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Safety

General Safety

For general safety information, see:

* Telecommunication Products Safety Handbook, GA33-0126.

Safety Notices

See Safety Notices located at the beginning of the Maintenance Information Procedures
manual.

Service Inspection Procedures

The Service Inspection Procedures help service personnel check whether the 3745 con-
forms to IBM safety criteria. They have to be used each time the 3745 safety is sus-
pected.

The Service Inspection Procedures section is located at the beginning of the 3745 Main-
tenance Information Procedures (MIP) manual, SY33-2070.

The 3745 areas and functions checked through service inspection procedures are:

External covers

Safety labels

Safety covers and shields
Grounding

Circuit breaker and protector rating
Input power voltage

Power-ON indicator

Emergency power OFF.
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Preface

This publication is intended for product support-trained customer engineers (PST CE)
who maintain the IBM 3745 Communication Controllers.

It describes the Diagnostic Programs used with the IBM 3745.

Associated Bibliography
This manual complements:
* The IBM 3745 Hardware Maintenance Reference (HMR), (§Y33-2066) and
¢ The IBM 3745 Maintenance Information Procedures (MIP), (SY33-2070).
The reader should be trained on the IBM 3745, and have an understanding of
datacommunications and modems.

Prerequisite publication:

* The Introduction to the IBM 3745 Communication Controller, GA33-0138.

Corequisite manuals are:
* The 3745 Communication Controller, Problem Determination Guide, SA33-0145,
* The 3745 Communication Controller, Advanced Operation Guide, SA33-0143, and
¢ The 3745 Communication Controlfer, Service Functions, SY33-2069.
These manuals provide the procedures available for operating the communication

controller.

A detailed bibliography is to be found in Appendix B.



Summary of Contents

This manual is divided into chapters as follows:

vi

.

Chapter 1. Diagnostic Overview
This chapter describes the diagnostic structure and the power diagnostic routines.
Chapter 2. CCU Diagnostics

The CCU diagnostic group is divided into the following internal function tests (IFTs),
which test:

Direct/Indirect Operations (IFT A)

High-Speed Buffer (IFT B)

Storage Control CCUI/MCTL (IFT D)

Storage Control ECC/MCTL, Storage Access, and Storage/High-Speed Buffer (IFT
E)

Storage Control DMA Functions (IFT F)

Full Instruction Set and Interrupt Mechanism, Storage Test and Branch
Trace/Address Compare (IFT H)

Chapter 3. IOCB Diagnostics
The 10CB diagnostic group is divided into two IFTs that test:

IOC Primary bus (IFT 1)
LSS and HSS Attachment (IFT K)

Chapter 4. CAL Diagnostics

The CAL diagnostic group has just the one IFT (IFT L), that tests the channel
adapter data streaming functions.

Chapter 5. TSS Diagnostics
The TSS diagnostic group is divided into three IFTs that test:

Front end scanner low-speed (IFT P)
Multiplexing functions (IFT Q)
Line interface coupling (IFT R)

Chapter 6. TRSS Diagnostics

The TRSS diagnostic group has one IFT (IFT T), which is responsible for testing the
token-ring subsystem functions.

Chapter 7. HPTSS Diagnostics

The HPTSS diagnostic group has one IFT (IFT V), which is responsible for testing the
high-performance TSS subsystem functions and DMA bus.

Chapter 8. MOSS Diagnostics
MOSS hardware diagnostics is split into two groups:

ROS diagnostics, which tests the processing and control functions of MOSS
RAM diagnostics, which tests MOSS adapter cards.

Abbreviations and Glossary
Bibliography

Index
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Introduction

The diagnostic programs are run to detect solid failures caused by the hardware in the
3745, and to isolate the field-replaceable unit (FRU) that caused the failure.

They are also run after a repair is performed to check that the controller is working
correctly, and at first installation Diagnostics must be run before and after an EC or an
MES is Installed.

Only the channel adapters, scanners, and telecommunication lines defined in the 3745
configuration data file (CDF) are tested.

Run the CDF "VERIFY’ option when you suspect a discrepancy between the machine
configuration and the CDF. See the 3745 Service Functions.

A reference code, an error return code and error messages are displayed on the
console screen when a diagnostic program detects a failure, see Figure 1-1. Refer to
the 3745 Maintenance Information Procedures (MIP) manual for handling the reference

code.
4 ™
FUNCTION OW SCREEN: OFFLINE DIAGS
| REEAAAKAR KKK KR AR FRU REMOVAL => POWER OFF
R RERUN REQUEST | *RH R303B160 *
A ABORT ROUTINE | *RAC 911010012 * ERR BIT DDDB
C CAHCEL REQUEST | * ERC RB052B05 * ERROR COUNT 00001
G GU I AAKKAAKRKAKRAKKAAK
M MODIFY OPTIONS: |
S/LE/AL/ALS/B/DH |
NWf/W | START 21:22:08 STOP 21:23:02
C1/CHNN/C | REQUEST: RBO5 TSS DIAG RUNMING
R1/RHNN | OPTIONS: S NW C1 R1 BR ROUTINE RBO5 TSS 01 L 00
BR/MBR | LINE AD 0176
|
| ENTER REQUEST ACCORDING TO THE DIAG MENU
| ==>
s==> ***ERROR FOUID***
F1:END F2:MENU F3:ALARH

- J

Figure 1-1. Error Found Screen

The RAC field contains the repair action code (911 in the example), see “Format of
Repair Action Codes” on page 1-7, and the address number.

The error return code (ERC) field contains the routine ID and a 4-bit ERC code (routine
RBOS and ERC 2B05 are shown in the example).

The RH field contains the reference code (R303B160 in the example).

Concurrent and Non-Concurrent Maintenance

Some components or subsystems of the 3745 can be diagnosed and repaired while the
controller continues to run in a partially degraded mode.

The CCU must be initialized by an IPL before concurrent diagnostics can be run. See
the 3745 Service Functions for more details.

Warning: When you are running offline diagnostic programs, the customer cannot use
the 3745.
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Diagnostic Package

The 3745 diagnostics consist of:

1. Channel adapter OLTs are stored in the host, and the OLT responder is stored on
the 3745 disk. OLTs are run under the control of the host. Refer to Channe/
Adapter Online Tests, D99-3745A.

2. ST370 and ST4300 (system tests).

3. IML checkout programs, for details of these programs, see IML/IPL Chapter in the
3745 Microcode Maintenance Reference manual.

4. Diagnostics stored on the 3745 disk, which can be run offline or online (concurrent).

OLTs
(Host)
CA CA IFT TRSS
IFT CAL
Code in MOSS
Master
I ’ Code in MOSS
IFT IFT 10C Bus IFT TSS
Cccu Code in MOSS
Code CP CSP
in Code in CSP
MOSS
IFT HPTSS
CP CSP
Code in CSP
MOSS T
DCF ¢
1 [
DCM +—>» CP
| |Moss
IFT MOSS
Code in ROS and RAM

Figure 1-2. Diagnostics Code Locations
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Diagnostics Monitoring

To run offline diagnostics, MOSS must be initialized with its microcode (IML). Concur-
rent diagnostics can be run when the machine is in use. The diagnostics are monitored
by the diagnostic control monitor (DCM) and the associated command processor (CP).

The DCM can operate in offline mode (function ODG on the maintenance menu), or in
concurrent mode (function CDG).

Diagnostic Control Monitor (DCM)

The diagnostic control monitor is loaded when you select the diagnostic programs from
the 3745 menu 3 screen. It automatically restricts the diagnostic testing to elements
defined in the configuration data file (CDF), and it selects the type of diagnostic run
depending on the selected mode (offline or concurrent).

Communication with the DCM is through the operator console. The DCM allows diag-
nostic program selection and choice of options within the selection. It sends your com-
mands to the command processor, and displays diagnostic results, such as a reference
code, on the console.

Command Processor (CP)

The command processor is loaded in the 3745 subsystem (MOSS, HPTSS, or TSS) where
the selected diagnostic is to be run. It reports diagnostic events and diagnostic results.

Diagnostic Control Facilities (DCF)

The DCM and the CP together provide a set of facilities for running the diagnostics,
which are collectively referred to as the diagnostic control/ facilities (DCF).

Testing the 3745 with the diagnostics assumes that MOSS and scanner IML is possible.
When the option run all diagnostics is selected, testing starts from the smallest element
in a subsystem, and builds up step-by-step on error-free elements until a subsystem is
completely tested. The diagnostics then continue with the other subsystems until the
3745 is completely tested.

For more information on how to run the diagnostics, see the 3745 Service Functions,
SY33-2069.

Diagnostic Structure

The diagnostics are arranged in groups, internal functional tests (IFTs), sections, and

routines.
Group: Set of IFTs that tests a 3745 subsystem (the TSS group for example).
IFT: Internal functional test that is often divided into sections that can be loaded

and executed one at a time

Section:  Set of routines that tests a particular adapter, or a component of a sub-
system.

Routine: The shortest executable test.

Diagnostic Identification

The identification contains the IFT number, the section number, and the routine number
as follows:

e[alo]y

, L]J————* Routine HNumber
+ Section Number

=% TFT Number
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List and Duration of IFTs

The timing estimates for the diagnostics groups and their IFTs are the following:

CCU IFTs: > 34 minutes
I0CB IFTs: 2 minutes + 1 minute per LSS and HSS.
CAL IFT: 2 minutes per CAL.

TSS IFTs: 2-8 minutes for a TSS without LIC types 5 and 6, 1-12 minutes for a TSS
with LIC types 5 and 6.

TRSS IFTs' 1-5 minutes for the TRSS.
HPTSS IFT. 4 minutes per HSS in the HPTSS.

Total run ‘all” = 50 minutes (minimum) to 130 minutes (maximum).

Note: MOSS diagnostics are not run as part of the offline or concurrent diagnostics.
The MOSS is diagnosed upon one of five events, for details of starting MOSS diagnos-
tics see the MOSS Diagnostics chapter.

Manual Routines

A definition of manual routines is given in the IBM 3745 Service Functions.

Manual Intervention Routines include:

AT0S, Network Power Off (NPO)

LOO01, External wrap test for CA

RCxx, Worldwide wrap test routines

RDxx, Japan Only wrap test routines

RH59, Loop-3 wrap test routine with line wrap block (applicable to TSS with LICS or
LIC6).

Vixx, VJxx, VKxx, External wrap tests for HPTSS.

All manual routines of a given diagnostic group are listed at the beginning of each
chapter.
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Format of Repair Action Codes

The RAC code field displayed in an Error Found screen is formatted depending on the
diagnostic group selected. RAC codes for the individual groups are now described.

» CCU Diagnostics. RAC codes for this group are five digits in length and are defined
as:

RAC XXX nn

J E— Contains the CCU id (A).
Provides the RAC code for the RAC-to-FRU conversion.

* 10CB Diagnostics. RAC codes for this group are nine digits in length, defined as:

RAC XXX nn xx yy

- Contains the CSCy/CSPy, TRMy, CALy parameter
for the I0CB FRU list.

Contains the CSCx/CSPx, TRMx, CALx parameter
for the I0CB FRU list.

——— Displays the selected bus number.

— Provides the RAC code for the RAC-to-FRU conversion.
+ CAL Diagnostics. RAC codes for this group are five digits in length, defined as:
RAC XXX nn
J E— Contains the CAL adapter number.
—— Provides the RAC code for the RAC-to-FRU conversion.
* TSS Diagnostics. RAC codes for this group are nine digits in length, defined as:
RAC XXX nn xx yy
- Contains the MUX number.
Contains the LIC number.

Displays the LSS number.

Provides the RAC code for the RAC-to-FRU conversion.
* TRSS Diagnostics. RAC codes for this group are five digits in length, defined as:

RAC XXX nn

| J E— Contains the TRSS {TRM) number (1-6).

Provides the RAC code for the RAC-to-FRU conversion.
* HPTSS Diagnostics. RAC codes for this group are five digits in length, defined as:

RAC XXX nn

—[——————-— Displays the HSS number.

Provides the RAC code for the RAC-to-FRU conversion.

Unexpected DCF Errors
When an unexpected DCF error occurs, the screen displays UNEXPECTED ERRCR.

Use the REFCODE to get the associated FRU list or the area in which the error occurred
(see MIP).
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Power Diagnostics

Introduction

The power diagnostics test the interfaces and a selection of internal functions of the
3745 Power Control Subsystem.

Power diagnostics are run when manually selected at the 3745 control panel, and when
the power On reset (POR) sequence is running in the power control card.

During normal 3745 operation with the machine powered On and MOSS IML completed,
the MOSS code performs cyclic testing of the power control code (using watchdog
counters). If a loop is detected, a BER indicating power control microcode error i1s
logged, and a recovery request is sent to the power control code.

Control Panel Test

This test checks the control panel and its interface with the power control card. It is
manually selected by setting Function 5 on the control panel.

Power Control Bus Test

MMIO Bus Test

The power control bus connecting the power blocks to the power control card is checked
using a wrap block. This test is selected by setting Function C on the control panel.

The test result is displayed on the control panel: code ‘004’ indicates test OK, code "005
indicates test KO.

This test verifies that the MMIO bus connecting the power control card to the MOSS, is
running error-free. The test is done at each MOSS IML phase, see '"MMIO Test’ in
"Chapter 8. MOSS Diagnostics”. If the test is not successful, the MOSS IML phase is
stopped and code ‘002’ is displayed on the control panel.

Power Control Card Test

When the 3745 machine is powered On, the power logic code performs a cyclic test of
the PCC card. If an error is detected, a BER is logged indicating ‘PCC KO’.

At each power On reset (POR) sequence on the Power Control Subsystem, or when the
MOSS code generates a ‘recovery’ process on the power control code, a number of
diagnostic routines are run by the power control code:

* Microprocessor test

* ROS checksum test

¢« RAM (non-destructive) test
* TOD adapter test.

If one of these tests falls, the power control code hangs and the display on the control
panel goes blank.
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AE14 - CCU-to-MOSS Status E Register . . . . ... ... ... ... ... 2-26

AE15 - CCU-to-MOSS Status F Register . . . . . . ... ... ... .... 2-26

AE16 - MOSS Data Operand Register Byte X . . . ... ... ... ... . . 2-27

AE17 - MOSS Data Operand Register Byte 0 . . . .. ... ... ..... 2-27

AE18 - MOSS Data Operand RegisterByte 1 . . . . ... ... ... ... 2-27

AKO1-ROS Content . . . . . .. . ... . .. 2-28

AKO2 - ROS Addressing Control . . . . . ... ... ... ... ... ..., 2-28

AKO3 - ROS Word Chaining, CCU . . . . ... .. ... ... ........ 2-28

ALO1 - address compare address 1 register, CCU . . .. ... ... ... 2-29
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ALO2 - Address Compare Address 2 Register . . . . ... .. ... .... 2-29

ALO3 - Branch Trace Lower Limit Register . . . ... ... ... ... .. 2-29
ALO4 - Branch Trace Upper Limit Register . . . . . ... ... ... ... .. 2-29
ALOb6 - Local Store Addressing . . .. .. ... .. ... ... 2-30
ALO7 - Local Store Data Sensitivity . . . . . ... ... 2-30
AMO1 - Instruction Address Register Indirect Read . . . . . . . ... .. 2-31
AMO2 - Work Register 1 Indirect Read . . . . . . .. ... ... . ..... 2-31
AMO3 - Work Register 2 Indirect Read . . . . .. ... ... ... ... . 2-31
AMO4 - Work Register 3 Indirect Read . . . . .. .. ... ... .. ... 2-31
AMOS - Work Register 4 Indirect Read . . . . . . ... ... 2-31
AMO6 - Work Register 5 indirect Read . . . . .. .. ... ... ...... 2-32
AMO7 - Work Register 6 Indirect Read . . .. . ... ... ... .... 2-32
AMO8 - Work Register 7 Indirect Read . . . . .. .. ... .. ... ... . 2-32
AM10 - Storage Address Register Indirect Read . . . ... ... ... .. 2-32
AM11 - I0C1 Address Register Indirect Read . . ... ... ... . ... 2-32
AM12 - 10C1 Data Register Indirect Read . . .. ... ... ... ..... 2-33
AM13 - IOC2 Address Register Indirect Read . . . . .. ... ... .... 2-33
AM14 - 10C2 Data Register Indirect Read . . . . ... ... ... ... .. 2-33
AM15 - Lagging Address Register Indirect Read . . . . . . ... .. .. 233
ANO1 - Work Register 1 Indirect Write . . . . .. . .. .. .. ... ..., 2-34
ANO2 - Work Register 2 Indirect Write . . . . . . . .. .. ... 2-34
ANO3 - Work Register 3 Indirect Write . . . . .. .. ... .. .. .. .. 2-34
ANO4 - Work Register 4 Indirect Write . . . . . . .. ... L. 2-34
ANOS - Work Register 5 Indirect Write . . . . . . ... ... ... . .... 2-34
ANO6 - Work Register 6 Indirect Write . . . . . . ... ... ... ... .. 2-35
ANO7 - Work Register 7 Indirect Write . . . . . . . .. .. ... .. ... . 2-35
ANO8 - Instruction Address Register Indirect Wnite . . . . . . . . . .. .. 2-35
ANO9 - Storage Address Register Indirect Write . . . . . . ... ... .. 2-35
AQOO02 - IPF Control Mechanism . . . . . . .. ... ... ... . ... 2-36
AQOO03 - Wrap Branch Trace Mechanism . . . ... ... ... ... .... 2-36
AOO04 - IAR Incrementer . . . . .. ... 2-37
AOQS - SAR Incrementer . . . . ... Lo 2-37
AQO06 - SAR Overflow . . . . . . . . . 2-37
APO1 - Initial Storage Key Values . . . . ... .. ... ..., . .... 2-38
AP0O2 - Storage Key Data Registers . . . . . .. .. ... ... ..., . 2-38
APO5 - Input X'75" . © . . 2-38
APO6 - Input X'76" . . . ... 2-39
APO7 - Input X'77" . . . . . 2-39
APOD - Input X'7D" . . . . e 2-39
APQE - Input X'7E" . . . . . e 2-39
APOF - Input X'7F" . . . . e 2-39
AQO1 - Output X'73" ROS Cycle . . . ... . .. ... ... ... ..... 2-40
AQO2 - User and Storage Key Data Registers . . . . . ... ... ... .. 2-40
AQO3 - Modify Key Function . . . . ... .. ... .. .. 2-40
ARO1 - Key Storage Addressing . . . . . . .. .. .. ... ... 2-41
ARO3 - Key Storage Data Sensitivity . . . . . .. ... 2-41
ARO04 - Storage Protect Key RAM Data Sensitivity . . .. ... . ... .. 2-41
AS01 - Initial Timer Values . . . . .. .. ... ... L 2-42
AS02 - High Resolution Timer Incrementation and Overflow . . ... .. 2-42
ASO03 - Low Resolution Timer Incrementation and High Resolution Timer
Overflow . . . . . . e 2-42
AS04 - Timer As Utilization Counter . . . . . . .. ... .. ......... 2-42
ASO05 - High Resolution Counter Data Sensitivity . . . .. ... ... .. 2-42
ATO1 - Output X'77" . . . . e 2-43
ATO02 - Output X’79” and Input X'79° . . . ... . ... .. ........ .. 2-43
ATO03 - Output X’7E” and Qutput X'7F" . . . . . .. ... .. ... .. .... 2-44
ATO0S - Remote Power Off . . . . . . . .. .. . ... ... ... ... 2-44
ATO6 - Output X'76” . . . . . . .. 2-44
BAO1 - CCU-to-CCUI Control Lines . . . . .. .. ... .. .. ....... 2-45
BAO2 - CCUI-to-CCU Control Lines . . . ... ... ... ... . ...... 2-45
BAO3 - CCUI-to-HSB Control Lines . .. .. . .. ... .. ... ...... 2-45
BAO4 - CCU-to-CCUI Data and Address Buses . . . . .. ... ...... 2-46
BBO1 - Disable CCUL . . . . . . . .. ... .. . 2-46
BCO1 - L-stat Latches . . . . . . . ... ... ... 2-46
BCO2 - L-Stat Latch Invalid Function Modes . . . . .. .. .. ... .... 2-46
BDO1 - HSB-CCU Error - First Part . . . . . .. .. .. ... ... ..., .. 2-47
BDO2 - HSB-CCU Error - Second Part . . . . . .. .. ... . ... ..... 2-47
BDO3 - HSB-CCU Error - Third Part . . . . . . .. .. ... ... . ..... 2-47
BDO4 - HSB-CCU Error - Fourth Part . . . . . .. .. ... ... .. .... 2-48
BDOS - HSB-CCU Error - Fifth Part . . . . . . . .. .. ... ... ...... 2-48

2-2 3745 Diagnostic Descriptions



BDO6 - HSB-CCU Error - Sixth Part . . . . . . .. ... ... ... .....
BEO1 - HSB Internal Error in Directory Parity . . . . ... ... .. ....
BEO2 - HSB Internal Error on Correct Directory Entry . . . . . . L
BEO4 - HSB Internal Error - First Part . . . . . . . . ... oL
BEOS - HSB Internal Error - Second Part . . . . . . ... ... .. Ce
BFO1 - Data Array - First Part . . . . . 0 0 000000000
BFC2 - Data Array - Second Part . . .. ... .. ... ...
BFO3 - HSB Data Array Data Sensitivity . . . . . . ... ... .. ... ..
BGO1 - Read in Directory - First Part . . . . . .. ... . ... ... ...
BGO2 - Read in Directory - Second Part . . . . . ... ... ... .. ...
BHO1 - HSB Flush Mode . . . . . .. . ... .. ... .. ... ... ...
BIO1 - HSB Disabled Mode . . . . . . .. ... ... .. ... ... ...
DBO1 - CCU!l Parity Checker Data Register . . . . . ... ... ... ...
DBO02 - CCUI Parity Checker Address Register . . . .. . ... ... ...
DBO3 - SCTL-to-CCU Error Reporting . . . . . . . ... .. ... ......
DDO01 - Disable CCUI Interface Command . . . . . ... ... ... ....
DDO02 - Storage Protect RAM Initialize Command . . . . . .. ... .. ..
DDO3 - SPRAM . . . . . . .
DEO1 - Disable DMA Via LSSD . . . ... .. ... ... .. ......
DF01 - CCUI-to-MCTL/ECC Link . . . .. . . . ... ... ... ... ....
DGO1 - ECC Only Mode . . . . .. . .. . .. ...
DGO2 - ECC-to-storage Data Bus . . . . . .. .. .. ...
DHO1 - Error Detection Mechanism . . . . . ... ... ... ...
EBO1 - Search Error-Free Location . . . . . . ... ... ... .. ... .
EBO2 - ECC-to-Storage DataBus . . . .. .. ... ... ... ... ...
EBO3 - MCTL-to-Storage Data Bus . . . . .. .. ... ... .. .......
ECO1 - Force Storage Error Command . . . . . .. ... ...
ECO2 - ECC Transparent and Disable Modes Command . . . ... .. ..
ECO03 - No Refresh Correction Mode and Refresh Mode . . . . . S
EC04 - ECC Parity Checker Data Register . . . . . .. ... ... ... ..
EDO1 - ECC Correcting Mechanism with Hard Error . . . . . . .. .. ..
EEO1 - ECC Correcting Mechanism with Soft Error . . . . . . ... .. ..
EEO2 - ECC Correcting Mechanism with Mixed Errors . . . . . . . .. ..
EFO1 - Input X’70" Function . . . . . . .. Lo
EGO1 - ECC Only Mode and Storage Interaction . . . . . .. . ... ...
EGO2 - Disable SCTL Error Action . . . . . . . . .. ... ... ... ...,
EHO1 - Storage Addressing of First 512 Bytes . . . . . . ... ... .. ..
EHO2 - Check Limits for each Storage Megabyte . . . . ... ... .. ..
ELO1 - HSB Internal Error on Double Hit . . . . . . .. . ... ... ....
ELO2 - SCTL/HSB Link Miss . . . . . . .. .. . ... ... .
EMO1 - Storage-to-HSB Line Transfer Without Error . . . . . . . . .. ..
EMO2 - Storage-to-HSB Line Transfer with Line Transfer Long Error
EMO3 - Storage-to-HSB Line Transfer with Line Transfer Short Error
EMO4 - Storage-to-HSB Line Transfer with Lost Read . . . . ... .. ..
ENO1-HSB Hit . . . . . ..
ENO2 - HSB Miss . . . . . . .. . o
EOO1-HSB Read Retry . . . . . ... ... ..
EPO1 - Line Invalidation . . . . . .. ... ...
EQO1 - Line Replacement Pointer - FirstPart . . . . . ... ... ... ..
EQO2 - Line Replacement Pointer - Second Part . . . ... ... ... .
EQO3 - Line Replacement Pointer - Third Part . . . . . .. ... ... ...
EQO4 - Line Replacement Pointer - Fourth Part . . . . . . . . ... .. ..
ERO1 - CCU Storage Protect Write Inhibit . . . . . . . . ... ... ... .
ESO01 - Address Parity Error Mechanism Test During SCTL Line
Invalidate . . . . . . ... e
ESO3 - HSB/SCTL Error Mechanism Test in HSB Normal Mode . . . . .
ESO4 - HSB/SCTL Error Mechanism Test in HSB Data Array Test Mode
ESQ5 - HSB/SCTL Error Mechanism Test in HSB Directory Test Mode
FAO1 - DMA Address Register Parity Checkeron Byte1 . . . . . .. ..
FAO2 - DMA Address Register Parity Checkeron ByteO . . . . ... ..
FAO3 - DMA Address Register Parity Checkeron Byte X . . . . . .. ..
FAO4 - DMA Count Register Parity Checker . . . . . . .. ... ... ...
FAOS5 - DMA BAR Register Parity Checker . . . . ... .. ... ......
FBO2 - Error Encoding Verification - Logical Error . . . . . . . .. .. ..
FBO4 - Error Encoding Verification - Catastrophic Error . . . . . . .. ..
FBOS - Error Encoding Verification - DMA Interface Error . . . . . . . ..
FCO1 - DMA Storage Protect Mechanism . . . .. ... .. ... ......
FDO1 - DMA Write Three Bytes - First Part . . . . . . . ... .. ... ...
FDO2 - DMA Write Three Bytes - Second Part . . . . . . ... .. ... ..
FDO3 - DMA Write Three Bytes - Third Part . . . . . . . . ... ... ...
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FDO4 - DMA Wnite Three Bytes - Fourth Part . . ... ... ... ... 2-70

FEO1 - DMA Read Four Bytes . . . . . . . .. ... .. ... ... ... 2-71
FEO2 - DMA Read Three Bytes - First Part . . . . . . ... . .. .. .. . 2-71
FEOQ3 - DMA Read Three Bytes - Second Part .. ... .. . ... . 2-71
FEO4 - DMA Read Three Bytes - Third Part . . . ... ... ... .. 2-71
FEGS - DMA Read Three Bytes - Fourth Part . . . . . .. e o2
FFO1 - DMA Read Parity CheckeronDRO . . .. . . . ... . . . L 2-72
FFO2 - DMA Read Parity Checkeron DR1 . . . . ... .. ... ... ... 2-72
FFO3 - SP RAM Parity Checkeron Bytet . ... . ... .. ... 2-72
FFO4 - SP RAM Parity Checkeron Byte 2 . . .. .. ... ... .... 2-72
FGOS5 - DMA Write Four Bytes - First Part . . . . . . . .. .. ... .. .. 2-73
FGO6 - DMA Write Four Bytes - Second Part . e 2-73
FGO7 - DMA Write Four Bytes - Third Part . . . . ... ... ... . 273
FGO8 - DMA Write Four Bytes - Fourth Part . . . . ... .. ... ... . 2-73
FGO09 - DMA Wnite zeroBytes . . . . . . ... ... .. ... 2-73
FG10 - DMA Wnite 254 Bytes . . . . . . . . .. .. ... ... .. .. 273
FIO4 - DMA Bus Parity Check During Read . . . . ... .. ... ... 2-74
FIO6 - DMA Read zeroBytes . . . .. .. .. ... ... ... ..., .. 2-74
FJOt - DMA Storage Protect Mechanism . .. .. ... .. .. ... . 2-74
FKO1 - DMA MSAC Parity Checker . . . .. ... .. ... ... ... . 2-75
FKO2 - DMA MSDC Parity Checker . . . .. .. ... . ... ... ... . 2-75
FKO3 - Valid Tag Line Too Early o . 2-75
FKO4 - Valid Tag Line Too Late . . . . ... ... ... ... .. ..... 2-75
FLO1 - Interface Error Checker . . . . . ... .. e 2-76
FLO2 - BSIN Tag Line Checker . . .. ... ... ........ R . 2-76
FLO3 - out of Range Addressing Checker . . . .. ... ... ... .... 2-76
FLO4 - MCTL Error 010 Checker . . . . . . .. .. ... ... ... . 2-76
FMO1 - DMA Bus Arbitration . . . . . .. ..o oo 2-77
FNO1 - Time-out Checker . . .. .. ... .. .. 2 4
FNO2 - Time-out Parity Checkeron Byte O . . .. ... .. ... .. 2-77
FNO3 - Time-out Parity Checkeron Byte1 . ... ... .. L 24T
IFT H - Full Instruction Set . . . . . ... .. ... ... ... ... 2-78
ERCs for Unexpected Interrupts . . . . . . .. e 2-78
HAOQO1 - Full Instruction Set (Level 1only) . . ... ... .. . .... . 2-78
HA10 (or HE10) - B Instruction . . . . . ... .. e ... 2-78
HA11 (or HE11) - LRI, BZL and BN Instruction . . .. .. .. ... .. 2-78
HA12 {or HE12) - XRI Instruction . . . . . .. ... .. ... ... . 2-79
HA13 (or HE13) - ARl Instruction . . . . ... .. .. ... ... ... 2-79
HA15 (or HE15) - Data Flow Path Byte One (zeros Pattern) . .. .. . .. 2-80
HA16 (or HE16) - Data Flow Path Byte One (ones Pattern) . . . . .. .. 2-80
HA18 (or HE18) - Data Flow Path Byte Zero (ones Pattern) . . . . .. .. 2-81
HA19 (or HE19) - Data Flow Path Byte zero (zeros Pattern) . . . . .. .. 2-81
HA1B (or HE1B) - ORI Instruction . . . . . . . .. ... ... ... ..... 2-81
HA1C (or HE1C) - NRl Instruction . . . . . . . . . . ... ... ... ... 2-82
HA1D (or HE1D) - TRM Instruction . . . . . . .. ... ... ... ..... 2-82
HA1E (or HE1E) - SR! Instruction . . . . . . .. .. ... .. ... ... .. 2-82
HA1F (or HE1F) - CRl Instruction . . . . . . .. .. ... .. ... .... 2-83
HA20 (or HE20) - LCR Instruction . . . . . . ... ... ... . ...... 2-83
HA22 (or HE22) - B, BCL, BZL and BB Instructions . . . . .. .. .. ... 2-84
HA23 (or HE23) - ACR Instruction . . . . . ... .. ... ... ... .... 2-84
HA24 (or HE24) - OCR Instruction . . . .. .. . . e e 2-84
HA25 (or HE25) - NCR Instruction . . . . . . . ... ... ... ... 2-85
HA26 {or HE26) - XCR Instruction . . . . . .. .. .. ... ... ... .. 2-85
- HA27 (or HE27) - SCR Instruction . . . . . . . . ... ... ... ..., 2-85
HA28 (or HE28) - CCR Instruction . . . . . . . . . ... ... ... ..... 2-86
HA29 (or HE29) - LCOR Instruction . . . . .. .. .. ... ... ...... 2-86
HA2A (or HE2A) - LHR Instruction . . . . . .. . ... ... ... .. ... 2-86
HA2B (or HE2B) - SHR Instruction . . . .. .. .. ... ... ... .. 2-86
HA2C (or HE2C) - CHR Instruction . . . . . . . . . ... ... ... ..., 2-87
HAZ2E (or HE2E) - Data Flow Path Byte 0 and 1 Using LHR and CHR (part
.......................................... 2-87
HA2F (or HE2F) - Data Flow Path Byte 0 and 1 Using LHR and CHR {part
) e 2-87
HA31 (or HE31) - AHR Instruction . . . . . .. .. .. ... ... ...... 2-88
HA32 (or HE32) - OHR Instruction . . . . . . . .. . ... ... ... ... 2-88
HA33 (or HE33) - NHR Instruction . . . . . .. ... ... ... .. ... . 2-88
HA34 (or HE34) - XHR instruction . . . . . .. .. ... ... .. 2-89
HA35 {(or HE35) - LHOR Instruction . . . . .. ... ... ... ... ... 2-89
HA36 {or HE36) - LOR Instruction . . . . ... ... . ... ... ... ... 2-89
HA37 (or HE37) - AR Instruction . . . . . . . . .. ... .. ... ... ... 2-90
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HA38 (or HE38) -
HA3A (or HE3A)
HA3B (or HE3B)
HA3C (or HE3C)
HA3D (or HE3D)
HA3E {
HA3F (or HE3F) -
HA40 (or HE40) -
HA41 (or HE41) -
HA42 (or HE42) -
HA43 (or HE43) -
HA44 (or HE44) -
HA45 (or HE45) -
HA46 (or HE46) -
HAA47 (or HEA47) -
HA48 (or HE48) -
HA439 (or HE49) -
HA4A (or HE4A)
HA4B (or HE4B)
HA4C (or HE4C)
(

HA4D (or HE4D) - STH (using HW Direct Add. Save Area)
HA4E (or HE4E) -

HA4F (or HE4F) -
HAS50 {or HES50) -
HAS51 (or HES1) -
HAS53 {or HES3) -
HA54 {or HE54) -
HAS5 (or HESS) -
HAS56 (or HES6) -
HAS7 (or HES7) -
HAS58 (or HE58) -

or HE3E) -

Data Flow Path Byte X Data Sensitivity
- LA Instruction
- Data Flow Path Byte X, 0 and 1

LR Instruction

Local Store Register 3 and 5 Byte X
OR Instruction
NR Instruction
XR Instruction . ..
AR Instruction {(Overflow)
SR Instruction
CR Instruction
L Instruction
LH Instruction
STH Instruction
L and LH Using RO as a Sink
L (from FW Direct Add. Save Area) .
LR Using RO as the Sink
- 1C Instruction
- ICT Instruction
- ST Instruction

STC Instruction

STCT Instruction
Shift Right Fullword - Part 1
Shift Right Fullword - Part 2
24-bit ARI

24-bit SRI

24-bit ACR
24-bit SCR
BAL and BALR Instruction
BCT Instruction

HASA (or HB5A, HC5A, HD5A, HE5A) - Register Decode, Current Int.

Level Reg Group - Part 1

HA5B (or HB5B, HC5B, HD5B, HESB) - Register Decode, Current Int.

Level Reg Group - Part 2

HASC (or HB5C, HC5C, HD5C, HE5C) - Add and Subtract Pattern

Sensitivity .
HASF - Input/Out

HAB0 - Input for CCU Lag Address Register

put Instruction Decode

HA61 - General Purpose Register Interaction (Level 1 only)

HAB2 - I/O Register Decode (Level 1 only)

HAB3 - General Purpose Register Data Sensitivity (Level 1 only)

HA80 - Level 110 2,10 5, to 1
HA81 - Level 1t0 3,t0 5, to 1
HAS83 - Level 110 4,t0 5, to 1
HA84 - Level 110 5,104,103, t0 2, t0 1
HAS85 - Level 1t0 2,t0 3,104, t0 5, to 1
HBO1 - Full Instruction Set {Level 2 only)

HBS5A/5B (see HA5A/5B) - Reg Decode, Current Int Lvl Reg Group

{Level 2 only)

HB5C (see HASC) - Add and Subtract Pattern Sensitivity (Level 2 only)

HB67 - General Purpose Register Interaction (Level 2 only)
HBB9 - I/0 Register Decode (level 2 only)

HB6A - General Purpose Register Data Sensitivity (Level 2 only)

HCO01 - Full Instruction Set (Level 3 only)

HC5A (see HAS5A) - Reg Decode, Current Int Lvl Reg Group (Level 3

only)

HC5B (see HASB) - Reg Decode, Current Int Lvl Reg Group (Level 3

only)

HC5C (see HAS5C) - Add and Subtract Pattern Sensitivity (Level 3 only)

HC6F - General Purpose Register Interaction {Level 3 only)
HC70 - I/0O Register Decode (Level 3 only)

HC71 - General Purpose Register Data Sensitivity (Level 3 only)

HDO1 - Full Instruction Set (Level 4 only)

HDSA (see HAS5A) - Reg Decode, Current Int Lvl Reg Group (Level 4

only)

HD5B (see HAS5SB) - Reg Decode, Current Int Lvl Reg Group (Level 4

only)

HDSC (see HASC) - Add and Subtract Pattern Sensitivity (Level 4 only)

HD76 - General Purpose Register Interaction {Level 4 only)
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HD77 - I/O Register Decode (Level 4only) . .. ... ... ... .. ...
HD78 - General Purpose Register Data Sensitivity {Level 4 only) .
HE10 (see HA10) - B Instruction (Level Sonly) . ... .. ... ... .
HE11 (see HA11) - LRI, BZL and BB Instruction {Level Sonly) .. ...
HE12 (see HA12) - XRI Instruction {Level Sonly) . . ... .. ... ...
HE13 (see HA13) - ARI Instruction (Level Sonly) . . .. ... ... ...
HE15 (see HA15) - Data Flow Path Byte 1 (Os Pattern) (Level 5 only) .
HE16 (see HA16) - Data Flow Path Byte 1 (Os Pattern) (Level 5 only)
HE18 (see HA18) - Data Flow Path Byte 0 (1s Pattern) (Level 5 only)
HE19 (see HA19) - Data Flow Path Byte 0 (1s Pattern) (Level 5 only) .
HE1B (see HA1B) - ORI Instruction (Level 5only) . . .. ... ... ...
HE1C (see HA1C) - NRI Instruction (Level 5only) . . . .. ... ... ..
HE1D (see HA1D) - TRM Instruction {Level 5only) . . ... ... .. .
HE1E (see HA1E) - SRI Instruction (Level 5only) . .. ... ... ..
HE1F (see HA1F) - CRI Instruction (Level Sonly) . . ... ... ...
HE20 (see HA20) - LCR Instruction (Level 5only) . . .. ... .. ..
HE22 (see HA22) - B. BCL, BZL and BB Instructions (Level 5 only)
HE23 {see HA23) - ACR Instruction {Level 5only) . ... ... . ...
HE24 (see HA24) - OCR Instruction (Level Sonly) .. .. .. .. .. .
HE25 (see HA25) - NCR Instruction (Level 5only) . . ... ... .. ...
HE26 (see HA26) - XCR Instruction {(Level Sonly) . . . .. . .. .. .
HE27 (see HA27) - SCR Instruction (Level Sonly) . .. .. . ... . .. .
HE28 (see HA28) - CCR Instruction {Level Sonly) . . ... .. ... ...
HE29 (see HA29) - LCOR Instruction (Level 5only) . . . . .. ... ...
HE2A (see HA2A) - LHR Instruction (Level 5only) . ... ... ...
HE2B (see HA2B) - SHR Instruction (Level Sonly) . . ... . ... ...
HE2C (see HA2C) - CHR Instruction (Level 5only) . . .. ... . ..
HE2E (see HAZ2E) - Data Flow Path Byte 0 and 1 Using LHR and CHR
HE2F (see HA2F) - Data Flow Path Byte 0 and 1 Using LHR and CHR
HE31 (see HA31) - AHR Instruction {(Level 5only) . ... ... . . ..
HE32 (see HA32) - OHR Instruction (Level Sonly) . . .. .. .. ..
HE33 (see HA33) - NHR Instruction (Level 5only) . . ... ... .. ...
HE34 (see HA34) - XHR Instruction {Level S5only) . . . ... .. ... .
HE35 (see HA35) - LHOR Instruction (Level 5only) . . ... . .. .. .
HE36 (see HA36) - LOR Instruction (Level S5only) . ... ... . . .
)
)

—
o s e,

HE37 (see HA37) - AR Instruction (Level Sonly) . .. .. ... .. .
HE38 (see HA38) - Data Flow Path Byte X {(Level S5only) . . . . ..
HE3A (see HA3A) - LA Instruction (Level 5only) . . . ... ... .
HE3B (see HA3B) - Data Flow Path Byte X, 0 and 1 (Level 5 only)
HE3C (see HA3C) - LR Instruction (Level 5only) . .. ... ... .. .
HE3D (see HA3D) - Local Store Register 3 and 5 Byte X (Level 5 only)
HE3E (see HA3E) - OR Instruction (Level Sonly) . ... ... ... ...
HE3F (see HA3F) - NR Instruction (Level 50only) . .. .. ... ... .
HE40 (see HA40) - XR Instruction (Level 5only) . ... .. ... ... .
HE41 (see HA41) - AR Instruction (overflow) (Level Sonly) . ... ...
HE42 (see HA42) - SR Instruction (Level 5only) . . .. .. ... .. ...
HE43 (see HA43) - CR Instruction (Level Sonly) . . ... .. ... ...
HE44 (see HA44) - L Instruction (Level 5only) . . . ... ... .. ... .
HE45 (see HA45) - LH Instruction (Level Sonly) . . . ... ... .. .. .
HE46 (see HA46) - STH Instruction (Level 5only) . .. ... ... .. .
HE47 (see HA47) - L and LH Using RO as a Sink {Level 5only) . .
HE48 (see HA48) - L {from FW Direct Add. Save Area) (Level 5 only)
HE49 (see HA49) - LR Using RO as the Sink (Level 5only) . . . .. .
HE4A (see HA4A) - IC Instruction (Level 5only) . ... ... ... ... .
HE4B (see HA4B) - ICT Instruction (Level Sonly) . . . ... ... ... ..
HE4C (see HA4C) - ST Instruction (Level Sonly) .. ... ... ... .
HE4D (see HA4D) - STH (using HW Direct Add. Save Area) (Level 5
only) . .
HE4E (see HA4E) - STC Instruction (Level Sonly) . . .. ... ... ...
HE4F (see HA4F) - STCT Instruction (Level 5only) . ... ... . ... .
HESO (see HAS0) - Shift Right Fullword - Part 1 (Level 5only) . . ...
HES51 (see HAS51) - Shift Right Fullword - Part 2 (Level 5only) . . ...
HES53 (see HAS3) - 24-bit ARI (Level Sonly) . . ... ... .. ... ...
HES54 (see HAS54) - 24-bit SRl (Level 5only) ... .. ... ... . ...
HES5 (see HASS) - 24-bit ACR (Level S5only) . .. ... ... .. .....
HES6 (see HASL6) - 24-bit SCR (Level Sonly) . .. .. ... ... . ....
HES7 (see HAS7) - BAL and BALR Instruction (Level Sonily) ... ...
HES8 (see HAS58) - BCT Instruction (Level 5only) . ... ... ... ...
HE5A/5B (see HAS5A/5B) - Reg Decode, Current Int Lvl Reg Group
(Level S5only)y . .. . .
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HESC (see HASC) - Add and Subtract Pattern Sensitivity (Level 5 only) 2-115

HGO01/HGO2 - Storage Test . . . . .. .. ... ... ... ... ...... 2-116
HHO1 - CHIO Write Operations . . . . . . . ... .. ... ... ...... 2-116
HHO2 - CHIO Read Operations . . . ... ... ... ... .. ... 2-116
HIO1 - Branch Trace (level 1) . . . . . . .. .. ... ... .. .. ..... 2-117
HIO2 - Branch Trace (levels 1,2, 4, and5) ... .. ... . ... .... 2-117
HIO3 - Single Address Compare on Load Instruction . . .. .. ... .. 2-117
HI04 - Single Address Compare on Store Instruction . . . . .. ... .. 2-117
HIO5 - Double Address Compare on Load Instruction . .. . . ... . . 2-118
HIO6 - Double Address Compare on Store Instruction . . . . . . .. .. 2-118
HIO7 - Two Single Address Compare on Instruction Fetch . . . . . . .. 2-118
HIO8 - Branch Trace {Level 1 with Output X’'76") . . .. ... . ... ... 2-118
Subroutine SBXT: Byte X Test . . . . . . .. ... . ... ... ..... 2-119
Subroutine SETUP: Initialize Level Exit, Reset Interrupt Mask . . . . . 2-119
Subroutine SIOD: In/Out Register Decode . . . . . .. ... ... ... .. 2-119
Subroutine SLST: General Purpose Registers Test . . . . . .. ... .. 2-119
Subroutine SRGI: Register Interaction Test . . . . . . ... ... ... . 2-120
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Introduction

The CCU diagnostic group Is divided into the following internal function tests (IFTs) that

test

compare (IFT H).

Direct/indirect operations (IFT A)
High-speed Buffer (IFT B)

Storage control CCUI/MCTL (IFT D)
Storage control ECC/MCTL, storage access, and storage/High-speed buffer (IFT E)
Storage control DMA functions (IFT F)

Full instruction set and interrupt mechanism. storage test and branch trace/address

STO CCU-A
SCTL| CCUI PUC
Logic
Cache
MCTL (HSB)
ECC | DHA
Logic MIOC
MOSS
T
MCC
MCCUA

Figure 2-1. CCU Diagnostic Areas
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Requirements
The MOSS must have undergone an IML and be running before testing the CCU. When

under test, the CCU is dedicated to diagnostic mode. To gain meaningful error informa-
tion, the CCU IFTs must be run in sequence.

Because the CCU diagnostics modify the LSSD strings, the CCU services must not be
used while testing the CCU.

Warning: Ensure that all CAs are set to DSBL (disabled).

Selection
DIAG==
2 CCU group selected
X Specific IFT X in this group (A through F, H)
XY Specific section XY in IFT X (AA through FN, HI)

XYZzZ Specific routine ZZ in section XY (AAO1 through HI08)

For specific section and routine selection, see routine lists on the following
pages.

Move the cursor from its initial position (DIAG= = >) to the next, after each
parameter is entered. To skip a parameter entry, press the --> key.

To correctly interpret the results of a selected section or routine, make sure
that the preceding IFTs, sections, and routines in the group are running
without error.

The routine identification contains the IFT number, the section number, and
the routine number as follows:

I — IFT Number

AlAl1]0

L] 1
Routine Number

» Section Number

ADP#==>_ Enter the CCU: A
LINE= = > Not applicable
OPT==> N

For option display and description, see Chapter How to Run 3745 Diagnostics of the 3745
Maintenance Information Procedure (MIP) manual.

For specific section and routine selection, see routine lists on the following pages.
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Diagnostic Screen Example

- N
FUNCTION ON SCREEH: OFFLINE DIAGS
GROUP 1 ADP# iLIHE
LALL | i
2 CCU |A- B,
3 10cBi1- 4
4CA 1- 16!
5 1SS |1- 32°0- 31
6 TRSS|1- 6.1- 2
7 HISS 1- 8
8 OLT |1- 16! DIAGIIOSTICS INITIALIZATION
OPT = Y IF MODIFY
OPTION REQUIRED |
ENTER REQUEST ACCORDIMG TO THE DIAG.HENU
DIAG==> AA  ADP#==> A LINE==> 0PT==> N
===>
FI:END F2:MENUZ F3:ALARM
- J

Figure 2-2. Diagnostic Request Panel

On the above screen, section AA will run on CCU A. Press SEND to execute the

request. Read what the DCM displays in the work area, and proceed with the next

action according to

Restriction: For offline diagnostics the results from running a selected section or

the displayed menu or message.

routine are valid only if the preceding IFTs, sections, and routines of the diagnostic have

run error-free.

Additional Info Field Descriptions

The "ADDIT INFO field’ displays codes after an unexpected error has occurred, see the
screen example in the following figure. See the description of the possible codes on the

following page.

4 N
| AAAxAAARRKAKAARA ORIGIN: MOSS<-DCM
| *RM 3050541 * LEVEL : X'01"
| *RAC 541 * LVLHSK: X'00'
I * *
| *xkxrrkFrkxrrxxk ADN]T [NFO:
wxxrk ABEND *rx% | MAC 1/0 RC=Xx'1162"
PFl : RETURN TO | ON MACRO KO OF$=058C
HAIN MENU | START 00:07:40 STOP 00:08:01
| DIAG HUNG
I
===> UNEXPECTED ERROR
F1:END F2:MENU F3:ALARM
- ,/

Figure 2-3. ADDIT

INFO Field in Unexpected Error Display Screen

Chapter 2. CCU Diagnostics.
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ADDIT INFO Field code Description

CMSA or A CCU-to-MOSS Status A register
CMSB or B CCU-to-MOSS Status B register
CMSCorC CCU-to-MOSS Status C register

Status 1 register
Status 4 register
PCW ADDR Processor Control Word address
RC Return Code if MOSS operation is rejected

RC Bits for CCU

00 Not OK return from CAC (always 1)
01 Adapter down

02 LSSD string ID error

03 LSSD residual count error
04 CCU busy bit On

05 Device busy bit On

06 10C Bus error

07 Operation check

08 Exception

09 Scanner error 1

0A CHIO Abort

20 Unexpected interrupt

40 Abend request

80 Invalid PCW DEF

81 CCU power down

FF Abort

Figure 2-4. ADDIT INFO Field Description

Concurrent Mode (CDG)

No CCU routine can be run in concurrent mode.

Running Time

CCU Diagnostic Running Time: When the diagnostic request is 2, the total running time
is more than 34 minutes.

The individual IFT running times are as follows:

IFT A, 14 minutes
IFT B, 6 minutes
IFT D, 1 minute

IFT E, 5 minutes
IFT F, 5 minutes
IFT H, 3 minutes.

Manual Intervention Routine

Routine ATO5 only runs when the 3745 is in ‘network” mode via the control panel. ltis
used to test the ‘Network power Off (NPO)’ facility.
Other ‘manual intervention’ routines are: the AR0O4 and the BF03.

Pattern Table for Parity Checkers (SPATG)

Unless otherwise stated, the following patterns are used in the CCU routines for the
8-bit parity checker.

X'CO’ with 0 as bad parity
X'BA’ with 1 as bad parity
X'27’ with 1 as good parity
X'5D" with 0 as good parity
X’A9’ with 1 as good parity
X’00” with 1 as good parity.
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RAC-to-FRU Conversion List for CCU

The reference code displayed on the diagnostic screen can be translated into a valid
FRU list. To obtain this FRU list, use the BER Correlation (BRC) function of MOSS
(described in Chapter BER Analysis of the 3745 Service Function manual).

The following list represents only an approximative cross-reference between the RAC
codes defined in the routine description error tables and the FRU(s) that are involved in
the error.

RAC Associated FRU List

1700 MCC, SCTL, PUC (STO)

{800 | MCC, PUC, SCTL
1801 HCC

802 tee, Puc

{803 MCe

1804 HCC

|805 PUC

1806 PUC, MCC

1807 PUC

808 PuC, SCTL

1809 SCTL

| 80A SCTL, PUC
iSOB SCTL, STO
180C SCTL, STO

80D SCTL, ST0

80E SCTL

80F STO

810 STO, SCTL

811 STO

812 ST0, SCTL

814 PUC

815 MCC

817 SCTL

818 MCC

819 STO

822 PCC, NCC, PUC
823 TCH, STG1, STG2

CCU Unexpected Errors

RAC 700 is displayed whenever an error occurs on the MOSS-to-CCU interface (CCU
adapter return code not zero).

Before changing associated FRUs, rerun the diagnostics from the beginning.
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AA01, AA02, AAD3

Routine Descriptions

AA01 - MOSS Inoperative

This routine verifies that the MOSS inoperative detection and subsequent bit setting are
working correctly.

When the "MOSS inoperative bit’ (0.0) is set in the MCCU Status 0 (STATO) register, the
MCCU to MIOC (MCC to PUC) interconnection is disabled. Any subsequent read opera-
tion causes a level 0 interrupt by provoking a time out.

FUNCTION:

Disable all interrupt lines to MOSS and set the MOSS inoperative bit in the "MCCU
Status 0 (STATO) register’. Read from address 0 to check that the MCCU-to-MIOC inter-
connection is disabled; this condition is verified by a level 0 interrupt.

ERC | RAC Error description
0700 | 800 No time out {level O interrupt) detected in MCCU.

AA02 - CCU Parity Check During Read

This routine checks that the MIOC raises a “‘CCU interface parity’ check bit when a read
operation is performed, a bad parity address is used. The routine verifies the correct
running of the Address Bus Parity Checker and CCU Interface Parity Line.

FUNCTION:

Force a bad parity on the address bus to the MIOC. Perform a read to check that ‘CCU
interface parity’ is raised by MIOC.

ERC | RAC Error description
0700 | 800 No parity check detected in MIOC.

AA03 - CCU Parity Check During Write

This routine checks that the MIOC raises a ‘CCU interface parity’ check bit when a write
operation is performed, a bad parity address is used. The routine verifies the correct
running of the "address bus parity checker” and ‘CCU interface parity line’”.

FUNCTION:

Force a bad parity on the address bus to the MIOC. Perform a write to check that ‘CCU
interface parity’ is raised by MIOC.

ERC | RAC Error description
0700 | 802 No parity check detected in MIOC.
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AAQ5, AAO6, AAD7

AA05 - MCCU-to-MIOC Interconnection

This routine ensures that the ‘MCCU-to-MIOC data bus’ and parity checker interface
functions correctly. It checks that no data bus lines bits are stuck high/low or short
circuit, and that the data bus parity checker responds correctly to good and bad parity
test patterns. Data patterns are written to the SCAN register.

STEP:

1 Apply good parity patterns from the SPATG table to the data bus. Then verify the
parity checker.

2. Apply bad parity patterns from the SPATG table to the data bus. Then verify the
parity checker.

ERC | RAC |Step Error description

0700 | 802 1 Parity check error detected.
0701 | 802 2 No parity check error detected

AAQ06 - Scan Register

This routine checks the ‘MIOC data bus’ using the Scan register as a data buffer.
STEP:

1. Write test patterns from the SPATG table to the scan register via the data bus, read
the register’s content and compare it with the written data.

2. Check the MCCU’s STATO register for any errors detected.

ERC | RAC |[Step Error description

0700 | 802 1 Scan register content 1S not as expected.
0701 | 802 2 Error bit set in MCCU STATO register.

AAQ7 - String Select Register

This routine checks that the “string select’ register can be written and read without
error.

STEP:
1. Write test patterns to the “string select’ register (C-clock stop and "MIOC diagnostic’
bits are set On). Then read the register’s content and compare it with the written
data.

2. Check the STATO register for any errors detected.

ERC | RAC |Step Error description

Q701 | 805 1 Mismatch Iin ‘string select’ register’s written and read data.
0702 | 805 2 Error bit set iIn MCCU STATO register.
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AA08, AA0Y, AA10, AA11

AAO08 - Step Register - First Part

This routine checks that all bits in the “step register’ can be set and reset correctly

when in ‘"MIOC diagnostic’ mode, and C-clock stop bits are set in the “"string select’ reg-
ister’.

STEP:

1. Write test patterns to the step register (C-clock Stop and MIOC Diagnostic bits in the
‘string select’ register are set On). Then read the step register and compare its
content with the written data

2. Check the STATO register for any errors detected.

ERC [RAC |Step Error description

0700 | 805 1 Initral value not set in STRI.

0701 | 805 1 Mismatch in Step reqister’s written and read data.
0702 {805 2 Error bit set in MCCU STATO register.

AA09 - Step Register - Second Part

This routine checks that the ‘MIOC diagnostic’ bit in the "string select’ register can be
reset correctly. It also checks for the correct shift action in the step register.

STEP:
1. Read the content of the “string select’ register

2. Write test patterns to the ’string select’ register (C-clock stop and "MIOC diagnostic’
bits are set On). Then read the register and compare its content with the written

data.
ERC | RAC |[Step Error description
0700 | 805 1 ‘String select’ register content not correct.
0701 [ 805 2 Mismatch In ‘string select’ register’s written and read data.

AA10 - String Address Decoder

This routine checks that the “string address decoder’ and associated error detection
logic is running correctly.

STEP:

1. Write the “string select’ register using C-clock Stop, Not MIOC Diagnostic mode and
string address 0. Activate the shift mode, and read the “string select’ register, then
check for an address decode error.

2. Increment the string address and repeat the test.
3. Loop for all strings.

ERC | RAC |[Step Error description

0700 | 809 1 SCTL string in error.

0701 | 805 2 Any PUC string(s) in error.
0702 | 80A 3 SCTL and PUC strings in error.

AA11 - Step Register - Third Part

This routine checks that the shift values put in the Step register cause the "scan reg-
ister’ to be shifted the correct number of steps. It also verifies that string address X'F*
shifts In ones and string address X’0” shifts in zeros.

STEP:

1. Write/read Scan register for string address X'0".
2. Write/read Scan register for string address X'F’.

ERC |RAC | Step Error description

0700 | 805 1 Read data not as expected.
0701 | 805 2 Read data not as expected.

2-16 3745 Diagnostic Descriptions




ABO1, AB02, AB03, AB04

ABO1 - CCU LSSD String - First Part

This routine checks the propagation of the 14 operational strings associated with the
LSSD mechanism.

FUNCTION:

Write, then read the 14 "LSSD strings’ with a series of test patterns.

ERC |RAC Error description

0700 | 808 SCTL string In error.
0701 [ 805 Any PUC string(s) in error.
0702 | 80A SCTL and PUC strings In error.

ABO02 - CCU LSSD String - Second Part

This routine checks the propagation of the 14 operational strings associated with the
LSSD mechanism.

FUNCTION:

Write, then read the 14 LSSD strings with a series of test patterns (complemented form
of those used in routine ABO1).

ERC | RAC Error description

0700 | 809 SCTL string In error.
0701 | 805 Any PUC string(s) in error.
0702 | 80A SCTL and PUC strings in error.

ABO3 - CCU LSSD String - Third Part

This routine checks the propagation of the initial operational string associated with the
LSSD mechanism.

FUNCTION:

Write, then read the LSSD initial string using initial data values.

ERC | RAC Error description
0700 | 80A Mismatch between data written and data read.

ABO04 - Storage Error 1 and 2 Tags

This routine checks the propagation of the ‘STG ERROR 1 AND 2 tags” between the
SCTL and the PUC. In so doing, FRU isolation is improved in the event of Unexpected
Level 1 Interrupt with storage errors, as the PUC can be eliminated

FUNCTION:

Force both STG ERROR 1 AND 2 tags to all possible values in the SCTL. Execute one
clock pulse and check the tags in the PUC.

ERC | RAC | Error description
0701 | 80A STG ERROR 1 or 2 tag values not as expected.
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ACO01, AC02, ACO03

ACO01 - CCU-to-MOSS Status C Register

This routine ensures that all the ‘CCU-to-MOSS status C register’ bits can be read and
reset from MOSS.

STEP:

1. Set the bits in the CCU-to-MOSS Status C register.
2. Reset the bits in CCU-to-MOSS Status C register.

ERC | RAC | Step Error description

0701 | 805 1 Bit not set in CCU-t0-MOSS Status C register.
0702 | 805 2 Bit not reset in CCU-t0o-MOSS Status C register.

ACO02 - CCU-to-MOSS Status A Register

This routine ensures that all the "CCU-to-MOSS status A register’ bits can be read and
reset from MOSS.

STEP:

1. Set the bits in the 'CCU-t0-MOSS status A’ register.
2. Reset the bits in CCU-to-MOSS Status A register.

ERC | RAC |Step Error description

0701 {805 1 Bit not set in CCU-to-MOSS Status A register.
0702 | 805 2 Bit not reset in CCU-t0-MOSS Status A register.

ACO03 - CCU-to-MOSS Status B Register

This routine ensures that all the CCU-to-MOSS Status B register bits can be read and
reset from MOSS.

STEP:

1. Set the bits in the "CCU-to-MOSS status B register’.
2. Reset the bits in CCU-to-MOSS Status B register.

ERC | RAC |Step Error description

0701 | 805 1 Bit not set in CCU-to-MOSS Status B register.
0702 | 805 2 Bit not reset In CCU-to-MOSS Status B register.
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ACO05, ACO06, ACO7

ACO05 - Low Level Interrupt to MOSS Interconnection

This routine checks the ‘CCU low level interrupt {LLIR)" to MOSS path when set by
CCU-to-MOSS Status B and CCU-to-MOSS Status C register bits.

FUNCTION:

Set and reset the CCU-to-MOSS Status B and C bits in succession and verify the LLIR
setting.

ERC | RAC Error description

0701 | 802 LLIR not set when CCU-to-MOSS Status B register bits are set.
0702 | 805 LLIR not reset when CCU-to-MOSS Status B register bits are reset.
0703 | 805 LLIR not set when CCU-to-MOSS Status C register bits are set.
0704 | 805 LLIR not reset when CCU-to-MOSS Status C register bits are reset.

ACO06 - MIOC Error Check After CCU Initialization

This routine checks the "MIOC error check mechanism’, which is run immediately after
CCU initialization.

FUNCTION:
Read the MIOC Error and ‘MOSS data operand (MDOR) parity error’ latches.

ERC | RAC Error description

0700 [ 805 MIOC Error latch 1s set after CCU Initialization.
0701 | 805 MDOR Parity Error tatch 1s set.
0702 | 805 Both error latches are set.

ACO07 - High Level Interrupt Line From CCU-to-MOSS

This routine checks the ‘CCU high level interrupt (HLIR)" to MOSS path when set by
‘CCU-to-MOSS status A register” and MIOC Error latches.

FUNCTION:

Set and reset the CCU-to-MOSS Status A bits and MIOC Error latches in succession and
verify the HLIR setting.

ERC | RAC Error description

0701 | 802 HLIR not set when CCU-to-MOSS Status A register bits are set.
0702 | 805 HLIR not reset when CCU-to-MOSS Status A register bits are reset.
0703 | 805 HLIR not set when MIOC Error latches are set.

0704 | 805 HLIR not reset when MIOC Error latches are reset.
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ACO08, AC09, AC10, AC11

ACO08 - MOSS 10C1 Error Path

This routine checks the "MOSS |10C1 error’ path through CCU-to-MOSS Status A reg-
ister.

STEP:

1. Set error bits and verify the content of the CCU-to-MOSS Status A register.
2. Reset error bits and verify the content of the CCU-to-MOSS Status A register.

ERC | RAC | Step Error description

0700 | 805 1 MOSS IOCS error bit not set in CCU-to-MOSS Status A register.

0701 | 802 1 HLIR not set when MOSS IOCS error bit Is set in the CCU-to-MOSS
Status A register.

0702 | 805 2 MOSS 10CS error bit not reset in CCU-to-MOSS Status A register.

0703 | 802 2 HLIR not reset when MQOSS IOCS error bit 1s reset in the CCU-to-MOSS
Status A register.

ACO09 - MOSS I0C2 Error Path

This routine checks the "MOSS |0C2 error’ path through CCU-to-MOSS Status A reg-
ister.

STEP:

1. Set error bits and verify the content of the CCU-to-MOSS Status A register.
2. Reset error bits and verify the content of the CCU-to-MOSS Status A register.

ERC | RAC | Step Error description

0700 | 805 1 MOSS 10CS error bit not set in CCU-to-MOSS Status A register.

0701 {802 1 HLIR not set when MQOSS IOCS error bit 1s set in the CCU-to-MOSS
Status A register.

0702 | 805 2 MOSS IOCS error bit not reset iIn CCU-to-MOSS Status A register.

0703 | 802 2 HLIR not reset when MOSS IOCS error bit is reset in the CCU-to-MOSS
Status A register.

AC10 - CCU Hard Check Adapter Stop Path

This routine ensures that when the IOC1 and IOC2 error latches are On, the "Hard Check
condition’ is set if the "Adapter interface Check Stop’ latch is On, and not set if the
Check Stop latch is Off.

FUNCTION:

Set Check Stop latch Off and On in the Adapter Interface and read the CCU-to-MOSS
Status A register.

ERC | RAC Error description

0700 | 805 CCU Hard Check Is set On when the Check Stop latch is Off.
0701 | 805 CCU Hard Check I1s set Off when the Check Stop latch i1s On.

AC11 - Hard Check "hard’ Errors

This routine ensures that when a ‘Hard Error latch’ is On the Hard Check bit in the
‘CCU-to-MOSS Status A register’ is On.

FUNCTION:

Set 'Hard’ Error latch in the CCU and read the CCU-to-MOSS Status A register.

ERC | RAC Error description
0700 | 805 CCU Hard Check is Off.
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AC13, AC14, AC15, AC16

AC13 - Bypass CCU Check Stop

This routine ensures that when MIOC Error latch and Bypass CCU Check Stop latch are
both set, the Hard Check bit in the CCU-to-MOSS Status A register is set Off.

FUNCTION:

Set MIOC Error and ‘Bypass CCU Check Stop’ latches On and read the CCU-to-MOSS
Status A register.

ERC | RAC Error description
0700 | 805 CCU Hard Check 1s On.

AC14 - CCU Check Stop Path

This routine checks that the Program Stop and AIO Stop latches are on when MIOC
Error latch is On and Bypass CCU Check Stop latch 1s Off The ‘Bypass CCU Check Stop

latch On’ condition should prevent the setting of the Program Stop and AIO Stop
latches.

STEP:

1. Read Mode Control Register B with ‘Bypass CCU Check Stop’ latch On
2. Read Mode Control Register B with ‘Bypass CCU Check Stop” latch Off

ERC | RAC |Step Error description

0700 | 805 1 Program Stop and AlO Stop latches On.
0701 | 805 2 Program Stop and AlO Stop latches Off.

AC15 - CCU Check Reset Function

This routine ensures that the ‘CCU Check Reset function’, when On, resets all the Hard
Check Error latches.

FUNCTION:

Set the CCU Check Reset bit. Check all error latches that were previously set.

ERC | RAC Error description
0700 | 805 Hard Check Error latch remains On.

AC16 - MOSS Interrupt Disable Function

This routine checks that High Level Interrupt Request (HLIR) and Low Level Interrupt
Request (LLIR) reporting is disabled when the "MOSS Interrupt Disable’ bit, in the Diag-
nostic Mode Control register, is On.

STEP:

1. Set MOSS Interrupt Disable bit On in the Diagnostic Mode Control register. Gen-
erate an HLIR.

2. Set MOSS Interrupt Disable bit On in the Diagnostic Mode Control register. Gen-
erate an LLIR.

ERC | RAC |Step Error description

0700 | 805 1 HLIR reported to MCCU.
0701 | 805 2 LLIR reported to MCCU.

Chapter 2. CCU Diagnostics. 2-21



ADO1, AD02, ADO3

ADO1 - ROSAR Byte 0 Parity Checker

This routine checks that the parity checker on the Read Only Storage Address Register

(ROSAR) byte 0 detects parity errors, and propagates the error condition to the MIOC
Error latch.

STEP:

1. Write a good parity pattern to the "/ROSAR register” and check the MIOC Error latch.
2. Write a bad parity pattern to the ROSAR register and check the MIOC Error latch.
3. Using good parity patterns, compare data sent and data received.

ERC | RAC [Step Error description

0700 | 805 1 MIOC Error latch not set, good parity check failure.
0701 | 805 2 MIOC Error latch not set, bad parity not detected.
0702 | 805 3 Good parity, data compare error.

ADO2 - ROSAR Byte 1 Parity Checker

This routine checks that the parity checker on the Read Only Storage Address Register

(ROSAR) byte 1 detects parity errors, and propagates the error condition to the MIOC
Error latch.

STEP:

1. Write a good parity pattern to "ROSAR byte 1" and check the MIOC Error latch.
2. Write a bad parity pattern to ROSAR byte 1 and check the MIOC Error latch.
3. Using good parity patterns, compare data sent and data received.

ERC | RAC |Step Error description

0700 | 805 1 MIOC Error latch not set, good parity check fallure.
0701 | 805 2 MIOC Error latch not set, bad parity not detected.
0702 | 805 3 Good parity, data compare error.

ADO3 - LSAR Parity Checker

This routine checks that the parity checker on the Local Storage Address Register

(LSAR) register detects parity errors, and propagates the error condition to the MIOC
Error latch.

STEP:

1. Write a good parity pattern to the ‘LSAR register’ and check the MIOC Error latch.
2. Write a bad parity pattern to the LSAR register and check the MIOC Error latch.
3. Using good parity patterns, compare data sent and data received.

ERC | RAC |Step Error description

0700 | 805 1 MIOC Error latch not set, good parity check faillure.
0701 | 805 2 MIOC Error latch not set, bad parity not detected.
0702 1805 3 Good parity, data compare error.
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ADO06, AD08, AD09, AD10

ADO06 - Address Compare Control Register Parity Checker

This routine checks that the parity checker on the Address Compare Control register
detects parity errors, and propagates the error condition to the MIOC Error latch.

STEP:

1. Write a good parity pattern to the "Address Compare Control’ register and check the
MIOC Error latch.

2. Write a bad parity pattern to the Address Compare Control register and check the
MIOC Error latch.

3. Using good parity patterns, compare data sent and data received.

ERC |RAC |Step Error description

0700 | 805 1 MIOC Error latch not set, good parity check failure.
0701 | 805 2 MIOC Error latch not set, bad parity not detected.
0702 | 805 3 Good parity, data compare error.

ADO8 - MOSS Data Operand Register Byte X Parity Checker

This routine checks that the parity checker on the MOSS Data Operand Register (MDOR)
byte X detects parity errors, and propagates the error condition to the MIOC Error latch.

STEP:
1. Write a good parity pattern to byte X of the MDOR register and check the MIOC

Error latch.

2. Write a bad parity pattern to byte X of the MDOR register and check the MIOC Error
latch.

3. Using good parity patterns, compare read data with written data.

ERC | RAC |[Step Error description

0700 | 805 1 MIOC Error latch not set, good parity check failure.
0701 | 805 2 MIOC Error latch not set, bad parity not detected.
0702 | 805 3 Mismatch between read data and written data.

ADO09 - MOSS Data Operand Register Byte 0 Parity Checker

This routine checks that the parity checker on the MOSS Data Operand Register (MDOR)
byte 0 detects parity errors, and propagates the error condition to the MIOC Error latch.

STEP:

1. Write a good parity pattern to byte 0 of the MDOR register and check the MIOC
Error latch.

2. Write a bad parity pattern to byte 0 of the MDOR register and check the MIOC Error
latch.

3. Using good parity patterns, compare read data with written data.

ERC | RAC |Step Error description

Q700 | 805 1 MIOC Error latch not set, good parity check failure.
0701 | 805 2 MIOC Error latch not set, bad parity not detected.
0702 | 805 3 Mismatch between read data and written data.

AD10 - MOSS Data Operand Register Byte 1 Parity Checker

This routine checks that the parity checker on the MOSS Data Operand Register (MDOR)
byte 1 detects parity errors, and propagates the error condition to the MIOC Error latch.

STEP:
1. Write a good parity pattern to byte 1 of MDOR register and check the MIOC Error
latch.

2. Write a bad parity pattern to byte 1 of MDOR register and check the MIOC Error
latch.

3. Using good parity patterns, compare read data with written data.

ERC | RAC |Step Error description

0700 | 805 1 MIOC Error latch not set, good parity check failure.
0701 | 805 2 MIOC Error latch not set, bad parity not detected.
0702 | 805 3 Mismatch between read data and written data.
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AEO1, AEO2, AE03, AED4

AEO1 - Mode Control Register B

This routine checks that the latches of the ‘Mode Control Register B” (BREG), can be set
and reset via MOSS direct write operations.

STEP:

1. Turn On one bit at a time and verify.
2. Turn Off one bit at a time and verify

ERC | RAC | Step Error description

0700 | 805 1 Data not set In BREG.
0701 | 805 2 Data not reset in BREG.
0702 | 805 1,2 MIOC error detected.

AEO2 - Diagnostic Mode Control Register

This routine checks that the latches of the Diagnostic Mode Control Register (DMCR),
can be set and reset via MOSS direct write operations.

STEP:
1. Write a pattern of floating ones and zeroes to the DMCR, read the DMCR using

LSSD operations, and compare.
2. Check the MIOC Error latch.

ERC | RAC |[Step Error description

0700 | 805 1 Data mismatch between written and read data.
0701 | 805 2 MIOC error detected.

AEO03 - Branch Trace Level Control Register

This routine checks that the latches of the Branch Trace Level Control Register (BTLC),
can be set and reset via MOSS direct write operations.

STEP:
1. Write a pattern of floating ones and zeroes to the BTLC, read the BTLC using LSSD

operations, and compare.
2. Check the MIOC Error latch.

ERC | RAC | Step Error description

0700 | 805 1 Data mismatch between written and read data.
0701 | 805 2 MIOC error detected.

AEO04 - Address Compare Control Register

This routine checks that the latches of the Address Compare Control Register (ACC1),
can be set and reset via MOSS direct write operations.

STEP:
1. Write a pattern of floating ones and zeroes to the ACC1, read the ACC1 using LSSD

operations, and compare.
2. Check the MIOC Error latch.

ERC |RAC |[Step Error description

0700 | 805 1 Data mismatch between written and read data.
0701 | 805 2 MIOC error detected.
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AE05, AE06, AEO7, AEO8

AEO05 - Mode Control Register A

This routine checks that the latches of the Mode Control Register A (MCRA), can be set
and reset via MOSS direct write operations.

STEP:

1. Write a pattern of floating ones and zeroes to the MCRA, read the MCRA using
LSSD operations, and compare.
2. Check the MIOC Error latch.

ERC | RAC |Step Error description

0700 | 805 1 Data mismatch between written and read data.
0701 ] 805 2 MIOC error detected.

AEO06 - Local Store Address Register

This routine checks that the latches of the Local Store Address Register (LSAR), can be
set and reset via MOSS direct write operations.

STEP:

1. Write a pattern of floating ones and zeroes to the LSAR, read the LSAR using LSSD
operations, and compare.
2. Check the MIOC Error latch.

ERC | RAC |Step Error description

0700 | 805 1 Data mismatch between written and read data.
0701 | 805 2 MIOC error detected.

AEQ7 - ROS Address Register Byte 0

This routine checks that the latches of the ROS Address Register Byte 0 (ROSAR), can
be set and reset via MOSS direct write operations.

STEP:

1. Write a pattern of floating ones and zeroes to ROSAR byte 0, read ROSAR byte 0
using LSSD operations, and compare.
2. Check the MIOC Error latch.

ERC | RAC |Step Error description

0700 | 805 1 Data mismatch between written and read data.
0701 | 805 2 MIOC error detected.

AEO08 - ROS Address Register Byte 1

This routine checks that the latches of the ROS Address Register Byte 1 (ROSAR), can
be set and reset via MOSS direct write operations.

STEP:

1. Write a pattern of floating ones and zeroes to ROSAR byte 1, read ROSAR byte 1
using LSSD operations, and compare.
2. Check the MIOC Error latch.

ERC | RAC |Step Error description

0700 | 805 1 Data mismatch between written and read data.
0701 | 805 2 MIOC error detected.
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AE09, AE13, AE14, AE15

AE09 - MOSS-to-CCU Status Register

This routine checks that the latches of the "MOSS-to-CCU Register’ (MCCS), can be set
and reset via MOSS direct write operations.

STEP:
1. Write a pattern of floating ones and zeroes to MCCS, read MCCS using LSSD oper-

ations, and compare.
2. Check the MIOC Error latch.

ERC |RAC |Step Error description

0700 | 805 1 Data mismatch between written and read data.
0701 | 805 2 MIOC error detected.

AE13 - CCU-to-MOSS Status D Register

This routine checks that the latches of the CCU-to-MOSS Status D register (CMSD) can
be read via a direct read operation.

FUNCTION:

Write by LSSD and read the CMSD register by direct operation.

ERC | RAC Error description

0700 {805 Data error only.

AE14 - CCU-to-MOSS Status E Register

This routine checks that the latches of the CCU-to-MOSS Status E register (CMSE) can
be set and reset via a direct write operation.

FUNCTION:

Write by LSSD and read the CMSE register by direct operation.

ERC | RAC Error description
0700 | 805 Data error only.

AE15 - CCU-to-MOSS Status F Register

This routine checks that the latches of the CCU-to-MOSS Status F register (CMSF) can
be set and reset via a direct write operation.

FUNCTION:

Write by LSSD and read the CMSF register by direct operation.

ERC | RAC Error description
0700 | 805 Data error only.
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AE16, AE17, AE18

AE16 - MOSS Data Operand Register Byte X

This routine checks that the latches of the MOSS Data Operand Register (MDOR) byte X
can be written via a direct write operation.

STEP:

1. Write to MDOR byte X by direct operation, read MDOR byte X using LSSD oper-
ations, and compare.
2. Check the MIOC Error latch.

ERC | RAC |Step | Error description

0700 | 805 1 Data mismatch between written and read data.
0701 | 805 2 MIOC error detected.

AE17 - MOSS Data Operand Register Byte 0

This routine checks that the latches of the MOSS Data Operand Register (MDOR) byte 0
can be written via a direct write operation.

STEP:

1. Write to MDOR byte 0 by direct operation, read MDOR byte 0 using LSSD oper-
ations, and compare
2. Check the MIOC Error latch.

ERC | RAC |Step | Error description

0700 | 805 1 Data mismatch between written and read data.
0701 | 805 2 MIOC error detected.

AE18 - MOSS Data Operand Register Byte 1

This routine checks that the latches of the MOSS Data Operand Register (MDOR) byte 1
can be written via a direct write operation.

STEP:
1. Write to MDOR byte 1 by direct operation, read MDOR byte 1 using LSSD oper-

ations, and compare.
2. Check the MIOC Error latch.

ERC | RAC |Step Error description

Q700 | 805 1 Data mismatch between written and read data.
0701 | 805 2 MIOC error detected.
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AKO01, AK02, AK03

AKO01 - ROS Content

This routine checks all the ROS words for their correct content.
STEP:

1. Select all 512 words in turn from the ROSAR.
2. Do one clock step.

3. Read, using LSSD operations, the latches set by every ROS word and compare with
the expected values provided by a table.

ERC |RAC | Step Error description
0701 | 805 3 One or more latches incorrectily set.

AKO02 - ROS Addressing Control

This routine verifies that a correct ROS word is selected from the prefetch operation
(POP) decode.

STEP:

1. Write an instruction in the "CCU, POP register (POPR)".

2. Prepare the instruction prefetch (IPF) Control latches and reset the Program Stop
latch.

3. Read, using LSSD operations, the latches set by a particular ROS word.

ERC |RAC |Step Error description
0701 | 805 3 Wrong ROS word was selected.

AKO3 - ROS Word Chaining, CCU

This routine verifies that ROS words are correctly chained.

STEP:

1. Select ROS word X 1B’.
2. Read, using LSSD operations, the latches set by all eight chained ROS words.

ERC |RAC |Step Error description
Q0701 | 805 2 Error In the selection of the ROS word.
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ALO1, ALO2, ALO3, ALO4

ALO1 - address compare address 1 register, CCU

This routine checks the ‘Address Compare Address 1 (ACC1) register’ via an indirect
write operation.

FUNCTION:

Write, then read the ACC1 register.

ERC | RAC Error description
0701 | 805 Written and read values are different.

ALO2 - Address Compare Address 2 Register

This routine checks the "Address Compare Address 2 (ACC2) register’ via an indirect
write operation.

FUNCTION:

Write, then read the ACC2 register.

ERC | RAC Error description
0701 | 805 Written and read values are different.

ALO3 - Branch Trace Lower Limit Register

This routine checks the “CCU, Branch Trace Lower Limit (LOWE) register’ via an indirect
write operation.

FUNCTION:

Write, then read the LOWE register.

ERC | RAC Error description
0701 [805 Written and read values are different.

ALO4 - Branch Trace Upper Limit Register

This routine checks the “CCU, Branch Trace Upper Limit (UPPE) register’ via an indirect
write operation.

FUNCTION:

Write, then read the UPPE register.

ERC | RAC Error description
0701 | 805 Written and read values are different.
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ALO6, ALO7

ALO6 - Local Store Addressing

This routine verifies that the ‘CCU, Local Store addressing mechanism’ is running cor-
rectly.

FUNCTION:

Write to each Local Store address a data pattern which is the same as the address.
Read Local Store and check content.

ERC | RAC Error description

0701 | 805 Written and read values are different.

ALO7 - Local Store Data Sensitivity

This routine checks for “CCU, Local Store data sensitivity’.

FUNCTION:

Write to each Local Store address test patterns. Read Local Store and check content

ERC | RAC Error description

0701 | 805 Written and read values are different.
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AMO1, AM02, AMO3, AM04, AMO5

AMO1 - Instruction Address Register Indirect Read

This routine checks the "CCU, Instruction Address Register (IAR)’ via an indirect read
operation.

FUNCTION:

Write via LSSD and then read by indirect operation the |AR register.

ERC

RAC

Error description

0701

805

Read and written vaiues are different.

AMO02 - Work Register 1 Indirect Read

This routine checks the "CCU, Work Register 1 (WKR1)” via an indirect read operation.
FUNCTION:

Write via LSSD and then read by indirect operation the WKR1 register.

ERC

RAC

Error description

0701

805

Read and written values are different.

AMO3 - Work Register 2 Indirect Read

This routine checks the "CCU, Work Register 2 (WKR2)’ via an indirect read operation.

FUNCTION:

Write via LSSD and then read by indirect operation the WKR2 register.

ERC

RAC

Error description

0701

805

Read and written values are different.

AMO04 - Work Register 3 Indirect Read

This routine checks the "CCU, Work Register 3 (WKR3)’ via an indirect read operation.
FUNCTION:

Write via LSSD and then read by indirect operation the WKR3 register.

ERC

RAC

Error description

0701

805

Read and written values are different.

AMOS5 - Work Register 4 Indirect Read

This routine checks the ‘CCU, Work Register 4 (WKR4)’ via an indirect read operation.
FUNCTION:

Write via LSSD and then read by indirect operation the WKR4 register.

ERC

RAC

Error description

0701

805

Read and written values are different.
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AMO06, AMO7, AM0O8, AM10, AM11

AMO6 - Work Register 5 Indirect Read

This routine checks the ‘CCU, Work Register 5 (WKRS)’ via an indirect read operation.
FUNCTION:

Write via LSSD and then read by indirect operation the WKRS register.

ERC | RAC Error description
0701 | 805

Read and wnitten values are different.

AMO7 - Work Register 6 Indirect Read

This routine checks the "CCU, Work Register 6 (WKR6)" via an indirect read operation.
FUNCTION:

Write via LSSD and then read by indirect operation the WKR6 register.

ERC | RAC
0701 | 805

Error description

Read and written values are different.

AMO8 - Work Register 7 Indirect Read

This routine checks the ‘CCU, Work Register 7 (WKR7)’ via an indirect read operation.
FUNCTION:

Write via LSSD and then read by indirect operation the WKRY7 register.

ERC | RAC

Error description
0701 | 805

Read and written values are different.

AM10 - Storage Address Register Indirect Read

This routine checks the "CCU, Storage Address Register (SAR)’ via an indirect read
operation.
FUNCTION:

Write via LSSD and then read by indirect operation the SAR register.

ERC | RAC
0701 | 805

Error description

Read and written values are different.

AM11 - IOC1 Address Register Indirect Read

This routine checks the ‘CCU, 1I0C1 Address Register (IO1A)’ via an indirect read opera-
tion.
FUNCTION:

Write via LSSD and then read by indirect operation the IO1A register.

ERC | RAC Error description
Q0701 | 805

Read and written values are different.
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AM12, AM13, AM14, AM15

AM12 - 10C1 Data Register Indirect Read

This routine checks the ‘CCU, I0C1 Data Register (I01D)’ via an indirect read operation.

FUNCTION:

Write via LSSD and then read by indirect operation the 101D register.

ERC | RAC

Error description

0701 | 805

Read and written values are different

AM13 - 10C2 Address Register Incirect Read

This routine checks the ‘CCU, I0C2 Address Register (I02A)" via an indirect read opera-

tion.

FUNCTION:

Write via LSSD and then read by indirect operation the IO2A register.

ERC | RAC

Error description

0701 | 805

Read and written values are different.

AM14 - I0C2 Data Register Indirect Read

This routine checks the 'CCU, 10C2 Data Register (I02D)’ via an indirect read operation.

FUNCTION:

Write via LSSD and then read by indirect operation the 102D register.

ERC | RAC

Error description

0701 [ 805

Read and written values are different.

AM15 - Lagging Address Register Indirect Read

This routine checks the ‘CCU, Lagging Address Register (LAR)’ via an indirect read

operation.

FUNCTION:

Write via LSSD and then read by indirect operation the LAR register.

ERC | RAC

Error description

0701 | 805

Read and written values are different.
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ANO1, ANO2, ANO3, AN04, ANOS

ANO1 - Work Register 1 Indirect Write

This routine checks the ‘CCU, Work 1 Register (WKR1)" via an indirect write operation.
FUNCTION:

Write by indirect operation and then read WKR1 via LSSD operation.

ERC | RAC Error description

0701 | 805 Written and read values are different.

ANO2 - Work Register 2 Indirect Write

This routine checks the "Work 2 Register (WKR2)’ via an indirect write operation.
FUNCTION:

Write by indirect operation and then read WKR2 via LSSD operation

ERC |RAC | Error description

0701 | 805 Wnitten and read values are different.

ANO3 - Work Register 3 Indirect Write

This routine checks the "Work 3 Register (WKR3)’ via an indirect write operation.
FUNCTION:

Write by indirect operation and then read WKR3 via LSSD operation.

ERC | RAC Error description

0701 | 805 Written and read values are different.

ANO4 - Work Register 4 Indirect Write

This routine checks the "Work 4 Register (WKR4)’ via an indirect write operation.
FUNCTION:

Write by indirect operation and then read WKR4 via LSSD operation.

ERC |[RAC Error description

0701 | 805 Written and read values are different.

ANO5 - Work Register 5 Indirect Write

This routine checks the "Work 5 Register (WKRS)” via an indirect write operation.
FUNCTION:

Write by indirect operation and then read WKR5 via LSSD operation.

ERC |RAC Error description

0701 | 805 Written and read values are different.
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ANO06, ANO7, ANO8, AN09

ANO06 - Work Register 6 Indirect Write

This routine checks the 'Work 6 Register (WKR6)’ via an indirect write operation.
FUNCTION:

Write by indirect operation and then read WKR6 via LSSD operation.

ERC |RAC Error description
0701 | 805 Written and read values are different.

ANO7 - Work Register 7 Indirect Write

This routine checks the "Work 7 Register (WKR7)’ via an indirect write operation.
FUNCTION:

Write by indirect operation and then read WKR7 via LSSD operation.

ERC | RAC Error description
0701 | 805 Written and read values are different

ANO8 - Instruction Address Register Indirect Write

This routine checks the “Instruction Address Register (IAR)’ via an indirect write opera-
tion.

FUNCTION:

Write by indirect operation and then read IAR via LSSD operation.

ERC | RAC Error description
0701 } 805 Written and read values are different.

ANO09 - Storage Address Register Indirect Write

This routine checks the ‘Storage Address Register (SAR)’ via an indirect write opera-
tion.

FUNCTION:

Write by indirect operation and then read SAR via LSSD operation.

ERC | RAC Error description
0701 | 805 Written and read values are different.
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A0O02, AOO03

AOO02 - IPF Control Mechanism

This routine checks the “instruction prefetch (IPF) control mechanism’.

FUNCTION:

Load prefetch operation registers POPA, POPB, POPC, and POPD with different patterns.

Then load in succession IPF control with all possible values. Then verify the content of
OPDB.

ERC | RAC Error description

0700 | 805 Incorrect value 1n operation data buffer (OPDB).

to ERC wtll give the IPFC value which caused the error: 0704 = 04, 0705 = 05,
0708 0706 = 06, 0707 = 07. 0708 = 08, 0709 = 09,

070A = 0A, 070B = 08, 0700 = 00.

AOO03 - Wrap Branch Trace Mechanism

2-36

This routine checks the ‘CCU, Wrap Branch Trace mechanism’.

STEP:

1. Initialize Local Store with the following values: LS X’7B’ Branch Trace Table Pointer
LS X’7C’ Branch Trace Table Size LS X'7D” Branch Trace Table Address.

2. Force Branch Trace Counter LSDA to O via LSSD operations, and activate Wrap
Branch Trace mode.

3. Read back LS X'7B’ and check that it is equal to LS X'7D".

4. Read back LSDA and verify that it is equal to LS X'7C".

ERC |RAC |Step Error description

0700 | 805 3 LS X'7B’ 1s not loaded with Branch Trace Table Address.
0701 | 805 4 LSDA counter ts not loaded with Branch Trace Table Size.
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AOO04 - IAR Incrementer

This routine verifies that the 'IAR register’ is incremented via the 'IAR Incrementer’.

FUNCTION:

AO004, AO05, AO06

Increment the IAR register by a value of 2 through the IAR Incrementer.

ERC

RAC

Error description

0700

805

1AR value is incorrect

AOO05 - SAR Incrementer

This routine verifies that the "SAR register’ is incremented via the ‘SAR Incrementer’.

FUNCTION:

Increment the SAR register by values of 0, 1, 2 and 4 through the SAR Incrementer.

ERC

RAC

Error description

0700

805

SAR value Is Incorrect

AO06 - SAR Overflow

This routine verifies that the 'SAR Overflow’ is given when an overflow above 16M
bytes is detected

ERC

RAC

Error description

0700

805

SAR overfiow not raised.
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APO01, AP02, APO5

APO1 - Initial Storage Key Values

This routine checks the initial value of the keys (must be zero) for all possible key types
in the first 4K of storage, before execution of any Output X'73".

FUNCTION: Test the following key values for zero

Modifier 000 = user key

Modifier 100 = user key + 4K block

Modifier 001 = storage protect

Modifier 101 = storage protect + 4K block
Modifier 011 = read only key

Modifier 111 = read only key + 4K block
Modifier 010 = address exception

Modifier 110 = address exception + 4K block

ERC |RAC Error description

0700 | 805 Modifier 000 user key, key value I1s not O.

0701 | 805 Modifier 001 _= storage protect. key value Is not 0.
0702 | 805 Medifier 010 address exception, key value is not 0.
0703 | 805 Modifier 011 read only key, key value 1s not 0.

0704 | 805 Modifier 100
0705 | 805 Modifier 101
0706 | 805 Modifier 110
0707 | 805 Modifier 111

user key + 4K block, key value i1s not 0.

storage protect + 4K block, key value 1s not 0.
address exception + 4K block, key value 1s not 0.
read only key + 4K block, key value i1s not 0.

(IR

AP02 - Storage Key Data Registers

This routine tests the ‘"User Key Data Register (UKDR)” and ’Storage-Protect Key Data
Register (SKDR)’ (which includes read only, storage protect, and address exception
keys).

FUNCTION:

Write via LSSD operation and read back via Input X’73", the UKDR and SKDR and then
compare values.

ERC | RAC Error description

0700 | 805 Modifier 000 user key, mismatch between written and read values.

0701 | 805 Modifier 001 storage protect, mismatch between written and read values.
0702 | 805 Modifier 010 address exception, mismatch between written and read values.
0703 | 805 Modifier 011 read only key, mismatch between written and read values.

0704 805 Modifier 100
0705 | 805 Modifier 101
0706 | 805 Modifier 110
values.

0707 |805 Modifier 111 = read only key + 4K block, mismatch between written-read values.

[T

user key + 4K block, mismatch between written and read values.
storage protect + 4K block, mismatch between written-read values.
address exception + 4K block, mismatch between written-read

||

APO5 - Input X'75’

2-38

This routine checks Input X’'75” using the procedure ‘Write via LSSD then read by IN7X’".
At the end of the test, errors and register are reset.
STEP:

1. Write via LSSD operation and read back via Input X'75’, then compare values.
2. Reset register.

ERC |RAC |Step Error description

0700 [ 805 1 Mismatch between read and written values.
0701 | 805 2 Register not reset.
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APO6, AP07, APOD, APOE, APOF

APO6 - Input X'76’

This routine checks Input X’'76” using the procedure 'Write via LSSD then read by IN7X".
At the end of the test, errors and register are reset.

STEP:

1. Write via LSSD operation and read back via Input X'76°, then compare values.
2. Reset register

ERC | RAC |Step | Error description

0700 {805 1 Mismatch between read and written values.
0701 | 805 2 Register not reset.

APO7 - Input X'77’
This routine checks Input X'77°.

STEP:

1. Write via LSSD operation and read back via Input X’77” in clock-step mode, then
compare values.
2. Reset register.

ERC | RAC |Step | Error description

0700 | 805 1 Mismatch between read and written values.
0701 | 805 2 Register not reset.

APOD - Input X’7D’

This routine checks Input X’7D" using the procedure ‘Write via LSSD then read by IN7X".
At the end of the test, errors and register are reset.

STEP:

1. Write via LSSD operation and read back via Input X'7D’, then compare values.
2. Reset register.

ERC | RAC | Step Error description

0700 | 805 1 Mismatch between read and written values.
0701 | 805 2 Register not reset.

APOE - Input X’7E’

This routine checks Input X’7E” using the procedure ‘Write via LSSD then read by IN7X".
At the end of the test, errors and register are reset.

STEP:

1. Write via LSSD operation and read back via Input X’7E’, then compare values.
2. Reset register.

ERC | RAC |Step Error description

0700 | 805 1 Mismatch between read and written values.
0701 | 805 2 Register not reset.

APOF - Input X’7F’

This routine checks Input X'7F” using the procedure "Write via LSSD then read by IN7X".
At the end of the test, errors and register are reset.

STEP:

1. Write via LSSD operation and read back via Input X’7F’, then compare values.
2. Reset register.

ERC |RAC |Step | Error description

0700 | 805 1 Mismatch between read and written values.
0701 | 805 2 Register not reset.
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AQO1, AQ02, AQO3

AQO1 - Output X’73’ ROS Cycle

This routine checks that during an ‘Output X'73" ROS cycle’, the SAR is correctly
updated.

FUNCTION:

Write SAR with all ones. Write Output X'73" with storage protect key address to zero.
Read SAR and verify value.

ERC |RAC Error description

0700 | 805 SAR value not correct

AQO02 - User and Storage Key Data Registers

This routine tests the "User Key Data Register (UKDR)" and "Storage Key Data Register
(SKDRY’ (which includes read only, storage protect, and address exception keys).

FUNCTION:

Write via Output X’73" and read back via LSSD operation, the UKDR and SKDR and then
compare values

ERC |RAC Error description

0700 805 Modifier 000 user key, mismatch between written and read values.

0701 1805 Modifier 001 storage protect, mismatch between written and read values.

0702 |} 805 Modifier 010 address exception, mismatch between written and read values.
0703 | 805 Modifier 011 read only key, mismatch between written and read values.

0704 {805 Modifier 100 user key + 4K block, mismatch between written and read values.
0705 | 805 Modifier 101 storage protect + 4K block, mismatch between written and

[

read values.

Q706 | 805 Modifier 110 = address exception + 4K block, mismatch between written and
read values.

0707 | 805 Modifier 111 = read only key + 4K block, mismatch between written and
read values.

AQO03 - Modify Key Function

This routine verifies that Output X'73" does not modify key values when the modify bit is
set Off.

FUNCTION:

Write Output X’73" with and without modify, then read via Input X’'73” and verify key
value is 0.

ERC |RAC Error description

0700 | 805 Modifier 000 = user key, key value modified when modify bit 1s Off.

0701 | 805 Modifier 001 storage protect, key vaiue modified when modify bit 1s Off.
0702 | 805 Modifier 010 = address exception, key value modified when modify bit is Off.
0703 | 805 Modifier 011 read only key, key value modified when modify bit 1s Off.
0704 |805 Modifier 100 user key + 2K block, key value modified when modify bit 1s Off.
0705 | 805 Modifier 101 storage protect + 2K block, key value modified when modify
bit 1s Off.

0706 | 805 Modifier 110 = address exception + 2K block, key value modified when
modify bit is Off.

0707 |805 Modifier 111 = read only key + 2K block, key value modified when modify
bit 1s Off.

([ T
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ARO1, AR03, AR04

ARO1 - Key Storage Addressing

This routine checks the 'CCU, key storage addressing mechanism’.

FUNCTION:

Write every word of key storage (the storage containing all the storage keys) with its
own address as data. Read back every word via LSSD operations and compare values.

ERC | RAC Error description
0701 | 805 Read value is different to written data.

ARO3 - Key Storage Data Sensitivity
This routine checks ‘CCU, key storage data sensitivity’.
FUNCTION:

Write every word of key storage with test patterns. Read back every word via LSSD
operations and compare values.

ERC | RAC Error description
0701 {805 Read value 1s different to written data.

ARO04 - Storage Protect Key RAM Data Sensitivity

This routine checks the CCU storage protect key RAM for data retention, and requires
manual intervention.

FUNCTION:

Write the storage protect key RAM with background data of all ones. Each word is
addressed with bit addresses incremented from 0 to 7, and written with a test data byte
of all zeroes. After a 16 ms delay, each data byte is read back and compared with the
written test pattern. If a data mismatch is detected an error is reported. Repeat the
test with background data of all zeroes and test data of all ones.

ERC | RAC Error description
1001 | 805 Read value s different to written data.
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AS01, AS02, AS03, AS04, AS05

ASO01 - Initial Timer Values

This routine checks the initial values of the high and low resolution timers.
STEP:

1. Write and read LSSD strings with clock Off. Extract the value of the high resolution
timer and check value.

2. Extract the value of the low resolution timer and check it.

ERC | RAC |Step Error description

0700 | 805 1 High resolution timer value not zero.
0701 | 805 2 Low resolution timer value not zero.

ASO02 - High Resolution Timer Incrementation and Overflow

This routine checks the ‘CCU, high resolution timer incrementation” and overflow oper-
ations.

FUNCTION:

Mask all interrupt levels. Initialize high resolution timer to X’3FFFFF’ via LSSD opera-
tion. Step the CCU 16 steps. Read content of timer.

ERC |RAC Error description
0700 | 805 High resolution timer value not X'00000F".

ASO03 - Low Resolution Timer Incrementation and High Resolution Timer
Overflow

This routine checks the "CCU, low resolution timer incrementation” and verifies high
resolution timer overflow response.

STEP:

1. Mask all interrupt levels. Initialize high resolution timer to X’3FFFFF’, and low resol-
ution timer to X’000FF8" via LSSD operations. Step the CCU 16 steps. Read
content of low resolution timer.

2. Read content of high resolution timer and check value.

ERC |RAC |Step | Error description

0700 |805 1 Low resolution timer value not X’000008".
0701 | 805 2 High resolution timer value not X’000000°.

AS04 - Timer As Utilization Counter

This routine checks the high resolution timer as a utilization counter.
STEP:

1. Mask all interrupt levels. Initialize the timer and set utilization counter mode. Set
enable bit in Output X’7A” Off, check timer value.
2. Set enable bit in Output X’7A’ On, check timer value.

ERC |RAC |[Step Error description

0700 | 805 1 Timer value has changed.
0701 | 805 2 Timer value has not reset.

ASO05 - High Resolution Counter Data Sensitivity

This routine checks the ‘CCU, high resolution counter data sensitivity’.

ERC |[RAC | Error description
0700 | 805 Counter value incorrect.
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ATO1, AT02

ATO01 - Output X'77

This routine checks the Output X'77" and resetting of interrupt conditions.

STEP:

1. Force all bits that can be reset by Output X’77” On, via an LSSD write operation.
Issue Output X’77’ to reset all bits. Read Input X'7E’ to verify if interrupt conditions
are reset.

2. Read Input X'7F’ to verify if interrupt conditions are reset.

ERC [RAC |[Step ( Error description

0700 | 805 1 Input X’7E" not equal to 0.
0701 | 805 2 Input X’7F" not equal to 0.

ATO02 - Output X’79” and Input X’79’

This routine checks the functionality of Output X'79" and Input X’79".

STEP:
1. Write LSSD with level 4 entered On. Initialize Output X'79" with:

set Program Request IPL;

set Program Level 5§ 'C’ latch;
set Program Level 5 "Z’ latch;
set Bypass CCU Check Stop.

Read the corresponding latches via LSSD operation and verify status.
Read 'CCU-to-MOSS Status A (CMSA) register’.

Read ’Input X'79".

Read "'CCU-to-MOSS Status F (CMSA) register’.

Initialize Output X’79’ with Inhibit Program Level 5 ‘C’ and ‘2’ latches, reset Bypass
CCU Check Stop. Read the corresponding latches via LSSD.

oo

6. Reset Program Request IPL in CMSA register. Read CMSA register.
7. Read Input X'79".
8. Read (CMSF) register.
9. Initialize Output X’79” with set AlO Stop mode on I0C1. Mode Control Register B.
10. Initialize Output X’79” with reset AlO Stop mode on IOC1. Read Mode Control Reg-
ister B.
11. Initialize Output X'79" with set AIO Stop mode on IOC1. Read Mode Control Reg-
ister B.
12. Initialize Output X'79” with reset AIO Stop Mode on I0C2. Read Mode Control Reg-
ister B.
ERC | RAC |Step | Error description
0700 | 805 1 Output X'79° latches not set On in LSSD string.
0701 | 805 2 Program Request IPL and CCU Hard Stop not set in CMSA.
0702 | 805 3 Level 5 'C" and "2’ latches not set in Input X'79".
0703 | 805 4 Level 5 'C” and "Z’ latches not set in CMSF.
0704 | 805 5 Level 5 'C” and "2’ latches not set in LSSD string.
0705 | 805 6 CCU Hard Stop not set in CMSA.
0706 | 805 7 Level 5§ 'C” and "Z’ latches not set in Input X'79".
Q707 | 805 8 Level 5 'C" and ‘Z’ latches not set in CMSF.
0708 | 805 9 AlO Stop mode on |IOC1 not set in Mode Control Register B.
0709 | 805 10 AIO Stop mode on 10C1 not reset in Mode Contro! Register B.
0710 | 805 1 AlO Stop mode on |IOC2 not set in Mode Control Register B.
0711 | 805 12 AlIO Stop mode on I0C2 not reset 1n Mode Control Register B.
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ATO03, ATO05, ATO06

ATO3 - Output X’7E’ and Output X'7F’
This routine tests the set and reset of the program interrupt masks.

STEP:

1. Initialize Output X'7E’ to set all interrupt mask bits. Read LSSD and check that all
mask bits are set.

2. Initialize Output X'7F’ to reset all interrupt mask bits. Read LSSD and check that all
mask bits are reset.

ERC [ RAC |[Step Error description

0700 | 805 1 Interrupt mask bits are not set.
0701 | 805 2 Interrupt mask bits are not reset.

ATO05 - Remote Power Off

This routine checks for the correct response to ‘Network Power Off (NPO)". The routine
requires manual intervention, and is an offline routine (it cannot be run in concurrent
mode}).

This routine is used together with the power-off MAPs of the Maintenance Information
Procedures (MIP) Manual, to detect the FRU responsible for an NPO failure.

1. Using the control panel select the 3745 network mode.

2. Running the routine will power the 3745 Off.

ERC | RAC Error description

0700 | 822 Remote Power Off has not occurred.

ATO06 - Output X’76"
This routine checks the Output X'76” and allowing of branch trace control option.

STEP:
1. Issue Output X'76" to set the CCU BT (branch trace) mode bit.

Read LSSD strings, extract CMSB register and check if the BT bit is set in CMSB
register. Read direct the CMSB register, check data read.
2. Issue Output X'76’ to clear the CCU BT (branch trace) mode bit.

Read LSSD strings, extract CMSB register and check if the BT bit is clear in CMSB
register. Read direct the CMSB register, check data read.
3. Write LSSD initial string (clock started). Enable HLIR/LLIR Interrupts from CCU.

ERC | RAC |Step | Error description

0700 | 805 1 Output X'76" did not set CCU BT mode in CMSB
0701 | 805 1,2 Direct read of CMSB different from Output X'76" data
0702 | 805 2 Output X'76" did not clear CCU BT mode in CMSB
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BAO1, BA02, BA03

BAO01 - CCU-to-CCUI Control Lines

This routine exercises the control lines from CCU to CCU! in read/write and Output-X"74’
situations.

STEP:

1. In the read situation, write situation, and the input-X’70" and Output-X'70" situation:

* Set Storage Go (STG GO), Write/Read (R/W) and BYTE SELECT lines for a write
from CCU.

» Prepare Storage Protect Write Inhibit (STG PROT WRITE INHIBIT) and Storage
User ID (STG USER ID) lines.

2. Send one clock step and check the control lines in the SCTL and HSB (cache).

ERC [ RAC |Step Error description

0101 | 80A 2 Error on request lines between CCU and CCUI.
0103 | 805 2 Error on control lines between CCU and HSB

Note: The ERR Bit Field Indicates the Request Pattern Expected in byte 0, and the
actual pattern in byte 1.

BAO2 - CCUIl-to-CCU Control Lines

This routine exercises the “storage grant control’ lines from CCUIl to CCU.

STEP:

For the Storage Grant line (six latches in CCUl and one in CCU), the following steps
are done in each instance:

1. Set pattern of Storage Grant (STG GRANT) in latches, send one clock step.
2. Check that the Storage Grant latch in CCU is set.
3. Clear all Storage Grant latches in CCU|l and HSB by LSSD operation.

ERC | RAC | Step Error description
5101 | 80A 2 Error on Storage Grant lines.

Note: The value in Register MIS3 is indicated in three Bytes of the ERR BIT field.

BAO03 - CCUI-to-HSB Control Lines
This routine exercises the control lines: Line Invalidate, Line Transfer and Data Valid
between CCU{ and CCU.
Note: The HSB is also known as the cache.

STEP:

To test the Line Invalidate (LINE INVAL), Line Transfer (LINE XFER) and Data Valid
(DATA VALID) lines, the following step directives are done for each line:

1. Set latch in CCU chain and reset the others.
2. Transmit the value to the PUC card.
3. Check the result in the SCTL chain.

ERC | RAC |Step Error description
8101 | 80A 3 Error on Line Invalidate, Line Transfer or Data Valid Lines.

Note: The ERR BIT field indicates in Bytes 0 and 1 the CSPY reference value.
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BA04, BB01, BC01, BCO2

BAO04 - CCU-to-CCUI Data and Address Buses

This routine exercises the data and address buses from CCU to CCUL

STEP:

1. Using selected test patterns, test the data and address lines with a full write (byte
select lines set to B'1111").

2. Test the data and address registers at the entry of the CCUI.

ERC | RAC |Step Error description

8102 | 80A 2 CCUl data register fallure during write.
8103 | 80A 2 CCU!l address register failure during write.

BBO01 - Disable CCUI

This routine verifies the ‘disabling of CCUI by LSSD".

STEP:

1. Force, via LSSD, the Disable Interface latch in the SCTL to be set On. Check that
the Disable Interface latch is set On.

2. Check that Storage Grant has not been raised in error.

ERC | RAC |Step Error description

1000 | 80A 1 Disable Interface latch not set.
1001 | 80A 2 Storage Grant raised

BCO01 - L-stat Latches

This routine tests the L-Stat latches in various functional modes.

STEP:

1. Set functional modes using CCU Output X'74" and then verify L-Stat latch status via
LSSD scan. Test L-Stat latches in:

HSB string

Disabled mode

Normal mode

Directory Test mode

Wait State

Flush mode

Data Array mode

Flush {second value) mode.

2. Set Disable CCUI, verify through LSSD.

e o o o o o o o

ERC | RAC |Step Error description

1000 | 805 1 Specific latches 1n HSB string not set after a valid Output X'74°
HSB function.

1001 | 80A 2 Disable CCUI Interface bit not set after corresponding Output X'74"
function.

BCO02 - L-Stat Latch Invalid Function Modes

This routine tests the 'L-Stat latches during invalid HSB function” modes.

STEP:

1. Set an invalid Output X’74" HSB function, and then verify the status of L-Stat latches
in HSB string.

2. Set Disable CCUI Interface bit after the corresponding Output X’74’ function, verify
through LSSD.

ERC | RAC |Step Error description

1000 | 805 1 L-Stat latche