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INTRODUCTION

PURPOSE

This service manual describes maintenance of the System 85 switch and switch related components.
It is intended for use primarily by personnel trained in the maintenance of digital switching
equipment. It may be used by others having a working knowledge of digital switching equipment
while under the control and direction of a remote maintenance facility such as Remote Maintenance,
Administration, and Traffic System (RMATS II).

The service manual is intended for use by maintenance personnel using the Maintenance and
Administration Panel (MAAP). The manual as well as the switch maintenance process is keyed to
the use of the MAAP connected to the switch.

Both R2V1 and R2V2 versions of the Release 2 switch are covered in this service manual.
This issue replaces all previous issués of this document. Reasons for reissue include addition of:
o Information on recovery of the switch.
o PROC 613 - Duplicate Processor Control and Test for R2V2.
« PROC 625 - Synchronization Reference Monitor for R2V1 and R2V2.
o PROC 647 - Automatic Transmission Measurement System (ATMS) Tests.
o Information on the RMI cabinet, DS-1/MFAT carrier, and the RMI carrier.
o Replacement information on the High Capacity Mini-Recorder (HCMR).
« Replacement information on the DC fan and fan assembly.

« Replacement information on the alarm panel and the AEH4 alarm board.

HOW TO USE THIS MANUAL

It is recommended that you become familiar with the contents and organization of this manual.
Read the sections entitled SWITCH MAINTENANCE OVERVIEW and HUMAN INTERFACES to
become familiar with the maintenance processes, aids, and types of troubles you may encounter.

Read the section entitled TROUBLE CLEARING to become familiar with the trouble locating
process and the methods for isolating a failure.

The detailed information on the maintenance procedure (PROC) {lip charts is arranged in numerical
sequence with the procedure identified at the top of the page.

Observe the switch alarm panel to identify the lighted indicator. Some indicators on the alarm
panel are marked to associate the fault indicator with a particular PROC. Always start with
PROC 600 (alarm causes/error log) to determine the maintenance procedure used to isolate that
failure, then go to the referenced procedure for detailed information.

The failure identification and clearing process is progressive. Unless you are certain of the failure
cause, always start with Test 1 (when applicable) and progress through all tests of the referenced
procedure given for that failure.

If you are providing on site support for a remote maintenance facility, use the Index to locate the
instruction for performing the action or replacing the component identified by the remote facility.
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ORGANIZATION

This service manual is divided into the following sections:

1.

Comm

Switch Maintenance Overview - provides an overview of the error logging software and
stored maintenance programs. Faults, errors, and failures are defined in their relationship to
the maintenance process.

Human Interfaces - describes the functions of the switch alarm panel and the MAAP. Use
of switch microdiagnostic testing capabilities, LEDs on circuit packs, tools and test
equipment, and preventive maintenance are also covered. )

Trouble Clearing - describes the recommended method of handling alarm, user reported,
and no response from the switch trouble conditions.

Maintenance Procedures - contains the detailed instructions for using the maintenance
procedures for failure analysis and trouble clearing.

Switch Component Replacement - provides description of the switch cabinets and
carriers and contains instructions for checking option settings and replacing circuit packs and
components. :

SMDR Component Replacement - provides instructions for replacing circuit packs and
components. Adjustments required as a result of circuit pack replacement are also provided.

Auxiliary Cabinet Component Replacement - provides a description of the auxiliary
cabinet and contains instructions on replacing auxiliary cabinet components.

Maintenance and Administration Panel (MAAP) - provides a description of the MAAP
and how to use it.

on procedures (opening cabinet doors, removing rear covers, etc.) are assumed and not

illustrated or covered in the component replacement procedures.

This i
844179
in this

ssue of the maintenance service manual is compatible with MAAP flip charts comcode
267, Issue 9 (for R2V1) and comcode 844176776, Issue 2 (for R2V2). The flip chart illustrations
manual are not drawn to scale and should not be reproduced for use as replacements on your

MAAP.

4
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SWITCH MAINTENANCE OVERVIEW

GENERAL

Switch maintenance uses built-in maintenance capabilities, error logging software programs, and
stored diagnostic maintenance procedures.

The self-diagnostic ability and the various fault handling capabilities programmed into switch
software are used as the basis for the analysis and trouble clearing processes presented.

Maintenance ohjectives are the fault detection, isolation, and repair of defective equipment.

Major alarms are faults affecting more than (or equal to) 64 time slots and minor alarms are faults
affecting less than 64 time slots. )

Faults, errors, and failures are detected and identified when they occur.

a. A fault is a physical defect of the switch hardware that causes improper circuit operation.
Some faults are intermittent because they have no predictable or regular frequency of
occurrence. Others are considered solid. Possible causes of intermittent faults are noise,
deterioration, and eritical timing.

b. An error is a single occurrence of an incorrect event or response and can be either hardware
or software in nature. An error is the result of a fault, noise, a software bug, or an
irregularity.

c. A failure is when the number of detected errors exceeds a predetermined threshold. The
signal that this threshold is exceeded is an alarm(s). The level of alarm shows the effect of
the failure on the quality of service.

Tests are used for both detection and diagnosis. A test is a sequence of stimuli applied to a circuit,
a group of circuits, or a software function, with the expected output or results.

A detection test determines the existence of a fault or an abnormal software condition; 1e., it
indicates whether or not the circuit(s) or function(s) appears to operate correctly.

A diagnostic test analyzes the nature of detected errors and isolates the source of each. There are
two subsets of diagnostic tests: identification and analytical.

a. Identification tests provide information for the error log when an error is detected: e.g.,
circuit identity and error code.

b. Analytical tests perform higher level analysis of recorded errors: e.g., patterning, manually
initiated testing, and repair analysis.

ERROR DETECTION

Error detection routines determine whether or not specific circuits or system functions are operating
correctly. Detection of errors can occur during an integrity check, an operational check and/or a
demand test.

a. Integrity Check: A test which is scheduled to be executed on either a periodic or time-
available basis in order to verify the integrity of the system.

b. Operational Check: A check which is performed when the switch carries out one of its
assigned operations. The check can be done by hardware (e.g., a parity check) or by software
(e.g., verification of data consistency by the call processing routines). ) i

Page 3



c. Demniand Test: A test which is executed upon demand via a maintenance procedure. Demand
tests include the set of tests that are used for integrity checks.

Once an error is detected, a diagnostic routine may be used to analyze the nature of the error and to
determine its source. The error is then recorded in the error log, and if necessary appropriate
recovery action is initiated.

Detection tests check the integrity of the switch’s hardware components and some of the software
functions on an on-going hasis. These tests are scheduled either as periodic or time-available tasks
and are designed to detect both hardware and software errors.

The integrity of selected portions of the switeh can be verified by running corresponding demand
tests. Integrity checks, as well as operation checks, record errors in the Periodic Maintenance
Information Data Structure (PMIDS) while demand tests record errors in the Demand Maintenance
Information Data Structure (DMIDS).

Operational checks are made to detect abnormal conditions and/or correct results that might arise
during switch operation. Detection of these errors is provided by special hardware and software.

a. For hardware detectable errors, circuitry on the circuit packs is used to find faults such as
parity or data errors. Most of the errors cause a bit to be set in a special error register that
is polled every second by the network (TMS and/or module) processor.

b. A 1-second periodic task in the common eontrol processor requests the error information from
the network (TMS and/or module) processor and takes appropriate action. Other faults cause
an interrupt to be sent to the module processor for immediate processing.

ERROR LOGGING

Overview

To allow for automatic detection of defective circuits, and to provide information that might be
required in the analysis and repair of switch problems, especially intermittent ones, each occurrence
of a detected circuit malfunction is recorded in the switch error log. This error log is maintained in
a pordion of the common control memory called PMIDS.

When a periodic test detects an error in the operation of a circuit or functional area, an entry
describing the presence and nature of the detected malfunction is made in PMIDS to record that
fact. Data stored in PMIDS is used by the alarm thresholding algorithms to flag switch failures.

Periodic Maintenance Information Ddta Structure (PMIDS)

PMIDS is composed of a set of eight tables, containing a particular type of information about an
error entry. The eight tables collectively characterize the malfunction of a particular cireuit or
function. The eight tables for each function or circuit type are:

Circuit identification.

a.
b. Error rate and duration.

c. Time count.
d. Fault signature and alarm information.
e. Beginning time stamp.

f. Alarm time stamp.
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¢g. Ending/resolved time stamp.
h. Error count.
Entries in PMIDS are categorized as new, active, inactive, alarmed, or resolved.
a. New entries are those where no entry for the circuit exists in PMIDS.
b. Active entries are those where errors are recently detected.
c. Inactive entries are those where the time since the most recent error exceeds 20 minutes.
d. Alarmed entries are those where a circuit failure is detected and an alarm sent.

e. Resolved entries are those that represent circuits that were alarmed but are repaired or the
alarm manually turned off.

In a system with duplicated processors, there are two distinct PMIDS. This allows detection and
identification of processor dependent problems. Most periodic tasks which update PMIDS do not run
on the off-line processor. However, the addition of time stamps to PMIDS permanently establishes
the time of errors, even in the off-line processor.

A facility is provided to allow the manual clearing of entries from the error log. It is possible to
selectively clear the entire PMIDS, all entries for a particular circuit type, or an entry for a specific
circuit. This capability is provided through two maintenance procedures.

PROC 600 (alarm causes/error log) allows individual entries or all entries for a particular unit
type to be cleared (zeroed), and PROC 612 (initialization causes) allows the clearing (zeroing) of all
failure history (entries) in PMIDS.

The ability to manually clear (zero) entries in PMIDS is provided as a maintenance aid.

a. This aid is not intended to be used in the normal course of performing switch maintenance as
it destroys all failure history for the entries which are cleared (zeroed).

b. The capability is provided when it is desirable to start with a clean failure history after
correcting major problems that caused many alarms and at other times (i.e., installation).

The preferred method for clearing alarms is to resolve them using the appropriate maintenance
procedure and its associated verification test after performing any neccessary repairs.

Manual capabilities for clearing (zeroing) PMIDS entries are not provided in any of the other
maintenance procedures.

Resolving of alarms can he accomplished in two ways.

a. The preferred and normal method for clearing alarm causes is to resolve them by using the
appropriate maintenance procedure, performing isolation of failures, making necessary
repairs, and performing the associated verification test to ensure that the failure is corrected.

b. A manuoal capability of turning off alarms and resolving the alarm causes is available by
using the CLEAR DATA; EXECUTE sequerce in most maintenance procedures.

Both of the above methods have the same result, they turn off the alarm indicator and update the
alarmed entry in PMIDS as resolved. As can be determined by analyzing the above two methods,
the alarm s resolved as far as the error log is concerned, but the cause of the alarm has not been
determined nor repaired using the manual capability (i.e, CLEAR DATA; EXECUTE sequence).
In addition, the alarm returns in a matter of minutes unless the cause of the alarm is eliminated.
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Demand Maintenance Information Data Structure (DMIDS)

DMIDS is used when demand tests are active. DMIDS records detailed information (in a temporary
buffer) concerning the nature of errors when associated maintenance procedures are performed.

Demand tests do not update or in any way alter the contents of PMIDS except for resolving alarmed
entries for circuits that pass the demand test.

The information recorded by DMIDS for failing circuits may consist of a unit type, circuit
identification, and specific fault code.

The specific fault code contains information that uniquely identifies the point in the decision
algorithm at which the diagnosis was completed (diagnosis stopped because of a failure).

ALARM PLAN

The alarm plan is the strategy for notifying the user that a circuit or functional block of the switch
is malfunctioning. When the information in PMIDS indicates that a malfunction occurred, this is
considered a failure and an alarm is raised to serve notice of this condition.

An alarm may be indicated in several ways. It may be a lighted alarm or fault indicator on the
alarm panel, a lighted alarm indicator on the attendant console, an immediate automatic call to a
remote maintenance facility (if applicable), an affirmative response to a maintenance poll from the
user or a remote maintenance facility, or any combination of these.

Alarms are generated for failures detected by operational error processing, periodic tests, time
available tests, and/or call processing. Failures detected during maintenance procedure diagnostic
testing are not alarmed. :

There are two alarm thresholds which may be exceeded. The first, which is intended to flag hard
failures, is one error detected in each of 3 consecutive minutes. The second, which is aimed at
detecting intermittent failures, is achieved when the error rate (peg count) exceeds a set number
(typically five errors in 2 hours).

The threshold value is defined in a table by the switch software for each circuit type or functional
area. These values may be altered by issuing a patch to the switch tape. There is no translation or
maintenance procedure which allows modification of the threshold table. The ability to modify this
table of threshold values allows flexibility to vary the sensitivity of certain types of circuits as
experience warrants.

In those situations where duplicated circuitry exists, a malfunctioning circuit may need to be
alarmed (for a switch of equipment) much more quickly than the normal thresholding algorithms
allow. In such cases the normal alarming mechanism may be bypassed and an immediate failure
declared.

The routing of alarm indicators is a function of the alarm level. The routing for each alarm level is:

a. Major or minor alarm - Turns on indicator lights at the attendant’s console and the alarm
panel, and automatically makes a call to a remote maintenance facility (if applicable) to
report the failure.

b. Warning alarm - Turns on an indicator light on the alarm panel only and waits for the user
or a remote maintenance facility (if applicable) to poll the switch before reporting the failure.
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HUMAN INTERFACES

PRECAUTIONS

When performing maintenance or translation procedures on System 85 switch equipment, certain
precautions must be observed by user personnel.

Cautions, warnings, and danger statements contained within the service manual must be observed
to prevent loss of service, possible equipment damage, and possibility of personnel injury.

In addition, the following precautions regarding electromagnetic interference and static electricity
must be observed. ¢

a. Electromagnetic Interference: This equipment generates, uses, and can radiate radio
frequency energy. Electromagnetic fields radiating from the switch may cause noise to be
introduced into the customer’s equipment. If the equipment is not installed and used in
accordance with the instruction manual, interference to radio communications may be caused.

WARNING: To maintain the Electromagnetic Interference (EMI) integrity of
the System 85 switch, maintenance personnel (after performing any translation
or maintenance activities) must ensure that all cabinet panels, covers, etc. are
firmly secured in place prior to leaving the customer’s premises.

b. Static Electricity: To prevent or reduce electrostatic discharge, maintenance personnel
must always attach wrist grounding straps before working on switch components or handling
"eircuit packs.

Caution: Electrostatic discharge can damage or destroy circuit packs
containing integrated circuits (ICs).

The electromagnetic compatibility (EMC) wrist strap and cable assembly (cc900698226) is placed in
the bottom of the module control cabinet in a poly bag (cc900492372) next to the AC distribution
unit. .

Note: This wrist strap is to be used whenever troubleshooting or performing maintenance or
handling any circuit packs associated with the System 85 switch.
The EMC wrist strap assembly is used in the following manner:
a. Attach the wrist strap to either wrist.
b. Connect the alligator clip to the cabinet frame.
A good ground connection for the alligator clip is: . N

a. In equipment coded cabinets which have removable sides, attach the alligator clip to any
convenient screw head that fasten the hinges to the cabinet or to the screws that fasten the
door latch to the frame.

h. In equipment coded cabinets which have intergrated sides, the front and rear cabinet formed
faces (front door area or back area when viewed in an open position) which are coated with a
conductive paint; the alligator clip may be attached to any of these surfaces.

¢. In either case an area close to the vertical center of the cabinet should be selected for the
alligator clip allowing a more central position from which to operate.
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MAINTENANCE AND ADMINISTRATION PANEL (MAAP)

The MAAP, (Figure 1), is the primary interface used by maintenance personnel at the custorer’s
premises to perform maintenance tasks. The stored maintenance programs are represented o the
MAAP by a series of flip charts.

. DATA
ERROR DISPLAY
DISPLAY

FLIPCHARTS

LED

INDICATORS
ERROR
CODE o
LISTING SFIELO
IDENTIFICATION
DISPLAY
CONTROL DUAL TONE
KEYS KEY PAD

Figure 1. MAAP

The MAAP provides access to maintenance procedures to perform interrogation, testing, and fault
isolation.

When the switch is duplicated, it may be necessary to examine both the on-line and off-line side to
determine the maintenance procedure to be performed. The problem that exists could have caused a
switch to the healthier common control. When the problem is cotrrected, both the on-line and off-
line sides should be examirned to determine if potential problems exist.

For further information on a description of the MAAP and how to use it, read the section entitied
MAINTENANCE AND ADMINISTRATION PANEL (MAAP).

ALARM PANEL
The alarm panel (Figures 2 and 3} is located at the top of the common control cabinet.

The alarm panel provides an indication of the seriousness of system problems by displaying the
alarm level (major, minor, or warning) of any active alarm. A genetal indication of the hardware
(processor/memory, environment, network, etc.) area that caused the alarni is also displayed.

The systent’s state of health is provided through the use of alarm and equipment failure indicators.
Equipnient failure indicators are grouped functionally. by their potential importance to system
operation and call processing integrity.

The alarm panel permits effective use of the maintenance fault isolation and repair procedures.
Some indicators on the alarm panel are associated with a number in parentheses adjacent to the
indicators. This number designates a PROC which may be used to access specific information about
systern problems, such as the location of faulty equipment or the exact cause of a problem.
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Troubleshooting the main processing unit can be done from the alarm panel. Troubleshooting the
main processor is accomplished with microdiagnostic tests of the main processor and memory. The
results are displayed by PASS and FAIL indicators on the alarm panel.

- cco
CONTROL ,  ALARMS PROCESSOR/MEMORY ENVIRON . NETWORK APPL EMERGENCY
(600) PROC TRANSFER
MICRO
O O DIAGNOSTIC O O
GUARD MAJOR PROC  [ooTch by | PUR/TEMP AP INTER
! AIR FLOW (650)
801
O O ] s O
MINOR MEM COMMON EXT
60 IE CONTROL PROC
O O @] O (600) OFF
WARNING |DIAS PROC cyaple TAPE SWITCH | ———— | O 0]
(610) (620) [* OTHER l,\l1e  act
HALT O O
CC PMR CACHE/ PORT OTHER
MEMORY (620) FAILS
OPass | (614) (600)
RESET O FAIL o) '9) 19)
© 1/0 PERIPH | EXT EQPT
CHANNEL EQPT (600)
(611) (622)
—
MAAP
o
O
SMT
IN USE
@)
RMATS DIAG
IN USE
. [+]

Figure 2. Unduplicated Common Control Alarm Panel

In addition to troubleshooting capabilities, the alarm panel provides:

a. Manual control of the emergency transfer capability.

b.  Go/halt control of the common control processor.
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c. Control over which processor is on-line in a duplicated common control system.

d. Reset of the suicide timer after time-out.

@) O O O
- WARNING [DIAG PROC ENABLE TAPE SWITCH
(610) | (620
O

7 £co \|—— sysTem ——
CONTROL, ALARMS  PROCESSOR/MEMORY  ENVIRON  NETMORK, APPL [ EMERGENCY ~ CC
(600) PROC | TRANSFER | ACTIVE
MICRO
oxaonostic| o & o O O
GUARD | mAJOR | PROC  TEEPNRT | puR/TEMP AP INTER coo cet
AIR FLOW {650)
(601) Lock
) O “CoMMON O ON LINE
MINOR | MEM EXT
15 CONTROL
60 PROC
(800) OFF OFF
—|C 0|0

OoTHER |INHIB ACT|CCQ CCH

HALT O
cC PR CACHE/ { PORT OTHER
MEMORY | (520) FAILS |,
OPASS | "514) (600) |”
RESET Q FALL @) @) @)
® 170 PERIPH |EXT EQPT [?
CHANNEL | EQPT (600} |
(611) | (622) )
— cct \
ON LINE CCO GC1
o -] (<]
NOTE: SAME AS CCO )
sMT
IN USE
O
RMATS DIAG
IN USE
-] o o
1 2 3

e MAAP ——/

Figure 3. Duplicated Common Control Alarm Panel

A description of each alarm panel indicator is given in Table A. A description of each alarm

‘switch and connector is given in Table B.
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TABLE A.

ALARM PANEL INDICATORS

SECTION INDICATION COLOR DEFINITION ORIGIN
CONTROL GUARD red Warns that processor is halted. hardware
ALARMS MAJOR red Indicates a major alarm is active. both

MINOR red Indicates a minor alarm is active. both
. | WARNING red Indicates a warning alarm is active. software
PROCESSOR/ | PROC red A processor failure has been detected. hardware
MEMORY
MEM red A memory failure has been detected. hardware
DIAG PROC red Indicates that the diagnostvic processor has | hardware
failed.
CC PWR red Indicates that common control power has been | hardware
interrupted.
PASS green | This LED is used as a system “heartbeat”. It | software
also indicates that the processor passed the se-
lected microdiagnostic test.
FAIL red Indicates that the processor failed the selected | software
microdiagnostic test or CC suicide.
ENVIRON PWR/TEMP red A power, temperature, or airflow failure has | software
AIR FLOW been detected.
COMMON TAPE red Indicates that tape errors of some kind have | software
CONTROL been found.
CACHE red Indicates that cache memory errors have been | software
MEMORY detected.
I/0 CHANNEL | red Indicates a failure in a CC I/0 channel. software
NETWORK SWITCH red Indicates a failure in a digital network module. | software
PORT red Indicates a failure in a port circuit. software
PERIPH EQPT | red Indicates a network peripheral (e.g., terminal) | software

problem.
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TABLE A. (Contd)

ALARM PANEL INDICATORS (Contd)

SECTION INDICATION COLOR DEFINITION ORIGIN
APPL PROCR | AP INTER red Indicates a DCIU or applications processor (ad- | software
junet) link failure.
EXT PROC red Indicates an external processor problem. hardware
OTHER OTHER FAILS | red Indicates some software detected problem not | software
covered by the equipment failure LEDs listed
above.
EXT EQPT red Indicates a failure outside the system proper | hardware
which is not detectable by software.
EMERGENCY | INHIB yellow | Indicates that an automatic switch to the emer- | hardware
TRANSFER gency transfer condition is inhibited.
ACT red Indicates emergency transfer has been acti- | both
vated.
CC ACTIVE CCo green | Indicates common control 0 is on-line. software
CC1 green | Indicates common control 1 is on-line. software
LOCK ON CCo yellow | Indicates common control 0 has been locked on- | hardware
LINE line.
CC1 yellow | Indicates common control 1 has been locked on- | hardware
line.
MAAP SMT IN USE red Indicates System Management Terminal (SMT) | hardware
is connected to the switch which locks out
RMATS or MAAP operation.
RMATS DIAG red Indicates Remote Maintenance, Administration | hardware
IN USE and Traffic System (RMATS) is connected to

the switch and is executing microdiagnostic
test.
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TABLE B.

ALARM PANEL CONTROLS

CONTROL/ COMPONENT
SECTION CONNNECTOR TYPE REASON FOR USE

CONTROL GO/HALT switch Normally in the GO position for system opera-
tion. Halts the common control processor
when pressed to HALT position.

RESET button Allows the suicide timer in the common con-
trol to be reset.

PROCESSOR/ MICRO DIAGNOSTIC | thumbwheel | Allows a microdiagnostic test to be selected

MEMORY TEST SELECT switch for execution.

ENABLE switch Causes the microdiagnostic test selected to be
executed.

SYSTEM EMERGENCY switch Allows the emergency transfer capability to be

TRANSFER manually activated or inhibited.

CC LOCK switch Allows one or the other common control, in a

ON LINE duplicated system, to be locked on:line, which
prevents a software switch between common
controls.

MAAP MAAP connector This is the connector between the MAAP and a
common control processor. In a duplicated sys-
tem there is one connector for each common
control and one connector for whichever proc-
essor is currently on-line.

MICRODIAGNOSTICS
Overview

Microdiagnostics is a series of test programs used by the processor for fault detection and isolation
of the main processor and its associated components.

Microdiagnostics are performed because:

The switch is down (indicated by MdJ, PROC, and FAIL indicators heing lighted).

a
b. Emergency transfer is indicated on the alarm panel.

c. The generic or XRAY tape can not be loaded.

d. To ensure that the main processor and its associated circuitry is in proper working condition.

Page 13




PROC 612 (initialization causes) indicates the cache is off for recovery (fault code 37) and it
is desired to test the cache memory (microdiagnostic test 14).

A more complete test of the cache in an off-line common control of a duplicated common
control switch is desired (microdiagnostic test 14).

PROC 600 (alarm causes/error log) indicates diagnostic processor failures (unit type 60) and
it is desired to test the diagnostic processor (microdiagnostic test 0).

Of unusual circumstances in which hardware or software causes for problems are equally
likely.

Note: For these cases, successful pass of microdiagnostics indicates that hardware in
the common control switch is less likely the cause of these types of problems.

When a tape is reloaded and the current memory is not desired.

~ After replacing an X-ray tape with a generic tape.

Caution: When a tape is reloaded or an X-ray tape is replaced with a generic
tape, performing microdiagnostic test 15 does not clear MSTAT memory. False
alarms may be service affecting and emergency transfer can occur. Perform all
microdiagnostic tests (0 through 15) when reloading a tape or replacing an X-
ray tape with a generic tape. '

Sixteen microdiagnostic tests are provided. With the exception of Test 0, each test uses circuits
tested by the previous test. The 16 tests are run in numerical order starting with Test 0 and
progressing to Test 15. .

In testing a particular part of the main processor, each test uses parts outside the area under test.
A test may fail and the fault lie outside the part of the main processor under test.

Microdiagnostic tests are described according to increasing interdependehcies. Execution of the
microdiagnostic tests should follow this same ordering scheme. Microdiagnostic tests invoked from .
the alarm panel are:

T P

- ® 2o

- Bl

[

Test 0 - Diagnostic processor circuit pack demand test.
Test 1 - Maintenance bus demand test.

Test 2 - Alarm interface circuit pack demand test.
Test 3 - Spare (reserved for future use).

Test 4 - Spare (reserved for future use).

Test 5 - Spafe (reserved for future use).

Test 6 - Spare (reserved for future use).

Test 7 - 501CC processor circuit packs demand test.
Test 8 - System bus and buffered bus demand test.
Test 9 - 501CC instruction set demand test.

Test 10 - Tape subsystem demand test.

"Test 11 - Main memory system demand test.

Test 12 - Memory protect circuit pack demand test.

Test 13 - Spare (reserved for future use).

Pagev 14



o. Test 14 - Cache memory circuit pack demand test.
p. Test 15 - An abbreviated test and a forced load.
Microdiagnostics is performed starting with Test 0 and progressing in numerical order to Test 15. If

a failure is indicated corrective action is performed and the test is repeated. If the test passes after
corrective action, all tests are repeated starting with Test 0 and progressing through Test 15.

Functional Description
The functions tested by each microdiagnostic test are covered in the following paragraphs.

Test 0 checks the diagnostic processor circuit pack and parts of the remote interface. The diaghostic
processor performs self-tests to verify the CRC checksum of the ROM, conducts a memory test of its
RAM and data RAM, tests the status register and 1/0 registers, and performs a preliminary test of
the maintenance bus control interface.

Test 1 checks the maintenance bus. The maintenance bus test begins by lighting the RED LEDs on
all circuit packs in the common control for approximately 3 seconds. The test continues with an
inventory of the circuit packs in the common control carrier, writes and reads back the complement
of each circuit pack board-select number, tests for stuck-at faults and performs a test of the board
select leads.

Test 2 checks the alarm interface circuit pack and the alarm panel. During this test the alarm panel
LEDs may momentarily change. As part of the test the INIT* lead is set and cleared (causing and
canceling the suicide condition). The software controlled alarm register and external alarm register
are also tested. :

Tests 3 through 6 are spare tests reserved for future use.

Note: When Tests 3 through 6 are selected and executed, an immediate- PASS indication on
the alarm panel is provided.

Test 7 checks the 501CC processor circuit packs. The 501CC processor test consists of four Signature
Accumulator Chip (SAC) tests, one for each processor circuit pack.

Test 8 checks the ability of the 501CC circuit packs to communicate. Major portions of UNI153,
TN404, and TN491 are tested. Faults are detected on 501cc circuits that affect the ability to
communicate over the system and buffered bus.

Test 9 checks the 501CC instruction set. The function of the 501CC instruction set test is to exercise
the emulation microcode, verify the correct operation of most of the instruction set, and verify the
correct operation of the 501CC at full speed.

Test 10 checks the tape subsystem. The test of the tape subsystem and tape interface (TN430) is
performed by a call to the subsystem to perform its own self-tests.

a. Information concerning the success or failure of these self-tests is made available in a status
register. The status register bits indicate which part of the tape subsystem is faulty.

b. The MAAP displays the value of the status register bits.

Test 11 checks the main memory systenm. The functions of main memory are tested by performing a
main memory test, an Error Correction Circuitry (ECC) test, a memory fabric test, and parity tests.

a. Main Memory Test: The main memory test reads the ID chip on each memory circuit pack,
translates the code into a memory circuit pack density and decides if ECC is to be tested.

1. RED and GREEN LEDs on the memory circuit packs light momentarily as part of the
ID chip tests.
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2. If the 1D chip contains a code that is not in the testable range, the main memory test
fails immediately.

3. If an empty memory slot between two occupied meniory slots exists, the main memory
test fails immediately.

4. The common control carrier must not contain memory circuit packs of different
densities, as this also causes the main memory test to fail.

b. Memory Fabric Test:

Note: The memory fabric test destroys all information in the memory configuration,
including the MSTAT data.

1. The memory fabric test checks many functions on the equipped memory circuit packs in
a series (i.e., one function is tested on all eircuit packs before testing the next function).

2. During two of the memory fabric sub-tests the GREEN LED on the memory circuit
pack currently being tested is lighted to indicate test progression.

¢. ECC and Parity Tests:

1. The test of the eérror correcting circuitry involves testing the RAM used to store the six
check bits.

2. The GREEN LED on the memory circuit pack currently being tested is lighted to
indicate test progression.

Test 12 checks the memory protect circuit pack. The memory protect circuit pack (TN368) contains
the system write-protect circuit, the system fetch-protect circuit, the svstem bus mastership-
arbitration circuit, the 1/0 SANITY1 timer, and the power-on and clear flip-flops.

Test 13 is a spare test reserved for future use.

Note: When Test 13 is selected and executed, an immediate PASS indication on the alarm
panel is provided.

Test 14 checks the cache memory circuit pack (TN369) and the bus interface circuit pack (UN153) to
the cache memory.

Test 15 performs an abbreviated test and a forced load. When the abbreviated test and forced load
sequence is selected, the system is cycled through a number of tests before the load is attempted.
Test 15 does not clear MSTAT memory.

a. The diagnostic processor circuit pack requests the 501CC to perform the SAC tests
(microdiagnostic test 7). Each of the four SAC tests is executed and the results verified.

b. The system bus and buffered bus tests (microdiagnostic test 8) are performed interactively
betweern the 501CC and the diagnostic processor circuit pack.

The 501CC instruction set test (microdiagnostic test 9) is performed.

If any of these tests fail, the load from tape is aborted and the diagnostic processor circuit
pack forces suicide.

e. The forced load is now executed.
Note: The forced load procedure does not interrogate main memory before it makes a

decision whether or not to load from tape. It assumes main memory has heen corrupted
and initiates a load from tape.
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CIRCUIT PACK LEDS

Overview

Except for the DC/DC converter boards, each circuit pack in the digital network and common
control carriers contain an ID chip.

a. The ID chip has provision for driving RED and GREEN LEDs on the circuit pack edge. When
lighted the RED LED indicates that the circuit pack is defective (failed) and the GREEN LED
indicates that the circuit pack is good (passed).

b. There may also be a GREEN pilot LED, and possibly one or more YELLOW in-use LEDs on
the circuit pack edge.

LED Strategy

The RED and GREEN maintenance LEDs are useful in the demand verification mode, and in the
periodic detection mode when the MAAP is connected to the switch.

Demand Verification Mode: The two kinds of demand verification are hormal and automatic.

a. Normal Verification: Maintenance personnel are able to run a vermcatlon test on a given
cireuit pack by using appropriate maintenance procedures.

1. When the verification test is complete, the results are displaved on the MAAP and the
RED or GREEN LED on the circuit pack tested is lighted depending on the outcome of
the test; i.e., GREEN for pass, RED for fail.

2. The lighting of the circuit pack’s LED provides additional feedback to maintenance
personnel on the outcome of the verification test and aids in locating the faulty circuit
pack.

b. Automatic Verification: When the diagnostic analysis and verification test is run from
appropriate maintenance procedures, a faulty circuit location is displayed that points to the
circuit pack to replace.

1. At the same time the RED LED on that circuit pack’s edge is lighted.

2. While a circuit pack’s RED LED is lighted in this mode, the circuit pack is scanned at a
high rate to determine when it is unseated, and a circuit pack reseated or replaced.

3. After the circuit pack is reseated or replaced a verification sequence is run on the
circuit pack, and the results are displayed. The appropriate LED on the circuit pack
edge is lighted.

Periodic Mode: Feedback on the frequency and coverage of periodic tests in the digital network is
valuable for isolating serious software problems in the field. Feedback is only provided when the
MAAP is connected to the switch.

a. To provide this feedback, each periodic test associated with the digital network recognizes
when the MAAP is connected and lights the GREEN LED on the edge of the main circuit
pack under test. The LED is left on until the conclusion of the test.

b. This use of the GREEN LED provides a maintenance heartbeat that indicates the frequency
and coverage of periodic test routines in the network.
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Green Pilot LEDs:

a. Green pilot LEDs are used to denote that a circuit pack has power and is operational. The
power supply boards, High Capacity Mini-recorder (HCMR), and 20 Hz ringing generators
have GREEN pilot LEDs.

b. The tape interface circﬁit pack (TN430) has a GREEN LED which provides a heartbeat that
indicates the state of the tape subsystem. A fast heartbeat (5 Hz) indicates when TN430 is off
the bus. A slow heartbeat (1 Hz) indicates when TN430 is allowed on the bus.

Yellow In-Use LEDs: Yellow in-use LEDs are used to denote that a circuit pack is in an idle or
an in-use state. The following circuit packs contain YELLOW in-use LED indicators:

a. TMS or module control channel (MCC) circuit pack (TN401): The MCC has two YELLOW
LEDs; one flashes when the MCC is communicating with CCO, and the other flashes when the
MCC is communicating with CC1.

b. Duplication channel circuit pack (TN530): The duplication channel circuit pack has one
YELLOW LED to indicate if it is in the on-line side of the common control carrier.

¢. Light guide interface circuit pack (TN481): The light guide interface circuit pack has one
YELLOW LED to indicate if it is in the on-line side of the module control carrier.

d. Port circuit packs: Except for the tone plant and the touch tone dialing senders and receivers,
each port circuit pack has one YELLOW LED that is the OR of activity in any of the ports on
the circuit pack.

1. If any one of the ports on a port circuit pack are in-use, then the YELLOW LED is
lighted. Removal of the circuit pack when the YELLOW LED is lighted disrupts
service on the circuit(s) in-use.

2. The touch tone dialing sender and receiver circuit packs have one YELLOW LED per
port (four per circuit pack).

System clock synchronizer (SCS) circuit pack (TN463)
The SCS circuit pack has eight LEDs which consist of:

a. A yellow LED in positions one and two which are dedicated to the primary and secondary
synchronization reference sources respectively. If either of these LEDs are lighted, it
indicates the associated reference is unusable (out of lock).

b. A yellow LED in positions 14, 15, and 16 that indicate when lighted, which reference is on-
line.

LED position 14 is for the internal High Accuracy Clock (HAC); position 15 is for the primary
synchronization reference; and position 16 is for the secondary synchronization reference.

c. A vellow LED in position 17 is used for duplicated module control (single module system) or

duplicated TMS (multi-module system) carrier applications. When lighted, it indicates that

_the synchronization reference is receiving clock reference from the synchronization reference
in the on-line duplicated carrier. This LED should always be lighted in the off-line carrier.

d. A red and green LED in positions 18 and 19 indicating when lighted the FAIL and PASS
status of the circuit pack when a diagnostic test is performed.

Remote Module Interface (RMI) Circuit Pack (TN456)
The RMI circuit pack has seven LEDs which consist of:
a. A yellow LED in position 7 indicating the on-line status when lighted.

b. A yellow LED in position 9 indicating the MAAP in-use status when lighted.
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A red LED in position 11 indicating the LFAIL status when lighted.
A green LED in position 14 indicating the transmit (FTA) status when lighted.

e o

A green LED in position 16 indicating the receive (FRA) status when lighted.

f. A red and green LED in positions 18 and 19 indicating when lighted the FAIL and PASS
status of the circuit pack when a diagnostic test is performed.

DS-1 Circuit Pack (ANN11)
The DS-1 circuit pack has five LEDs which consist of:

o

a. A green LED in position 7 indicating a red alarm if not lighted.
b. A green LED in position 8 indicating a yellow alarm if not lighted.

o

A yellow LED in position 9 indicating initialization or busy when lighted.

d. A red and green LED in positions 18 and 19 indicating when lighted the FAIL and PASS
status of the circuit pack when a diagnostic test is performed.

Physical Placement of LEDs

There are 19 LED positions on the edge of each circuit pack. The positions start from the top of the
circuit pack (as it sits in a carrier), and extend most of the way down to the circuit pack’s connector.
The position at the top is number one, and at the bottom is number 19.

The standard configuration places the maintenance ID chip RED and GREEN LEDs in positions 18
and 19, respectively. When there is a single YELLOW in-use LED it is placed in position nine. If
there are several YELLOW LEDs they are placed from position one down to as many contiguous
positions as are needed. GREEN pilot LEDs are placed in position one to prevent confusing the
pilot LED with the GREEN maintenance LED.

TOOLS AND TEST EQUIPMENT

Tools and test equipment required for maintenance of the System 85 switch consist of:

a. Alarm Panel.

b. MAAP.

c. Digital multimeter KS-20599, L4 or equivalent.
d. Looparound test fixtures.

e. Touch-tone telephone set.

f. Rotary dial telephone set.

g. WI1AP test cords. (2)

h. 249A adapter.

Telephone set.
1013 type hand set. v
k. ANI Data Link Test Set (J59204AJ) and connector cable (List 4).

[
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The alarm panel and MAAP are used with the switch as on-site maintenance tools.

a. The alarm panel provides LED indicators to denote the state of health of the system. The
LEDs are used to identify the problem area(s) when a switch failure occurs. The alarm panel
also provides controls for processor operation and emergency transfer.

b. The MAAP is the basic interface between maintenance personnel and the switch. It provides
access to maintenance procedures which are used for interrogation, testing, and fault
isolation.

c. The alarm panel and MAAP are covered in detail in other sections of this service manual.

A digital multimeter KS-20599, L4 or equivalent is required when performing PROC 601
(environmental tests) to measure voltages at test points to determine corrective action to be
performed.

Looparound test fixtures are required when performing PROC 611 (common control tests) and
PROC 650 (DCIU) to perform manual external looparound tests.

A touch-tone telephone set, rotary dial telephone set, W1AP test cords and 249A adapter are
required when making terminal-to-terminal test calls and testing rotary digit collection. These tools
are used in performing PROC 641 (terminal-to-terminal tesi call).

A telephone set with W1AP test cords and a 2494 adapter or a 1013 hand test set and 249A adapter
are required when making terminal-to-trunk test calls or listening to transmitted tones at the test
line. These tools are used in performing PROC 642 (terminal-to-trunk test call), PROC 643
(terminal-to-tone test call), and PROC 644 (terminal-to-auxiliary tone test call).

The ANI Data Link Test Set (J59204AJ) and connector cable (List 4) are required when running
Tests 2 through 4 of PROC 623 (ANI failures) to prevent test messages being sent to the central
office. A diagram of the test configuration is shown in Figure 4.

PREVENTIVE MAINTENANCE

Preventive maintenance tasks should be performed as part of the maintenance visit. Maintenance
tasks are determined by the user of the switch.

As a minimum, the following maintenance tasks should be performed after maintenance activities
are completed.

a. Check with the user of the switch to determine if any type of intermittent problems exist.
Perform corrective action as appropriate.

b. Examine the switch error log of the on-line and off-line side (if duplicated) using PROC 600
Test 2, to determine if potential problems exist. Take corrective aclion as necessary.

c. If backup batteries are provided, check replacemeni date(s) and replace batteries if required.

d. Replace Gates batteries comcode 403736291 in the J87462A power unit at least once every 2
vears.

e. Clean high capacity minirecorder tape head.

Note: Refer to SWITCH COMPONENT REPLACEMENT for steps on cleaning the high
capacity minirecorder tape head.
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