 C-Bit parity facility datalink

» packets to be transmitted by the D3MX over the DS3 C-Bit parity facility datalink

o status of the D3MX. This includes performance monitoring indications and
parameters as specified in ANSI T1.231.

The total amount of memory required to hold this information depends on the
implementation. The 2k by 8-bit size was chosen to make it symmetrical with the space
allocated per Tributary Module.
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Each Tributary Module need 2 kbytes of space because they must accumulate
information on four tributary channels. For example, permanent allocation of 128 bytes
per tributary datalink (for each of transmit and receive) uses up 1lkbyte alone. The
remaining 1kbyte of memory should be sufficient for the status information (which would
generally consist of bit flags).

The two ports on the dual-port RAM are denoted the "Left" and "Right" ports. In this
design, the Left Port is connected to the output of the DECODE_LOGIC block which is a
demultiplexed and buffered version of the host microprocessor bus. The Right Port is
connected to the PIC16C74's microprocessor bus (shared with the microprocessor port
of the D3MX).

The two ports are entirely independent from each other and allow asynchronous Read
and Write accesses from either port.

Each port also has an interrupt indication line used for processing a "mailbox"
communications channel within the dual-port RAM. Each port has a memory location,
which, when it is written to, alerts the other port via the interrupt indication signal.
Therefore, a protocol can be used to pass information through these mailboxes. Uses
of this communications channels include:

» allowing the host to "peek” and "poke" registers in the D3MX even though it is not
directly connected to the D3MX's microprocessor port,

* initiating different configuration routines, and

* initiating different diagnostic routines.

DS3 LIU

The DS-3 line interface is implemented with the AT&T T7295-6 and T7296 devices.
The use of these devices was modeled after information given in their respective
datasheets.

An alternative second source for these components is EXAR Corporation.

The receive line interface directly feeds the received DS-3 signal into the T7295-6 RIN
input pin via an AC-coupling capacitor. The coaxial line's 75Q characteristic
impedance is terminated with a 75Q resistor to ground. The T7295-6's internal receive
equalizer is used (REQB pin is held low).

The differential AMI outputs TTIP and TRING of the T7296 are passed through a 1:1
transformer before being put on the 75Q coaxial transmit line via a BNC connector.

When not loop-timed, the transmit timing is taken from a 44.736MHz crystal oscillator
(propagated through the D3MX and MC88915). For loop-timed operation, the D3MX's
TICLK input is externally connected (under control of the local PIC16C74) to its RCLK
input. Additionally, a manual switch is provided on the D3MX Module to control
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whether the board operates in loop-timed mode or not. Other jumpers are available for
manual control over loopback modes in the DS3 LIU.

The Motorola MC88915 "Low Skew CMOS PLL Clock Driver" is necessary to restore
the duty cycle of the TCLK output of the D3MX to meet the tight duty cycle requirements
of the TCLK input of the T7296. This input requires a duty cycle between 47.5% and
52.5%.

The TCLK output of the D3MX is a feed-through version of its TICLK input. In this
design, the TICLK input comes from a crystal oscillator which has +5% duty cycle. This
clock is further distorted as it propagates through the D3MX. Therefore, it is obvious
that the duty cycle needs to be restored before being input into the T7296.

The output duty cycle of the MC88915 is £200ps which, at 44.736MHz, works out to less
than £1%. The timing of the feedback of the MC88915 was chosen so that the output
could be used to sample the data without violating the set-up and hold time
requirements of the T7296.

The data sheet for the MC88915 gives further information on that device.
Timing Distribution

The D3MX Module has on-board oscillators for driving the various functional blocks.
The DS3_LIU and D3MX functional blocks require a DS-3 (44.736MHz) line clock. The
PIC16C74 requires a high-speed clock, in this case a 20MHz oscillator is used. This
clock is also distributed to the Tributary Modules to drive their local microcontrollers, if
any. Finally, an oscillator is provided to distribute a high-speed clock to the Tributary
Modules. The intended use is as a 37.056MHz clock for driving DS1 Tributary Modules
based on PMC-Sierra's PM4344 TQUAD device, or similar.

There are also two external inputs (clock and frame pulse) which is distributed to all the
Tributary Modules. These signals are used to synchronize the framer backplanes for
synchronous switching applications.

All the clocks are buffered because they drive long traces at high frequencies.
D3MX Module Host 96-Pin Connector Interface

The D3MX Module host 96-pin connector interface carries all the signals required to
connect the D3MX Module to a higher layer entity.

The connector is a 96-pin female connector, with the pin defined as described in the
table below (only 64 of the pins are used). This connector was chosen because it is
compatible with the PMC-Sierra PM1501 Evaluation Motherboard (described in PMC-
910501).
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Signals are provided for a Motorola-type multiplexed microprocessor bus (including
interrupts, and a hardware RESET signal). Additionally, power and ground are
provided through this connector. TTL signal levels are assumed on this interface.

In the following table the signal type is one of: | (input), O (output), I/O (bi-directional),
N/C (no-connect), PWR (power), or GND (ground). The direction of the signal is with
reference to this design.

Table 10 D3MX Module Host 96-Pin Connector

Signal

Name Type Pin Function

ALE I C1 Address latch enable. When high, identifies that address is
valid on AD[7:0]. This signal is used for de-multiplexing the
microprocessor bus.

E I C2 External data access indication. Active high.

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

RSTB I Cc4 Active low hardware RESET. This is connected to all devices
providing a hardware RESET pin. After a hardware RESET,
the D3MX Module should be re-initialized unless operating in
stand-alone mode (no microprocessor).

A[15..8] I Cb- Address bus bits 15..8

C12
AD[7..0] I/O C13- Multiplexed address/data bus bits 7..0
C20

PA3 I Cc21 68HC11 Processor Port A bit 3

PA4 I Cc22 68HC11 Processor Port A bit 4

PAS5 I Cc23 68HC11 Processor Port A bit 5

PA6 I C24 68HC11 Processor Port A bit 6

PD2 @] C25 Master In Slave Out (MISO) of 68HC11 Port D bit 2 acting as
SPI. Pulled up on motherboard.

PD3 I C26 Master Out Slave In (MOSI) of 68HC11 Port D bit 3 acting as
SPI. Pulled up on motherboard.

PD4 I c27 Serial Clock (SCK) of 68HC11 Port D bit 4 acting as SPI.
Pulled up on motherboard.

PD5 I c28 Slave Select (SS) of 68HC11 Port D bit 5 acting as SPI active
low. Pulled up on motherboard.

IRQB 0] C29 Maskable 68HC11 interrupt. Pulled up on motherboard.

BRB (XIRQB) @) C30 Non Maskable 68HC11 interrupt. Pulled up on motherboard.
This signal is used by the DLXC to indicate to the
microprocessor that it requests the use of the microprocessor
bus.

DISB @) C31 EVMB memory disable. Pulling this signal low will disable
MPU access to the EVMB's on-board RAM and EPROM.
Pulled up on motherboard.
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Signal
Name Type Pin Function
SP I C32 Spare
GND GND Al- Ground
A28
+5V PWR A29- +5 Volts
A32

Tributary Module 100-Pin Connectors

The Tributary Module Connector sheets contain the seven 100-pin connectors used to
connect to the Tributary Modules. These connectors carry four duplex DS1 signals
(clock and data), a microprocessor control, address, and data bus, as well as power to
the Tributary Modules. The signals are defined in the following table.

In the following table, the signal type is one of: | (input), O (output), I/O (bi-directional),
N/C (no-connect), PWR (power), or GND (ground). The direction of the signal is with
reference to this design.

Table 11. Tributary Module 100-Pin Connector

Pin Name Type Pin Function

GND GND Al, A2 | Ground

N/C N/C A3 No connection

INTB | A4 Interrupt indication (active low).

BFPI (0] A5 Backplane frame pulse. This is an 8kHz signal used to
synchronize the frame alignment of the framer backplanes for
synchronous switching applications.

BCLK (0] A6 Backplane clock. This is a tributary line rate clock used to
synchronize the timing of the framer backplanes for
synchronous switching applications.

GND GND A7, A8 | Ground

N/C N/C A9-Al14 | No connection

VCC PWR Al15, A16 | +5V

N/C N/C Al17, A18 [ No connection

GND GND A19, A20 [ Ground

RCLKI[1] 0 A2l Receive Clock for tributary #1

RDD[1] (®) A22 Receive Digital Data for tributary #1

GND GND A23, A24 | Ground

RCLKI[2] 0 A25 Receive Clock for tributary #2

RDD[2] (®) A26 Receive Digital Data for tributary #2

GND GND A27, A28 | Ground

RCLKI[3] 0 A29 Receive Clock for tributary #3

RDD[3] (®) A30 Receive Digital Data for tributary #3

GND GND A31, A32 [ Ground

RCLKI[4] 0 A33 Receive Clock for tributary #4

RDD[4] (®) A34 Receive Digital Data for tributary #4

GND GND A35, A36 [ Ground

TCLKOJ1] | A37 Transmit Clock for tributary #1
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Pin Name Type Pin Function
TDD[1] | A38 Transmit Digital Data for tributary #1
GND GND A39, A40 [ Ground
TCLKOI2] | A4l Transmit Clock for tributary #2
TDD[2] | A42 Transmit Digital Data for tributary #2
GND GND A43, A44 | Ground
TCLKOJ3] | A45 Transmit Clock for tributary #3
TDD[3] | A46 Transmit Digital Data for tributary #3
VDD PWR A47, A48 | +5V
N/C N/C A49 No connection
RSTB (®) A50 Hardware Reset (active low)
TCLKO[4] | A51 Transmit Clock for tributary #4
TDD[4] | A52 Transmit Digital Data for tributary #4
GND GND A53, A54 [ Ground
A[3:0] 0 A55-A58 | Address Bus [3:0]
GND GND A59, A60 [ Ground
A5, 4] (®) A61, A62 | Address Bus [5, 4]
VDD PWR A63, A64 | +5V
Al7, 6] (®) A65, A66 | Address Bus [7, 6]
GND GND A67, A68 [ Ground
A[10:8] 0 A69-A71 | Address Bus [10:8]
N/C N/C A72 No connection
GND GND A73, A74 | Ground
N/C N/C A75-A78 [ No connection
GND GND A79, A80 [ Ground
RWB ©) A81 Read/Write Bar signal of the microprocessor control bus.
N/C N/C A82 No connection
VDD PWR A83, A84 | +5V
CSB (0] A85 Chip Select (active low). Selects the devices on the Tributary
Module for microprocessor access.
N/C N/C A86 No connection
GND GND A87, A88 | Ground
D[3:0] I/O A89-A92 | Data Bus [3:0]
GND GND A93, A94 | Ground
D[7:4] I/O A95-A98 | Data Bus [7:4]
TQCLK ©) A99 High-Speed Clock for devices on Tributary Modules
MCLK (®) A100 High-Speed Clock for microcontrollers on Tributary Modules.
Firmware

Appendix D contains the source code listing of the assembly language firmware used to
program the PIC16C74. This section gives a brief overview of the code in Appendix D,
describing the functional routines and associated implementation issues.

Note: The source code in Appendix D is meant as a proof-of-concept that an
inexpensive, simple microcontroller is capable of handling all the physical layer

functions associated with the four DS1 channels of a PM8313 D3MX device.

It is the

responsibility of the person(s) using or adapting the example code to ensure that the
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resulting system operation complies with both standardized and proprietary
requirements.

The manufacturer of the PIC16C74, Microchip, provides free firmware development
software for the assembler (MPASM) and simulator (MPSIM). The firmware for this
reference design was developed and tested using that free software.

An efficient way of processing events that may have a low frequency of occurrence is to
use interrupt driven routines (instead of polling). The events (alarm conditions, timers,
datalink servicing, and dual-port mailbox events) on the D3MX and the dual-port RAM
will, on average, be low frequency. Therefore, the PIC16C74 firmware developed for
this reference design is based on an interrupt driven scheme.

When the PIC16C74 detects an interrupt indication on its external interrupt input pins, it
determines the source of the interrupt by polling its internal interrupt source register to
determine if it was the D3MX or the dual-port RAM that interrupted. If it was the D3MX,
then the D3MX's interrupt source register needs to be further polled to determine what
event caused the interrupt. Once the PIC16C74 has determined the interrupt source, it
can jump to a routine specific to that interrupt.

The P16C74.INC File

The P16C74.INC file is the standard include file for the PIC16C74 provided by
Microchip which contains labels for all the special registers and bits of the
microcontroller.

The MACROS.INC File

The MACROS.INC file defines some macros which are generally useful when using the
PIC16C74.

MACROS

Table 12 describes the macros defined in the MACROS.INC file.
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Table 12. Macros in MACROS.INC

Macro Arguments Description

BANKO none Selects the Bank O register space.

BANK1 none Selects the Bank 1 register space

PAGEO none Selects Page 0 of program memory

PAGE1 none Selects Page 1 of program memory
INTSOFF none Disables all interrupts by clearing the

global interrupt enable, and testing to
ensure that it is cleared.

INTSON none Enables all interrupts by setting the global
interrupt enable.
SNE Value, W Skip the next instruction if Value is not
equal to W
SE Value, W Skip the next instruction if Value equal to W

The D3MX.ASM File

The D3MX.ASM file is the main source file containing the macros, constants and
routines specific to this reference design.

CONSTANTS

The first portion of the D3MX.ASM code contains a number of CBLOCK and
CONSTANT statements which assign labels to the following:

user registers within the Bank 0O register space.
external LEDs driven by bits in the Port B register.
D3MX direct access registers.

D3MX indirect access registers.

dual-port RAM memory locations as per memory map

Following this are CONSTANT statements defining dual-port RAM mailbox codes for
host to microcontroller and microcontroller to host communication and FEAC bit-
oriented codes. Also included here are a number of miscellaneous constant definitions
whose purpose is explained in the code.

MACROS

Table 13 describes the macros used to perform I/O operations with the D3MX and the
dual-port RAM.
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Table 13. Description of Macros in D3MX.ASM

Macro Arguments Description

WR RAM address, value Writes value (byte) to the address in the dual-port RAM.

WR_RAM D address Writes the value in the data register (DATA_REG) to
the address in the dual-port RAM.

WR D3MX register, value Writes value (byte) to the register in the D3MX.

WR_D3MX_D register; Writes the value in the data register to the D3MX
registeri.

RD_RAM address Reads from the address in the dual-port RAM. The
value is returned in the data register and the W register.

RD_D3MX register Reads from the register in the D3MX. The value is
returned in the data register and the W register.

ROUTINES

The following subsections describe each of the routines in the D3MX.asm file.

Main Loop

The processor loops infinitely waiting for the 1s time flag to be set. The 1s timer flag is
set by a routine which is invoked using the internal timer interrupt. When the 1s flag is
set the processor executes the PMON subroutine, updating performance monitoring
shadow registers in RAM, and returns to the main loop. Here also the watchdog timer is
cleared.

Performance Monitoring

Shadowing of performance monitoring statistics in the dual-port RAM is done by the
PMON subroutine.

The PMON subroutine writes to the Global PMON Update register of the D3MX to
trigger the update of performance statistics. The routine then delays to allow for the
update latency in the D3MX. After a delay, the routine reads the data from the D3MX
registers to local PIC registers, and copies them to the pre defined locations in Dual-
port RAM.

Read Access to D3MX

The READ_D3MX subroutine is used by the RD_D3MX macro. The address for the
D3MX register is copied to the address latch (PORT C and bits 0-2 of PORT A) and the
control lines WRB and CSB2 are toggled to perform a read cycle. The data bus (PORT
D) is latched into the data register (DATA_REG).
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Read Access to Dual-Port RAM

The READ_RAM subroutine is used by the RD_RAM macro. The RAM address is
copied to the address latch (PORT C and bits 0-2 of PORT A) and the control lines WRB
and CSBL1 are toggled to perform a read cycle. The data bus (PORT D) is latched into
the data register (DATA_REG).

Write Access to D3MX

The WRITE_D3MX subroutine is used by the WR_D3MX, WR_D3MXL and
WR_D3MX_DL macros. The address for the D3MX register is copied to the address
latch (PORT C and bits 0-2 of PORT A) and the data register (DATA_REG) is copied to
the data bus (PORTD). The control lines WRB and CSB2 are toggled to perform a write
cycle.

Write Access to Dual-Port RAM

The WRITE_RAM subroutine is used by the WR_RAM and WR_RAM_D macros. The
RAM address is copied to the address latch (PORT C and bits 0-2 of PORT A) and the
data register (DATA_REG) is copied to the data bus (PORTD). The control lines WRB
and CSB1 are toggled to perform a write cycle.

Initialize Microcontroller

The INIT_MICRO routine makes all control pins inactive, turns off the LEDs and clears
the user registers. Timer O is configured and the 1 second timer counter is initialized.
Timer 2 is configured with a 1:16 prescaler. The input/output state of each pin is set.
PORT A is configured as a digital input (can be a A/D port). PORT B is read to initialize
the interrupt on change logic.

Initialize Dual-Port RAM

The INIT_RAM routine reads the micro's dual-port RAM mailbox to clear any spurious
interrupt. The version and revision numbers are copied to their respective locations in
RAM.

Initialize D3MX

The D3MX is first initialized by setting Bit O of register 0x00 to logic one and then
clearing it to perform a software reset. Table 14 shows the D3MX registers initialized
and the value to which they are set. The D3MX is initialized for C-bit parity format on all
channels.
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Table 14. D3MX Initialization Register Values

| Register Location | Value
Master HDLC configuration 03 00
Master interface configuration | 05 09
Master alarm enable 06 8C
DS3 TRAN configuration 0C 01
MX23 configuration 28 02
DS3 FRMR configuration 34 83
XFDL configuration 20 03
RFDL interrupt status 25 02
RFDL configuration 24 01
DS3 FRMR interrupt enable 35 4D
RBOC configuration 32 05
DS2 FRMR interrupt enable 41,51,..Al1 |24

Interrupt Service

The INTHDLR routine deals with interrupts asserted by the D3MX, dual-port RAM and
internally by timer O and timer 2 Each source's interrupt flag is polled in turn, and if
asserted the corresponding interrupt service routine is called. Those registers saved on
entry into the service routine are restored on exit.

The D3MX interrupt is serviced as long as it is asserted to minimize latency when there
are multiple pending D3MX. This is important because the interrupts are edge-
triggered.

The RAM interrupt pin is also polled as a work-around to solve the problem that the
interrupt-on-change logic of the PIC16C74 can occasionally miss edges.

D3MX Interrupt Service

The D3MX_INT routine determines the source of a D3MX interrupt, (and DS2 FRMR # if
appropriate) and then branches to the appropriate service routine.

XEDL Interrupt Service

An XFDL interrupt will occur when either the XFDL needs another data byte for
transmission, or if an underrun has occurred in the XFDL FIFO. When an XFDL
interrupt occurs, the firmware reads the XFDL interrupt status register to determine
which condition has occurred.

If the XFDL is ready for a new byte of data, the firmware checks for end of message. If
the message is over, the host is informed that the HDLC transmission is complete.
Otherwise the next byte is copied to the transmit data register. If an underrun has
occurred, the underrun bit in the interrupt status register is cleared.
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RFEDL Interrupt Service

The RFDL Receive Data register is read and stored locally. The RFDL Status register is
read to determine if an overrun or abort has occurred. In the case of an overrun the
overrun bit in the RAM copy of the RFDL status register is set. If an abort has occurred,
the local link status is made inactive and the status and packet length count are reset. If
the link has gone from inactive to active then the link status is set to active and the
packet length counter is reset in preparation for a new packet. If this is the next byte of a
packet currently being received, then the byte is copied into the RAM receive buffer,
packet length counter incremented and the end of message bit in the RFDL status
register is tested. If this byte is the end of the current message then the CRC error bit
and NVB bits of the RAM RFDL status register are updated, local link status made
inactive and packet length copied to RAM. If the packet length is greater than 3 (which
all valid packets with CRC enabled will be) then the host is notified of the new packet
through its mailbox.

DS3 Framer Interrupt Service

The DS3 framer interrupt status register is examined to determine if a loss of signal,
AIS, or RED alarm has occurred, or if the DS3 channel is idle. A message is written to
the host's mailbox accordingly.

RBOC Interrupt Service

The RBOC interrupt status register is examined to determine if a valid BOC has been
detected or if the channel has gone idle. A message is written to the host's mailbox
accordingly.

In the case that a new valid BOC has been detected, the BOC is copied to RAM. The
firmware checks for the absence of a previous line loopback activate or deactivate
command (as indicated by the FLAGS register) and sets the appropriate bits as
indicated by the new BOC. If a previous line loopback activate or deactivate has
occurred, the firmware performs the appropriate action on the line indicated by the new
BOC.

DS2 Framer Interrupt Service

The DS2 framer interrupt status register is examined to determine if an AIS or RED
alarm has been asserted or cleared. A message is written to the host's mailbox
accordingly. In the case that an AIS has been asserted, all loopbacks are cleared.

Dual-Port RAM Interrupt Service

The micro’'s mailbox is read to determine the request issued by the host. If a valid code
is read the corresponding routine is executed.
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Timer O Interrupt Service

This routine decrements the 1s counter and reflects the status of the RLOL and LOCK
pins in RAM. When the counter reaches 0, it toggles LED4, and reloads the counter.

Timer 2 Interrupt Service

This routine operates in four different modes. The first and third times through, it sets
the timer flag. The second time, it changes the BOC to line codeword BOCI. The fourth
time through it idles the FEAC channel. The fifth time it starts the cycle over again.
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APPENDIX A: DESIGN CONSIDERATIONS

Power Supply Voltage Transients

High currents drawn during IC switching causes power supply voltage transients due to
the inductance of the power lines. The magnitude of the noise voltage can be reduced
by minimizing the inductance of the power lines and by decreasing the magnitude of
the transient currents. The power line inductance can be minimized by using a power
plane. The transient currents on the power rails can be minimized by supplying the
power from a local source such as a de-coupling capacitor near the circuit drawing the
current.

The de-coupling capacitance and the inductance of the connection between the
capacitor and the power pin determine the noise voltage at the power pin. The
effectiveness of the de-coupling capacitor depends on the frequencies of the transients.
Large "bulk" de-coupling capacitors are used to supply the low-frequency current
variations and the small "noise-bypassing" capacitors are used to supply the high-
frequency transient current that is required when the circuit is switching.

Ground Noise

Return currents and power supply transients during high current consumption produce
most of the ground noise. Since ground noise cannot be controlled by de-coupling
capacitors, the only way to minimizing the effect of ground noise is to minimize ground
impedance. The best way to minimize ground impedance is to use a ground plane. lItis
not advisable to use ferrite beads in the ground path as this will inhibit the return
currents from leaving and raise the ground noise level.

Noise-Bypassing at Power Pins

The D3MX can generate a lot of simultaneous switching noise, especially if the tributary
clocks are synchronous. It is important to provide a noise-bypassing capacitor at every
power pin so that the switching currents can be supplied locally, thereby reducing the
noise introduced into the power plane.

Values of Noise-Bypassing Capacitors

A rule of thumb is that the "bulk" noise-bypassing capacitor (placed where the power
enters the circuit board) should have 10 times the value of all the noise-bypassing
capacitors combined. Capacitors with low internal inductance should be used such as
a tantalum electrolytic. Stay away from aluminum electrolytic as their inductances are
an order of magnitude larger than tantalum capacitors.

The noise-bypassing capacitors (placed near the power pins) must be able to supply all
the switching current. The minimum capacitance can be calculated by:
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C = Al*At/AV

The transient voltage drop AV in the supply voltage is caused by the transient current
Al occurring over time At. This equation shows that the voltage drop will be minimized
as the capacitance is increased. However, using capacitors that are too large should
be avoided due to their resonance characteristics.

Since all capacitors have some stray inductance in series with the capacitance, there
will be a self-resonance at a certain frequency given by the equation:

1

f= ——
2y LC

Note that the larger the capacitance (for the same inductance) the lower the resonant
frequency. If the capacitor is too large, the self-resonance will be too low to be an
effective bypass but if the capacitor is not large enough, there will be insufficient current
to supply the transient current during switching. The smallest value capacitor to satisfy
the above equations should be used. It is rarely necessary that a capacitor larger than
0.01 pF be used.

Placement of Noise-Bypassing Capacitors

The de-coupling capacitor should be placed as close to the IC power pin as possible
reduce the wiring inductance. There are five sources of inductance: the parasitic
inductance of the capacitor, the inductance of the wiring between the capacitor and the
IC power pin, the power pin lead inductance inside the IC, the ground pin lead
inductance inside the IC, and the ground inductance between the IC pin and ground.
The capacitor inductance is negligible if the correct capacitor is used. There is no
control over the lead frame inductance. To keep the inductance low, both the power
lead and the ground lead should be keep as short as possible (less than 1.5 inches).
The inductance for a trace is given by:

L= 0.005Iog‘182 n%% uH/inch

where h is the height between the power or ground lead and the ground plane and w
is the width of the power or ground lead. Note that doubling the width of the trace or
reducing h will only decrease L approximately by 20%, but decreasing the length by
50% will decrease the inductance by 50%. A typical PCB trace has about 15nH of
inductance per inch.

Ferrite Beads

Ferrite beads are mainly used on power rails to pass DC current but to attenuate the
higher frequency noise that is riding on the DC rail. The impedance of ferrite beads
increases with frequency; at DC the ferrite bead is like a short but at higher frequency
the impedance of a ferrite bead can increase to over 100 ohms (depending on the bead
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and frequency). Ferrite beads attenuate high frequency noise from the power supply
from getting into a circuit, but they also stop high frequency switching currents required
by digital ICs. It is important, therefore, to use proper noise bypass capacitors when
using ferrite beads to provide a local source of switching current.

Ferrite beads should be avoided on CMOS 1I/O power pins as the high current switching
of the CMOS circuits causes a Al/At noise to be introduced into the power rail. This
noise is induced because the ferrite beads "starve" the digital circuitry, causing the
voltage to fluctuate locally. Ferrite beads should also be avoided on the ground bus as
this inhibits the return currents.

As the noise frequencies and levels are different in every design, it is hard to decide if
beads are necessary and at what frequency should they be effective. However, it is
harder to insert a ferrite bead when no spot has been provided than it is to short out a
bead if it is not needed.

According to AT&T's recommendations, ferrite beads are used on the DS-3 line
interface components' (T7295-6 and T7296) analog power pins (Vooa), presumably to
block noise from the digital power pins.

Unused CMOS Inputs

"Floating” CMOS inputs (those that are left unconnected) may switch unpredictably,
causing unwanted noise and power consumption. These phenomena can cause
erratic system behavior. Therefore, all unused inputs should be connected to their
inactive state: to ground or to the power rail (Vcc). Unused biDirectionals should be
"pulled” through a series resistor (4.7k or greater) to avoid short-circuits occuring if the
biDirectionals are erroneously configured as outputs.

How to Isolate Power Supplies

"Power supply isolation” in the context of this design means that precautions are made
so that all power supply pins get the best possible power supply — low noise and
required nominal voltage (within the specified tolerance of the device).

Since only one ground plane and one power plane is normally available, the transmit,
receive, and digital power and grounds can be isolated by cutting away channels from
the respective planes. The power and grounds should be brought from a quiet part of
the board, usually where the power and grounds enter the board. Ferrite beads can
also be used on the receive and transmit analog powers to prevent digital noise from
entering analog circuits of the DS3 LIU.

Power Supply Isolation: Analog from Digital

Digital CMOS circuits have high immunity to external noise (approximately 30% of Vcc),
but analog circuits can be "devastated” by small amount of external noise. Additionally,
CMOS circuits can also generate a lot of switching noise, especially when a large
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number of circuits are running synchronously all timed to the same system clock (which
can easily happen in an M13 application). Both of these facts suggest that effort should
be made to ensure that noise from the digital circuitry does not get into any analog
circuitry in a design. If a device is mixed-signal, one must trust that the device
designers took every consideration necessary to avoid internal noise coupling.

In the D3MX Module, the analog circuitry is the circuitry in the AT&T LIU used to detect
and generate DS-3 line pulses. Both the T7295-6 and T7296 provide separate analog
power and ground pins.

Power Supply Isolation: Transmit Analog from Receive Analog

Any noise on the D3MX receive analog power and ground inputs the internal clock
recovery PLL's ability to recover the clock from the incoming data. Added noise will
degrade jitter tolerance and add jitter to the recovered clock.

On the transmit side of the D3MX a PLL is used to restore the duty cycle of the
44.736MHz reference clock. Any added noise on the power or ground inputs impacts
the resulting 44.736MHz clock. The added noise will increase the intrinsic jitter of the
transmitter.
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APPENDIX B: MATERIAL LIST

Item No. Part Name - Value JEDEC Type Reference Qty
Designator
1 74FCT257_SOIC-BASE SOIC16 U6 1
2 74FCT541_SOIC-BASE SOIC20W Ul4-U1l6 3
3 74XXX00_SOIC-HCMOS SOIC14 ulo 1
4 74XXX138_SOIC-HCMOS SOIC16 u10, U20 2
5 T4XXX245_SOIC-HCMOS SOIC20W Uull 1
6 74XXX32_SOIC-HCMOS SOIC14 u7 1
7 74XXX373_SOIC-HCMOS SOIC20W U9 1
8 74XXX541_SOIC-HCMOS SOIC20W U4, Ul2, U113 3
9 BNC_AMPHENOL-BASE AMPHENOL BNC ([J2, J3 2
10 CAP-0.001UF SMDCAP805 C88, C90, C93, 30

C95, C96, C99-
C105, C109, C111,
C113, C118, C119,
C138, C140, C142-
C152

11 CAP-100000PF SMDCAP1206 C1, C3-C61, C63, 116
C66-C68, C71-
C84, C89, C92,
Co4, C97, C98,
C106-C108, C110,
C112, C114-C117,
C120-C137, C139,
C141, C153, C154,

C156, C157

12 CAP-10000PF SMDCAP805 c2

13 CAP-10PF, NPO_805 SMDCAP805 C155

14 CAPACITOR POL-100UF, CAP320 co1 1
16V, ELECTRO

15 CAPACITOR POL-10UF, 16V,|SMDTANCAP C  |C62, C64, C65, 8
TANT TEH C69, C70, C85-C87

16 CONN100_MALE-AMP_1- [AMP_1- P1-P7 7
104118-7 104118-7

17 CY7C136_-BASE PLCC52 u21 1

18 D3MX-BASE PQFP208 us 1

19 DIN96_MALE-BASE AMP_650473-5 |P8 1

20 DIODEZENER_SMD-6.2V, DL_41 D1 1
1W

21 FUSE3A1 SMD-3AMP, NANO|NANO SMF F1 1
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Item No. Part Name - Value JEDEC Type Reference Qty
Designator
22 HEADER2-BASE JUMPER2 JP1 1
23 HEADERS-BASE SIP8 J1 1
24 INDUCTOR-FB, 50, FAIR RITE|INDUCTOR_FB L1-L4 4
25 LED-RED, PCB RIGHT ANGLE |LED D2 1
26 LED10-RED, 25MA, 2.1V DIP20_LED U5, U17 2
27 MC88915-BASE PLCC28 u3 1
28 OSC_TTL_DIP-20.0000M CRYS14 Y3 1
HZ, 100 PPMA
29 OSC_TTL_DIP-37.056MHZ, |CRYS14 Y2 1
25 PPM, CA
30 OSC_TTL_DIP-44.736MHZ, |CRYS14 Y1 1
20 PPM, CA
31 PE_65967-BASE PE 65967 T1 1
32 PIC16C74-BASE PIC16C74 uls 1
33 PWRBLOCK-BASE CONNO4END J6 1
34 RESISTOR-1.0K, 5% SMDRESS805 R2 1
35 RESISTOR-1.0M, 5% SMDRESS805 R5 1
36 RESISTOR-270, 5% SMDRESS805 R6, R7, R11 3
37 RESISTOR-36, 5% SMDRES805 R3, R4 2
38 RESISTOR-4.7K, 5% SMDRESS805 R8-R10, R12, R13, 9
R36, R38-R40
39 RESISTOR-75, 1% SMDRES805 R1, R14-R35 23
40 RESISTOR-75, 5% SMDRESS805 R37 1
41 RES_ARRAY_8_ SMD-10K SOIC16 RN2, RN5, RNSG, 5
RN13, RN14
42 RES_ARRAY_8 SMD-270 SOIC16 RN1, RN7 2
43 SMA-BASE SMA J4, J5 2
44 T7295_6-BASE S0J20 u2 1
45 T7296-BASE S0J28 Ul 1
46 TST_PT-BASE TST _PT 1 TP1-TP13 13
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APPENDIX C: SCHEMATICS

40



>

8 7 6 5 4 3 ‘ 2 ‘ 1
REVISIONS
ZONE ‘ REV ‘ DESCRIPTION ‘ DATE ‘ APPR
- i T T T T
2
0SC_TTL u16
1 |sy our| e |z AT V1 —DRAWING
- - 7 oD B8 ¥2 TITLE=M13RD_ROOT
L ci3s _Lcop R RS ABBREV=M13RD
2.1UF YRETI Z: gg E% D3MX MODULE ROOT DRAWING LAST_MODIFIED=Fri Oct 11 11:48:51 1996
= 9TA8 Y8
L4c1
BaaS e
- 74FCT541
1 DS3_LIU D3MX TRIBUTARY CONNECTORS
L SCLK SCLK1
e RIN ol RCLK RD1DAT<28..1> EQIRiTals 1o RDIDAT<28..1>
e Riye H RD1CLK<28..1 RDICIK<28,.1>
N T T <28..1> RD1CLK<28..1>
DS3 OUT TSy e Jpos 0 1DAT<28..1> T0I0ATE28. 1> TO10AT<28..1>
! Tchl TCLK TDICLK<28..1> Tl KalBe e TDICLK<28..1>
REGEN RLEEN
L[OCRIN LOCRIN L(OCKIN
CSB_D3MX
RSTB B8
- LOOP_T| LOOP T . 1cs> 4pg9<
> o> RWBR
= PACE 2 875 = SEER
RSTB RSTH
INTEDSMe——| R
A<8.0>
P8 DECODE_LQGIC
ﬁ% ((:;21 gw Eéb%,MB Eé\[E*MB D<7..2> PAGE 4
A3 G3[C3 TR
CRVB RWB RWE RIWB
MR P CADDRL 5. CRESETB RWB o [ RsTB RWB
AB  CB TADDR 1451 CADDR<15..8> RSTB Re] RSTB
N CADDRS TS 7C8> 7G3> 608> 664> 509> 565> 562> 402> 109> INTB
A &8 CABDRS 15—
A9 Gl T ARSI A<10.0> A<10.0> A<10.0> A<10.0> A<10.0>
Al C1g €7 CADDR ; 0<7.8> D<7.2> D<7.8>
€15 CAD</> CAD<7.0> - . - D<7.0>
M2 &I s AD<7.0> D<7.0>
A5 C15[C
Ale Cl6LC CADZE, CSB<7..1> CSB<7..1> CSB<7..1>
H 8% cis t 392 nggéééi CSB<P> CSB<7..1>
B &8 R —hnst SERIES TERMIATION RESISTORS
A%p CodCr T FAGE 3 CSB<@> VeG, \CH |75 R1g,
Az zfcz D<7.8> g
ﬁ g 8%% :gg A<10..0> c u1s J—% XCLK<7..1> kT
[ & R19, XCLK<7..1>
A28 C2B [CC26 A H 0.00 AT VIHE 173 315
A27 Cp7[Cc27
A28 Co8["Cae R10 A 175 R25,
A29 o[ Tcs INTB > 502> 508> 569> 604> aroTE W
ﬁﬁo %%@1 o S 7653 7683 TFa< AR<8B..0> 2 % 1,75 R23,
[ A7 Y7 [ 12
A32 C32[CC32 A DR<7..0> A8 YB[C |75 R27,
Bo1| 81 ) MCLK<7.1> | MCLK<7.1>
B2 [(82 027 ki il R27, -
BO35 [(83 DUAL—PORT RAM vee Y U1g MICROCONTROLLER o2 ]
Roz ot o e 13 o AR<18..0> 74FCTH41
B0 R AlL IR 15 6 [ Ag csB1 D3MX SERIES TERMINATION RESISTORS
208 5o AZL AIR B Al INTE] Mx /1B
wEs SEL T SR bl
8898 5% > ASL AZR 25 A4 LED1 11 75 R29
B1IES s AT A8k 7 48 Febs : [ :
e S EF =y = i A S
Biz e g A0 Ao ASR 5 A 7 A W 75 %13
sy SaSl s = M e g oo =S s SiEs
17 [C8t7 5 183 1878 o R82 [—s8 RIOUN = a8 s R
1888 <35 1030 102 1 R9 RED LOOF_T 5 A/ Y/ |
= 19 5% <35 1040 103R z BJ 1F3> 4D9< S1A8 Y8 R2
- 820 [[520 D2 osci | 175 R28
2le 53 1087 1088 i B3 i 1o
e : G o ey ] e Lot
] e e Nz o e DR<7.0> 7 RS NGE [— vee = SarcTean s BCLK<4. 1> BOLK<4.. 1>
B26
857 e —{ BUSYBL BsEER RS 1 RNER 0 %SEY Vel 2 2
B28 8% 4| INTBL CEBR CEER ;35— Vepz 8 J5
829 [C829 NS 3
] 75 NCT INTBR TBR CEBR 7 | CSE2
B39 83 * 6 NIER &1 INTE2 2
1 5 3
832 [C832 L
- PIC16C74 013 BFPI<4..1> BFPI<4..1>
DINS6 SMA BCLK_EXT_SRC 2 T YT 18 LK< 1>
AMPE50473-5 - BA2 Y2 37 0
LRWBR 187> 1F5< 4D9<187> IF5< 4D9< L] ﬁi ﬁ 3 t 252
= 6 |A5 Y5 [ 14 FI<T>
T SR ESS
= = = — E PAGES 5, 6, 7
?15& 5 15U4F ;1@5021% OEBR 187> 1F5< 4D9<1B7> 1F5< 4D9< A8 Y8 [ H=x
) S Y DECOUPLING CAPS FOR DUAL—PORT RAM r@g‘cg
AND MICROCONTROLLER T
- EXTERNAL POWER SUPPLY PLACE AS CLOSE TO POWER PINS AS POSSIBLE LED<4,.1>
©
= TEST POINTS

f\/DD, D avcc
o

iCQE :LCBZ :LCSQ

lcww

iCGB

— =R 2.0BIUF ace TP
SAMP - 2.001UF 2.1UF 2.001UF 2.1UF 2.001UF RN7 270 1 T]vee
R11 o o o o o L s LED! = @ ﬁ )
270 K 1 3 LEDS 1 [7]6eND PMC—Sierra, Inc.
v 2F2> 166> g
7 D2 6.2V =
POWER c87 A Z ! GND
INDICATOR| ) T eos Loter lews ety oo LIAAASE 8 DOCUMENT NUMBER:  PMC951045 ISSUE: 2
= 2.1UF T @.1uF 0.0010F T @.1UF 0.001UF RESARRAY-S 0 !
= 10UF o o o o o 5 TITLE:  D3MX MODULE — M13 REFERENCE DESIGN | DATE:
- 1 GND D3MX MODULE ROOT DRAWING ocT. 18, 96
- = ENGINEER:  AARON GILROY PAGE: 1 OF 7
10 8 ‘ 7 6 5 ‘ 3 2 TRUE 1




12 9 8 7 6 5 4 3 ‘ 2 ‘ 1

REVISIONS
ZONE ‘ REV ‘ DESCRIPTION ‘ DATE ‘ APPR
I I I I
vee
veg e T
P | ®,
L3 - = L2
cs c4 ce
2.1UF 2.1uF 4 0.1UF
I~ u3 ‘“ ut N I
= = 36
A VCCIANT VDDA VDDD 5_0H 2 1 - TP\ 1610
5 FeepBACK  2xa —28 & TRpATA WTHE% R4 "‘g
TCLKA 7 14 g T 36 %
167 164 4F2> T SINGSP 983 - 5 TCLK 5_0OH 2 1 2
o S
= A S rer seL 0553 =23 L1 1 W%ois RS PE_63967 J7A
523, vcc% :FREO,SEL a<4s = T XL
- '3 18 2
| 1.0K . . PLL_EN Q<5> 3*25 18 VRING oMo 8 DMON 166> 1A6<
S . RC1 /2 s » MTIP 1 {PLACE BERIES TERMINATION CLOSE TO SOURCE
c7 L ——9qRST LOCK - 7| DECODIS ENE%—‘E ,R28 75 R30 75 5_QHM RNEG\I 164 167 4E9<
.1UF GNDIAN] 3 3 pss/es REOS 15 1 F—e-0e— RO k18 4R
. 2 31 Lioop RALRS 12 5ZQHM 1G4 167 4E9<
MC88915 ‘ z RLOOP BPV [~ R32 75
G ‘f 77 RCLK o o
2 27 RPOATA
7 RNDATA 270 270
A R6y 1 R7
RSTB
1E5 1E3 1D6 7E8> 7E3> BE8> 6E4>?FE§>?FEE5>?E%> ?E;>D Al 17296
1G7 1G4 4F2> TPOS\ 5_OHM
167 164 4F2> o TNEGA 75_0OHM
S
= z
> :
4 4
l 1=
RLOOP _ —|sbalsoor 1
LLoop | i
DECODIS r=19S
ENCODIS 19
) co
w AV S
o8
S
168 = RIN\I hatal
. LOCKINAL 203> 106 1F4p31Ffpe 402< IF4 17 4C2<
~y= - 5 | e RLOS 2 RLOSINI RLOSIN\] 203> 164 167 4C2<
8 : ™E2 RLOL |8 RLOLINAI RLOLIN\I 203> 16 1F4 1F7  402<
A 0.1UF \;5 LPF1
o LPF2
TH7 1G7 SCLK2\L S EXCLK
vee icT
< o o
3 = 2
z z z
[} [} [}
T7295_6
DECOUPLING CAPS i 5 o)
TVCC A A
im% lcms lcmw lcmz lcm lcms lcms lcm lcwm lcwzm icm DRAWING
2.1UF T @.1UF T @.1uF T @.0uF T 2.1uF T8 1UF T @.1UF T @.1uF T°a.1uF T @.1UF T e.1uF
o o o o N o o o N o o TILE=DS3, LU
l LAST_MODIFIED=Fri Oct 11 11:49:26 1996

DECOUPLING CAPS

VCC

—

TN s
imm :LCHB :LCHW :LC\ZQ :LCMZ :LCWJB :LCW@A iCWD5 :L:WH :LCHQ iCHS EI PMC?S‘errG’ nc.

0.001UF T 0.081UF T 0.001UF T 0.001UF T 0.001UF T 0.001UF 0.001UF 20 1UF 0.001UF 20 1UF 2.001UF
9 ° D ! ° “ D D ° ! ° DOCUMENT NUMBER: PMC951045 ISSUE: 2

TITLE:  D3MX MODULE — M13 REFERENCE DESIGN | DATE:
DS3 LINE INTERFACE OCT. 10, 96

—e

ENGINEER: ~ AARON GILROY PAGE: 2 OF 7

10 9 8 ‘ 7 6 5 4 3 2 TRUE 1




8 6 5 4 3 ‘ 2 ‘ 1
REVISIONS
ZONE ‘ REV ‘ DESCRIPTION ‘ DATE ‘ APPR
I I I I
Avee
AARAH e AASAiAg
« T o« ©
= NS N
= x = %
) E < 3
= 5 = ]
@ o & 2
[ = NN «
S ~
RWENI 502> 505> 509> 6C4> 6CB8> 7C3> 7C8> 1C9 1D IF3 IF5 1F7
RSTB\L 3C8<5E75 5E5> 59> 6E4> 68> 7ES> 7EB> 1D6 1E3 1E5 1E7
747 1F8~ TF7~ 2E8< 4D9<
CALE_MB\ [
3E9<>
u12
CRWBN 2 8
LRW,,\B\l HA 2 U189
IF9  3FB<> 303> CALE_MB\I CADDRSTISN 4 A3 Y3 A13 1 [A Y31, 15 CSB<O>\I
CRWB\! CADDRSTZSNT 5 A4 Y4 T 28 Y1 P —C3E<TS
F91F9 — CRESE B CADORITISNL 6 |A5 Y5 T 3¢ vz Pa5 T
F9IFS = CADDRS THS\ CADDRSTOSNT 7 | AB Y6 <o\ Y3p12 T
19 =& EABDRSTANT CADURSOSNI 8 A7 Y/ <IN \{o¥ Y4 BT CSBE
18 B9 = CADDR I 9 A8 VY8 I ‘F 6 |1 NG [
1F9 1E9 1FS 1ES = C R NI 4 1G2A YB ¢ €
1F9 1EQ 1FQ 1EQ = ADDRSTOY 1 ot 59&58 Y9 T
HREBEREBS C P\ AERS key) CSB<7..0>\l 5C2> 505> 5C9> 6C4> BCB> 7C3> 708> 169 D9 1E3 1ES 1E7
1F8 168 173 I8 = CADD T 74RCT38 ki3
1F9 1EQ 1F9 1E9 = CADDR<BNI T4XXX541
A<19>\L 19
N ]
<B>\T 8
B9 = CAD<7.0>\ 4 A<10..9> 5P22 5P83 789> 562> TE5> 5ES> §P4> 6B SE> SER RSz 70>
o<l i1 w 7E3s 7e85 1C9” 10§ 1E3” TEB” TE7 304 34~ 3E6 4D3<
I8l Al 3 Too oo REEN
B2 A2 41D Q1 =52
B3 A3 702 62 >
¥ © B2 A1 503 3%,
S b 85 A5 3ot 042
o e B AES T GeFE !
z 4 B8 A2 18 157 Q7 (12 <P
@ 19 1
ol sliofol o fvcc i 9%
- ZHC37
CALE_MBAL
BRD_SELB Lcw55 3E9<> 3F6<> 1F9
B 1BPF
1F9 PLACE CLOSE TO U9
1F9 1E9 —_ CADDR<14>\| 2 % L
74HCE0 .
vee £ 10K_RN6 D D<7..0>\ 4D2<>502> 5C5> 5CO> 6B4> 688> BCA> BCB> 7B3> 7BS:
1Fs = ECLK\L Fg 3 2 % = RES796E > 8> B4 %S R 5B R %
109 7C8> 7C3> 6C8> 6C4> 509> 505> 502> 3F5 RWB\ 74HCO0 3 =7 %
> 703> 608> 6C4> 509> 308> 7P5> 363> = = 2 heas 5
6 <73 2
7 TS 1
] O\ 7
RES_ARRAT_S
DRAWING
TITLE=DECODE_LOGIC
ABBREV=DECODE
LAST_MODIFIED=Fri Oct 11 11:49:32 1996
szCC
lcw icws iczz lc22 icm icm icz@ lcwse Lc157
9.1UF 2.1UF 0.1UF 2.1UF 2.1UF 0.1UF 2.1UF 0.1UF 9.1UF
o o o o o o o o o
- DECOUPLING CAPS FOR DECODING LOGIC PMC—Sierra, Inc.
PLACE DECOUPLING CAPS CLOSE TO THE POWER PINS
DOCUMENT NUMBER: PMC951245 ISSUE: 2
TITLE:  D3MX MODULE — M13 REFERENCE DESIGN | DATE:
DECODE LOGIC ocT. 18, 96
ENGINEER:  AARON GILROY PAGE: 3 OF 7
10 9 8 7 6 5 4 3 2 TRUE 1




12 9 8 7 6 5 4 3 ‘ 2 ‘ 1

REVISIONS
ZONE ‘ REV ‘ DESCRIPTION ‘ DATE ‘ APPR
I I I I
4845 D3MX_VDDO<6..1>
157 D3MX_VDDI<2..1>
us
VDDI<2..1> VDDO<B..1>
7E3> BFE> 6F4> BE8> 6E4> 5FO> 5F5> 572> SEQ> SE5> 5E2> TDICLK<28.. 1>\ TDICLK<28..1> RDICLK<28..1> ROICLK<28..1>\] 5F2> 5F5> 5FO> 5G2> 6F4> 6F8> 7F3> 7F8> 1G3
7E3> BF8> 6F4> BE8> BE4> 5FO> 5F5> 512> SEQ> SE8> 5E2> TD1DAT<28.. 1>\ TD1DAT<28..1> RDIDAT<28..1> =5 RDIDAT<28.. 1>\ SF33 (§E5> SFO> 562> 565> 509> 6F4> 6F8> 7F3>
iz TCLK 21 % 5_0HM TCLK\L 164 167 2F8<
15 18len TPOS/TDAL |2 1 2 B_0HM TPOS\L 164 167 2E8<
TNEG/TMFP [ 5
| TICLK m 2 75_OHM TNEG\ 164 167 28<
206 TIMFP 5 R31 /5| PLACE SERIES TERMINATION CLOSE TO SOURCE
564 TD2CLK
05— TDLEOML
22— TDLSIG/TDLUDR
1G7 1G4 2E2> RCLKN QHM 26
167 164 262> 167 1G4 262> = RPOS\[ QHM 79 ﬁ%@%%%
167 164 262> = RNEG\ OHM 38| RNEG/RLCV 0
ROCLK [~
RODAT [-7
VPo-D RMFP 11
D3MX RMSFP 19
o ROHP 55
PM8313 ROHCLK (—
SN RORHEEJZ U4 RNT 270 us
9 [[22 RLOS 2 8 1 6 1 [ 0
- 46 RLOS |55 RE 3 sz YZ‘ 7 5 2 g: 9
1F5 106 CSB_D3MX\I a5 A RKL RAT A1A3 Y3 15 | =1
187> RWER 56 7 ROOF/RRED 5 | A% Y4 32 7
/7> = EBRY 57 VRVB’BB F’OOF/RF‘FRE%% 3 RFERE 6 1A Y5 25 | ——[T6
1£6 1F7 . BES> 5E2> 3F5S T = RSTBV 58 (| Refs 1A YB T6 | =[5
1F4  1E7 5 1E3 106 7E8> 7E3> BEB> BE4> BE9> 33 S ﬁg Yg — 0; — g
3E6 3D4. 1E7 1E5 Y —
608> _BD4> HEQ> SES> SE2> 509> 5D5> 502> 303> A<8..0>\ A<8..0> INTB 9 | — [ 12
1E3 DS~ 1c8  7EB> 7E35  7DB> 7D35>  6E8> BEA> - D<7.0 4o RESARRAY.E 10| =— [ 11
vee B jeil
16 j¥ x G2 i)
TH7 164 = SEHE 3-f1eA vec© ] VSSI<2..1> VSS0<10..1> 74HC541
A 2 1A i1 , F
571 I?E ZA = =
o RS sal7 R37 75
‘13‘7 1€ x 2 INTB\L 109> 5G2> 5G5> 5G9> 6G4> 6GB> 763> 7G8> 1E4<
w98 e o By
s n-* D<7..0>\( 3C3<>502> 505> 509> 684> 688> 6C4> 608>
QEB 783>7 78BS 7¢35 7C8> ico b9 1E3 1ES
G 1E7 3BS 3C5
74FC1257
2:1 MUX
LOGKINA ) 2C35CE P4 1F7
RIGLIN )2C351C6  1F4 1F7
RIOSINAL 5283564 167
VDD_D
4B7> 4F7< f D3MX_VDDO<B..1> 4B4> 407<

9 c1e cn C13 C15 C16

o}
@.1UF 0.1UF 2.1UF @.1UF 2.1UF 2.1UF
o o o o o
Dé DRAWING

TILE=D3MX_BLOCK
ABBREV=D3MX

LAST_MODIFIED=Fri Oct 11 11:49:39 1996

[E

VDD_D
4C7> 4F7< % D3MX_VDDO<B..1>

4B4> 4G7<

c147 Cl44 146 148 cl49 c150
0.001UF | 2.001UF | 0.001UF | 2.001UF | 0.081UF | 0.081UF
] ] ] ] ] =) aml
J7 PMC—Sierra, Inc.
8 g

ENEY

DOCUMENT NUMBER:  PMC951045 ISSUE: 2
TITLE:  D3MX MODULE — M13 REFERENCE DESIGN | DATE:

D3NX oCT. 10, 96
ENGINEER:  AARON GILROY PAGE: 4 OF 7

10 9 8 7 6 5 4 3 2 TRUE 1




10 9 8 ‘ 7 ‘ 6 ‘ 5 ‘ 4 3 ‘ 2

REVISIONS

ZONE ‘ REV ‘ DESCRIPTION ‘ DATE ‘ APPR

TRIBUTARY CONNECTORS 1 3 ] —

vee TRIBUTARY2 CONNECTOR 4vee TRIBUTARY3 CONNECTOR
AvcC A
o TRIBUTARY1 CONNECTOR oo b3
A1 _TAT A21 Az !L Al AZ |2 1E4< :; 2; :i :Zt INTB\L
| 1D9> 4D2> 5G5> 5G9> 6G4> 6G8> 7G3> 7G8> 1E4<
AS_[A3  Ad[ AL INTB\L 109> 402> 5G2> 565> 6G4> 6GB> 7G3> 7GB> 1E4< AIJAS A4 INTEN 1092 #P32 5633 5682 o a5 G| e el ocoe 10s 108
A5 |AS A6 | 46 BCLK< 1\ 505> 183 103 C2ojAS  ABAE ALK 969> 183 1C3 BEPIT\] 88> 183
BEPI TS\ 5655 183 BERISToAL 568> 183 A7 (A7 AB[AE_{
A7 AT AB| AE_{ e e L
AS_TAS AT@ [_ATE A9 _TA9 Al@ [_ATa AS_TA9 AT@ [_AT@
A_| AT At2 A2 AMJATT AT2L AT A AT AIZA2
A3_{A13 AT4|_Al4 AZ_{AIZ A4 | A14 AIZ_{A13 Al4| A4
a5 [A15 A16 | AlE AlS_|ATS A1B | AlE A A1D AT AR
AT7_[AT7 AT8 [_AlB RT7_{AT7 ATB AT7_[AT7 AT8 A8
ale [A19 A28 | Aze
Ate [AT9 A20 | A20 | A2 A9 A2
2T [A2T A2Z | A2Z RDIDAT< 1>\l 4F2> 1G3 A21_[A21 A22 7H‘WCTF%—DRDWDAT§5§ 4F2> 163 AZLAZT A2Z) Rz D}Bﬁigi\\lt pis T l%%
— RDTCLK TS\I 4725 163 4F2> 163 A23 [A23 A2 [ A24 |
AZ5 [A23 A24 [ AZE | e el 751 RDIDAT< 10>
[— o9 A25 [AJ5 AZ6 [_AZE RDWDAT<6>\[ 4F2> 163 AZ5_TA25 A26 &‘mm—%—o 4F2> 163
A5 JAZ5 AZ6| A2 1 RDIDAT<2> 472> 163 — ROTCLK g — s e <10> 4F2> 163
K27 A77 A28 AZE 4F2> 163 e i & [Az8 |
275 (A2 A30 | A% RDIDAT<3>\I 4F2> 1G3 AEA29 ASD| A Ao 472> 103 LB |A29 ASTI AR BRIt 38
ASTTAST A3Z | A5 ROTLLKSIA 4F2> 163 RIT[A3T A3Z [ 532 AST_TA3T A3Z [ A3
AST [A33 A3A| A RDIDAT<8>\ 4F2> 163 A33 |A33 A34 | A4 RDIDAT< 12>\ 4F2> 103
ZZ 222 232 ij: RETECREE B8 Lo {55 asst = ROTCRSEAL 42> 163 A% [A35 A36 [ A% R e
25 [ | —
A37_|A37 A38 [ A3B TDIDAT< 1>\ 163 4Fa< A3 _|A37 A3B [ A8 Tl T<SX\ 163 4F9< A37 [A37 A38[ A8 TB;D&E%;\\JA }gg XFSZ
[— TDTCLRS TS\ 163 4Fa< TDTCLK<ON 163 4F9< A59_[A39 A4D | A4D
A35_|A3g A4D [ AWD | A39_[A39 A4Q [ AT ]
A41 | A41 A42 | A4z TDIDAT<E>\[ 163 4F9< A4 TA4T A4Z | Ad2 TDWDAT<W®>\I 163 4F9<
e e feo | gy e Sy
ATS |A43 A44 [ AtZ < e I o
A5 _[A45  A46 | _AdE TDIDAT<3>\I 163 4F9< ’LS A45 A4E [AdE TDIDAT<T >\ 163 4F9< ’Lﬁ A4S A4G [ AdE TB;D/&EM;& }gg ﬁgi
1 TOTCLRSSS\L 163 4F8< KT _{AG7 A4B | A4E S I8< dnas AT ]A47 A4B| AT
AT7_TA4T ABLAtS 35> SE2> SED> o4 OEB> 763> JEB> B8 3FES 535 5£9> 6E4> 6EB> 7E3> 7E8> 1D6 - s 3F5> B5E5> 3E9> BEA> 6E8> TES> 7E8> 106 1E3 1ED
B = £5 Fe 1F7  2EBS 4D8< A4S _| A9 ABD | _ASe 37 Es” e/ PR Fe 7 —A49 A58 TDIGLK< 125\ TE7 AF4 176 A7 288< 4D8<
49 RSO TDICLK< 4>\ - TRIChK<E> 163 4F9< A5T 72 TDTDATS 25\ 183 4Rs
25T [AS1 ASZ | A62 TOTDAT<4>\ l%é ﬁ%i [AST_TAST ~AS2 | A5Z TDTDATSEA 1G5 4F9< ABT 452 A< 165 4ro<
1E7 3D4 4D9< 555 TASS ASi | At A<BNI 303> 5£2> 59> 6E4> 6E8> TE3> 7E8> 1DY (A5 [A53 ASH %JQ—D 305> 985> 353> GF4> 6EB> 7E3> 7EB> 1D9 1E3 1ES
A53 [A53 A54 [ A54 A<§>§ = 153> 1605 2PEL ABIS eros e3> 785 109 163 1 183 Teo 1E7 5D4 4D9< A<d> D3> 5ER> BEQ> BE4> 6EB> 7E3> 7E8> 1D9 1E3  1E5
<t 3D3> S5E2> SEB> BE4> 6EB> 7E3> 7EB> 109 1E3 E5(ASS AS[msE | ASIXN. o 305> o£2> 5F9> 6E4> oFR> 7E3> 7EB> 108 A5 A5 Ase| A | A o 3Da> 5E8> oE9>
AS5_[AG5 AG6 | A6 [ | JES T TE7” 3D4° 4D9< == TES” TE7° 3D4” 4D9 A<\ ?&? ?E? ?E? §9> §E§> 7ES> 7E8>
T A<Z>N 3D3> 9E2> SE9> bE4> BE8> 7E3> 7EB> D9 1E3 AT AST A5 A58 A<2>\] 3D3> SE2> 5EQ> GE4> 5E8> 7E3> 7E8> 1D9 A57 | A57 AGS | ASE 4p5<
[(A57 [AS7 A58 [ 258 | ao35\ B Ier 0% R3S ekm> 708> 7E3> 109 1E3 | E— TES” TE5” 1E7~ 304 4D9< ] A<3IN 03> SE9> DEQ> 604> 6E8> 708> 7E3> 109 1E3  1ES
el A 17 A 7 g 13T [A58 A5G A60 |_AC | st LASN 3535 562> 5£9> 6D4> 6E8> 7D8> 7E3> 109 [A59_|A59 Ab6D | A6 3 Aca £7~ 304~ 403<
(A58 TAS9 A6D [ Ao { A<k 18I 3D ABSS e 708s Do 1E3 e M A<AN %@) %Eg> %’E§> §§§> §§§§ 703> 7D8> 108 ot e T REy | se 305> Sh3> 7p3> 604> 608> 703> 708> 109 1E3 1ES
[A6T_A6T AB2 [ A62 303> 305> 353> R8> 608> 7D3> 7DE> 109 1ES e T LA<SX\I 303> 5E2> 5E9> 6D4> 6D8> 7D3> 7D8> 1D9 T e v g T L_A<E>N 3D3> 508> 5E9> 604> 608> 7D3> 708> 109 1E3 1ES
ABS | AB3 ABA | Ab4 165 1E7 304 4D9< 203 TABS Ac4 [ Ab4 A<BAI LS Ay A<6>\I > 505> 509> 604> 6D8> 7D3> 7D8> D9 1E3  1E5
T g1 L LTI L s e P o 103> 302> B3> B4 §Rg> 703> 708> 109 e P 75> 387 3882
TES 7 TE7” 3047 4D9< _— A<TN — 3D3> 5D2> 5D9> 64> 6D8> 7D3> 7D8> 1DY AB7 | AG7 AGB | A6B ¢
Y [A67 [A67 A6B | _ABE
(A7 TA67 AB8[ AGE 3 Te5- ES T/ 5D4 4D8< (BT 7T A<T7> D3> 505> 509> 604> 608> 7D3> 7D8> 108 1E3  1ES
[ABS [ABS A70 [_A7@ (288 TA69 A70 [ A7 \MI—D 3D3> 5D2> 508> 604> 608> 7D3> 708> 1C9 e A7E 1077 3837 3832
(AT [ATT A7Z A2 1 1 ATT [ATT A72 [_A7Z D9 B3 TES TE7- 3D4° 36 4D9< [ATT TA7T A72 [ A7Z A<8> 3p3> 505> 509> 804> 608> 7D3> 708> 109 D9 1E3
= 13 IES_ {E7_ 3D4_ 366 4Dg -
<B> 363> 363> 506> 8B4 E68> 73S 70> 1co 109 119, 183, 18, A 34 3RS A73 | A73 A74| AT4 ¢
ABAT3 A4 AT [ ACoN 303> 502> 35> 94> Gpg> 703> 708> 1C9 109 pEAATE AT A A< 303> 5D2> 509> 6D4> b8 /D3> 7b8> 1ee B S A<IANI 303> 505> 59> G4> 608> 703> 708> 103 109 1E3
A75_[ATS A76[_AT6 A<10> 303> 502> 505> BD4> 08> 7D3> 708> 109 109 S_|ATS ATELATE L A<IB>NL 303> 5D2> 5D9> 6D4> §ps> 7p3> 708> 1C9 T [ A<I@>N 303> 5p9> 9pg> §p4> 608> 703> 708> 1C9 109 1E3
PR [N LAIONL - 3p5> 202> 3D5> 4> 6D8 w7 |A77 A7B| A78 00”7 1ES” 75~ e/ 3E4” 3E6 a77_| A77 A7B| T8 €5 1e/ 3e4 36
_ L M
A79 [A79 A80 | A0} LAZE_{A79 ABD | ASD 4 o 09 IF3 PS5 309< A AT ABD D RWB\I 3E5> 5D5> 509> 6C4> 6CB> 703> 7C8> 1C9 1D9  1F3
RWBN 35> 502> 505> 604> BCB>IF7 RUEN] TR W RS (ST [AST ABZ 82 187 177 3882
[ABT _|AST A8Z [A82 7632 9282 8 1858 BRs aco< [ABT_AST AB2 | A8Z 8C8> 703> 7CB> 1F7 —
155 TAsS ASE Ak R85 |AB3 ABA [ AB4 csB<oN S5 165 S 167 34 ABTABS ABA | Ab4 CSB<3NI 3E3> 1E3 1E5 1E7 364
[AES [ AB5 AE6 CSB<Izl 5 M st L B N = N T < A T il i D<@\l 5 B8 60, IR, W,
|—AB6 D<@>\ 335 i3> 00 2825 ecas ecs> 73> 7CB> 7 g D<@B>\ 3C3<>4D2<>5C2> 5C9> 6C4> 6C8> 7C3> 757 1 As7 ASS | AeE J ety 3C3<>4D2<>5C5> 5C9> 6C4> BCB> 7C3> 7C8B>
CE7_{AB7 ABS | 88§ [ D>V 3C3<>4D2<>5C2> 5C5> BC4> pCg> 169 109 LAET_JAB7 ABBLAEE § [ D<i>\ 303<>4D2<>5C2> 509> 6C4> 6CB> 7C3> JA—D $§§<> ?é’gzo ?g? ?Eg? ?Ecéb 3(83%) 7C3> 78>
[ABS A89 AgQ %4‘ 7C3> oy ch s 1 e (285 1789 A9 | A2 || piocep e R = N A (VA A ABY AR D<2>\ 3C3<>4D2<>5C5> 509> bCA> BCE> 7C3> 7CB>
D<2>\l 18R 000 1R, MR, 2R sess 7cas Ao Kz Boad 303<>4D2<> 507> 508> 64> 608> 7C3> (AT _[AST A9Z [ A%Z D>\ C3<>4D2<>5Co> 509> 604> plg> 7C3> 708>
AST AT A9Z [ A%Z D35\ 3o amss B ecks ness 763> TCes T 3E3S>1R8<> 358> 3L9> §Ld> 98> 188> B il 635> Sk i %R
A93_|AQ3 AQ4 [ AI4 7C8! Cg D9 1E3  1E5  1E7  3CS A2t o 169 b9 JE3  1E5  1E7  3CH
AIJASS RORLAHE Y pesny & 1%52 %Eé 38, oces scs> 703> 7ce Gy f o h, Mo b 60 T o taes Aoelam pEGa GRS B B ek TER R
[A85 TAS5 AG6 A% <55 <3apesz et < 2 2 788> 758> [AS5 [AS5 AOB[ASE | DGO\ 3635 4pa<> 58> 209> eCa> eca> 7G55 A DO 5 30s<>4D2<> 500> 509> 604> o8> > >
%CB;) %DZ;) 5C2> TCS) ?CA) CB> 18 308 7C8> 1C9 D9 1E3 1ES 1E7 3C5 AS7_|AQ7 AQB | _AIB
[AS7[AG7 AQE 55| st B3 e (R97 [ A97 A98 | ASE_] (&7 ] [A5E-
D<6> 3C5<>4D2<>502> 5C5> 6E4> BCA> 7B3> 7C8> D<6> 768> 189,109, 153, &5 KL, 388 108 | A9 100 Atbo
499 | A99 A10D | Atos </> 3C3<>4pa<>3C2> BC5> epd> gBES 783> 7EB> A99 | A99 A100 Ao <> 4b2<> 52> > > > > [— D<B> 3c3<>4D2<>3c8> 5Co> 6B4> gCE> 783> 7CB>
ket R E D<7>\ IR MO NE K B P D<7> €3> 400<>568> 303> 854> B> 783> 7oE>
E3 78857 1C§ T 0§7 1E3T TEs” E7C 5Ch T fcg 188<>585> 368> B> 888
Z _ AMP_1-104118—7 183 -1 - £3
AMP_1-104118-7 MCLK< . MCLK<2>\1 103 MCLK<3>' 103
AcCC  DECOUPLING CAPS FOR TRIBUTARY1 Acc  DECOUPLING CAPS FOR TRIBUTARY2 Lycc DECOUPLING CAPS FOR TRIBUTARY3
DRAWING
L ca3 ic45 ic53 lc54 lcwz@ c128 1 cos lczs lcm lcz5 icwzs Lcwz:& | c34 lcsg iczz :LCZ)S imzz icwzz TITLE=TQUAD_BLOCK
2.1UF 2.4UF 2.1UF 2.1UF 2.1UF 2.1UF 2.1UF 2.4UF ?.1UF 2.1UF @.1UF 2.1UF 2 1UF 21UF BAUF B AUF 210F BAUF ABBREV=TQUAD
o o o N o T 1\ 1\ - i - 1\ :r - LAST_MODIFIED=Fri Oct 11 11:49:83 1996
t T s T = —
- ] - ] | - - i - 7 PMC—Sierra, Inc.
,:rc%%F lcm icw lcw Lc:&s ’+Cw7@EUF lcw lcsw lcs@ LCBS Tlace2 lczg lmz i044 Lcw (E ’
]\ J@,WUF iﬂﬂUF ;TGJUF ‘:‘\W,WUF T T@TUF IWUF TWUF "\WWUF TWUF JWUF JWUF $WUF GAUF
T o Y = DOCUMENT NUMBER: PMC951045 ISSUE: 2
- TITLE:  D3MX MODULE — M13 REFERENCE DESIGN | DATE:
TQUAD oCT. 18, 96
ENGINEER:  AARON GILROY PAGE: 5 OF 7
12 9 8 7 6 5 4 3 2 TRUE 1




10 9 8 7 6 ‘ 5 ‘ 4 3 ‘ 2 ‘ !
REVISIONS
ZONE ‘ REV ‘ DESCRIPTION ‘ DATE ‘ APPR
TRIBUTARY CONNECTORS 4 & 5 — E—
TRIBUTARY4 CONNECTOR TRIBUTARY5 CONNECTOR
nvee AVCC
P4 PS5
ATAT  AZ) Az AL_[AT AZ] A2
AS_TAS  AG[ AT INTBL 109> 4D2> 562> 565> 569> 6G4> 763> 768> 1E4< AS_[AS A4 AL INTBAI 1D9> 4D2> 562> 565> 569> 668> 763> 768> 1E4<
A5_| A5 A6 |_AB BCLK. 1 562> 1B3 1C3 AS A6 BCLK<3>\I
AT T BEPT I 562> 1B3 ’7%\5 AB S=bt 3 ;ggilgg 1C3
AT A8
=4 [ A7 A8
AI_TA9 ATD [AT@ AS_|AQ A1@ [_AT@
ATI_LATT A2 | A2 ANT_|A11 A12 | A1Z
AI3_|A13 A14 [ A4 AS_{A13 A14 | A14
A5 TA15 Al6 [_AlE A5 |A15  A16|_Ale
AT7_TAT7 AT [_A18 A7 _|A17 A8 A8
A18 |A19 A20 | Aze A1 A20
A | Aza A9 A20
AZU [AZT A22 [ AZ RDIDAT< 15>\ 4F2> 163 BT (A2T AZZ | A2z 1 RDIDATSI7X\L - 4F2> 163
[ — ROTCLK TSS\I 4F25 163 [ — <175 4F25 163
I% A23 A24 [ A2d | A23 | A23 AZ4 | Az4
A25 _|AD5 AZ6 | AZ6 1 RDIDAT< 14>\ 4F2> 163 AT5_|AJ5 AJ6 |_AZE RDIDAT< 18>\ 4F2> 163
<T4> 4F25 163 — ROTCLKL TES\L 4F25 183
A27 A27 A28 AZ8 A27 A27 A28 A28
lg AZ9 A30 [ AL RDIDAT<15>\ 4F2> 163 % 720 A3D | AD RDIDAT<19>\] 4F2> 163
[ — ROTCLR<To>\I 4F2> 1G3 C_ RUTCLRZ TS\ 4F2> 163
A31 A3T A32 A32 A3T A3T A32 A32
A33 [A33 A34 | A4 RD1DAT<16 >\ 4F2> 163 A33 R34 RDIDAT<2@>\ 4F2> 163
[ — RUTCLK<TE>\I 4F2> 1G3 !7“5 A4 RDTCLRZ 2G>\ 4r2§ 163
’& A35 A36[ A6 | 35 _|A35 A36 | A6
A37 |A37 A38 | A3 TDIDAT< 13>\ 163 4F9< A37 A38 TDIDAT< 17>\
| — TOTCLRS TS\ 163 4Fg< A RS7 ASE DTCLR T/ S\ 183 s
A39_[A39 A4Q AZD A3 _[A39 A4Q A4
A4l A4l A42 | A2 TDIDAT< 14>\ 163 4F9< A4t a2 TDIDAT< 18>\l
[ DTCLR AN 163 4F8< AL Adl Ad2 DTCLKT8S\I 163 4R
A43 A43 A44 Ad4 A43 A43 Ad44 Add
745 | A4S AAG | _Ad6 TDIDAT< 15>\ 163 4F9< 45 | A45 A4B [ A4E TDIDAT< 19>\ 163 4F9<
C__ TOTCERTOSNT 163 4F9< C_ TDTCLR<TISANT 163 4F9<
A7 [A47 A48 | A%8 RSTB! 3F5> SE2> SES> SEQ> BEA> TE3> TER> 1E3 1ES 1E7 1F4 A47_A47 A48 AdE RSTB\I 3F5> 5E2> BE5> SE9> 6EB> 7E3> 7E8> 1D6  1E3 1E5 1E7 1F4
A4T_| A4S ABD [_Ase T Rgo AT =Se P8~ IF7° 2EBZ 3ba<
TDICLK< 16>\ 163 4F9< TDICLK<2@>\ 163 4F9<
A51 | A5T AB52 [_ASZ TDTDATTESN 163 4Fa< AST |ABT AB2 [ASZ TOTDAT<ZO>NT 163 4F9<
A<OAN E9> 6E4> 7E3> 7E8> 109 1E3 1E6 1E7 3D4
i &‘TD §§§§ EE’% ::i :EQi 5542 75:; 7E8> 109 1E3 1E5 1E7 3D4 s LA m— hee 388235DE;>45DE95<> OF7 SFe 7ER TER 199 1ES T o
755 me | A< £S5 A<IN\ - €3 165 1E7
ASS A5 = A<2>\ Béz 5E2> 5E5> 5E9> BE4> 7E3> 7EB> 109 1E3 1ES 1E7 3D4 A58 _TAS5 A5B Ao\ 4D9<3D3> 5E2> BE5> 5E9> 6EB> 7E3> 7EB> 1D9
A57 8 & RSB ] A<2> = 1E5 1E7 3D4
A7 A 1 A<3>\ 303> 5E2> 5E5> 5E9> 6D4> 708> 7E3> 109 1E3 1E5 1E7 304 LAST_{AS7 ASB| ASE | IPES D3> 52> 5E5> 5E9> 6E8> TES> TEB> 1D2 Ei e 67 e
[A58TAS9 A6 [ At} A58 [AEG ABD | ABo A\t = 3R3> 5E2> 5E5> 5E9> 6E8> 708> 7E3> 1D)
A4 3p3> 5E2> 5E5> 5E9> 6D4> 7D3> 708> D9 1E3  1E5 1E7 3D4 — 1 A<d> < 15 1E7 304
[A6T_[AGT AG2 | A2 T AeT Aez| ez AN o 303> 5E2> 5E5> SE9> 608> 703> 708> 1D9 1E3
L_A<S>N 3D3> 5D5> SE2> 5E9> 6D4> 703> 7D8> 109 1E3 1ES 1E7 3D4 A< < .
263 |AB3 AGA [_Ab4 4D8< K65 | A63 AGE | Ab4 \ = 3R3> 505> 5E2> 569> 608> 703> 708> D9 1E3 1E5 1E7 3D
A<BN 3D3> 502> 5D5> 509> 6D4> 7D3> 708> 109 1E3 1E5 1E7 3D4 <
[485_TAB5 AGE [ _A66 4bs< AB5 | AB5 AGE | _AGE A<B> 3B3> 5D2> 505> 509> 608> 7D3> 708> 1D9 E3 1E5 1E7 3D4
4 <
67 |A67 AGS &.‘\M—D B3z 302> 905> 509> BD4> 7D3> 7DE> 109 1B 1ES 1E7 D4 767 A67 AGE | A6E A<T> 303> 502> 505> 509> 608> 703> 708> 109 1E3 1E5 1E7 304
AE3_TABS A70| AT A<BNI o 393> 5p2> §pg3 5D9> 6D4> D3> 708> 1C9 1D9 IE3 IES IE7 (68 [A69 A70 | _A7Z Jo o |
<B> — 33> 5D2> 5R5> 5D9> 6D8> 7D3> 7D8> 1C9 D9 1E3 1ES 1E7
A7T AT2
- ATT A2 (s ‘ A<9> 3p3> 3p2> 505> 5D9> 6D4> 703> 708> 19 109 IES 1ES 1E7 LEZLA7T AT2 | A72 e 34> 5B 452
A A74 <9>' 608> 7D3> 7D8> 1C9 109 1E3 1ES 1E7
EEAATS ATy | g 303> 302> 505> 509> 64> 703> 708> 19 109 1ES 1ES 1E7 [LLEAT3 A74 | ATA 3P7> 3pg> 505> 509> 608> 703>
A7SJATEATE ATE 3 A75_A75 ATB L ATS A<10> 303> 502> 505> 503> 608> 703> 708> 1C9 108 1E3 1E5 1E7
A77_|A77 A78 | A8 A7_|A77 AT8 L ATe SE4 3EB
[A79TA79 ABD |_AsE A79 _|A79 A8O | ABD
RWBN 3F5> 5D2> 5D5> 5D9> 6C4> 7C3> 7C8> 1C9 109 1F3 1F5 1F7 | RWB\I 3F5> 502> 505> 509> 6C8> 7C3> 7C8> 1C9 1D 1F3  1F5  1F7
ABT |ABT ABZ [_A8Z 3C8< R8T _|AB1 A87 [_A8Z 3C9<
ABS _|AB3 AB4 [ A8k 53 e CSBLS>N 3E3> 1E3 1ES 1E7 3E4
CSB<4>\I 3E3> 1E3 1E5 1E7 3E4 ABS AB4 ‘ 1S JE7 _3BS
[A85 TABS  ASG [ AB6 D<@> 33<>4D2<> 502> 505> 509> g4> 703> 708> €8 D8 IES A5 | AR5 ABG |_ABE D<@> 3C3<>4b2<>363> 5C5> 5C9> 6C8> 7C3> 7C8> 1C9 109 1E3
9 E5” TE7
U287 [AB7 ABB [ BB §| peis o 3 <> 385 scs> scos 04> 7c3> 7c8> 103 M9 IE3 R8T _[AB7 ABS | AEB et 33<>4p2<> 562> 5C5> 5C9> 6CB> 703> 7CB> 109 1D 1ES
ABI 'A89 A9@ [ A%E D<2>' C3<>4D2<>5C2> 5C5> 5C9> 6C4> 7C3> 7C8> 1C9 109 1E3 AB9 A30
[ £y ME7  3Cs AB9 A9 D<A E3¢>d6h<> 283> scs> sco> eces> 703> 708> 109 D9 IE3
AST TAGT AQZ [A9Z D<3>N &3<> ‘%)720 %%? 5C5> 5C9> 6C4> 7C3> 7C8> 1C9  1D9  1E3 RIT_[AGT A9D [_AIZ DEEPANE $E§<>%E7z<> gg? 5C5> 5C9> 6C8> 7C3> 7C8> 1C9 109  1E3
[AS3TA93 A94 [ Asd ¢ A33 A4
D<A\ 3C3<>4D2<>5C2> 5C5> 5C9> 6C4> 7C3> 7C8> 1C9 109 1E3 L2935 AGS A94 [ AT D<4>\L 303<>4D2<>5C2> 5C5> 5C9> 6C8> 7C3> 7¢8> 169 109  1E3
A5 _[A95 AQ6 | A% | ST AES T 3¢S [A65 [AG5 AGH | A% TE5 T HE7 365
‘\M—D 3C3<>4D2<>5C2> 5C5> 5C9> 6C4> 7C3> 7C8> 1C9 1D9  1{E3
AT A97  AOB | A% ! TES TTE7 305 1ps fE7 3ch [R97 _fAQ7 A98| A8 I D<5>\L — 303<>4D2<>5C2> 5C5> 5C9> 6C8> 7C3> 708> 1€ D9 1E3
408 | A9 A10D | Atoe —‘ D<6> 3C3<>4D2<>5C2> 5Ch> 5C9> BHA> 783> 7C8> 1C9 109 1E3 s08_| g9 A1DD e e3> 1P<> 32
— DTN 3C3<>4D2<>5C2> 5C5> 5C9> 6B4> 7B3> 7B8> 1C9 D9 1E3 [— D<BAL 3C3<>4D2<> 502> 5C5> 5C9> 6C8> 7B3> 708> 1C9 109  IE3
CLK4>\ fE3 185 TRV 3C5 D<7>! C3<>4D2<>5C2> 505> 509> 6B8> 7B3> 7B8> 1C9
MCLK<4> 103 XCLK<55 £3 03 S T 1EST E7T 3¢5
AMP_1-184118-7 L AMP_1-104118=7 L | MCLK<5>\I 103
e DECOUPLING CAPS FOR TRIBUTARY4 AVcC DECOUPLING CAPS FOR TRIBUTARYS
DRAWING
Teor Lo Lo Lo Lows L k]800
_Lca1 c76 c75 c74 c135 c132 N i :L i i i = )
2.1UF 2.1UF 2.1UF 2.1UF 2.1UF 2.1UF —-C66 €63 €59 €55 €135 €154 LAST_MODIFIED=Fri Oct 11 11:49:12 1996
T . T ) (I : T i T ) T ) TZ.WUF T@,WUF :IE.WUF TG.WUF TE.WUF TE.WUF
o o o o o
l o oy oy o o
AR - Avee l % ) ﬁ
PMC—Sierra, Inc.
Toss T dew dew 1 1 T Tar T 1 \_—
R 10UF o e . o _14C86 ca4 cep c82 c83
8.1UF 0.1UF 0.1UF T @.1UF 10UF
o o o T TWUF iW-WUF TWUF TWUF DOCUMENT NUMBER:  PMC-951045 ISSUE: 2
l o oy oy o
= b TITLE:  D3MX MODULE — M13 REFERENCE DESIGN | DATE:
= TQUAD oCT. 18, 96
ENGINEER:  AARON GILROY PAGE: 6 OF 7
12 9 8 7 6 ‘ 5 4 3 2 TRUE 1




9 8 7 6 5 4 3 ‘ 2 ‘ 1

REVISIONS
ZONE ‘ REV ‘ DESCRIPTION ‘ DATE ‘ APPR
I I I I
TRIBUTARY6 CONNECTOR TRIBUTARY7 CONNECTOR
Avce Avee
P6 P7
Al _TAT A2 A2 AL _TAT A2 A2
1E4< 6G8> 768> 1E4<
AS_|A3 A4 AL INTBNL 109> 402> 5G2> 563> AS_AZ A4 AT INTBNL 1095 4025 562>
s |ns e s BCLK<3\I S fas s s a5 as| s BCLK<4x\I [
BFPT a\l 6G4> 183 BFPIKASN 183
A7 A7 AB [ A8 A7 _[A7 AB[ A8
A9_[AS  A1Q|_A@ A9 _|AS AT [A@
ATT_| A1 A12 A2 AN A A12 | A2
A3B_|A13 A14 | _A14 A3_|A13 Al14 |_Al4
A5 _[A15 A6 | Als A15_[A15  A16 | Al6
AT7_[A17  A1B[_AE AM7_[A17 A18[_AB
if: 291 2§Z iij RDIDAT<21>\ i;gw i;j iii iij RDIDAT<25>\]
4F2> 163 4F2> 163
55 TAos Ava | AzE ROTCLR<ZTIN 4F25 1G3 e ROTCLK I 4F93 183
A25_|A75 AZ6 | A28 RDIDAT<22>' 4F2> 103 A25 | A25 AZ6 | _A26 RD IDAT<26>\] 4F2> 103
A6 T > |Azb | >
[— RN 12218 [— BUTCLR<ZEA] 4F2> 163
e mprgny ot et momeany
 — ROTCLK<Z3S\I 3218  — RDOTCLK<Z/\I 8218
AST_[A3T A32[ A3Z AST [A3T A3Z [ A3Z
A33 [A33 A34 [ A4 RDIDAT<24 >\ 4F2> 1G3 A33 [A33 A34 [ _A34 RDWDAT<ZB>u 4F2> 163
[ — ROTCLRSZA\T 4F25 163 DTC 4F25 163
b=t gy s 4 Gt st sy o s
 — TOTCLR<ZTS\I 183 4fes TOTCLR<Z5\I 183 4R
A39_A39 A4D [ AMD | A39_TA39 A4D [ A4 |
A4l A42 TDIDAT<22 >\ Ad1 A42 TDIDAT< 26>\
A4 A4D TDIDAT<Z22\, 163 4ra< A A2 TOTCLK<IES\T Rt
e Rl S . @ 4 e . o 4
 — TOTCIK I 183 4R C_1 TOTCIK I & 4Rs
AIT_TART A48 AP RSTB\L 35> 9E2> ER> GEQ> 6E4> 6EB> 7E3> D6 1ES 1ES IE7 1F4 AT _TAAT AdBLATE RSTB\ ?F? 5E2> 5E8> 5592 OF4> OE8> 7EB> 106 1E3 1E5 1E7 P4
A49_| A9 ASD | A5 < 4Do< A49_| A49 ABD | ASD
1 TDWCLK<24> i 163 4F9< 1 TDICLK<2B8>\] 163 4F9<
AST _[A51 AS5Z[ AsZ <745\ 163 4F9< AST _[ABT AB5Z [ ASZ TOTDAT<ZEN] 1635 4F9<0, un,
A53 | AB3 AS4| A5A % B3> 5E2> 5ES> 5E9> 6E4> 6E8> 7E3> 109 1ES 1ES 1E7 304 A53 TAB3 AB4 | A5A ’M—D 4pg<303> BE2> 4P3S sea> 64> 6E8> 768> D9 1E3 1ES 1E7
s - A<IAN <3D3> 5E2> 5E5> 5E9> B6E4> 6E8> 7E3> 109 1E3 1ES 1E7 s 5 ’MD 3D3> 52> 5E5> 5E9> 6E4> 6ES> 7E8> D9 1E3 1E5 1E7 3D4
R e R §§§>35Dé>?§9<> 6E4> 6E8> 7E3> D9 1E3 1ES 1E7 3D4 hos neo A<2> B3z 5E2> oEE> SE6> 6E4> BES> TEA> D9 ES 1ES 1E7 304
[A57 [A57 A58 [ A8 [A57 [A57 ABB [ A58 |
A<3> D3> 525 5E55 5E9> 6D4> 68 7E3> 109 1E3 1E5 107 304 A<3> 3D3> 562> 5E5> 5£9> 604> 6EE> 7D8> 109 1E3 1ES 1E7 3D4
[A59 [A59 A6D [ A6 2D9< [A59 [A59 A6D [ A6C |
- - A<4>g P32 562> 565> SE9> 604> 608> 703> 109 IE3 IES  [E7 304 5T _— A<AN B35 562> 5£5> 5£9> 604> 6D8> 708> D3 1E3 1E5 1E7 304
[AET |ABT AB2 <3035 508 567> 5EG> 604> 6D8> 703> 109 163 16D TEV [A6T |ABT A2 [ A6Z | A<EN 332 505> 5E2> 5E0> 604> 603> 7D> 100 (€3 165 €7 304
A65 |AG3 AGA| A4 265 [AG3 AGA [ Ab4
A<B\ 303> 5D2> 505> 509> 6D4> 608> 703> 109 1E3 1ES 1E7 3D4 A<BXN 3D3>502> 5D5> 509> 6D4> 6DB> 7D8> 1D9  1E3 165 1E7 3D4
[A85 TAGS ABG| A6 [ A/ = 4D9<g82> 2R3> 505> 509> 6D4> 6D8> 7D3> 1D9 1E3 1EB 1E7 [A65 TA65 ABbL [ ABE | 409<
55 551 A<T7> 303> 502> 5D5> 509> 6D4> 6D8> 7D8> 1D 1E3 1E5 1E7 3D4
A67 [A67 A6B | As8 A7 _|A67 AGB |_A6E j—\J—D
A<B>N 493035 502> 5p5> 509> 6D4> 608> 708> 1C9 DI 1E3 1ES
A89_[A69 A70 [ AZC LA<B8>\ 303> 5D2> 505> 509> 6D4> 608> 7D3> 1C9 1D9  1E3 1E5 1E7 [A69_TA69 A70 | A72 1E7° 304" 3E6 4D9<
3047 3E6° 209< A<9>\ 3P3> §pg> 505> 509> 604> 6D8> 708> 1C9 D9 1E3 1E5 1E7
ATLAT1 A72 | AT2 A<9> 33> 502> 5D5> 509> 6D4> 608> 7D3> 1C9 1D9 1E3 1ES 17 AZLJA71 A72 | A72
A73 |A73 A7A| A4 ‘ ATS RT3 ATA | ATE L A<IBNL ) 3p3> 502> 5D5> 509> 6D4> 608> 708> 1C3 109 1E3  1ES 1E7
A<IB>N 3D3> 5D2> 505> 509> 6D4> 608> 7D3> 1C9 109 1E3 {E5 1E7 SE4OEe
A7T5_[A75 A76[_A76 3E4  3E6B AT5_JA75 A76[_A76
AT7_|AT7 AT78|_ATB AT7T_|A77 A7B|_A78
[A79 TA79 ABD [ AsC [A79 TA79 ABD [ AsE
RWBN 3F5> 502> 505> 509> 6C4> 6C8> 7C3> 1C9 109 IF3  1F5 1F7 RWB\L 3F5> 502> 5D5> 509> 6C4> 6C8> 7C8> 1C9 109 1F3  1F5 1F7
ABT ABT AB2 | _ABZ 3C9< ABT A8T A82 [ _ABZ 3C9<
AB5 |AB3 AB4 | Ab4 AB5 [AB3 AB84 [ Ask
. . CSB<6>\ 3E3>1E3 1E5 1E7 3E4 - il CSB<TAN £ 1E3 1ED IET_SE4
[A85 TABS AB6 [ D<@>\ JE3<>407<>5gz> 5CS> SCo> BC4> 6CE> 703> 1C3 108 IES [ABSTAB5 AB6 [ 3G5<> 4D2<>562> 5C5> 508> 6C4> 6CB> 7CB> 1CO D9 IE3
[A87 [A87 ABB [ Ass | D<A\ 303<>4pz<>5C2> 9C5> e3> 6C4> 608> 7C3> 1G9 [AB7 _[A87 A8B | A8 | D<I>N 3C3<>4D2<> 362> 5C5> 509> 6C4> 6CB> 7CB> 1C9 D9 IES
[ABS [AB9 AQ9Q [ A%e | D<2>\I ?cz<> 4D2<> 5cz> ?E55> C9> gee> 5D8> 7(:3> 1cs 109 1E3 [ABY [AB9 AQQ [ ASe | ’M—D C3<>4D2<>3Lp> 5C5> 5C9> 6C4> 6CB> 7C8> 1C9 109 1E3
£5 _1ET . 3C5
[AST TAST A92 [ A%Z D<I 3C3<>4D2<>5C2> 5C5> 5C9> 6C4> 608> 7C3> 1C9  1D9  {E3 [AST TAST A9Z [ A%Z D<IXN C5<> 4D2<> 562> 505> 5C9> 6C4> 6C8> 7CB> 109 D9 IE3
D<A C3<>4D2<>5C2> 5C5> 5C9> 6C4> 6C8> 7C3> 1C3 109 1E3
[AS3TA93 A94| As4 ﬁ [A95_TAS3  A94 | As4
D<5NI Te7 365 D<A 303<>4D2<>5L2> 5C5> 509> 6C4> 6CB> 7CB> 109 109 IE3
A% _|AQ5 A9G [ A%6 | I C3<>4D2<>9C2> 55> 6C4> 6CB> 7C3 A95 A5 A9G | AS6 | 5 7 3ch
7571 A5 AoE A %8$<> 4D2<>?CZ> §05> 5C9> GBA> GCB> 793> 1co 257 TAgT AGE | AsE —‘ D<EX\ i§§<> 4§§2<>§§§> 505> 5C9> 6C4> 6C8> 7C8> 1C9  1D9  1E3
A2 | A99 A10D app LDTN E3<>4D2<>3Gz> 5C5> 5C9> 6B4> 6BE> 783> 1€ 1D9 B3 A9%0 | A9 A100 Mﬂ D<EX 3C3<> 1»Dz<> 567> 5c5> 5C9> 6B4> 6C8> 7C8> 109 1D9  IE3
XCLK<BE>\I 1= ‘ D75\ 3G3<> 4D2<>3Lz> 505> 5Cs> 684> 688> 7B8> 1C9 D9 1E3
[ ek 103 ‘ XCLK<7>\ 1E3
AMP_1-104118~ AMP_1-184118-7 MCLR<7T 13

AVCC DECOUPLING CAPS FOR TRIBUTARYE
Avce DECOUPLING CAPS FOR TRIBUTARY7

_L cse €52 lcm lmz lCBB Lcm i i i i :L i
2.1UF 2.1UF :IQMUF TZ.WUF TEHUF "\EHUF L c2e C33 c56 c58 c127 ci29

o o o o o 9.1UF IG.WUF IW,WUF IG.WUF TWUF TWUF
i “ o o

AVEC L 1 ) (; J
- ALY =

PMC—Sierra, Inc.
_14C64 c67 ics7 lcss icm R i i i i 3:|
T ToUF :ID.WUF iB,WUF :IUWUF TZ.WUF _14C68 30 c49 51 60
o o ”‘\WUF IG.WUF IW,WUF IG.WUF TW,WUF DOCUMENT NUMBER:  PMC951045 ISSUE: 2
o o

TITLE:  D3MX MODULE — M13 REFERENCE DESIGN | DATE:
TQUAD oCT. 10, 96

11—
1

ENGINEER:  AARON GILROY PAGE: 7 OF 7

9 8 7 6 5 ‘ 4 3 2 TRUE 1




N s
PMC-Sierra, Inc.
REFERENCE DESIGN r I‘AM era, e PM8313 D3MX

ISSUE 2 M13 Multiplexer

APPENDIX D: FIRMWARE

This appendix contains the source code for the firmware.

Note: It is the responsibility of the person(s) using or adapting this code to ensure that
the resulting system operation complies with both standardized and proprietary
requirements.

MACROS.INC file

B R R R R R R R R R R R R
1

;* Commonly used general macro definitions *

EEE R R R R R R S R R R I O I
1

; select BANK O internal registers

BANKO MACRO
BCF  STATUS, RPO ; select bank 0 (00h-7Fh)
ENDM ; END OF BANKO MACRO

; select BANK 1 internal registers

BANK1 MACRO
BSF  STATUS, RPO ; select bank 1 (80h-FFh)
ENDM ; END OF BANK1 MACRO

; select program nenory PAGE O

PAGEO MACRO
BCF PCLATH, 3 ; select page 0 (000h-7FFh)
ENDM ; END OF PAGEO MACRO

; select program nenory PAGE 1

PAGE1 MACRO
BSF PCLATH, 3 ; select page 1 (800h-FFFh)
ENDM ; END OF PAGE1 MACRO

; disable all interrupts

| NTSOFF MACRO
LOCAL CLEAR

CLEAR BCF INTCON, G E; clear global interrupt enable bit
BTFSC | NTCON, G E ; make sure it was cleared
GOTO CLEAR ; (could have been interrupted)
ENDM ; END OF | NTSOFF MACRO

; enable all interrupts

| NTSON MACRO
BSF INTCON, G E
ENDM ; END OF | NTSON MACRO

; skip next instruction if Wnot equal to VALUE
SNE MACRO VALUE

XORLW VALUE ; conpare and skip if not equal
BTFSC STATUS, Z
ENDM ; END OF SNE MACRO
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; skip next instruction if Wequal to VALUE
SE MACRO VALUE

XORLW VALUE ; conpare and skip if equal
BTFSS STATUS, Z
ENDM ; END OF SE MACRO

PIC16C74.INC file
LI ST

; P16C74.INC Standard Header File, Version 1.00 M crochi p Technol ogy, Inc.
NOLI ST

; This header file defines configurations, registers, and other useful bits of
; information for the PICL6C74 microcontroller. These nanes are taken to match
; the data sheets as closely as possible.

; Note that the processor nust be selected before this file is
; included. The processor nmay be selected the foll owi ng ways:

1. Conmmand line swtch:
C:\ MPASM MYFI LE. ASM / PI C16C74
2. LIST directive in the source file
LI ST P=PICl16C74
3. Processor Type entry in the MPASM full-screen interface

Revi sion History

: Rev: Dat e: Reason:

:1.00 10/31/95 Initial Rel ease

Verify Processor

| FNDEF _ 16C74
MESSG " Processor-header file mismatch. Verify selected processor."”
ENDI F

Regi ster Definitions

EQU H 0000’
EQU H 0001’

m=
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jo---- Register Files-------ommmmmm i

| NDF EQU H 0000’
TVRO EQU H 0001'
PCL EQU H 0002’
STATUS EQU H 0003’
FSR EQU H 0004
PORTA EQU H 0005
PORTB EQU H 0006
PORTC EQU H 0007'
PORTD EQU H 0008’
PORTE EQU H 0009’
PCLATH EQU H 000A'
| NTCON EQU H 000B'
Pl RL EQU H 000C
Pl R2 EQU H 000D
TMRLL EQU H 000E'
TMRLH EQU H 000F'
T1CON EQU H 0010'
TVR2 EQU H 0011’
T20ON EQU H 0012'
SSPBUF EQU H 0013'
SSPCON EQU H 0014
CCPRLL EQU H 0015’
CCPRLH EQU H 0016
CCPLCON EQU H 0017’
RCSTA EQU H 0018'
TXREG EQU H 0019'
RCREG EQU H 001A'
CCPR2L EQU H 001B'
CCPR2H EQU H 001C
CCP2CON EQU H 001D
ADRES EQU H 001F
ADCONO EQU H 001F'
OPTI ON_REG EQU H 0081’
TRI SA EQU H 0085’
TRI SB EQU H 0086
TRI SC EQU H 0087'
TRI SD EQU H 0088
TRI SE EQU H 0089’
Pl E1 EQU H 008C
Pl E2 EQU H 008D
PCON EQU H 00SE'
PR2 EQU H 0092'
SSPADD EQU H 0093’
SSPSTAT EQU H 0094
TXSTA EQU H 0098’
SPBRG EQU H 0099’
ADCONL EQU H 009F'
R STATUS Bi £S === === == e
| RP EQU H 0007’
RP1 EQU H 0006
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RPO EQU H 0005’

NOT_TO EQU H 0004’

NOT_PD EQU H 0003’

Z EQU H 0002

DC EQU H 0001’

C EQU H 0000’

je---- INTCON Bit S =-- - mmm o i oo oo oo o
GE EQU H 0007

PEI E EQU H 0006’

TOI E EQU H 0005’

I NTE EQU H 0004’

RBI E EQU H 0003’

TOI F EQU H 0002’

| NTF EQU H 0001’

RBI F EQU H 0000’

je---- e R T R e e
PSPI F EQU H 0007

ADI F EQU H 0006’

RCl F EQU H 0005’

X F EQU H 0004’

SSPI F EQU H 0003’

CCP1I F EQU H 0002

TMR2I F EQU H 0001’

TMRLI F EQU H 0000’

je---- Pl R2 Bit S ---mmmmmmm oo
CCP2I F EQU H 0000’

e TICON Bit S -- - - o m s m o oo e e e oo
T1CKPS1 EQU H 0005’

T1CKPSO EQU H 0004’

T10SCEN EQU H 0003’

NOT_T1SYNC EQU H 0002’

T1l NSYNC EQU H 0002 ; Backward conpatibility only
TMR1CS EQU H 0001’

TVMR1ION EQU H 0000’

je---- T2CON Bit S - - - m o m oo oo oo
TOUTPS3 EQU H 0006’

TOUTPS2 EQU H 0005’

TOUTPS1 EQU H 0004’

TOUTPSO EQU H 0003’

TVMR2ON EQU H 0002

T2CKPS1 EQU H 0001’

T2CKPS0 EQU H 0000’

je---- SSPCON Bit S ----mmm oo m o m o oo oo
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WCOoL EQU H 0007’
SSPOV EQU H 0006’
SSPEN EQU H 0005’
CKP EQU H 0004’
SSPMB EQU H 0003’
SSPMWR EQU H 0002’
SSPML EQU H 0001’
SSPMD EQU H 0000’
je---- COPLCON Bit S -----mmmmmmmm oo oo oo oo
CCP1X EQU H 0005’
CCP1Y EQU H 0004’
CCP1MB EQU H 0003’
CCP1MR EQU H 0002
CCP1ML EQU H 0001’
CCP1MD EQU H 0000’
je---- RCSTA Bil S - --- - oo s oo i o oo oo
SPEN EQU H 0007
RX9 EQU H 0006’
RC9 EQU H 0006’ ; Backward conpatibility only
NOT_RC8 EQU H 0006’ ; Backward conpatibility only
RC8 9 EQU H 0006’ ; Backward conpatibility only
SREN EQU H 0005’
CREN EQU H 0004’
FERR EQU H 0002
CERR EQU H 0001’
RX9D EQU H 0000’
RCD8 EQU H 0000’ ; Backward conpatibility only
je---- COP2CON Bit S ----mmmmmmm oo oo oo
CCP2X EQU H 0005’
CccP2Y EQU H 0004’
CCP2MB EQU H 0003’
ccP2Me EQU H 0002
CcCP2ML EQU H 0001
CCP2MD EQU H 0000’
----- ADCOND Bif S - -- - - m i mmm i m oo i oo o e oo
ADCS1 EQU H 0007
ADCS0 EQU H 0006’
CHS2 EQU H 0005’
CHS1 EQU H 0004’
CHSO EQU H 0003’
(€O EQU H 0002’
NOT_DONE EQU H 0002
GO_DONE EQU H 0002
ADON EQU H 0000’
----- OPTION Bit S = - - mmm s s o m o oo o e oo
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NOT_RBPU EQU H 0007

| NTEDG EQU H 0006

TOCS EQU H 0005

TOSE EQU H 0004

PSA EQU H 0003

PS2 EQU H 0002'

PS1 EQU H 0001'

PSO EQU H 0000’

R TRISE BitS = mmmmmmmmm o m o m e e e e e e e e
| BF EQU H 0007

OBF EQU H 0006

| BOV EQU H 0005

PSPMODE EQU H 0004

TRI SE2 EQU H 0002'

TRI SE1 EQU H 0001'

TRI SEO EQU H 0000

R PIEL BitS =----mmmmmmm oo e e e e e e e e e e e e e e e e e e e e e o
PSPI E EQU H 0007

ADI E EQU H 0006

RCl E EQU H 0005

TXI E EQU H 0004

SSPI E EQU H 0003

CCP1I E EQU H 0002’

TVR2I E EQU H 0001'

TMRLI E EQU H 0000

S T = T
CCP2I E EQU H 0000’

R PCON BitS - - mmmm e e e e e e e e e oo
NOT_POR EQU H 0001'

R SSPSTAT Bit S ------mmmm e e e e e e e e e e oo
D EQU H 0005

| 2C_DATA EQU H 0005

NOT_A EQU H 0005

NOT_ ADDRESS EQU H 0005

DA EQU H 0005

DATA ADDRESS EQU H 0005

= EQU H 0004

| 2C_STOP EQU H 0004

S EQU H 0003

| 2C_START EQU H 0003

R EQU H 0002’

| 2C_READ EQU H 0002'

NOT_W EQU H 0002'

NOT_V\RI TE EQU H 0002'

R W EQU H 0002'

46



N s
PMC-Sierra, Inc.
REFERENCE DESIGN r I‘AM era, e PM8313 D3MX

ISSUE 2 M13 Multiplexer
READ WRI TE EQU H 0002

UA EQU H 0001’

BF EQU H 0000’

je---- TXSTA Bit S =--m s s s i oo oo e e i e
CSRC EQU H 0007’

X9 EQU H 0006’

NOT_TX8 EQU H 0006’ ; Backward conpatibility only
TX8_9 EQU H 0006’ ; Backward conpatibility only
TXEN EQU H 0005’

SYNC EQU H 0004’

BRCGH EQU H 0002

TRMT EQU H 0001’

TX9D EQU H 0000’

TXD8 EQU H 0000’ ; Backward conpatibility only
je---- ADCONL Bit S =--- - mmmmmm s oo oo oo oo e e
PCFQ&2 EQU H 0002

PCFGL EQU H 0001

PCFG0 EQU H 0000’

RAM Definition

__MAXRAM H FF'
__BADRAM H 8F -H 91', H 95 -H 97', H 9A -H 9F

Configuration Bits

_CP_ALL EQU H 3F8F'
“CP_75 EQU H 3F9F'
“CP_50 EQU H 3FAF'
“CP_OFF EQU H 3FBF'
_PVWRTE_ON EQU H 3FBF'
_PWRTE_OFF EQU H 3FB7'
“WDT_ON EQU H 3FBF'
“WDT_OFF EQU H 3FBB'
“LP_0OSC EQU H 3FBC
_XT_0SC EQU H 3FBD
“Hs_osC EQU H 3FBE
“RC_OSC EQU H 3FBF'
LI ST
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D3MX.ASM file

CEE I I I 2 I I I I I I I I R I I I I I I I I b I I I R I b I I I b I R I I I I I

;* D3MX Mbdul e PIC Firmare *

;* Version 1.00 : August 29, 1996 *

;* Author: Sean Puttergill *

TI TLE " ASSEMBLY SOURCE CODE FOR D3MX MODULE"
PROCESSCR PI C16C74

I NCLUDE " pl16c74.inc"
| NCLUDE "macros.inc"

ERRORLEVEL 0, -306, -302 ; suppress page-crossing and
; argunment out of range nessages

__CONFIG ~_CP_OFF& PWRTE_ON& WDT_OFF& XT_OSC

EEEEEEREEEEEEEREEEREEEEREEEEREEEREEEEEEEREEEEEEEREEEEEEEEEEEEEEEEEEEE R
1

v * CONSTANT DEFI NI TI ONS *

EEE R R I R I R R R R R R R R I O R R R S R R R I O
1

EEE S S S S S S IE S b b b S I b b I S S Sk I 3
:* Revision Constants *

BRI R I R I R O
1

CONSTANT VER=0x01 ;oversion #
CONSTANT REV=0x00 ; revision #
__1DLCCS 0x0000 ; hardcode ver/rev into I D word

EE IR R R R I R I R R O R I O
1

;* PIC Mcrocontroll er Register Labels *
EEE R R S I I I I R R I I R R S I I I R R S I I I

; define BANK O of microcontroller user registers
; 20 registers used, 76 renaining

CBLOCK 20
DATA REG ; data register
ADDR_D3MX_HI ; D3MX address regi ster NMSB
ADDR_D3MX _LO ; D3MX address register LSB

ADDR RAM HI ; RAM address regi ster MSB

ADDR RAM LO ; RAM address register LSB

TEMP_W ; tenporary Wreg for context preservation
TEMP_STATUS ; tenporary STATUS reg for context preservation
TEMP_PCLATH ; tenporary PCLATH reg for context preservation
TIME_COUNT ; 1 second tiner counter

WORK ; general working register

; NOT TO BE USED | N | NTERRUPT HANDLI NG ROUTI NES
WORK2 ; general working register

; NOT TO BE USED | N | NTERRUPT HANDLI NG ROUTI NES
WORK_| ; general working register
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; TO BE USED | N | NTERRUPT HANDLI NG ONLY
WORK2_| ; general working register
; TO BE USED I N | NTERRUPT HANDLI NG ONLY
TI MER_FLAGS ; timer flags
FLAGS ; flag register
XFDL_PKT_LEN ; XFDL packet |ength
XFDL_DATA PTR ; XFDL transmit buffer data pointer
RFDL_DATA PTR ; RFDL receive buffer data pointer
RFDL_LCL_STATUS ; RFDL local link status byte
LL_REQ LINE_BOC ; line |oopback request |ine BCC
ENDC

; BANK 1 user registers are unused

EER R R I Sk O O b S

;* D3MX Regi ster Labels *

B R R R R R R R R R R R

CBLOCK 00

MSTR_RESET, PMON_UPDATE, MSTR BYPASS
MSTR_HDLC CONFI G, MSTR_LB_CONFI G

MSTR | F_CONFI G, MBTR_ALARM ENABLE

MSTR_TEST, MSTR_I NT_SOURCE_1, MSTR_| NT_SOURCE_2
MSTR_| NT_SOURCE_3

ENDC

CBLOCK 0C
TRAN_CONFI G, TRAN DI AG

ENDC

CONSTANT PMON_| S=11

CBLOCK 14
PMON_LCV_LO, PMON_LCV_HI, PMON_FERR LO
PMON_FERR HI, PMON EXZS_LO, PMON_EXZS Hi
PMON_PERR LO, PMON_PERR HI, PMON_CPERR LO
PMON_CPERR HI, PMON_FEBE_LO, PMON_FEBE_Hi
XFDL_CONFI G, XFDL_I'S, XFDL_DATA

ENDC

CBLOCK 24
RFDL_CONFI G RFDL_I'S, RFDL_STATUS, RFDL_DATA
MX23_CONFI G MX23_DEMUX_AI'S, MX23_MJIX_Al' S
MX23_LB_ACT, MX23_LB_REQ | NSERT
MX23_LB_REQ DETECT, M23_LB_REQ I NT

ENDC

CBLOCK 31
XBOC_CODE, RBOC_CONFI G, RBOC | 'S
DS3_FRVR CONFI G, DS3_FRWVR | E, DS3_FRWVR IS
DS3_FRVR_STATUS

ENDC

CBLOCK 40

DS2_FRVR CONFI G, DS2_FRMR | E
DS2_FRVR |'S, DS2_FRMR STATUS

DS2_FRVR_MON_STATUS

DS2_FRVR_FERR, DS2_FRMR_PERR LO, DS2_FRVR PERR Hi
MX12_CONFI G MX12_LB_CODE

MX12_Al'S_| NSERT, MX12_LB_ACT, MX12_LB_INT
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ENDC

; NOTE: The renaining DS2 channels are not | abel ed since they
; will be accessed using offsets fromthe DS2 channel #1

B R R R R R
1

;* Dual Port RAM Regi ster Labels *

EEE R R I R I R I R R R O R O
1

CONSTANT MAI LI N=Ox07FF ; I'N mai | box HOST->PI C
CONSTANT MAlI LOUT=0x07FE ; OUT mail box Pl G >HOST
CONSTANT VER_ADDR=0x07FD ; location to store version #
CONSTANT REV_ADDR=0x07FC ; location to store revision #
CONSTANT RAM ARG 1=0x07FB ; argunent 1 for mail box conmand
CONSTANT RAM ARG 2=0x07FA ; argunent 2 for nail box comrand
CONSTANT RAM ARG 3=0x07F9 ; argunent 3 for mail boc conmand
CONSTANT RAM DATA RETURN=0x07F8 ; storage for returning
; data read from D3MX

; RLOL pin mrror
LOCK pin nmirror
RFDL receive buffer
RFDL |ink status
RFDL packet |ength
XFDL transmit buffer

CONSTANT RAM RLOL=0x07F7 ;
CONSTANT RAM_LOCK=0x07F6 ;

CONSTANT RAM RFDL_BUFFER=0x0000 ;
CONSTANT RAM RFDL_STATUS=0x007E ;
CONSTANT RAM RFDL_PKT_LEN=0x007F ;
CONSTANT RAM_XFDL_BUFFER=0x0080 ;
CONSTANT RAM XFDL_PKT LEN=OxXOOFF ; XFDL packet |ength
CONSTANT RAM PMON_SHADOWEOx0100 ; PMON Shadow Regi sters begin
CONSTANT RAM PMON_LCV_LO=0x0100 ; PMON LCV count LSB
CONSTANT RAM PMON_LCV_HI =0x0101 ; PMON LCV count MSB
CONSTANT RAM PMON_FERR LO=0x0102 ; PMON FERR count LSB
CONSTANT RAM PMON_FERR HI =0x0103 ; PMON FERR count NMSB
CONSTANT RAM PMON_EXZS LO=0x0104 ; PMON EXZS count LSB
CONSTANT RAM PMON_EXZS HI =0x0105 ; PMON EXZS count MSB
CONSTANT RAM PMON_PERR LO=0x0106 ; PMON PERR count LSB
CONSTANT RAM PMON_PERR HI =0x0107 ; PMON PERR count NMSB
CONSTANT RAM _PMON_CPERR_LO=0x0108 ; PMON CPERR count LSB
CONSTANT RAM_PMON_CPERR_HI =0x0109 ; PMON CPERR count MSB
CONSTANT RAM PMON_FEBE_LO=0x010A ; PMON FEBE count LSB
CONSTANT RAM PMON_FEBE HI =0x010B ; PMON FEBE count MSB
CONSTANT RAM PMON _DS2_FERR=0x010C ; PMON DS2 FERR count

CONSTANT RAM_RBOC=0x0121 ; RBOC recei ved BOC
CONSTANT RAM DS2_| D=0x0122 ; interrupting DS2
CONSTANT RAM LL | D=0x0123 ; line which has had | oopback

; activated or deactivated

chkkkkhkkhkhkhkhkhkhkhkk Kk
1

;* Bit Labels *

chkkk kA kA ko k ok kK
1

; PORTA

CONSTANT CSB1=3 ; DBMX CSB pin
CONSTANT CSB2=4 ; RAM CSB pin
CONSTANT LOCK=5 ; LOCK pin
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; PORTB
CONSTANT | NTB1=0 ; DBMX int pin
CONSTANT RLOL=2 ; RLOL pin
CONSTANT LED1=3 ; LED #1 bit
CONSTANT | NTB2=4 ; RAMint pin
CONSTANT LED2=5 ; LED #2 bit
CONSTANT LED3=6 ; LED #3 bit
CONSTANT LEDA=7 ; LED #4 bit
; PORTE
CONSTANT RDB=0 ; RDB pin
CONSTANT WRB=1 ; WRB pin
CONSTANT LOOP_T=2 ; LOOP_T pin
;. TI MER_FLAGS
CONSTANT ONE_SEC=0 ; one second flag

CONSTANT LL REQ TX TMR1=1 ; timer bit 1 for line |oopback
; request transm ssion
CONSTANT LL REQ TX TMR2=2 ; tinmer bit 2 for line | oopback

request transm ssion

; FLAGS
CONSTANT RFDL_ACTI VE=0 ; RFDL active bit
CONSTANT LL_ACTI VATE=1 ; line | oopback activate code
; received flag
CONSTANT LL_DEACTI VATE=2 ; line | oopback deactivate code

; received flag

; Master Interrupt Source #1
CONSTANT M S1 _RBOC=0 ; RBOC interrupt flag

CONSTANT M S1_RFDLI NT=2 ; RFDL interrupt flag
CONSTANT M S1_ DS3FRVMR=3 ; DS3FRMR interrupt flag
CONSTANT M S1 MX23=4 ; MX23 interrupt flag

CONSTANT M S1_XFDLI NT=5 ; XFDL interrupt flag

CONSTANT M S1_REG3=6 ; reg3 bit
CONSTANT M S1_REXR2=7 ; reg2 bit

; XFDL Interrupt Status
CONSTANT XFDL_UDR=0 ; XFDL underrun fl ag
CONSTANT XFDL_INT=1 ; XFDL new byte fl ag

; XFDL Configuration
CONSTANT XFDL_I NTE=3 ; XFDL interrupt enable
CONSTANT XFDL_EOM=4 ; XFDL end of nessage fl ag

; RFDL Interrupt Status
CONSTANT RFDL_INT=0 ; RFDL interrupt flag

; RFDL Status and RFDL_LCL_STATUS

CONSTANT RFDL_NVB0O=0 ; RFDL NVBO bit

CONSTANT RFDL_NVB1=1 ; RFDL NVB1l bit

CONSTANT RFDL_NVB2=2 ; RFDL NVB2 bit

CONSTANT RFDL_CRC=3 ; RFDL CRC bit

CONSTANT RFDL_EOVF4 ; RFDL end of nessage flag
CONSTANT RFDL_FLG=5 ; RFDL FLG bit
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CONSTANT RFDL_OVR=6 ; RFDL overrun flag
CONSTANT RFDL_FE=7 ; RFDL FI FO enpty flag
; RBOC Interrupt Status
CONSTANT RBOC | DLEI =7 ; RBOC idle interrupt flag
CONSTANT RBOC BOCI =6 ; RBOC valid BOC interrupt flag

; DS3 FRMR Interrupt Status

CONSTANT DS3FI S LGOSl =0
CONSTANT DS3FI S_Al SI =2
CONSTANT DS3FI S | DLI =3
CONSTANT DS3FI S_REDI =6
;. DS3 FRWR St at us
CONSTANT DS3FS_LOSV=0
CONSTANT DS3FS_Al Sv=2
CONSTANT DS3FS | DLV=3
CONSTANT DS3FS_REDV=6

; DS2 FRMR Interrupt Status

CONSTANT DS2FI S_Al Sl =2 ;
CONSTANT DS2Fl S_REDI =5 ;
; DS2 FRMR Status

CONSTANT DS2FS_Al Sv=2 ;
CONSTANT DS2FS_REDV=5 ;
; Master Loopback Configuration
CONSTANT M.C LLBE=1 ;

BRI O I R O

;* Mail box Codes *

ckkkkkkhkkhkkhkhkhkkhkhkhkkhkk Kk

mast er | oopback config Il

© Host->PIC

CONSTANT ~ RD_REG CMD=0x01
CONSTANT  WR_REG_CMD=0x02
CONSTANT ~ XFDL_START_CMD=0x03
CONSTANT ~ START_BOC _CMD=0x04
CONSTANT ~ STOP_BOC_CMD=0x05 ;
CONSTANT ~ LLA_REQ TX_CMD=0x06
CONSTANT  LLD_REQ TX_CMD=0x07
CONSTANT ~ LOOPT_HI GH_CMD=0x08
CONSTANT ~ LOOPT_LOW CMVD=0x09

© Pl G- >Host

CONSTANT | O_DONE=0x01 ;
CONSTANT ~ PMON_UPDATED=0x02 ;
CONSTANT ~ XFDL_DONE=0x03 :
CONSTANT  RFDL_NEW-0x04 :
CONSTANT ~ RBOC_NEW=0x05 :
CONSTANT ~ RBOC_| DLE=0x06 :
CONSTANT ~ DS3_Al S_A=0x07 :

DS3 FRVR LCS interrupt flag

DS3 FRVR Al S interrupt flag

DS3 FRVR I DLE interrupt flag

DS3 FRVR RED alarminterrupt flag
DS3 FRWR LGS fl ag

DS3 FRWR Al S fl ag

DS3 FRMVR | DLE fl ag

DS3 FRVR RED al arm fl ag

DS2 FRVMR AIS interrupt flag

DS2 FRVMR RED alarminterrupt flag
DS2 FRVR Al S fl ag

DS2 FRVR RED al arm fl ag

enabl e flag

; read D3MX regi ster command

; wite D3MX register conmand

; XFDL packet start comrand

; BOC start command
BOC stop conmand

; Il activate request tx command

; Il deactivate request tx
command

; set LOOP_T high command

; set LOOP_T | ow command

D3MX |/ O operation conpl ete
PMON shadow regi sters updat ed
finished transnitting FDL packet
new FDL packet received

new BOC recei ved on FEAC

FEAC has gone idle

DS3 Al S asserted
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CONSTANT DS3_Al S_C=0x08 ; DS3 AI'S cl eared
CONSTANT DS3_RED A=0x09 ; DS3 RED al arm asserted
CONSTANT DS3_RED C=0x0A ; DS3 RED al arm cl eared
CONSTANT DS3_I DL_A=0x0B ; DS3 idle asserted
CONSTANT DS3 |1 DL_C=0x0C ; DS3 idle cleared
CONSTANT DS2_Al S_A=0x0D ; DS2 AI'S asserted
CONSTANT DS2_Al S_C=0x0E ; DS2 AI'S cl eared
CONSTANT DS2_RED A=0x0F ; DS2 RED al arm asserted
CONSTANT DS2_RED _C=0x10 ; DS2 RED al arm cl eared
CONSTANT LL_ACTI VATED=0x13 ; |ine | oopback has been
; activated upon reception of
; a | oopback request
CONSTANT LL_DEACTI VATED=0x14 ; line | oopback has been
; deactivated upon reception of
; a | oopback request

B R R R R R R R R R R R R

1
- %
1

Bit Oriented Codes *

EEE R I R I R I R O

CONSTANT BOC_YELLOW-0x00 ; Yell ow al arm BCC

CONSTANT BOC LL_ACTI VATE=0x07 Iine | oopback activate BOC
CONSTANT BOC LL_DEACTI VATE=0x1C Iine | oopback deactivate BOC
CONSTANT BOC LL_DS1ALL=0x13 Il all DS1s BCC

CONSTANT BOC_LL_DS3=0x1B Il DS3 BCC
CONSTANT BOC | DLE=0x3F idle BOC
EIE E R SR I I I S O S
;* Other Constants *
ckkkkkkhkkhkkhkkhkkhkkhkhkhkhkhkhkkhk
CONSTANT ONE_SECOND=0x4C ; 1 second counter reload val ue

; for timer O
; 1SEC=50NS( OSC Peri od) *4( Di v/ 4)*256( Prescal er)*256(8bit cnt)*76
CONSTANT T2_PERI OD=0xB7 ; timer 2 period register reload val ue,

; 1/2 the tine taken to transnmit a

; FEAC 16 bit codeword 11 tines

; (to ensure code is transnitted

;10 tinmes, nust wait 11 periods)
CONSTANT MAX_XFDL_PKT_LEN=0x7D ; 1 nore than maxi mum | ength

; of an HDLC packet

EEE Rk S Sk S Sk S O O SRR I kR R O S A

-k

MACRO DEFI NI TI ONS *

R R R R R R R R R R R R R E R R R RS R RS EREEEEEEEREEREREEEREEEREEEREEEEREEEEEEEEEE RS

VR_RAM MACRO ADDRESS, VALUE

FUNCTION: Wite value to RAM
TAKES: ADDRESS, VALUE
RETURNS: not hi ng

ASSUMES: Page bit is set to 0
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MOVLW VAL UE ; nove value to data register

MOVWF DATA REG

MOVLW LOW ADDRESS ; nmove LSB of address to LSB of RAM address reg
MOWF ADDR_RAM LO
MOVLW H GH ADDRESS
MOV ADDR_RAM HI
CALL WRITE RAM ; wite to RAM

ENDM : END OF W\VR_ RAM  MACRO

; nove MSB of address to MSB of RAM address reg

VWR_RAM D MACRO ADDRESS

FUNCTI ON: Wite DATA REG to RAM
TAKES: ADDRESS

RETURNS:  not hi ng

ASSUMES: Page bit is set to O

MOVLW LOW ADDRESS ; nove LSB of address to LSB of RAM address reg
MOV ADDR_RAM LO

MOVLW HI GH ADDRESS ; nove MBB of address to MSB of RAM address reg
MOVWF ADDR_RAM HI

CALL WRITERAM ; wite to RAM

ENDM ; END OF WR_RAM D MACRO

VR _D3MX MACRO REGQ STER, VALUE

FUNCTION: Wite value to D3MX normal node register
TAKES: REG STER, VALUE

RETURNS: not hi ng

ASSUMES: Page bit is set to 0O

MOVLW VAL UE ; wite to D3MX register

MOV DATA REG ; copy data byte to DATA REG

MOVLW LOW REGQ STER ; copy register addr to LSB of D3MX addr reg
MOWWAF ADDR_D3MX_LO

CLRF ADDR D3MX_HI ; clear NMSB of D3MX address reg

CALL WRI TE_D3MX

ENDM ; END OF WR_D3MX MACRO

VWR D3MX_D  MACRO REG STER

FUNCTION: Wite DATA REG to D3MX nornal node register
TAKES: REG STER

RETURNS: not hi ng

ASSUMES: Page bit is set to O

MOVLW LOW REG STER
MOWF ADDR_D3MX_LO

CLRF ADDR_D3MX_HI : clear MSB of D3MX address reg
CALL WRI TE _D3MX
ENDM ; END OF WR_D3MX_D MACRO
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RD_RAM MACRO ADDRESS

FUNCTI ON: Read from RAM

TAKES: ADDRESS

RETURNS: value at RAM | ocation in both Wand DATA REG regi sters
ASSUMES: Page bit is set to 0

MOVLW LOW ADDRESS ;. read RAM

MOVWF ADDR RAM LO

MOVLW H GH ADDRESS

MOVWF ADDR RAM HI

CALL READ RAM

ENDM ; END OF RD_RAM MACRO

RD_D3MX MACRO REG STER

FUNCTI ON: Read from D3MX

TAKES: REG STER

RETURNS: value in D3MX register in both Wand DATA REG regi sters
ASSUMES: Page bit is set to O

MOVLW LOW REGQ STER ; read D3MX register

MOVWF ADDR_D3MX_LO

CLRF ADDR D3MX_HI ; clear NMSB of D3MX address reg
CALL READ_D3MX

ENDM ; END OF RD_D3MX MACRO

EE R R R I R I R I I R I R R R I R R O R

SOURCE *

EE R R R I R S R S R R I I R R R R R R R R R I R R R S R R I
EIE SRR I 2k S I I O O

* SET UP VECTORS *

EE R I O R

RESET vect or

ORG  0x0000
GOTo INT ; initialize on reset
i nterrupt vector
ORG 0x0004
GOTO | NTHDLR ; point to | NTHDLR

B R R R R R R R R E R RS

I NI TI ALI ZATI ON *

DR R S O R

INIT

CALL INNT_MCRO ; initialize mcrocontroller
CALL I N T_RAM ; initialize dual port RAM
CALL INIT_D3MX ; initialize D3MX
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CALL ENABLE_I NTS ;

GOTO MAI N_LOOP

chkkkkhkkhkkhkhkhk kKK
1

;* MAIN LOOP *

s hkkk kA Kk hk ko kkkk
1

enabl e interrupts
; enter nmain processing | oop

MAI N_LOOP
BTFSC TI MER_FLAGS, ONE_SEC ; poll 1 second tiner flag
CALL PMON ; update PMON shadow registers
; if flag is set
CLRWDT ; clear watchdog tiner

GOTO MAI N_LOOP

EE Rk kR Sk R IR Ik o b R R

;* INIT SUBROUTI NE FOR M CRO *

R R R I R O

NI T_M CRO
BANKO

; initialize ports
MOVLW 0x18
MOWAF PORTA

MOVLW 0x00
MOVWF PCRTB
CLRF PORTC
CLRF PORTD
MOVLW 0x07
MOWWF PORTE

;initialize user
CLRF DATA REG
CLRF ADDR D3MX_HI

switch to BANKO

make RAM and D3MX CSB pi ns inactive,
cl ear A8-Al0
all LEDs off

cl ear AO0- A7
cl ear DO- D7

make RDB and WRB i nacti ve,
LOOP_T hi gh

registers

CLRF ADDR_D3MX_LO

CLRF ADDR_RAM HI
CLRF ADDR RAM LO
CLRF TEMP_W

CLRF TEMP_STATUS
CLRF TEMP_PCLATH
CLRF  WORK

CLRF \WORK2

CLRF  WORK |

CLRF  WORK2_|

CLRF Tl MER_FLAGS
CLRF FLAGS

CLRF XFDL_PKT_LEN

CLRF XFDL_DATA_PTR
CLRF RFDL_DATA_PTR

CLRF RFDL_LCL_STATUS
CLRF LL_REQ LI NE_BOC
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MOVLW ONE_SECOND ; | oad 1s counter
MOWWF TI ME_COUNT

; configure ports

BANK1 ; switch to BANK1L

MOVLW 0x07 ; configure PORTA as digital

MOVWF  ADCON1

MOVLW 0x07 ; set OPTION and TMRO prescalar to 1:256
MOWAF OPTI ON_REG

MOVLW 0x20 ; configure LOCKIN as input

MOVWF TRI SA

MOVLW 0x13 ; configure INTBL1, |INTB2 and BUSY as inputs
MOVWWF TRI SB

MOVLW 0x00 ; configure address bus as out put

MOWAF TRI SC

MOVLW OxFF ; configure data bus as input

MOVWF TRI SD

MOVLW 0x00 ; configure RDB, WRB and LOOP_T as outputs
MOVWWF TRI SE

BANKO ; *NB* should switch back to this as default

everywhere in the code. As long as this
convention is maintained then it is not
neccesary to switch to BANKO at the

begi nni ng of macros and subrouti nes.

MOVLW Ox7B setup tinmer 2 - prescal er=1: 16,

MOVWF T2CON postscal er=1: 16, tinmer off

MOVF  PORTB, F ; read PORTB to initialize latch value for RBIF
RETURN ; END OF I NI T_M CRO SUBROUTI NE

CEE R R R I R I R R S S O
1

;* INI'T SUBROUTI NE FOR RAM *

CHE Rk R Sk R kS SRRk kb Sk b A R

I NI T_RAM
RD RAM MAI LI N ; read N mailbox to clear any interrupt
VR_RAM VER _ADDR, VER ; copy version # to RAM
VWR_RAM REV_ADDR, REV ; copy revision # to RAM
RETURN ; END OF I NI T_RAM SUBROUTI NE

CEE SRR I R R I I S R I O O
1

;* INI'T SUBROUTI NE FOR D3MX *

CEE R Ik R Sk I Ik kR R Ik kb A I

I NI T_D3MX
VR _D3MX MSTR_RESET, 0x01 ; software reset D3MX
VWR_D3MX MBTR_RESET, 0x00
VWR_D3MX MSTR_HDLC CONFI G 0x00 ; use internal HDLC controllers
WR_D3MX MSTR | F_CONFI G, 0x09 ; select clock edges
VR_D3MX MSTR_ALARM ENABLE, 0x8C ; propagates Al S to demnux
WR_D3MX TRAN_CONFI G 0x01 ; transmit CBIT parity
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WR_D3MX MX23_CONFI G, 0x02 ; mux GBIT parity

VWR_D3MX DS3_FRVMR _CONFI G 0x83 ; franme to CGBIT parity

WR_D3MX XFDL_CONFI G 0x03 ; enable XFDL bl ock with frame check
; sequence generation

WR_D3MX RFDL_I'S, 0x02 ; enable interrupt generation on
; reception of data

WR_D3MX RFDL_CONFI G, 0x01 ; enabl e RFDL bl ock

VWR_D3MX DS3_FRVR | E, 0x4D ; enable LOS, AlS, IDLE and RED al arm
; interrupts

VWR_D3MX RBOC_CONFI G, 0x05 ; enable RBOC interrupts when new BOC
; validated and upon transition to
; idle code

MOVLW DS2_FRMVR | E ; initialize DS2 FRVR | E regi ster

MOV ADDR _D3MX_LO ; enable AIS, reserved bit and

CLRF ADDR_D3MX_H ; RED alarminterrupts

MOVLW 0x24

MOWAF DATA_REG

MOVLW 0x07

MOWWAF WORK

INI T_DS2_LOOP

CALL WRI TE_D3MX

MOVLW 0x10

ADDWF ADDR_D3MX_LO, F

DECFSZ WORK, F

GOTO | NI T_DS2_LOOP

RETURN ; END OF | NI T_RAM SUBROUTI NE

B R R O I R O R O R
1

; * SUBROUTI NE FOR ENABLI NG | NTERRUPTS *

EEE R R R I R I R I R O R O R R S O
1

ENABLE_I| NTS

BANK1

CLRF PIE1 ; disable all peripheral ints

CLRF PIE2

BANKO

MOVLW OxF8 ; enable timer (TMRO), RAM (RBI)
; peripheral (PEIE) and D3MX (I NT) interrupts,
; and set G E

MOV | NTCON

RETURN ; END OF ENABLE_ | NTS SUBROUTI NE

R E R R R R R R R R R R EEEEEEEEEEEERE
1

;* READ SUBROUTI NE FOR D3MX *

EEE R R I I I R R O O
1

FUNCTI ON: Perforns read cycle with D3MX

TAKES: not hi ng

RETURNS: Data in D3MX register in DATA REG and W
ASSUMES:  not hi ng
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READ_D3MX

; setup address bus

MOVF  ADDR D3MX_LO, W ; transfer D3MX address to |atch

MOVWF PCORTC

BSF PORTA, O
BTFSS ADDR_D3MX_HI, O
BCF PORTA, O

; performread by toggling CSB1 and RDB
BCF PORTA, CSB1 ; activate CSB1

BCF PORTE, RDB ; activate RDB

MOVF PORTD, W ; latch data

MOV DATA _REG ; copy to DATA REG
BSF PORTE, RDB ; deactivate RDB

BSF PORTA, CSBl1 ; deactivate CSB1

RETURN ; END OF READ_D3MX SUBROUTI NE

CEE R R I R I R I S S O
1

; * READ SUBROUTI NE FOR RAM *

CHE Rk R Sk R kS SRRk kb Sk b A R
1

; FUNCTION: Perforns read cycle with RAM

;. TAKES: not hi ng

; RETURNS: Data in RAM Il ocation in DATA REG and W
; ASSUMES: not hi ng

READ_RAM
; setup address bus
MOVF ADDR RAM LO W ; transfer RAM address to latch
MOWAF PORTC
MOVLW OxF8
ANDWF PORTA, F ; clear A8-Al0
MOVF  ADDR RAM HI, W ; load Wwith A8-Al10
ANDLW 0x07 ; mask of f unused bits

| ORWF PORTA, F insert A8-Al10 into PORTA
; performread by toggling CSB2 and RDB

BCF PORTA, CSB2 ; activate CSB2

BCF PORTE, RDB ; activate RDB

MOVF PORTD, W ; latch data

MOV DATA _REG ; copy to DATA REG

BSF PORTE, RDB ; deactivate RDB

BSF PORTA, CSB2 ; deactivate CSB2

RETURN ;  END OF READ_RAM SUBROUTI NE

EEE R R S I R R I R R
1

;* VWRI TE SUBROUTI NE FOR D3MX *

EE Rk kR Sk R IR Ik o b R R
1

; FUNCTION: Perforns wite cycle with D3MX
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; TAKES: Data byte in DATA REG
; RETURNS: not hi ng
; ASSUMES:. not hi ng

WRI TE_

D3MX

; activate data bus as out put
BANK1

MOVLW 0x00

MOVWF TRI SD

BANKO ; select as default

; setup address bus

MOVF  ADDR D3MX LO, W ; transfer D3MX address to latch
MOWWF PORTC

BSF PORTA, O

BTFSS ADDR D3MX_HI, O

BCF PORTA, O

; setup data bus
MOVF  DATA REG W ; transfer DATA REG to | atch
MOVWF PORTD

; performwite by toggling CSB1L and WRB
BCF PORTA, CSBl1 ; activate CSB1

BCF PORTE, WRB ; activate WRB

BSF PORTE, WRB ; deactivate WRB

BSF PORTA, CSBl1 ; deactivate CSB1

; tristate data bus

BANK1

MOVLW Ox FF

MOWF TRI SD

BANKO ; select as default

RETURN ; END OF WRI TE_D3MX SUBROUTI NE

EEE R R I I I R R O O

;* WRI TE SUBROUTI NE FOR RAM *

CEE I Sk S I O O O

; FUNCTION: Perforns wite cycle with RAM
i TAKES: Data byte in DATA REG

; RETURNS: not hi ng

; ASSUMES: not hi ng

WRI TE_

RAM

; activate data bus as out put

BANK1

MOVLW 0x00

MOVWF TRI SD

BANKO ; select as default

; setup address bus

MOVF ADDR RAM LO W ; transfer RAM address to latch
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MOVWF PORTC
MOVLW OxF8
ANDWF PORTA, F ; clear A8-Al10
MOVF  ADDR_ RAM HI, W ; load Wwith A8-Al10
ANDLW 0x07 ;. mask of f unused bits
| ORWF PORTA, F ; insert A8-Al10 into PORTA

; setup data bus
MOVF DATA REG W, transfer DATA REG to |l atch
MOWWAF PORTD

; performwite by toggling CSB2 and WRB
BCF PORTA, CSB2 ; activate CSB2

BCF PORTE, WRB ; activate WRB

BSF PORTE, WRB ; deactivate WRB

BSF PORTA, CSB2 ; deactivate CSB2

; tristate data bus

BANK1

MOVLW Ox FF

MOWAF TRI SD

BANKO ; select as default

RETURN ; END OF WRI TE_RAM SUBROUTI NE

BRI S R S R I R R I I R R S R R R I O
1

; * PERFORMANCE MONI TORI NG SUBRCUTI NE *

CEE Rk R S Rk Ik S R R I o b ok R

; FUNCTI ON: Copi es performance nonitoring statistics from D3MX regi sters
; to RAM shadow regi sters
. TAKES: not hi ng
; RETURNS: not hi ng
; ASSUMES: not hi ng

PMON
BCF  TI MER FLAGS, ONE_SEC ; clear 1 second flag
| NTSOFF
VWR_D3MX PMON_UPDATE, 0x00 ; wite to D3MX to trigger
; update of PMON counters
| NTSON
; delay for 6us to allow for PMON update | atency
MOVLW 0A
MOWWF WWORK
PMON_DELAY
DECFSZ WORK, F

GOTO  PMON_DELAY

; copy DS3 PMON registers fromD3MX to RAM

| NTSOFF

RD_D3MX PMON_LCV_LO

WR_ RAMD  RAM PMON_LCV_LO
| NTSON
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| NTSOFF

RD_D3MX PMON_LCV_HI

VWR_RAM D RAM PMON_LCV_HI

| NTSON

| NTSOFF

RD D3MX PMON_FERR LO

VWR_RAM D RAM PMON FERR LO

I NTSON

| NTSOFF

RD_D3MX PMON_FERR _HI

MOVLW 0x03 ; mask out don't care bits

ANDWF DATA REG F

VWR_RAM D RAM PMON FERR HI

I NTSON

| NTSOFF

RD_D3MX PMON_EXZS LO

WR_RAM D RAM PMON EXZS LO

| NTSON

| NTSOFF

RD_D3MX PMON_EXZS HI

VWR_RAM D RAM PMON_EXZS Hi

| NTSON

| NTSOFF

RD_D3MX PMON_PERR LO

VWR_RAM D RAM PMON PERR LO

I NTSON

| NTSOFF

RD_D3MX PMON_PERR _HI

MOVLW Ox3F ; mask out don't care bits

ANDWF DATA REG F

VWR_RAM D RAM PMON PERR _HI

I NTSON

| NTSOFF

RD_D3MX PMON_CPERR LO

WR_RAM D RAM PMON CPERR LO

| NTSON

| NTSOFF

RD_D3MX PMON_CPERR_HI

MOVLW Ox3F ; mask out don't care bits

ANDWF DATA REG F

WR_RAM D RAM PMON CPERR HI

| NTSON

| NTSOFF

RD_D3MX PMON_FEBE _LO

VWR_RAM D RAM PMON_FEBE LO

| NTSON

| NTSOFF

RD_D3MX PMON_FEBE_HI

MOVLW Ox3F : mask out don't care bits

ANDWF DATA REG F

VWR_RAM D RAM PMON_FEBE Hi

| NTSON

; setup to loop through DS2 PMON registers
MOVLW LOW RAM_PMON_DS2_FERR
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MOV \WWORK
MOVLW LOW DS2_FRMVR_FERR
MOWAE \WORK2

; copy DS2 PMON registers fromD3MX to RAM

PMON_DS2_LOOP
| NTSOFF
MOVF  WORK, W
MOWE ADDR_RAM LO
MOVLW HI GH RAM_PMON_SHADOW
MOWF ADDR_RAM Hi
MOVF  WORK2, W
MOWAF ADDR_D3MX_LO
CLRF ADDR_D3MX_HI
CALL READ D3MX
CALL WRI TE_RAM
| NTSON
INCF WORK, F
INCF WORK2, F
| NTSOFF
MOVF  WORK, W
MOWF ADDR_RAM LO
MOVLW HI GH RAM_PMON_SHADOW
MOWE ADDR_RAM Hi
MOVF  WORK2, W
MOWAE ADDR_D3MX_LO
CLRF ADDR_D3MX_HI
CALL READ D3MX
CALL WRI TE_RAM
| NTSON
INCF WORK, F
INCF WORK2, F
| NTSOFF
MOVF  WORK, W
MOWE ADDR_RAM LO
MOVLW HI GH RAM_PMON_SHADOW
MOWE ADDR_RAM Hi
MOVF  WORK2, W
MOWAE ADDR_D3MX_LO
CLRF ADDR_D3MX_HI
CALL READ D3MX

MOVLW Ox1F ; mask out don't care bits

ANDWF DATA REG, F
CALL WRI TE_RAM
| NTSON

INCF WORK, F
MOVLW Ox0E

ADDWF WORK2, F
MOVE  WVORK, W

SE 0x21

GOTO PMON _DS2_LOCOP ; loop until
| NTSOFF

VR_RAM MAI LOUT, PMON_UPDATED

| NTSON

DS2 PMON regs copied

update to HOST
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RETURN ; END OF PMON SUBROUTI NE

BE R EE R EEEEEEEEEEREEEEREEEEEEREE RS
1

;* I NTERRUPT HANDLI NG ROUTI NE *

IR R I R I R R R R O
1

; FUNCTI ON: Determines source of interrupt and calls correspondi ng service
; routine. D3MX interrupts are continually processed until none
; are pendi ng.

;. TAKES: not hi ng

; RETURNS: not hi ng

; ASSUMES: Only branched to frominterrupt vector.

| NTHDLR
; save cont ext
MOWANF TEMP_W
SWAPF STATUS, W
BANKO ; switch to BANKO, necessary here because we
; could be in either bank currently
MOVWNF TEMP_STATUS
MOVF  PCLATH, W
MOWNF TEMP_PCLATH

DET_SOURCE
BTFSC | NTCON, | NTF ; check for D3MX interrupt
CALL D3MX_I NT
BTFSC | NTCON, RBIF ; check for RAMIi nterrupt
GOTO CALL_RAM I NT
BTFSS PORTB, | NTB2 ; check for missed RAMinterrupt
GOTO CALL_RAM I NT
BTFSC | NTCON, TOIF ; check for Timer O interrupt
CALL TI MERO_I NT
BTFSC PIR1, TWMR2IF ; check for Timer 2 interrupt

CALL TI MER2_I NT

D3MX_| NT_REPEAT
BTFSC PORTB, | NTB1 ; keep processing D3MX interrupts
GOTO CLEAN_UP ; while they are still pending
CALL D3MX_I NT
GOTO D3MX_| NT_REPEAT

CLEAN_UP
; restore context
MOVF  TEMP_PCLATH, W
MOWE PCLATH
SWAPF TEMP_STATUS, W
MOWE STATUS
SWAPF TEMP W F
SWAPF TEMP_W W
RETFI E ;' RETURN FROM | NTERRUPT

CALL_RAM | NT
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CALL RAM I NT

MOVF PORTB, F ; read PORTB to clear m smatch condition
BCF I NTCON, RBIF ; clear RBIF interrupt flag

GOTO CLEAN_UP

EE R I R I R I R R R I I R O R

;* RAM | NTERRUPT SERVI CE ROUTI NE *

EE IR R R I R R R S R O R O

; FUNCTI ON: Handl es dual port RAM nmil box interrupts. According to the
; command sent by the host the neccesary service routine is
; branched to from here.

;. TAKES: not hi ng

; RETURNS: not hi ng

; ASSUMES: Only called from | NTHDLR.

RAM | NT

RD RAM MAI LI N ; read IN mail box

SNE RD REG CMD ; check for read command

GOTO RD_REG

MOVF DATA REG W

SNE WR_REG CMVD ; check for wite comand

GOoro WR_REG

MOVF DATA REG W

SNE  XFDL_START_CMD ; check for FDL packet send comand

GOTO XFDL_START

MOVF DATA REG W

SNE  START_BOC CMD ; check for BOC transnit command

GOTO START_BCC

MOVF DATA REG W

SNE  STOP_BOC CMD ; check for BOC idle command

GOTO STOP_BCC

MOVF DATA REG W

SNE LLA REQ TX CMD ; check for transmit |ine | oopback activate
; request command

GOTO LL_REQ TX

MOVF DATA REG W

SNE LLD REQ TX CMD ; check for transmt |ine |oopback deactivate
; request comrand

GOTO LL_REQ TX

MOVF DATA REG W

SNE LOOPT_HI GH CVD ; check for disable loop tinmng conmand

GOTO LOOPT_HI CH

MOVF DATA REG W

SNE  LOOPT_LOW CMD ; check for enable |oop tinming comrand

GOTO LOOPT_LOW

RETURN ; RETURN FROM RAM_| NT SUBROUTI NE
RD_REG

RD_RAM RAM ARG 1 ; transfer LSB of address

MOVWF ADDR D3MX_LO

RD_RAM RAM ARG 2 ; transfer MSB of address

MOWF ADDR_D3MX_HI
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CALL READ_D3MX
VWR_RAM D RAM DATA RETURN
VWR_RAM MAI LOUT, 1O DONE ; signal end of 1/0 access
; by mailing the host
RETURN ; RETURN FROM RAM | NT SUBROUTI NE
WR_REG
RD RAM RAM ARG 1 ; transfer LSB of address
MOV  ADDR D3MX _LO
RD RAM RAM ARG 2 ; transfer MSB of address
MOVWAF  ADDR _D3MX_HI
RD RAM RAM ARG 3 ; transfer data byte
MOWIF  DATA REG
CALL VRl TE_D3MX
VWR_RAM MAI LOUT, | O DONE ; signal end of I/0O access
RETURN ; RETURN FROM RAM | NT SUBROUTI NE
XFDL_START
RD_RAM RAM XFDL_PKT_LEN ; read in packet |length

MOVLW MAX_XFDL_PKT_LEN

SUBWE DATA REG W
BTFSC STATUS, C
RETURN

CLRF XFDL_DATA PTR
MOVF DATA REG W
MOWE XFDL_PKT_LEN

; abort if length>max |ength

; RETURN FROM RAM_|I NT SUBROUTI NE
; clear XFDL buffer data pointer
; make | ocal

copy of packet |ength

; enabl e XFDL interrupts

RD_D3MX XFDL_CONFI G

BSF DATA REG XFDL_I NTE

WR_D3MX_D  XFDL_CONFI G

RETURN ; RETURN FROM RAM | NT SUBROUTI NE
START_BCC

RD_RAM RAM ARG 1 ; read BOC to transmt

WR D3MX_ D XBOC CODE ; copy to XBOC code register,

; initiating BOC transm ssion

RETURN ; RETURN FROM RAM_| NT SUBROUTI NE
STOP_BOC

VWR_D3MX XBOC_CODE, BOC_| DLE ; send idle code

RETURN ; RETURN FROM RAM | NT SUBROUTI NE
LL_REQ TX

MOVF DATA REG W

MOVWF VWORK_| ; store mail box comrand

RD RAM RAM ARG 1 ; read line to request a | oopback on

BTFSC STATUS, Z
GOTO LL_REQ DS3

66



P B A C PMC-Sierra, Inc.

REFERENCE DESIGN PM8313 D3MX
ISSUE 2 M13 Multiplexer
SNE  0x1D
GOTO LL_REQ DS1ALL
MOVLW 0x1D ; check that line is valid (1-28)

SUBW DATA REG W:
BTFSC STATUS, C
RETURN
BSF DATA REG 5 ;
MOVF DATA_REG W;
MOWE LL_REQ LI NE_BOC
GOTO LL_REQ TX_CONT

LL_REQ DS3
MOVLW BOC_LL_DS3
MOWF LL_REQ LI NE_BOC
GOTO LL_REQ TX_CONT

LL_REQ DS1ALL
MOVLW BOC_LL_DSI1ALL
MOWF LL_REQ LI NE_BOC

LL_REQ TX_CONT
MOVF  WORK |, W
SNE  LLA REQ TX_CMD
GOTO LLA REQ TX

MOVLW BOC_LL_DEACTI VATE

LL_REQ TX_CONT2
MOWF DATA REG
BCF
BCF
MOVLW T2_PERI OD
BANK1
MOWF PR2
BANKO
CLRF TMR2
WR D3MX_D  XBOC_CODE
BSF  T2CON, TMR2ON
BANK1
BSF
BANKO

PIE1, TMR2IE

RETURN
LLA REQ TX
MOVLW BOC_LL_ACTI VATE
GOTO LL_REQ TX_CONT2

LOOPT_H GH
BSF
RETURN

PORTE, LOOP_T

LOOPT_LOW
BCF
RETURN

PORTE, LOOP_T

return if not

RETURN FROM RAM_| NT SUBROUTI NE

conpose line I D BOC
and save it for

| ater

TI MER_FLAGS, LL_REQ TX_TMRL
TI MER_FLAGS, LL_REQ TX_TMR2

| oad t2 period

clear tiner 2
; start timer 2

; enable tinmer 2 ints

RETURN FROM RAM_ | NT SUBROUTI NE

RETURN FROM RAM_ | NT SUBROUTI NE

RETURN FROM RAM_I NT SUBROUTI NE

EEE Ik S S I R I O kS S O I O R o
1

;* TIMER O | NTERRUPT SERVI CE ROUTI NE *

B R R R R R R R R R R EEEE R R E R R R
1
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; FUNCTION: Handles Tinmer O interrupts. Decrenments 1s counter and updates
; RLOL and LOCK reflection in RAM Sets 1s flag, toggles LED 4,

; and rel oads counter when counter reaches zero.
. TAKES: not hi ng
; RETURNS: not hi ng
; ASSUMES: Only called from | NTHDLR

TI MERO_I NT
BCF I NTCON, TOIF ; clear timer O interrupt flag
DECFSZ TI ME_COUNT, F ; decrenment 1s timer counter

; and update RLOL and LOCK st atus
; and return if not O
GOTO COPY_PI NS

; reset 1s timer counter
MOVLW ONE_SECOND
MOVWF TI ME_COUNT

BSF TI MER_FLAGS, ONE_SEC ; set 1 second flag

MOVLW 0x80 ; toggle LED4

XORWF PORTB, F

RETURN ; RETURN FROM TI MER_I NT SUBROUTI NE
COPY_PI NS

CLRW ; reflect RLCL pin status in RAM

BTFSC PORTB, RLOL

MOVLW 0x01

MOWWF DATA REG

WR_RAM D RAM _RLCL

CLRW ; reflect LOCK pin status in RAM
BTFSC PORTA, LOCK

MOVLW 0x01

MOWWF DATA REG

VWR_RAM D RAM_LOCK

RETURN ; RETURN FROM TI MER_I NT SUBROUTI NE

BRI R S R R R R R R R R R O
1

;* TIMER 2 | NTERRUPT SERVI CE ROUTI NE *

CEE Rk R S Rk Ik S R R I o b ok R

; FUNCTI ON: Handles Tiner 2 interrupts.

; Qperates in the foll owi ng sequence:

; 1st time - sets tiner flag, returns

; 2nd time - changes BOC to |ine codeword BOC, returns
; 3rd tine - sets timer flag, returns

; 4th time - idles FEAC channel and returns

;. TAKES: not hi ng
; RETURNS: not hi ng
; ASSUMES: Only called from | NTHDLR.

TI MER2_| NT
BCF PIRL, TMR2IF ; clear tinmer 2 interrupt flag
BTFSC TI MER_FLAGS, LL_REQ TX TMR1
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GOTO T2_CONT

BSF  TI MER_FLAGS, LL_REQ TX TMRL

RETURN ; RETURN FROM TI MER2_I NT SUBROUTI NE
T2_CONT

BTFSC TI MER_FLAGS, LL_REQ TX TMR2

GOTO LL_REQ TX COVPLETE

MOVF LL_REQ LI NE BOC, W ; transmit line to | oopback BOC

MOWF DATA_REG

WR_D3MX_D  XBOC_CCDE

BCF  TI MER _FLAGS, LL_REQ TX TMRL

BSF  TIMER FLAGS, LL_REQ TX TMR2

RETURN ; RETURN FROM TI MER2_I NT SUBROUTI NE
LL_REQ TX COWPLETE

BCF T2CON, TMR2ON ; turn tinmer 2 off

BANK1

BCF Pl E1l, TMR2IE ; disable timer 2 interrupts

BANKO

MOVLW BOC | DLE ; idle the FEAC channel

MOWFE DATA_REG
WR D3MX_D  XBOC_CODE
RETURN : RETURN FROM TI MER2_| NT SUBROUTI NE

EIE R I R R R O I R I R I R I O

;* D3MX | NTERRUPT SERVI CE ROUTI NE *

EIE I R R S R O R I R R R O

; FUNCTI ON: Handl es D3MX interrupts. Reads Master Interrupt Source
; registers to determne interrupt source and branches to
; appropriate service routine.

;. TAKES: not hi ng

; RETURNS: not hing

; ASSUMES: Only called from | NTHDLR.

D3MX_| NT
BCF I NTCON, | NTF ; clear INTF interrupt flag

; determine interrupt source
RD_D3MX MSTR_I NT_SOURCE_1
BTFSC DATA_ REG M S1_RE®X
GOTO CHECK_RE®X2

BTFSC DATA_REG M S1_XFDLI NT
GOTO XFDL

BTFSC DATA REG, M S1_RFDLI NT
GOTO RFDL

BTFSC DATA_REG M S1_DS3FRMR
GOTO DS3_FRMR

BTFSC DATA_REG M S1_RBCC

GOTO RBOC

RETURN : RETURN FROM D3MX_| NT SUBROUTI NE
CHECK_REG2

RD_D3MX MSTR | NT_SOURCE_2
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ANDLW Ox7F ; mask out XFDLUDR, and then verify interrupt
BTFSC STATUS, Z ; return if no interrupt
RETURN ; RETURN FROM D3MX_|I NT SUBROUTI NE

; determine which DS2 interrupted (first one if multiple)
MOVWF WWORK_|
CLRF DATA_REG
I NCF  DATA _REG, F
CLRF WORK2_I
MOVLW 0x10
BCF  STATUS, C
SHI FT_LOOP
BTFSC WORK_I, O
GOTO END_SHI FT_LOOP
RRF  WORK |, F
I NCF DATA REG F
ADDWF WORK2_1, F
GOTO SHI FT_LOCOP
END_SHI FT_LOOP
VWR_RAM D RAMDS2 ID ; wite DS2 framer # to RAM

DS2_FRMR
MOVLW DS2_FRMR_STATUS
ADDWF WORK2 |, W
MOV ADDR_D3MX_LO
CLRF ADDR _D3MX_HI
CALL READ_D3MX
MOVWF VWORK_| ; save status in WORK
MOVLW DS2_FRMR | S
ADDWF WORK2 |, W
MOV ADDR_D3MX_LO
CALL READ_D3MX
BTFSC DATA REG, DS2FI S Al S
CALL DS2_AI'S
BTFSC DATA REG DS2FI S_REDI
CALL DS2_RED ALARM

RETURN 7 RETURN FROM D3MX_I NT SUBROUTI NE

DS2_Al'S
MOVLW DS2_Al S_A
BTFSS WORK |, DS2FS_Al SV
MOVLW DS2_Al S_C
GOTO DS2_FRMR_FI NI SH
DS2_RED ALARM
MOVLW DS2_RED_A
BTFSS WORK_|, DS2FS_REDV
MOVLW DS2_RED_C

DS2_FRVR_FI NI SH
MOVWAF DATA REG
VWR_RAM D MAI LOUT ; signal host

RETURN

70



N s
PMC-Sierra, Inc.
REFERENCE DESIGN r I‘AM era, e PM8313 D3MX

ISSUE 2 M13 Multiplexer
DS3_FRWMR

RD_D3MX DS3_FRVMR_STATUS

MOVWF VWORK | ; save franer status in WORK

RD_D3MX DS3_FRVR | S

BTFSC DATA REG DS3FI'S_LCSI
CALL DS3_LOS

BTFSC DATA REG DS3FI S_| DLI
CALL DS3_IDLE

BTFSC DATA REG DS3FI S Al S|
CALL DS3_Al'S

BTFSC DATA REG DS3FI S_REDI
CALL DS3_RED ALARM

RETURN ; RETURN FROM D3MX_I NT SUBROUTI NE

DS3_LCS

BTFSC WORK_|, DS3FS_LOsV
BSF PORTE, LOOP_T
RETURN

DS3_| DLE

DS3_Al

MOVLW DS3_| DL_A
BTFSS WORK |, DS3FS | DLV
MOVLW DS3_I DL_C

GOTO DS3_FRMR_FI NI SH

S

MOVLW DS3_Al S_A

BTFSS WORK_|, DS3FS_Al SV
MOVLW DS3_Al S _C

GOTO DS3_FRMR_FI NI SH

DS3_RED ALARM

MOVLW DS3_RED_A
BTFSS WORK_|, DS3FS_REDV
MOVLW DS3_RED_C

DS3_FRMVR_FI NI SH

XFDL

MOWNF DATA_REG
VWR_RAM D MAI LOUT ; signal host

RETURN

; check for underrun and verify interrupt

RD_D3MX XFDL_I S

BTFSC DATA_REG XFDL_UDR

GOTO XFDL_UNDERRUN ; deal with underrun

BTFSS DATA_REG, XFDL_I NT ; return if no interrupt
RETURN ; RETURN FROM D3MX_I NT SUBROUTI NE

; check for end of nessage

MOVF  XFDL_DATA PTR, W

XORWE XFDL_PKT _LEN, W

BTFSC STATUS, Z

GOTO XFDL_END MsSG ; finish message

; copy next data byte to XFDL transnmit data reg
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MOVLW LOW RAM XFDL_BUFFER ; cal cul ate RAM address of next byte
ADDWF XFDL_DATA PTR, W ; NOTE that it is assuned that buffer
MOVWF ADDR_RAM LO ; Will not span 2 val ues of ADDR_RAM Hi
MOVLW H GH RAM_XFDL_BUFFER ; ie. no carry inplenented

MOWF ADDR_RAM Hi
CALL READ_RAM
WR D3MX_D ~ XFDL_DATA
INCF XFDL_DATA PTR F

RETURN ; RETURN FROM D3MX_| NT SUBROUTI NE

XFDL_UNDERRUN
; clear underrun flag
BCF DATA REG XFDL_UDR
WR DBMX D XFDL_IS

RETURN ; RETURN FROM D3MX_| NT SUBROUTI NE
XFDL_END_MSG

RD_D3MX XFDL_CONFI G

BSF DATA REG XFDL_ECOM ; set EOM bit

BCF  DATA REG, XFDL_I NTE ; disable XFDL interrupts

WR D3MX_ D  XFDL_CONFI G

VWR_RAM MAI LOUT, XFDL_DONE ; signal XFDL done to host

RETURN ; RETURN FROM D3MX_|I NT SUBROUTI NE
RFDL

RD_D3MX RFDL_DATA ; get data byte

MOVWF VORK_|

RD_D3MX RFDL_STATUS

MOVWF WORK2_|

BTFSC WORK2 |, RFDL_OVR ; check for overrun

GOTO RFDL_OVERRUN

BTFSS WORK2 |, RFDL_FLG ; have we been receiving flags?

GOTO FLG O
FLG 1

BTFSC FLAGS, RFDL_ACTI VE ; was link active?

GOTO NEW BYTE ; if yes then get new byte

BSF FLAGS, RFDL_ACTI VE ; if no then mark active

CLRF RFDL_DATA PTR ; zero data pointer

CLRF RFDL_LCL_STATUS ; clear local link status flags

RETURN ; RETURN FROM D3MX_| NT SUBROUTI NE
FLG O

BTFSS FLAGS, RFDL_ACTI VE ; was link active?

RETURN ; RETURN FROM D3MX_| NT SUBROUTI NE

BCF FLAGS, RFDL_ACTI VE ; this nmust be an abort, so clear

; link active flag
RETURN ; RETURN FROM D3MX_I| NT SUBROUTI NE

72



N s
PMC-Sierra, Inc.
REFERENCE DESIGN r I‘AM era, e PM8313 D3MX

ISSUE 2 M13 Multiplexer
NEW BYTE

MOVF WVWORK |, W ; setup to copy new data byte

MOV DATA REG ; to RFDL receive data buffer

MOVLW LOW RAM RFDL_BUFFER ; cal cul ate RAM address of next byte

ADDW RFDL_DATA PTR, W ; NOTE that it is assuned that buffer

MOVWF ADDR_RAM LO ; Will not span 2 val ues of ADDR RAM HI

MOVLW H GH RAM RFDL_BUFFER ; ie. no carry inplenented

MOWE ADDR_RAM HI
CALL WRI TE_RAM

I NCF RFDL_DATA PTR, F ; increnent data pointer

BTFSC WORK2 |, RFDL_EOM ; check if this is the |ast byte

GOTO RFDL_END M5G ; if it is then wap up

BTFSS WORK2 |, RFDL_FE ; is there another byte waiting?

GOTO RFDL ; if yes then fetch it

RETURN ; RETURN FROM D3MX_I NT SUBROUTI NE

RFDL_END_MSG

; copy CRC and NVB bits to local link status
BTFSC WORK2_|, RFDL_CRC

BSF  RFDL_LCL_STATUS, RFDL_CRC

BTFSC WORK2_|, RFDL_NVB2

BSF  RFDL_LCL_STATUS, RFDL_NVB2

BTFSC WORK2_|, RFDL_NVB1

BSF  RFDL_LCL_STATUS, RFDL_NVB1

BTFSC WORK2_|, RFDL_NVBO

BSF  RFDL_LCL_STATUS, RFDL_NVBO

; copy local link status to RAM receive buffer
MOVF  RFDL_LCL_STATUS, W

MOWAF DATA REG

VWR_RAM D RAM RFDL_STATUS

; copy packet length to RAM receive buffer
MOVF RFDL_DATA PTR, W
MOVWF DATA REG

WR RAM D  RAM RFDL_PKT_LEN

CLRF RFDL_DATA PTR ; zero data pointer

CLRF RFDL_LCL_STATUS ; clear local link status flags

MOVF DATA REG W ; check if packet length >= 3

SUBLW 0x02 ; return if not

BTFSC STATUS, C

RETURN ; RETURN FROM D3MX_I| NT SUBROUTI NE

VWR_RAM MAI LOUT, RFDL_NEW ; signal new packet reception to host

RETURN ; RETURN FROM D3MX_| NT SUBROUTI NE
RFDL_ OVERRUN
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BSF RFDL_LCL_STATUS, RFDL_OVR ; set overrun flag in
; local link status byte
RETURN ; RETURN FROM D3MX_|I NT SUBROUTI NE
RBCC
RD_D3MX RBCC | S
BTFSC DATA REG, RBOC | DLEI ; test for idle BOC interrupt
GOroO | DLE_BCC
BTFSS DATA REG, RBOC_BCCI ; test for new boc interrupt
; return if neither
RETURN ; RETURN FROM D3MX_| NT SUBROUTI NE
NEW BCC
ANDLW 0x3F ; mask out 6 bit BOC
MOV DATA REG
MOV VORK| ; and save it to VWORK |
BTFSC FLAGS, LL_ACTI VATE ; check for previous Il activate code
GOTO LL_LI NE_CODE
BTFSC FLAGS, LL_DEACTI VATE ; check for previous Il deactivate code

GOTO LL_LI NE_CODE
MOVF  WORK |, W

SNE  BOC LL_ACTI VATE
GOTO SET_LLA

MOVF  WORK |, W

SNE  BOC_LL_DEACTI VATE
GOTO SET_LLD

VWR_RAM D RAM_RBCOC ; copy new BOC to RAM

VR_RAM MAI LOUT, RBOC_NEW; indicate new BOC to host

RETURN ; RETURN FROM D3MX_| NT SUBROUTI NE
SET_LLA

BSF FLAGS, LL_ACTI VATE ; set Il activate flag

RETURN ; RETURN FROM D3MX_|I NT SUBROUTI NE
SET_LLD

BSF FLAGS, LL_DEACTI VATE ; set Il deactivate flag

RETURN ; RETURN FROM D3MX_I| NT SUBROUTI NE
LL_LI NE_CODE

BTFSS WORK_ |, 5
GOTO DS3_OR _DS1ALL

MOVLW Ox1F ; check to see bits 0-4 of BOC are
ANDWF WORK |, F ; in the range 1-28 ot herw se abort
MOVF WVWORK |, W ; this line | oopback request

BTFSC STATUS, Z

GOTO LL_ABORT

SUBLW 0x1D

BTFSC STATUS, Z

GOTO LL_ABORT

; calculate MX12 register to access
MOVF WORK |, W

MOWWF DATA REG ; indicate which DS1 to host
WR_RAM D RAM LL_I D

DECF WORK I, F ; subtract 1

MOVLW 0x03
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ANDWF VORK_ I, W

MOWAF WORK2_|

MOVLW 0x1C ; (x nmod 4) * 4
ANDWF WORK_ |, F

BCF  STATUS, C

RLF  WORK I, F ; multiply by 4
RLF  WORK I, F

MOVLW MX12_LB_ACT

ADDWF WORK_ |, W

MOVWWF ADDR_D3MX_LO

CLRF ADDR D3MX_HI

CALL READ D3MX

BTFSC FLAGS, LL_ACTI VATE
GOTO DS1_LLA

MOVF  WORK2_ 1, W

BTFSC STATUS, Z

BCF DATA REG O

MOVF  WORK2_|, W

SNE  0x01

BCF DATA REG 1

MOVF  WORK2_ 1, W

SNE  0x02

BCF DATA REG 2

MOVF  WORK2_|, W

SNE  0x03

BCF DATA REG 3

CALL WRI TE_D3MX

VR_RAM MAI LOUT, LL_DEACTI VATED ; signal host
BCF FLAGS, LL_DEACTI VATE
RETURN ; RETURN FROM D3MX_I NT SUBROUTI NE

DS1_LLA
MOVF  WORK2_ |, W
BTFSC STATUS, Z
BSF DATA REG, 0
MOVF  WORK2 |, W
SNE  0x01
BSF  DATA REG 1
MOVF  WORK2 |, W
SNE  0x02
BSF  DATA REG 2
MOVF  WORK2 |, W
SNE  0x03
BSF  DATA REG 3
CALL WRI TE_D3MX

VR_RAM MAI LOUT, LL_ACTIVATED ; signal host
BCF  FLAGS, LL_ACTI VATE
RETURN ; RETURN FROM D3MX_I NT SUBROUTI NE

DS3_OR DS1ALL
MOVF WORK |, W
SNE  BOC_LL_DS3
GOTO DS3_LINE
MOVF  WORK |, W
SNE  BOC LL_DSIALL
GOTO DS1ALL
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LL_ABORT

BCF FLAGS, LL_ACTI VATE ; BOC is not one of the ones expected

BCF FLAGS, LL_DEACTI VATE ; abort | oopback request

RETURN ; RETURN FROM D3MX_| NT SUBROUTI NE
DS3_LI NE

VR _RAM RAM LL I D, 0x00 ; indicate DS3 | oopback

; activatel/deactivate to host

RD_D3MX MSTR_LB_CONFI G

BTFSC FLAGS, LL_ACTI VATE ; Il activate ?

GOTO DS3_LLA

BCF DATA REG M.C LLBE ; no then Il deactivate

BCF  FLAGS, LL_DEACTI VATE
WR D3MX_D  MSTR LB_CONFI G

VR_RAM MAI LOUT, LL_DEACTI VATED ; signal host

RETURN ; RETURN FROM D3MX_I NT SUBROUTI NE
DS3_LLA

BSF DATA REG M.C LLBE ; set LLBE in master LB config

BCF FLAGS, LL_ACTI VATE ; clear Il activate flag

WR D3MX_D MSTR_LB _CONFI G

VR_RAM MAI LOUT, LL_ACTIVATED ; signal host

RETURN ; RETURN FROM D3MX_I NT SUBROUTI NE
DS1ALL

VR _RAM RAM LL I D, 0x1D ; indicate that all DS1 | oopbacks

; are being activated/deactivated
MOVLW 0x07
MOV VORK_|

MOVLW MX12_LB_ACT
MOWAF ADDR_D3MX_LO

CLRF ADDR_D3MX_HI

BTFSC FLAGS, LL_ACTI VATE . 11 activate ?
GOTO DS1ALL_LLA LOOP

DSIALL_LLD LOOP
CALL  READ D3MX
MOVLW OxFO
ANDWE DATA REG, F
CALL WRI TE_D3MX

MOVLW 0x10

ADDW ADDR D3MX LO, F

DECFSZ WORK |, F

GOTO DSI1ALL_LLD LOCOP

BCF FLAGS, LL_DEACTI VATE ; clear Il deactivate bit

VWR_RAM MAI LOUT, LL_DEACTI VATED ; signal host

RETURN ;  RETURN FROM D3MX_| NT SUBROUTI NE

DSIALL_LLA LOOP
CALL READ D3MX
MOVLW OxOF
| ORWF DATA REG F
CALL WRI TE_D3MX
MOVLW 0x 10
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ADDWE ADDR D3MX_LO, F
DECFSZ WORK |, F
GOTO DS1ALL_LLA LOOP

BCF FLAGS, LL_ACTI VATE ; clear Il activate bit

V\R_RAM MAI LOUT, LL_ACTIVATED ; signal host

RETURN ; RETURN FROM D3MX_I NT SUBROUTI NE
| DLE_BCC

VR _RAM MAI LOUT, RBOC | DLE ; indicate idle BOC to host

RETURN ; RETURN FROM D3MX_I| NT SUBROUTI NE

END ; *** END OF FILE ***
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CONTACTING PMC-SIERRA

PMC-Sierra, Inc.

105 - 8555 Baxter Place
Burnaby, B.C.

Canada V5A 4V7

Telephone: 604-415-6000
Facsimile: 604-415-6200

Product Information: info@pmc-sierra.bc.ca
Applications information:  apps@pmc-sierra.bc.ca

World Wide Web Site: http://www.pmc-sierra.com

78






SN s
PMC-Sierra, Inc.
REFERENCE DESIGN r BAM era, e PM8313 D3MX

ISSUE 2 M13 Multiplexer

NOTES

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, fithess 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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