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Notices

References in this publication to IBM products, programs or services do not
imply that IBM intends to make these available in all countries in which IBM
operates. Any reference to an IBM product, program, or service is not intended
to state or imply that only IBM’s product, program, or service may be used.
Any functionally equivalent product, program, or service that does not infringe
any of IBM’s intellectual property rights may be used instead of the IBM
product, program, or service. Evaluation and verification of operation in
conjunction with other products, except those expressly designated by IBM, is
the user’s responsibility.

IBM may have patents or pending patent applications covering subject matter in
this document. The furnishing of this document does not give you any license
to these patents. You can send license inquiries, in writing, to the IBM Director
of Commercial Relations, IBM Corporation, Purchase, NY 10577, U.S.A.

Electronic Emission Notices
Federal Communications Commission (FCC) Statement

Note: This equipment has been tested and found to comply with the limits for a
Class A digital device, pursuant to Part 15 of the FCC Rules. These limits are
designed to provide reasonable protection against harmful interference when
the equipment is operated in a commercial environment. This equipment
generates, uses and can radiate radio frequency energy and, if not installed
and used in accordance with the instruction manual, may cause harmful
interference to radio communications. Operation of this equipment in a
residential area is likely to cause harmful interference, in which case the user
will be required to correct the interference at his own expense.

Properly shielded and grounded cables and connectors must be used in order
to meet FCC emission limits. IBM is not responsible for any radio or television
interference caused by using other than recommended cables and connectors
or by unauthorized changes or modifications to this equipment. Unauthorized
changes or modifications could void the user’s authority to operate the
equipment. .

This device complies with Part 15 of the FCC Rules. Operation is subject to the
following two conditions: (1) this device may not cause harmful interference,
and (2) this device must accept any interference received, including
interference that may cause undesired operation.

For Canada, Canadian Department of Communication Statement, GX27-3883,
applies.
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Trademarks and Service Marks

The following terms, denoted by an asterisk (*), used in this publication, are
trademarks or service marks of IBM Corporation in the United States or other
countries:

IBM
System/370

The following terms, denoted by a double asterisk (**), used in this publication,
are trademarks of other companies:

Ethernet Xerox Corp.

Product Safety Information

General Safety

Safety Notices

This product meets IBM" safety standards.

For more information, see the IBM Telecommunication Products Safety
Handbook, GA33-0126.

See Safety Notices located at the beginning of the Maintenance Information
Procedures (MIP) manual, SY33-2054.

Service Inspection Procedures

The Service Inspection Procedures help service personnel check whether the
IBM 3745 Communication Controller conforms to IBM safety criteria. They have
to be used each time the 3745 safety is suspected.

The Service Inspection Procedures section is located at the beginning of the
3745 Maintenance Information Procedures manual.

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.

NSO R WN
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About This Book

Who Should Use This Book

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

It describes the diagnostic programs used with the IBM 3745.

How this Book Is Organized

This manual is divided into the following chapters:

© Copyright IBM Corp. 1987, 1991

Chapter 1. Diagnostic Overview
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)

10C bus switch and DMA bus switch (IFT G)

Full instruction set and interrupt mechanism, storage test and branch
trace/address compare (IFT H)

Chapter 3. IOCB Diagnostics
The {OCB diagnostic group is divided into three IFTs that test:

I0C primary bus (IFT I)
I0OC secondary bus (IFT J)
LSS and HSS attachment (IFT K)

Chapter 4. CAL Diagnostics

The CAL diagnostic group has only 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 tests the token-ring
subsystem functions.



Chapter 7. ESS Diagnostics

The ESS diagnostic group has one IFT (IFT U), which tests the Ethernet™
subsystem (ESS) and the Ethernet adapter card (EAC).

Chapter 8. HPTSS Diagnostics

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

Chapter 9. MOSS Diagnostics
MOSS hardware diagnostics is split into two groups:

ROS diagnostics, which test the processing and control functions of
MOSS

RAM diagnostics, which test MOSS adapter cards.
Appendixes for:

— Abbreviations
— Glossary

— Bibliography
— Index

What is New in This Book

X

This book gives information about:

* The diagnostics routines for all Models of the IBM 3745 Communication

Controller (including Models 130, 150, 170, 210, 310, 410, and 610).

e The Ethernet feature diagnostic routines.
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Where to Find More Information
This manual complements:

¢ The IBM 3745 Maintenance Information Reference (MIR), SY33-2056, for IBM
3745 Models 210, 310, 410, and 610.

* The IBM 3745 Hardware Maintenance Reference (HMR), SY33-2066, for IBM
3745 Models 130, 150, and 170.

* The IBM 3745 Maintenance Information Procedures {MIP), SY33-2054 (for
IBM 3745 Models 210, 310, 410, and 610) or SY33-2070 (for IBM 3745 Models
130, 150, and 170).

The reader should be trained on the 3745, and have an understanding of data
communications and modems.

Prerequisite publication:

* The Introduction to the IBM 3745 Communication Controller, GA33-0092 (for
IBM 3745 Models 210, 310, 410, and 610) or GA33-0138 (for IBM 3745 Models
130, 150, and 170).

Corequisite manuals are:

¢ The 3745 Communication Controller, Problem Determination Guide,
SA33-0096 (for all 3745 Models).

e The 3745 Communication Controller, Advanced Operation Guide, SA33-0097
(for aill 3745 Models).

e The 3745 Communication Controller, Service Functions, SY33-2055 (for IBM
3745 Models 210, 310, 410, and 610) or SY33-2069 {for iIBM 3745 Models 130,
150, and 170).

These manuals provide the procedures for operating the communication
controller.

Service Personnel Definitions

See the 3745 Maintenance Information Procedures (MIP).

About This Book Xi



Xil  I1BM 3745 Diagnostic Descriptions



Chapter 1. Diagnostic Overview

Introduction . . . ... e 1-3
Concurrent and Non-Concurrent Maintenance . . .. ... .. ...... 1-3
Diagnostic Package . . . . . . . . . ... 1-4
Diagnostic Monitoring . . . . . . . ... Lo 1-5

Diagnostic Control Monitor (DCM) . . . . . .. ... ... ... ... .. 1-5
Command Processor {CP) . . . . . .. ... .. ... ... 1-5
Diagnostic Control Facilities (DCF) . . . . . ... ... ... ... .... 1-5
Diagnostic Structure . . . . . ... L 1-5
Diagnostic Identification . . . .. ... .. ... ... oL 1-5
List and Durationof IFTs . . . . . .. .. .. ... ... ... ........ 1-6
Manual Routines . . . . . .. e 1-6
Format of Repair Action Codes . . . . . .. ... ... ... ... ..., 1-7
FRU List for Unexpected DCF Errors . . . . . . . . .. .. ... .. .... 1-8

Power Diagnostics . . . . . . . .. 1-9
Introduction . . . . ... e 1-9
Control Panel Test . . . . . . .. . .. . ... .o 1-9
Power Control Bus Test . . . . . . .. . ... . .. ... . ... ..... 1-9
MMIO Bus Test . . . . . . . . . . e 1-9
Power Analog Card Test . . . . . .. . . .. .. . ... .. 1-9
Power Logic Card Test . . . . . . .. .. .. .. . . ... ... 1-9

© Copyright 1BM Corp. 1987, 1991 11



1-2 1BM 3745 Diagnostic Descriptions



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 manual.

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

e N
FUNCTION ON SCREEN: OFFLINE DIAGS

HRRERCRARIH AR KRR FRU REMOVAL => POWER OFF

*RH R303B160  *

*RAC 911010012 * ERR BIT- DDDB

R RERUN REQUEST
A ABORT ROUTIME

I
|
C CANMCEL REQUEST | *ERC RBO52B05 * ERROR COUNT 00001
G GO | ARARRERE I KK SR AR
M MODIFY OPTIONS: |
S/LE/AL/ALS/B/DM |
Nu/W | START 21:22:08 STOP 21:23:02
C1/CNNN/C | REQUEST: RBO5 TSS DIAG RUNMING
R1/RNNN | OPTIONS: S NW Cl1 Rl BR ROUTINE RBO5 TSS 01 L 00
BR/NBR | LINE AD 0176
|
| ENTER REQUEST ACCORDING TO THE DIAG MENU
l ==>

===> ***ERROR FOUND***

F1:END F2:MENU F3:ALARM
- J

Figure 1-1. Error Found Panel - Example

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-byte ERC code (routine
RBOS and ERC 2B0S are shown in the example).

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

Concurrent and Non-Concurrent Maintenance

Most 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.

For 3745 Models 210, 310, 410, and 610, the modularity of the power supplies allows
concurrent repair per subsystem (CCU, MOSS), or per group of adapters (CAL, TSS,
TRSS, ESS, HPTSS). Repair action is done with the affected subsystem powered off.

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

Chapter 1. Diagnostic Overview 1-3



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 (systém tests).

3. IML checkout programs, for details of these programs, see the “IML/IPL" chapter in
the 3745 Maintenance Information Reference manual (for 3745 Models 210, 310, 410,
and 610).

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

OLTs
(Host)
IFT TRSS
Master
Code in MOSS
CA CA
IFT CAL IFT TSS
Code in MOSS
CP CSP
Code in CSP
IFT IFT 10C Bus IFT ESS
ccy Code in MOSS
SWITCH
Code | (Note) cP Csp
in Code in CSP
MOSS
IFT HPTSS
CP csp
Code in CSP
MOSS - T
DCF
1 T
DCM *—» CP
[ [Moss
IFT MOSS
Code in ROS and RAM

Figure 1-2. Diagnostic Code Locations

Note: SWITCH applies only to 3745 Models 210, 310, 410, and 610.
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Diagnostic Monitoring

To run offline diagnostics, MOSS must be initialized with its microcode (IML).
Concurrent 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 offfine 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 display. 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).

To communicate with the DCM use the operator console. The DCM allows diagnostic
program selection and choice of options within the selection. It sends your commands
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, ESS, 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). See also
“FRU List for Unexpected DCF Errors” on page 1-8.

Testing the 3745 with the diagnostics assumes that MOSS and scanner IML is possible.
When the option run alf 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
manual.

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
subsystem.

Routine: The shortest executable test.

Diagnostic Identification

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

(—-—*' IFT Number

I LE‘—' Routine Number
Section Number

Chapter 1. Diagnostic Overview 1-5



List and Duration of IFTs

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

.

CCU IFTs: more than 38 minutes per CCU.
I0CB IFTs: 5§ minutes per IOCB + 1 minute per adapter.
CAL IFT: more than 2 minutes per CA.

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: 1-15 minutes for the TRSS.
ESS IFTs: 3 minutes per ELA in the ESS.
HPTSS IFT: 4 minutes per HSS in the HPTSS.

Total run "all” = 50 minutes (minimum) to 470 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
diagnostics see the MOSS Diagnostics chapter in this manual.

Manual Routines

1-6

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

Manual Intervention Routines include:

ATO0S5 (Network Power Off), AR04, and BFO03.

WAO1, scoping routine.

LOO01 (external wrap test for CA), LG02, LI03, L104, LJ03, and LK02.

RCxx, Worldwide wrap test routines.

RDxx, Japan-only wrap test routines.

Rl-(l:SGS)) Loop-3 wrap test routine with line wrap block (applicable to TSS with LIC5 or
LIC6).

UF02 and UF03, external wrap tests for ESS.

Vixx and VJxx, external wrap tests for HPTSS.

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

IBM 3745 Diagnostic Descriptions



Format of Repair Action Codes

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

* CCU Diagnostics. RAC codes for this group have five digits, defined as:

RAC XXX nn
—_— -

- Contains the CCU id.

I

Provides the RAC code for the RAC-to-FRU conversion.
» 10CB Diagnostics. RAC codes for this group have nine digits, defined as:

RAC XXX nn xx yy

J E— Contains the CSCy/CSPy, TRHy, CAly parameter
for the 10CB FRU list.

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

Displays the selected bus number (1-4).

-

—————— Provides the RAC code for the RAC-to-FRU conversion.
* CAL Diagnostics. RAC codes for this group have five digits, defined as:

RAC XXX nn
) B

Contains the CAL adapter number

I

Provides the RAC code for the RAC-to-FRU conversion.
* TSS Diagnostics. RAC codes for this group have nine digits, defined as:

RAC XXX nn xx yy
Contains the MUX number.
Contains the LIC number.

Displays the LSS number.

I

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

RAC XXX nn
J — Contains the TRSS (TRM) number.

T

Provides the RAC code for the RAC-to-FRU conversion.
* ESS Diagnostics. RAC codes for this group have five digits, defined as:

RAC XXX nn

Displays the ELA number.

i

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

RAC XXX nn

i

Displays the HSS number.

I

Provides the RAC code for the RAC-to-FRU conversion.
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FRU List for Unexpected DCF Errors

The RAC field displays codes after an unexpected DCF error has occurred, see the
display example in Figure 1-3. Descriptions of the codes possible in the field and of the
associated FRUs are given in Figure 1-4.

( xxxxxrxxrxrrxrsx QRIGIN: MOSS<-DCH )
*RM 3050541 * LEVEL : X'01'
*RAC 541 * LVLMSK: X'00'
* *
Ahhkhkkhkhkrkhkkrkkkkk ADDIT INFO:
Kxkkk ABEND *raxk MAC 1/0 RC=X'1162'
PF1 : RETURN TO ON MACRO KO OFS=058C
MAIN MENU START 00:07:40 STOP 00:08:01
DIAG HUMG
===> UNEXPECTED ERROR
F1:END F2:MENU F3:ALARM
- J
Figure 1-3. Unexpected DCF Error Display
RAC Associated FRU List
501, 502, 503, 504, 505, 509 Microcode error
507, 508 CSC/CSP, FES, MUX, EAC
506, 50A, 50B, 50C, 50D, 50E, 50F Microcode error
511, 514, 515, 516, 517, 518, 519 DFA, HDD

510, 512, 51A, 518, 51C, 51D, 51E, S51F Microcode error
520, 528, 529, 52B, 52C, 52D, 52E, 52F Microcode error
521, 522, 523, 524, 525, 526, 527, 52A MAC/MAC2/MCC, TCM/PUC

530, 535, 536, 537, 53F, 540 HAC/MAC2/MCC

531 MAC/MAC2/MCC, SCTL/SCTL2, TCM/PUC
532, 533, 534, 539 SCTL/SCTL2, TCM/PUC

538 TCM/PUC

53A SCTL/SCTL2, STO/STG1, TCM/PUC
538, 53C MAC/MAC2/MCC, TCM/PUC

53D Microcode error

541, 542, 543, 544, 546, 547, 548 CSP, FES, EAC

545 TCM/PUC

549 MAC/MAC2/MCC, TCM/PUC

54A MAC/MAC2/MCC, CAL

548 PLC/PCC, PS-4

54C MAC/MAC2/MCC

54D, 54t SCTL/SCTL2, TCM/PUC

54F Hicrocode error

550, 552, 553, 557, 559, 55B, 55C MAC/MAC2/MCC, 10SW/10SW2, DMSW
551, 554, 555, 556 MAC/MAC2/MCC, 10SW/I0SW2

558, 559 MAC/MAC2/MCC

55D, 55E, 55F, 560, 561, 566, 567, 568, Microcode error

569, 56A, 568, 56C, 56D, 56E, 56F Microcode error

561, 562, 563 CSP, FES, EAC

564 PLC/PCC, PS-4

Note: MAC/MAC2, SCTL/SCTL2, I0SW/I0SW2, DMSW, STG1l, CSP, PLC, and PS-4
apply to 3745 Models 210, 310, 410, and 610.
MCC, CSC, and PCC apply to 3745 Models 130, 150, and 170.
TCH applies to 3745 Models 210 and 410 (PUC for other models).

Figure 1-4. RAC-to-FRU Conversion List for Unexpected DCF Errors
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Power Diagnostics

Introduction

The power diagnostics test the interfaces and some 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(s).

Notes:

1. For Models 130, 150, and 170: There is only one power control card (PCC) and no
power logic card.

2. For Models 210, 310, 410, and 610: There are several power control cards (PAC)
and a power logic card (PLC).

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 is
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(s). It is
manually selected by setting Function 5 on the control panel.

Power Control Bus Test

MMIO Bus Test

The power control buses connecting the power blocks to the power control card(s) are
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 that the test failed.

This test verifies that the MMIO bus connecting the power control card(s) to the MOSS,
is running error-free. The test is done at each MOSS IML phase, see “MMIO Test” on
page 9-13. If the test is not successful, the MOSS IML phase is stopped and code 002’
is displayed on the control panel.

Power Analog Card Test

When the 3745 machine is powered on, the power logic code or the power logic card
(PLC) code performs a cyclic test of the PAC/PCC card. If an error is detected, a BER is
logged indicating 'PAC/PCC KO’.

Power Logic Card Test

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 fails, the power control code hangs and the display on the control
panel goes blank.

Chapter 1. Diagnostic Overview 1-9
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Chapter 2. CCU Diagnostics.

Conventions Used in This Chapter
CCU diagnostics are applicable to all 3745 models unless the routine or function
description is qualified as follows:
* (Models 130, 150, 170) for 3745 Models 130, 150, and 170 only.
* (Models 310 and 610) for 3745 Models 310 and 610 only.
* (Models 210 and 410) for 3745 Models 210 and 410 only.

© Copyright IBM Corp. 1987, 1991
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FA01 - DMA Address Register Parity Checkeron Byte 1 . . . . ... ..
FAO2 - DMA Address Register Parity Checkeron Byte 0 . . .. ... ..
FAO3 - DMA Address Register Parity Checkeron Byte X . . . .. . ...
FAO4 - DMA Count Register Parity Checker . . . . .. .. ... ... ...
FAO5 - DMA BAR Register Parity Checker . . . . ... .. ... ... ...
FBO2 - Error Encoding Verification - Logical Error . . . . . . . .. .. ..
FBO4 - Error Encoding Verification - Irrecoverable Error . . . . .. . . ..
FBO5 - Error Encoding Verification - DMA Interface Error . . . . . .. ..
FCO1 - DMA Storage Protect Mechanism . . . .. ... ... .. ... ...
FDO1 - DMA Write Three Bytes - FirstPart . . . . . . ... ... ... ...
FDO2 - DMA Write Three Bytes - Second Part . . . . . ... ... ... ..
FDO3 - DMA Write Three Bytes - Third Part . . . . . . .. ... .. ....
FDO4 - DMA Write Three Bytes - FourthPart . . . . . ... ... ... ..
FEO1 - DMA Read FourBytes . ... ... ... ... ... .. .. ... ...
FEO2 - DMA Read Three Bytes - First Part . . . . . .. .. ... ... ...
FEO3 - DMA Read Three Bytes - Second Part . . ... ... ... .....
FEO4 - DMA Read Three Bytes - Third Part . . . . . . ... ... ... .
FEO5 - DMA Read Three Bytes - FourthPart . . . . . ... ... .. ....
FFO1 - DMA Read Parity Checkeron DRO . . . . . .. .. ... ... ...
FFO2 - DMA Read Parity Checkeron DR1 . . . . . ... ... ... ... .
FFO3 - SP RAM Parity Checkeron Byte1 . . . . .. ... ... ... ...
FFO4 - SP RAM Parity CheckeronByte2 . . .. . ... ... . ......
FGO5 - DMA Write Four Bytes - FirstPart . . . . . .. .. ... ... ...
FGO6 - DMA Write Four Bytes -Second Part . . . . .. .. ... ......
FGO7 - DMA Write Four Bytes - Third Part . . . . . .. .. ... ... ...
FGO08 - DMA Write Four Bytes - Fourth Part . . . . . ... ... ......
FGO09 - DMA Write ZeroBytes . . .. ... .. .. ... .. ... ...
FG10 - DMA Write 254 Bytes . . . . . . . . .. . .. ... .
FIO4 - DMA Bus Parity Check DuringRead . . . . . ... . ... .. ....
FIO6 - DMA Read ZeroBytes . . . . . ... . . ... ... .. .. ......
FJO1 - DMA Storage Protect Mechanism . . . .. . ... .. ... .. ...
FKO1 - DMA MSAC Parity Checker . . . . ... . ... ... ... .....
FKO2 - DMA MSDC Parity Checker . . . . .. ... ... . ... ......
FKO3 - Valid Tag Line TooEarly .. ... ... ... ... ... .. ...
FKO4 - Valid Tag Line Too Late .. . ... ... ... ... ... ....
FLO1 - Interface Error Checker . . . . ... . ... .... e
FLO2 - BSIN Tag Line Checker . . . . .. ... .. ... .. ... ....
FLO3 - out of Range Addressing Checker . . . ... ... ... .. .....
FLO4 - MCTL Error 010 Checker . . . . . . . . .. . ... ... ... ....
FMO1 - DMA Bus Arbitration . . . .. ... ... o oL
FNO1 - Time-Out Checker . . .. ... . ... .. ... . . ... .. ....
FNO2 - Time-Out Parity CheckeronByte O . . . . ... ... ... .....
FNO3 - Time-Out Parity CheckeronByte 1 . . . ... ... ... ......
GAO1 - SWAD-to-IOSW Link . . . . .. .. ... ... .. ...
GAO04 - Switch Command . . . . ... ... .. ...
GAO7 - SWAD Link Parity Error . . . . . . . ... ... L .
GBO1 - IOSW Selector Mechanism . .. ... ... ... ..........
GBO02 - IOSW NEWCONF/ACTCONF Registers . . . . ... .. .. .....
GBO03 - IOSW BUSCLEAR Register . . . ... ... .. ... . ... .....
GBO0S - IOSW SUBCOM Register . . . .. . . ... .. ... .. .......
GBO6 - IOSW RDISC Register . . . .. ... .. ... ... ... .......
GBO7 - IOSW CDISC Register . . . . . ... ... ... ... ... ... ...
GBO08 - IOSW Indirect Resources Register Select . . . . . . .. ... ...
GB11 - SWAD/IOSW Internal Error . . . . . . . ... .. ... .
GB12 - SWAD Link Driver . . . . ... .. ... ..o
GB13 - IOSW Indirect Resources Register Select . . . ... ... ... ..
GCO01 - Primary and Secondary Bus Switching Mechanism . . . ... ..
GD03 - CCU PIO Adapter . . . . .. . . . . e
GEO1 - IOSW Main Bus Parity Check and Driver . . . .. .. ... ....
GEO2 - IOSW Primary and Secondary Bus Parity Check . ... ... ...
GF01 - Reset IOCBus Sense . ... ... ... ... ... ... . ......
GF02 - Reset-M Function . . . . ... ... ... ... ... . ... ...,
GF03 - SWAD Switch MOSS Inoperative . . ... ... ... ........
GHO1 - SWAD-to-DMSW Link . . . .. ... ... . ... ... ...
GHO4 - SWAD Control Register . . . . ... . ... ... .. ... .. ...
GHO7 - SWAD Link Parity Error . . . . .. ... ... ... .. .. ..., .
GIO1 - DMSW Selector Mechanism . .. .. .. ... ... .........
GI02 - DMSW NEWCONF/ACTCONF Registers . . . . ... ... ... ...
GI03 - DMSW BUSCLEAR Register . . . . . ... ... ... ... .....
GIOS - DMSW SUBCOM Register . . . .. ... .. ... .. ... .. ...

Chapter 2. CCU Diagnostics.



2-6

GIO6 - DMSW RDISC Register . . . .. ... ... ... .. ..
GIO7 - DMSW CDISC Register . . . . .. ... . ... ... .........
GIO8 - DMSW Indirect Resources Register Select . . . ... ... ... ..
Gl11 - SWAD/DMSW Internal Error . . . . .. . . ... ... ........
GHM2 - SWAD Link Driver . . . . . .. ...
Gl13 - DMSW Indirect Resources Register Select . . ... ... ... ...
GJ01 - SCTL/DMA Line Disable . . . ... ... ... ... ... .......
GJ02 - DMSW Primary and Secondary Bus Switching Mechanism . . .
GLO1 - DMSW Bus Functions - Checkers Tagand Data . . ... ... ..
GLO2 - DMSW Bus Functions - Error Lines . . . ... .. ... .......
GNO1 - DMSW Switch MOSS Ilnoperative . .. ... ... ..........
IFT H - Full Instruction Set . .. .. ... ... ... ... ... .......
ERCs for Unexpected Interrupts . . . . . . .. ... ... ........
HAO1 - Full Instruction Set (Level 1Only) . .. ... ... .. .......
HA10 (or HE10) - B Instruction . . . . ... ... ... ... .........
HA11 (or HE11) - LRI, BZL and BN Instruction . . .. ... ... ......
HA12 (or HE12) - XRl Instruction . . . . .. .. .. ... ... ........
HA13 (or HE13) - ARl Instruction . . . . ... .. ... ... ... .. ....
HA15 (or HE15) - Data Flow Path Byte One (Zeros Pattern) . . .. . ..
HA16 (or HE16) - Data Flow Path Byte One (ones Pattern) . ... ...
HA18 (or HE18) - Data Flow Path Byte Zero (Ones Pattern) . . .. . ..
HA19 (or HE19) - Data Flow Path Byte Zero (Zeros Pattern) ... . ..
HA1B (or HE1B) - ORl Instruction . . . . . .. ... .. ... ... ...,
HA1C (or HE1C) - NRl Instruction . . . . ... . ... ... ... .....
HA1D (or HE1D) - TRM Instruction . . . . . .. ... ... ... ......
HA1E (or HE1E) - SRI'Instruction . . . . . ... .. ... ... .......
HA1F {or HE1F) - CRI Instruction . . . . . .. ... ... .. ... .....
HA20 (or HE20) - LCR Instruction . . . . .. .. ... .. ... . .....
HA22 (or HE22) - B, BCL, BZL, and BB Instructions . .. .. ... ...
HA23 (or HE23) - ACR Instruction . . ... .. ... ............
HA24 (or HE24) - OCR Instruction . . . .. ... ... ... ... .....
HAZ2S (or HE25) - NCR Instruction . . . . . .. . ... .. ... ......
HA26 (or HE26) - XCR Instruction . . ... ... ... ...........
HA27 (or HE27) - SCR Instruction . . . . ... .. ... .. ........
HA28 (or HE28) - CCR Instruction . . . . . ... ... ... ........
HA29 (or HE29) - LCOR Instruction . . . . ... ... ... ........
HA2A (or HE2A) - LHR Instruction . . . . ... .. .. ... ... .....
HA2B (or HE2B) - SHR Instruction . . . .. .. ... ... .........
HA2C (or HE2C) - CHR Instruction . . . . . ... ... ... ........
HAZ2E (or HEZ2E) - Data Flow Path Byte O and 1 Using LHR and CHR
(Part 1) . . . e e e
HA2F (or HE2F) - Data Flow Path Byte 0 and 1 Using LHR and CHR
(Part 2) . . . e e e
HA31 {or HE31) - AHR Instruction . . . . ... ... ............
HA32 (or HE32) - OHR Instruction . . . .. .. .. ... ..........
HA33 (or HE33) - NHR Instruction . . . . ... .. .............
HA34 (or HE34) - XHR Instruction . . . . . ... ... ... ........
HA35 (or HE35) - LHOR Instruction . . . ... .. ... ..........
HA36 (or HE36) - LOR Instruction . . .. ... . ... ...........
HA37 (or HE37) - AR Instruction . . . . . ... ... ... .........
HA38 (or HE38) - Data Flow Path Byte X Data Sensitivity . .. ... ..
HA3A (or HE3A) - LA Instruction . . . .. ... ... ... .........
HA3B (or HE3B) - Data Flow Path Byte X,0,and1 ... ... ......
HA3C (or HE3C) - LR Instruction . . . . ... ... ... ... . ......
HA3D (or HE3D) - Local Store Register 3and 5Byte X . ... ... ..
HA3E (or HE3E) - OR Instruction . . . .. ... .. ... ..........
HASF {or HE3F) - NR Instruction . . ... ... .. ... ...........
HA40 (or HE40) - XR Instruction . . . . ... ... ... ... .......
HA41 (or HE41) - AR Instruction (Overflow) . . .-, . ... .. ... ...
HA42 (or HE42) - SR Instruction . . . .. ... .. ... ..........
HA43 (or HE43) - CR Instruction . . . . .. ... ... ... ... ...
HA44 (or HE44) - L Instruction . . . . .. ... .. ... ... . .....
HA45 (or HE45) - LH Instruction . . . .. .. .. ... ... ... .....
HA46 (or HE46) - STH Instruction . . . .. .. .. .. .. ... ......
HA47 (or HE47) - L and LH Using RO As a Smk ..............
HA48 (or HE48) - L (from Fullword Direct Addressable Save Area) . .
HA49 (or HE49) - LR Using RO As the Sink . . ... ... .........
HA4A (or HE4A) - IC Instruction . . . . . . ... ... oL
HA4B (or HE4B) - ICT Instruction . . .. ... .. ... ..........
HA4C {or HE4C) - ST Instruction . . . .. ... .. .. ... ... .....
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HA4D (or HE4D) - STH (Using Halfword Direct Addressable Save Area) 2-117

HAA4E (or HE4E) - STC Instruction . . . . . .. .. ... ... ... .... 2-117
HAA4F (or HE4F) - STCT Instruction . . . . . .. .. ... .. ... ..... 2-117
HAS50 (or HE50) - Shift Right Fullword - Part1 . ... ... ... ..... 2-118
HA51 (or HES51) - Shift Right Fullword - Part2 . . ... ... ... . ... 2-118
HAS53 (or HES3) - 24-Bit ARl . . . . .. . ... ... ... .. ... ... 2-118
HAS54 (or HE54) - 24-Bit SRl . . . . .. .. .. .. . ..., 2-118
HASS (or HE55) - 24-Bit ACR . . . .. . .. .. . . . .. 2-119
HA56 (or HE56) - 24-Bit SCR . . . .. . .. .. .. ... .. ........ 2-119
HAS57 (or HE57) - BAL and BALR Instruction . . ... ... ... ...., 2-119
HAS58 (or HE58) - BCT Instruction . . . . .. ... ... ... ....... 2-119
HASA {or HB5A, HC5A, HD5A, HESA) - Register Decode, Current

Interrupt Level Reg Group-Partt . .. ... ... . ... ... .... 2-120
HAS5B (or HB5B, HC5B, HD5B, HE5B) - Register Decode, Current

Interrupt Level Reg Group-Part2 . ... ... ... ... ........ 2-120
HASC (or HB5C, HC5C, HD5C, HESC) - Add and Subtract Pattern

Sensitivity . . . . L 2-121
HASF - Input and Output Instruction Decode . . . . . .. ... ... ... 2-122
HABO0 - Input for CCU Lag Address Register . . . ... ... ... ... .. 2-122
HAG61 - General Purpose Register Interaction (Level 1 Only) . ... .. 2-122
HAB2 - I/0O Register Decode (Level 1 Only}y . ... ... ... .. .... 2-122
HAB3 - General Purpose Register Data Sensitivity (Level 1 Only) . .. 2-122
HA80 - Level 1t0 2, to5,to1 . .. .. ... ... . .. ... ..... 2-123
HA81 - Level1t03,to 5, to1 . . . .. ... ... .o 2-124
HA83 - Level 1to4,to5,to1 . .. .. ... . ... . ... ... ..., 2-125
HA84 - Level 1t0 5,104,103, t0 2,to1 . . . ... ... ... .. .. ... 2-126
HA85 - Level 1t02,t03,t04,to 5,to1 . . . . ... ... ... ..... 2-127
HBO1 - Full Instruction Set (Level 2 Only) . . ... ... ... ... ... 2-128
HB5A/5B (see HA5A/5B) - Reg Decode, Current Interrupt Level Reg

Group (Level 20nly) . . . . . . 2-128
HBS5C (see HASC) - Add and Subtract Pattern Sensmvuty {Level 2 Only) 2-128
HB67 - General Purpose Register Interaction (Level 2 Only) . ... .. 2-128
HB69 - I/0 Register Decode (Level 2Only) . ... ... ... ... ... 2-128
HBG6A - General Purpose Register Data Sensitivity (Level 2 Only) . . . 2-128
HCO1 - Full Instruction Set (Level 3Only) . . ... ... ... ... ... 2-129
HC5A (see HA5A) - Reg Decode, Current Interrupt Level Reg Group

(Level 30nly) . . . . e 2-129
HC5B (see HA5B) - Reg Decode, Current Interrupt Level Reg Group

{Level 30nly) . . . . . .. 2-129
HC5C (see HASC) - Add and Subtract Pattern Sensitivity (Level 3 Only) 2-128
HC6F - General Purpose Register Interaction (Level 30nly) . .. ... 2-129
HC70 - I/0 Register Decode (Level 3Only) . ... ... ... ... ... 2-129
HC71 - General Purpose Register Data Sensitivity (Level 3 Only) ... 2-129
HDO1 - Full Instruction Set (Level 4Only) . . ... ... ... .. .... 2-130
HD5A (see HA5A) - Reg Decode, Current Interrupt Level Reg Group

(Level 40nly) . . . . . e 2-130
HD5B (see HASB) - Reg Decode, Current Interrupt Level Reg Group

{Level 40nly) . . . . . . 2-130
HDS5C (see HAS5C) - Add and Subtract Pattern Sensitivity (Level 4 Only) 2-130
HD76 - General Purpose Register Interaction {(Level 4 Only) . . .. .. 2-130
HD77 - I/0 Register Decode {(Level 4Only) . ... ... ... .. .... 2-130
HD78 - General Purpose Register Data Sensitivity (Level 4 Only) ... 2-130
HE10 (see HA10) - B Instruction (Levet5O0nly) .. ... ... ... ... 2-131
HE11 (see HA11) - LRI, BZL, and BB Instructions (Level 5 Only) . ... 2-131
HE12 (see HA12) - XRI Instruction (Level 50nly) . ... ... ... ... 2-131
HE13 (see HA13) - ARI Instruction (Level 5Only) . ... ... ... ... 2-131

HE15 (see HA15) - Data Flow Path Byte 1 (Os Pattern) (Level 5 Only) . 2-131
HE16 (see HA16) - Data Flow Path Byte 1 (Os Pattern) (Level 5 Only) . 2-131
HE18 (see HA18) - Data Flow Path Byte O (1s Pattern) (Level 5 Only) . 2-131
HE19 (see HA19) - Data Flow Path Byte O (1s Pattern) (Level 5 Only) . 2-131

HE1B (see HA1B) - ORI Instruction (Level 5Only) ... ... ... ... 2-131
HE1C (see HA1C) - NRI Instruction (Level 5Only}) ... ... ... ... 2-131
HE1D (see HA1D) - TRM Instruction (Level 5Only) . ... ... ... .. 2-131
HE1E (see HA1E) - SRl instruction (Level 5Only) . .. .. ... ... .. 2-131
HE1F (see HA1F) - CRI Instruction (Level 5Only) . ... ... ...... 2-131
HE20 (see HA20) - LCR Instruction (Level 5Only) ... ... ... ... 2-131
HE22 (see HA22) - B, BCL, BZL, and BB Instructions (Level 5 Only) . 2-131
HE23 (see HA23) - ACR Instruction (Level 5Only) . ... ... .. ... 2-132
HE24 (see HA24) - OCR Instruction (Level 50nly) .. ... ... .... 2-132
HE25 (see HA25) - NCR Instruction (Level 5Only) . ... ... ... .. 2-132
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HE26 {(see HA26) - XCR Instruction (Level 5Only) . ... ... .. ... 2-132

HE27 (see HA27) - SCR Instruction (Level 5Only) ... ... ... ... 2-132
HE28 (see HA28) - CCR Instruction (Level 50nly) . . ... ... ... .. 2-132
HE29 (see HA29) - LCOR Instruction (Level 5O0nly) .. ... ... ... 2-132
HE2A (see HA2A) - LHR Instruction (Level 50Only) ... ... ... ... 2-132
HE2B (see HA2B) - SHR Instruction (Level5Only) . ... ... ... .. 2-132
HE2C (see HA2C) - CHR Instruction (Level 5Only) . ... ... ... .. 2-132

HE2E (see HA2E) - Data Flow Path Byte 0 and 1 Using LHR and CHR 2-132
HE2F (see HAZ2F) - Data Flow Path Byte 0 and 1 Using LHR and CHR . 2-132

HE31 (see HA31) - AHR Instruction (Level 5O0nly) . ... .. ... ... 2-132
HE32 (see HA32) - OHR Instruction {Level 5Only) . ... ... ... .. 2-132
HE33 (see HA33) - NHR Instruction (Level 50Only) . . .. ... ... .. 2-132
HE34 (see HA34) - XHR Instruction (Level 5Only) .. .. ... ..... 2-133
HE3S (see HA35) - LHOR Instruction (Level 5Only) . .. ... ... .. 2-133
HE36 {(see HA36) - LOR Instruction (Level 50nly) . . ... ... .... 2-133
HE37 (see HA37) - AR Instruction (Level 50nly) .. ... ... ..... 2-133
HE38 (see HA38) - Data Flow Path Byte X (Level 5Only) ... ... .. 2-133
HE3A (see HA3A) - LA Instruction (Level 50nly) . ... ... .. .... 2-133
HE3B (see HA3B) - Data Flow Path Byte X, 0, and 1 {Level 5 Only) .. 2-133
HE3C {see HA3C) - LR Instruction (Level 50nly) ... ... ... ... .. 2-133
HE3D (see HA3D) - Local Store Register 3 and 5 Byte X (Level 5 Only) 2-133
HE3E (see HA3E) - OR Instruction (Level 50nly) . . ... ... ..... 2-133
HE3F (see HA3F) - NR Instruction (Level 5Only) . . . ... ... ... .. 2-133
HE40 (see HA40) - XR Instruction (Level 5O0nly) . .. .. ... ... .. 2-133
HE41 (see HA41) - AR Instruction (overflow) (Level 50nly) . .. .. .. 2-133
HE42 (see HA42) - SR Instruction (Level5O0nly) . .. ... ... .... 2-133
HE43 (see HA43) - CR Instruction (Level 5O0nly) . ... ... ...... 2-133
HE44 (see HA44) - L Instruction (Level 5Only) . .. ... ... ..... 2-134
HE45 (see HA4S5) - LH Instruction (Level 50nly) . .. ... ... ... .. 2-134
HE46 (see HA46) - STH Instruction (Level 50nly) . . . .. .. ... ... 2-134
HE47 (see HA47) - L and LH Using RO As a Sink (Level 5Only) . ... 2-134
HE48 (see HA48) - L (from FW Direct Add. Save Area) (Level 5 Only) . 2-134
HE49 (see HA49) - LR Using RO As the Sink (Level 5Only) . ... ... 2-134
HE4A (see HA4A) - IC Instruction (Level 5O0nly) . .. .. ... ..... 2-134
HE4B (see HA4B) - ICT Instruction (Level 5Only) . .. ... ... .... 2-134
HE4C (see HA4C) - ST Instruction (Level 50nly) . ... ... ... ... 2-134
HE4D (see HA4D) - STH {(using HW Direct Add. Save Area) (Level 5

Only) e e e 2-134
HE4E (see HA4E) - STC Instruction (Level 5Only) . . .. ... ... .. 2-134
HE4F (see HA4F) - STCT Instruction (Level 5Only) . ... ... ... .. 2-134
HESO (see HAS50) - Shift Right Fullword - Part 1 {Level 5Only) ... .. 2-134
HE51 (see HAS1) - Shift Right Fullword - Part 2 (Level 50nly) ... .. 2-134
HES53 {see HASL3) - 24-Bit ARl {Level 50nly) . ... .. ... ... .... 2-134
HE54 (see HA54) - 24-Bit SRI (Level 50Only) . ... ... ... .. .... 2-135
HESS (see HAS5) - 24-Bit ACR (Level 50nly) . . ... ... ... .... 2-135
HES6 (see HAS56) - 24-Bit SCR (Level 5Only) . . ... ... ... .... 2-135
HE57 (see HAS7) - BAL and BALR Instruction (Level 5Only) . ... .. 2-135
HE58 (see HAS8) - BCT Instruction (Level 5O0nly) . ... . ... ... .. 2-135
HE5A/5B (see HASA/5B) - Reg Decode, Current Interrupt Level Reg

Group {Level 5Only) . .. ... . ... ... 2-135
HES5C (see HASC) - Add and Subtract Pattern Sensitivity (Level 5 Only) 2-135
HGO1/HGO2 - Storage Test . . . . . . . .. .. ... ... .. ... ... 2-136
HHO1 - CHIO Write Operations . . . . . .. ... ... ... . ....... 2-136
HHO2 - CHIO Read Operations . . . . . .. ... ... ... ........ 2-136
HI01 - Branch Trace (Level 1) . . . . . . . .. ... 2-137
HI02 - Branch Trace (Levels 1,2,4,and5) ... ... ... ... . .... 2-137
HI03 - Single Address Compare on Load Instruction . .. ... ... .. 2-137
HI04 - Single Address Compare on Store Instruction . .. ... .. ... 2-138
HIO5 - Double Address Compare on Load Instruction . . ... ... .. 2-138
HI06 - Double Address Compare on Store Instruction .. ... ... .. 2-138
HIO7 - Two Single Address Compare on Instruction Fetch . . . . .. .. 2-138
HIO8 - Branch Trace {Level 1 with Output X’76") . . . ... ... ..... 2-139
Subroutine SBXT: Byte X Test . . . . . .. ... ... ... ....... 2-140
- Subroutine SETUP: Initialize Level Exit, Reset Interrupt Mask . . . .. 2-140
Subroutine SIOD: In/Out Register Decode . . . ... ... ........ 2-140
Subroutine SLST: General Purpose Registers Test . . . . ... ... .. 2-141
Subroutine SRGI: Register Interaction Test . .. ... ... ....... 2-141

IBM 3745 Diagnostic Descriptions



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)
10C bus switch and DMA bus switch (IFT G) (Models 210, 310, 410, and 610)
Full instruction set and interrupt mechanism, storage test and branch trace/address

ST0 CCU-A fosw
10C1 (A) [ocs 2
SCTL  jccul TCM
Logic| |or PUC
HSB
MCTL (Cache)
DMA
ECC |Logic M10C 10C2 (A) 10C8 3
1
----
I
CCU-B
10C1 (B) 10CB 1
SCTL  |ccul TCM
Legic| |or PUC
HSB
MCTL (Cache)
DMA
ECC |Logic MIOC 10€2 (B) 10C8 4
T
|
| ,
T
| -
—
MOSS l l DMSW| [OCB 6
MAC |MCCUA |McCuB SWAD 10CB 5

Figure 2-1. CCU Diagnosiic Areas for 3745 Models 210, 310, 410, and 610

ST0 CCU-A
SCTL |CCul pPuc l
Logic
HSB (cache)
MCTL |DMA
ECC |Logic MIocC
MOSS
MCC [MCCUA

Figure 2-2. CCU Diagnostic Areas for 3745 Models 130, 150, and 170
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Requirements

Selection

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
information, 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 (for details of LSSD registers, for 3745 Models 210, 310, 410,
and 610, see the 3745 Maintenance Information Reference (MIR)) manual).

On a duplex machine (Models 410 and 610), if the IOSW/IOSW2 or DMSW cards are
removed from one CCU, that CCU must be powered off before running diagnostics on
the other CCU (ODG or CDG). If this is not done, false errors may be detected or
DCF/Diag abends may occur.

Warning: In twin concurrent mode ensure that all CA switches associated with the CCU
under test are set to DSBL (disabled). In other modes ensure that all CAs are set to
DSBL.

For selecting and running the diagnostics, see the chapter Diagnostics of the 3745
Service Functions manual.

DIAG==

CCU group selected

Specific IFT X in this group {A through H)

Specific section XY in IFT X (AA through HI)

XyzzZ Specific routine ZZ in section XY (AA01 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:

XXM,

| » IFT Number

AlA|l(0

L] LH
Routine Number

» Section Number

ADP#==>_ Enter the CCU: A or B (A for models 130, 150, 170, 210, and 310).
If no CCU is selected, the diagnostic will run on the CCUs defined in the CDF.
LINE= = > Not applicable

OPT==> N For option display and description, see the chapter Diagnostics of the 3745
Service Functions manual.
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Diagnostic Request Panel Example

(
FUNCTION ON SCREEM:

GROUP |ADP# !LINE
1 ALL
CCU {A- B
10CBi1- 4
cA |{1- 16
1SS |1- 32{0- 31
TRSS|1- 6|1- 2
HTSSI1- 8
OLT {1- 16
9 ESS I1- 8
OPT = Y IF MODIFY
OPTION REQUIRED

OOV b WN

===>

OFFLIHE DIAGS

DIAGHOSTICS INITIALIZATION

ENTER REQUEST ACCORDING TO THE DIAG.MEMU

DIAG==> AA ADP#==> A LINE==> 0 OPT==> N

F1:END F2:MENUZ2 F3:ALARH

Figure 2-3. Diagnostic Request Panel - Example

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 the displayed

menu or message.

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

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

run error-free.

Additional Information Field Descriptions

The ‘ADDIT INFO’ field displays codes after an unexpected error has occurred, see
Figure 2-4. See the description of the possible codes in Figure 2-5 on page 2-12.

- N
I hhkhkhkkkkkhkkhkhkkhkhk ORIGIN: HOSS(_DCM
| *RM 3050541  * LEVEL : X'01'
| *RAC 541 * LVLMSK: X'00*
’ * *
I AAKAKKAKRKKAKARKR ADDIT INFO:
xmxwn ABEND *aRxk | MAC 1/0 RC=X'1162'
PFL : RETURN TO | ON MACRO KO OFS=058C
HAIN MENU | START 00:07:40 STOP 00:08:01
| DIAG HUNG
|
===> UNEXPECTED ERROR
FL:END F2:HENU F3:ALARM
- J

Figure 2-4. ADDIT INFO Field in Unexpected Error Display

Chapter 2. CCU Diagnostics.
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ADDIT INFO Field code

CMSA or A
CMSB or B
CMSC or C

PCW ADDR
RC

RC Bits for CCU

RC Bits for IOSW

8000
1000
0800
0400
0200
0100
0080
00FF
000E
000F
0011
0012
0021
0022
0023
0024
0025
0026
0027
0028
002F
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049

Description

CCU-to-MOSS status A register
CCU-to-MOSS status B register
CCU-to-MOSS status C register

Status 1 register

Status 4 register

Processor Control Word address

Return Code if MOSS operation is rejected

Not OK return from CAC (always 1)
Adapter down

LSSD string ID error
LSSD residual count error
CCU busy bit on

Device busy bit on

10C Bus error

Operation check
Exception

Scanner error 1

CHIO Abort

Unexpected interrupt
Abend request

Invalid PCW DEF

CCU power down

Abort

(for Models 210, 310, 410, and 610)

Time out on 1O

Add SW BER

Warning

Adapter down

Request rejected

10 Exception

BER plus abend Request
Level 0

Level 0 request error
Level 0 invalid function
Disconnect on disconnect
Connect on connect
Change SWCONF failed
B-STAT busy 65 microseconds
Adapter down set fow
Device error

1/0O error

Reset disconnect has failed
CDF not available
Undefined level 0

IPL request level 1
Invalid SWAD ID

Invalid SWADO SRB
Invalid SWDIR SRB
Invalid SWEAT SRB
Invalid SWIND SRB
Invalid MULTI SRB
Associated bus connection
Connect PS and not M
Device not present
Device is powered off

Figure 2-5. ADDIT INFO Field Description
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Concurrent Mode (CDG)

* For 3745 with one CCU (Models 130, 150, 170, 210, and 310) no CCU routine can be
run in concurrent mode.

* For 3745 with two CCUs (Models 410 and 610) all CCU routines can be run in
concurrent mode with the exception of:

ATO05 remote power off (RPO)

GC01 primary/secondary bus switching mechanism

GD03 CCU PIO adapter

GEO1 IOSW main bus parity check and driver

GJ02 DMSW primary/secondary bus switching mechanism
GL02 DMSW bus functions, error lines.

Running Time

CCU Diagnostic Running Time: When the diagnostic request is 2, the total running time
is more than 34 or 38 minutes per CCU.

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 G 4 minutes (for Models 210, 310, 410, and 610)
IFT H 3 minutes.

Manual Intervention Routine

Routine ATO0S only runs when the 3745 is in ‘network” mode via the control panel. It is
used to test the network power off (NPO)’ facility.
Other manual intervention routines are AR04 and BFO03.

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’6D’ 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 the chapter BER Analysis of the Service Functions manual).

The following list represents only an approximated 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
Models 130, 150, 170 Models 210, 310, 410, 610
700 None. (See "CCU Unexpected Errors")
701 None (See "CCU Unexpected Errors")
800 MCC, PUC, SCTL MAC/MAC2, TCM/PUC, SCTL/SCTL2
801 MCC MAC/MAC2
802 MCC, PUC, MAC/MAC2, TCM/PUC,
803 MCC, MAC/MAC2, 10SW/10SW2
804 MCC, MAC/MAC2, DMSW
805 PUC TCM/PUC
806 PUC, MCC TCM/PUC, MAC/MAC2
807 puC, TCM/PUC, 10SW/10SW2
808 PuC, SCTL TCM/PUC, SCTL/SCTL2
809 SCTL SCTL/SCTL2
80A SCTL, PUC SCTL/SCTL2, TCM/PUC
808 SCTL, STO SCTL/SCTL2, STG61
8ac SCTL, STO SCTL/SCTL2, STG2
80D SCTL, STO SCTL/SCTL2, STG1, STG2
80E SCTL SCTL/SCTL2, DMSW
80F STO STG1
810 ST0, SCTL STG1, SCTL/SCTL2
811 STO STG2
812 STO, SCTL S$TG2, SCTL/SCTL2
813 10SW/10SW2 related to the selected CCU
814 PUC 10SW/10SW2, TCM/PUC
815 MCC 10SW/10SW2, MAC/MAC2
816 DMSW
817 SCTL DMSW, SCTL/SCTL2
818 MCC DMSW, MAC/MAC2
819 STO $T61, ST62
820 10SW/10SW2 (A and B)
821 OMSW (A and B)
822 PCC, MCC, PUC PLC, MAC/MAC2, TCM/PUC
823 Puc, STO TCM/PUC, STG1, STG2

Figure 2-6. RAC-to-FRU Conversion List for TSS

Notes:

1. TCM applies to 3745 Models 210 and 410 (PUC for other models).

2. STG1 relates to the first 4M bytes of storage (STO).

3. STG2 relates to the second 4M bytes of storage (STO).

4. IOSW/IOSW2 relates to the switch connected to the CCU under test.

CCU Unexpected Errors

214

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

RAC 701 is displayed whenever an error occurs on the MOSS-to-Switch interface (switch
adapter return code not zero). :

RACs 700 and 701 have no associated FRU list.

Before changing associated FRUs, rerun the diagnostics from the beginning.
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AA01, AAO2, AAO3

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 interconnection is disabled (MAC to TCM for Models 210, 310, 410, and
610; MCC to PUC for Models 130, 150, and 170). Any subsequent read operation 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
interconnection 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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AAQ05, AA06, AAO7

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.

AA06 - 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, then
read the register’s contents and compare 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 contents are not as expected.
0701 | 802 2 Error bit set in MCCU STATO register.

AAOQ7 - 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 contents and compare with the written
data.

2. Check the STATO register for any errors detected.

ERC | RAC |Step Error Description

0701 | 805 1 Mismatch in string select register’s written and read data.
0702 | 805 2 Error bit set in MCCU STATO register.
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AA08, AA09, AA10, AAT1

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 register.
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
contents with the written data.

2. Check the STATO register for any errors detected.

ERC | RAC |Step | Error Description

0700 | 805 1 Inttial value not set in STRI.

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

AAQ9 - 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 contents 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’s contents and compare with the written

data.
ERC | RAC |Step | Error Description
0700 {805 1 String select register contents 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 TCM/PUC string(s) tn error.
0702 | 80A |3 SCTL and TCM/PUC strings in error.

Note: TCM for Modeis 210 and 410. PUC for Models 130, 150, 170, 310, and 610.

AA11 - Step Register - Third Part

This routine checks that the shift values put in the step register cause the scan register
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.
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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 | 809 SCTL string in error.
0701 | 805 Any TCM/PUC string(s) in error.
0702 | 80A | SCTL and TCM/PUC strings in error.

Note: TCM for Models 210 and 410. PUC for Models 130, 150, 170, 310, and 610.

AB02 - 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 TCM/PUC string(s) n error.
0702 | 80A SCTL and TCM/PUC strings In error.

Note: TCM for Modeis 210 and 410. PUC for Models 130, 150, 170, 310, and 610.

ABO3 - CCU LSSD String - Third Part

This routine checks the propagation of the initiél 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.

AB04 - Storage Error 1 and 2 Tags

218

This routine checks the propagation of the storage error 1 and 2 tags between the SCTL
and the TCM/PUC. In so doing, FRU isolation is improved in the event of unexpected
level 1 interrupt with storage errors, as the TCM/PUC can be eliminated

FUNCTION:

Force both storage error 1 and 2 tags to all possible values in the SCTL. One clock
pulse is executed and the tags checked in the TCM/PUC.

ERC |RAC Error Description
0701 | BOA Storage error 1 and 2 tag values not as expected.

Note: TCM for Models 210 and 410. PUC for Models 130, 150, 170, 310, and 610.
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AC01, AC02, AC03

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-t0-MOSS status C register.

ERC |RAC |Step Error Description

0701 | 80D 1 Bit not set In CCU-to-MOSS status C register.
0702 |80D |2 Bit not reset in CCU-to-MOSS status C register.

AC02 - 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-to-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-to-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, AC06, ACO7

ACO05 - Low Level Interrupt to MOSS Interconnection

This routine checks the CCU low level interrupt (LLIR) to MOSS path when set by
CCU-t0-MOSS status B and CCU-to-MOSS status C register bits.

FUNCTION:

Set and reset the CCU-t0-MOSS status B and C bits in succession and verify the LLIR
setting.

ERC

RAC

Error Description

0701
0702
0703
0704

802
805
805
805

LLIR not set when CCU-to-MOSS status B register bits are set.
LLIR not reset when CCU-to-MOSS status B register bits are reset.
LLIR not set when CCU-to-MOSS status C register bits are set.

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 initiahization.
0701 | 805 MDOR parity error latch is 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:

2-20

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 - MOSS I0C1 Error Path

This routine checks the MOSS I0C1 error path through CCU-to-MOSS status A register.

STEP:

AC08, AC09, AC10, AC11

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

ERC |RAC |Step Error Description

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

0701 | 802 1 HLIR not set when MOSS IOCS error bit i1s set in the CCU-to-MOSS
Status A register.

0702 | 805 2 MOSS I0CS error bit not reset in CCU-to-MOSS status A register.

0703 | 802 2 HLIR not reset when MOSS 10OCS error bit is reset in the CCU-to-MOSS
status A register.

AC09 - MOSS 10C2 Error Path
This routine checks the MOSS 10C2 error path through CCU-to-MOSS status A register.

STEP:

1. Set error bits and verify the contents of the CCU-to-MOSS status A register.
2. Reset error bits and verify the contents 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 I0CS error bit I1s set in the CCU-to-MOSS
status A register.

0702 | 805 2 MOSS IOCS error bit not reset in 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 ts off.
0701 | 805 CCU hard check is set off when the check stop latch 1s 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

Q700

805

CCU hard check 1s 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 s on.

AC14 - CCU Check Stop Path

This routine checks that the program stop and AlO stop latches are on when MIOC error
latch is on and bypass CCU check stop latch is off. The bypass CCU check stop latch on
condition should prevent the setting of the program stop and AlO 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

2-22

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
diagnostic mode control register, is on.

STEP:

1. Set MOSS interrupt disable bit on in the diagnostic mode control register. Generate
an HLIR.

2. Set MOSS interrupt disable bit on in the diagnostic mode control register. Generate
an LLIR.

ERC | RAC |Step | Error Description

0700 | 805 1 HLIR reported to MCCU.
0701 | 805 2 LLIR reported to MCCU.
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ADO1, AD02, AD03

AD01 - 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.

ADO02 - 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 failure.
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 failure.
0701 | 805 2 MIOC error latch not set, bad parity not detected.
0702 | 805 3 Good parity, data compare error.
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ADO6, 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 tatch 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.
Q0702 | 805 3 Mismatch between read data and written data.

ADO9 - 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

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.

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, AE02, AE03, AE04

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

J
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.

AEQ03 - 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 k| 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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AEQ5, AE06, AEO7, AEO8

AEOQ05 - 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.

AEOQ06 - 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

AEQ9 - 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
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.

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 applies only to Models 130, 150, 170, 210, and 410.

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
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.

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
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.

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
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.

2-28 1BM 3745 Diagnostic Descriptions



AKO01, AK02, AK03

AKO1 - ROS Contents

This routine checks all the ROS words for their correct contents.

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 incorrectly set.

AKO2 - 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.

AKO03 - 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
0701 | 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

2-30

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
correctly.

FUNCTION:

Write to each local store address a data pattern which is the same as the address.
Read local store and check contents.

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 contents.

ERC |RAC | Error Description )
0701 | 805 Written and read values are different.
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AMO1, AM02, AM03, AM04, AMO05

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 IAR register.

ERC | RAC Error Description

0701 | 805 Read and written values are different.

AMO2 - 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 rea d 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, AMO08, AM10, AM11

AMO06 - Work Register 5 Indirect Read

This routine checks the CCU work register § (WKRS5) 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 written 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

Error Description

0701

805

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 WKR7 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

Error Description

0701

805

Read and written values are different.

AM11 - 10C1 Address Register Indirect Read

This routine checks the CCU 10C1 address register (I0O1A) via an indirect read
operation.

FUNCTION:

Write via LSSD and then read by indirect operation the I01A register.

ERC

RAC

Error Description

0701

805

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

AM12 - |0C1 Data Register Indirect Read

This routine checks the CCU IOC1 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 - I0C2 Address Register Indirect Read

This routine checks the CCU IOC2 address register (I02A) via an indirect read
operation.

FUNCTION:

Write via LSSD and then read by indirect operation the I02A register.

ERC | RAC | Error Description

0701 | 805 Read and written values are different.

AM14 - |OC2 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 register 1 (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 register 2 (WKR2) via an indirect write operation.
FUNCTION:
Write by indirect operation and then read WKR2 via LSSD operation.

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

ANO3 - Work Register 3 Indirect Write

This routine checks the work register 3 (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 register 4 (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 register 5 (WKRS) via an indirect write operation.
FUNCTION:
Write by indirect operation and then read WKRS via LSSD operation.

ERC | RAC Error Description
0701 | 805 Written and read values are different.
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ANO06, ANO7, ANO8, ANO9

ANO6 - Work Register 6 Indirect Write

This routine checks the work register 6 (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 register 7 (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 operation.
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 operation.
FUNCTION:

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

ERC | RAC Error Description

Q0701 | 805 Written and read values are different.
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AO01 Through AO06, AO11

AO01 - ALU Compare Mechanism
This routine applies only to Models 210 and 410.

This routine checks the ALU compare mechanism

FUNCTION:

Force each bit of bytes X, 0, and 1 to 1 in ALU A and 0 in ALU B. Then repeat the test
for each bit forced to 0 in ALU A and 1 in ALU B.

ERC

RAC

Error Description

0701

805

Expected error not reported.

AO02 (See AO22) - IPF Control Mechanism

AOO03 (See AO23) - Wrap Branch Trace Mechanism

AOO04 (See AO24) - IAR Incrementer

AOO05 (See AO25) - SAR Incrementer

AOO06 (See AO26) - SAR Overflow

AO11 - ALU Compare Mechanism
This routine applies only to Models 310 and 610.

This routine checks the parity error mechanism and the parity predict mechanism.

FUNCTION:

Force ALU check by OUT X’78” command and check that the parity error is reported.
Then execute the "AND” instruction.

ERC | RAC Error Description
0700 | 805 ALU parity error is not set.
0701 | 805 ALU panity error is set on an "AND” instruction.
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A022, AO23, A024, A025, AO26

AO22 - 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 IPF control in succession with all possible values. Then verify the contents of
OPDB.

ERC |RAC Error Description

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

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

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

AO23 - Wrap Branch Trace Mechanism

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 0 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'78’ is not loaded with branch trace tabie address.
0701 | 805 4 LSDA counter 1s not loaded with branch trace table size,

AO24 - IAR Incrementer

This routine verifies that the IAR register is incremented via the IAR incrementer.

FUNCTION:

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

ERC | RAC Error Description
0700 | 805 IAR value 1s Incorrect.

AO25 - 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.

AO26 - 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 overflow not raised.
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APO1 - Initial Storage Key Values

AP01, AP02, APO5

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

FUNCTION: Test the following key values for zero:

Modifier 000
Modifier 100
Modifier 001
Modifier 101
Modifier 011
Modifier 111
Modifier 010
Modifier 110

[/ I

user key

user key + 4KB block

storage protect

storage protect + 4KB block
read only key

read only key + 4KB block
address exception

address exception + 4KB block.

ERC

RAC

Error Description

0700
0701
0702
0703

0704
0705
0706
0707

805
805
805
805

805
805
805
805

Modifier 000
Modifier 001
Modifier 010
Modifier 011

Modifier 100
Modifier 101
Modifier 110
Modifier 111

i

ot

user key, key value 1s not 0.

storage protect, key value i1s not 0.
address exception, key value s not 0.
read only key, key value i1s not 0.

user key + 4KB block, key value is not 0.

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

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 = user key + 4KB block, mismatch between written and read values.

0705 | 805 Modifier 101 = storage protect + 4KB block, mismatch between written-read

alues.

0706 | 805 Modifier 110 = address exception + 4KB block, mismatch between written-read
values.

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

APOS - Input X'75

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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AP06, AP07, APOD, APOE, APOF

AP06 - 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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AQO01, AQ02, AQO03

AQO01 - 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
(SKDR), 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 | 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 Maodifier 011 read only key, mismatch between written and read values.

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

read values.

0706 | 805 Modifier 110 = address exception + 4KB block, mismatch between written and
read values.

0707 | 805 Modifier 111 = read only key -+ 4KB block, mismatch between written and
read vaiues.

AQO03 - Modify Key Function

This routine verifies that OQutput 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 is off.

0701 | 805 Modifier 001 storage protect, key value modified when modify bit is off.

0702 | 805 Modifier 010 = address exception, key value modified when modify bit i1s 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 is off.

0705 | 805 :)Aodlflei; 101 storage protect + 2K block, key value modified when modify
it 1s off.

0706 | 805 Modifier 110 = address exception + 2K block, key value modified when

modify bit Is off.

0707 | 805 Modme? 111 = read only key + 2K block, key value modified when modify

bit 1s off.

ey
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ARO01, AR03, AR04

AR01 - 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 I1s 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 i1s different to written data.

ARO04 - Storage Protect Key RAM Data Sensitivity

This routine applies only to Models 130, 150, 170, 210, and 410.

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 Is different to written data.

2-42 IBM 3745 Diagnostic Descriptions



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.

AS02 - High Resolution Timer Incrementation and Overflow

This routine checks the CCU high resolution timer incrementation and overflow
operations.

FUNCTION:

Mask all interrupt levels. Initialize high resolution timer to X’3FFFFF’ via LSSD
operation. Step the CCU 16 steps. Read contents 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
resolution timer to X’'000FF8” via LSSD operations. Step the CCU 16 steps. Read
contents of low resolution timer.

2. Read contents 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, ATO02

ATO1 - 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 whether interrupt
conditions are reset.

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

ERC [RAC |Step Error Description

0700 | 805 1 input X'7E" not equal to O.
Q701 | 805 2 Input X'7F" not equal to 0.

ATO02 - Output X’79” and Input X’79’

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

STEP:
1. Write LSSD with level 4 entered on. Initialize Output X’79" with:

Set program request |PL;

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 (CMSF) register.

EIESEAS

CCU check stop. Read the corresponding latches via LSSD.

Reset program request IPL in CMSA register. Read CMSA register.

Read Input X'79".

Read (CMSF) register.

Initialize Output X'79” with set AlO stop mode on IOC1. mode control register B.

Initialize Output X’79” with reset AlO stop mode on I0OC1. Read mode control
register B.

11. Initialize Output X’79" with set AlO stop mode on IOC1. Read mode control register
B.

e 0w x NG

12. Initialize Output X’79” with reset AlO stop mode on I0C2. Read mode control

Initialize Output X’79” with inhibit program level 5§ 'C’" and "2’ latches, reset bypass

register 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 ‘2’ 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 "2’ latches not set In Input X'79°".
0707 {805 8 Level 5 'C” and "2’ 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 I0OC1 not reset in mode control register B.
0710 | 805 11 AlO stop mode on I0C2 not set in mode control register B.
0711 | 805 12 AIO stop mode on I0C2 not reset in mode control register B.
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AT03, ATO5, AT06

ATO03 - 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. The
relevant chapter in the Service Functions manual explains when to run this routine, and
how to interpret the results.

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

2. Running the routine will power the 3745 off, whatever the machine configuration
(one or two CCUs). Selection of the CCU is not required.

ERC | RAC Error Description
0700 | 822 Remote power off has not occurred.

AT06 - Output X’76"
This routine applies only to 3745 Models 130, 150, and 170.

This routine checks the Output X’76” and whether the branch trace control option is
allowed.

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

BAO1 - CCU-to-CCUI Control Lines

This routine exercises the control lines from CCU to CCUI in read/write and Output X'74°
situations.

STEP:
1. In the read situation, write situation, and Qutput-X'70’ situation:

» Set Storage Go (STG GQO), 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.

+ (For Models 310 and 610 only): Execute an Input X'70" and check the control
lines in the SCTL2 and the HSB (cache).

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 CCUL.
0103 | 805 2 Error on contral 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.

BAQ2 - CCUI-to-CCU Control Lines
For Models 130, 150, 170, 210, and 410:
This routine exercises the storage grant control lines from CCUI to CCU.
STEP:
For the storage grant line (six latches in CCUI 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 CCUl and HSB by LSSD operation.

For Models 310 and 610:

This routine check if storage grant from CCUl is reported:

* After a write request,
« After an Output X'74" request, and
+ After a read request.

The routine also checks that a storage grant from HSB is reported after a write request.

STEP:

1. Check that storage grant from CCUI in PUC is set in write situation, Qutput X'74’, or
read situation

2. Check that storage grant from HSB is raised in PUC on write request from HSB in
B stat with storage go.

ERC | RAC |Step Error Description

5101 | 80A 2 Error on storage grant hnes.

Note: The value in register MIS3 is indicated in three bytes of the ERR BIT field.
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BAO03, BA04, BBO01, BB11, BB12, BB13

BAO3 (See BB11) - CCUI-to-HSB Control Lines

BA04 (See BB12) - CCU-to-CCUI Data and Address Buses

BB01 (See BB13) - Disable CCUI

BB11 - CCUI-to-HSB Control Lines

This routine exercises the control lines: line invalidate, line transfer, and data valid
between CCUI 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 far each line:

1. Set latch in CCU chain and reset the others.

2. Transmit the value to the TCM/PUC card (TCM for Models 210 and 410; PUC for
Models 130, 150, 170, 310, and 610).

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.

BB12 - CCU-to-CCUI Data and Address Buses

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

STEP:

1. Using seletted 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 CCUL

ERC | RAC |Step | Error Description
8102 | 80A 2 CCUI data register fallure during write.
8103 | 80A |2 CCUL address register fallure during write.

BB13 - Disable CCUI

This routine verifies the disabling of CCUL 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 Descriptian
1000 | 80A 1 Disable interface latch not set.
1001 | 80A |2 Storage grant raised.
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BCO1, BC02

BCO1 - 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:

e o o o 0 0o o o

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.

ERC | RAC |Step Error Description

1000 | 805 1 Specific latches In 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 tatches in HSB string are set after an invalid Output X'74°
HSB function.

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

2-48 |1BM 3745 Diagnostic Descriptions




BDO01, BD02, BD03

BD01 - HSB-CCU Error - First Part

This routine tests HSB-CCU error reporting of the address bus parity check during a
read operation.

Note: The HSB is also known as the cache.

STEP:

1.

Select data array test mode on the HSB, write a word, and then force an address
bus parity check error during a read operation. Then check the HSB-CCU error
latch state.

Select directory test mode on the HSB, force an address bus parity check error
during a read operation. Then check the HSB-CCU error latch state.

Select normal test mode on the HSB, force an address bus parity check error during
a read operation. Then check the HSB-CCU error latch state.

Note: The HSB is also known as the cache.

ERC | RAC |Step Error Description

1000 | 80A 1 HSB CCU error not set for an address bus parity check error.
2000 | 80A 2 HSB CCU error not set for an address bus parity check error.
3000 | 80A 3 HSB CCU error not set for an address bus parity check error.

BDO02 - HSB-CCU Error - Second Part

This routine verifies that, during a read operation, no HSB-CCU error is reported when
address bus parity is good.

STEP:

1.

2.

3.

Select data array test mode on the HSB, perform a read operation using an address
with good parity. Then check the HSB-CCU error latch state.

Select directory test mode on the HSB, perform a read operation using an address
with good parity. Then check the HSB-CCU error latch state.

Select normal test mode on the HSB, perform a read operation using an address
with good parity. Then check the HSB-CCU error latch state.

ERC | RAC |Step Error Description

1000 | 80A 1 HSB-CCU error I1s set.
2000 | 80A 2 HSB-CCU error is set.
3000 | 80A 3 HSB-CCU error Is set.

BDO3 - HSB-CCU Error - Third Part

This routine tests HSB-CCU error reporting of the address bus parity check during a
write operation.

STEP:

1.

2.

3.

Select data array test mode on the HSB, force an address bus parity check error
during a write operation. Then check the HSB-CCU error latch state.

Select directory test mode on the HSB, force an address bus parity check error
during a write operation. Check the HSB-CCU error latch state.

Select normal test mode on the HSB, force an address bus parity check error during
a write operation. Check the HSB-CCU error latch state.

ERC | RAC |Step Error Description

1000 | 80A 1 HSB-CCU error not set for an address bus parity check error.
2000 | 80A 2 HSB-CCU error not set for an address bus parity check error.
3000 | 80A 3 HSB-CCU error not set for an address bus parity check error.
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BD04, BD0S, BD06

BD04 - HSB-CCU Error - Fourth Part

This routine verifies that, during a write operation, no HSB-CCU error is reported when
address bus parity is good .

STEP:

1. Select data array test mode on the HSB, perform a write operation using an address
with good parity. Check the HSB-CCU error latch state.

2. Select directory test mode on the HSB, perform a write operation using an address
with good parity. Check the HSB-CCU error latch state.

3. Select normal test mode on the HSB, perform a write operation using an address
with good parity. Check the HSB-CCU error latch state.

ERC | RAC | Step Error Description

1000 | 80A 1 HSB-CCU error 1s set.
2000 | 80A 2 HSB-CCU error 1s set.
3000 | 80A 3 HSB-CCU error 1s set.

BD05 - HSB-CCU Error - Fifth Part

This routine tests HSB-CCU error reporting of the data bus parity check during a write
operation.

STEP:

1. Select data array test mode on the HSB, force a data bus parity check error during
a write operation. Check the HSB-CCU error latch state.

2. Select directory test mode on the HSB, force a data bus parity check error during a
write operation. Check the HSB-CCU error latch state.

3. Select normal test mode on the HSB, force a data bus parity check error during a
write operation. Check the HSB-CCU error latch state.

ERC | RAC |Step Error Description

1000 | 805 1 HSB-CCU error not set for a data bus parity check error.
2000 | 805 2 HSB-CCU error not set for a data bus parity check error.
3000 | 805 3 HSB-CCU error not set for a data bus parity check error.

BD06 - HSB-CCU Error - Sixth Part

This routine verifies that, during a write operation, no HSB-CCU error is reported when
data bus parity is good .
STEP:

1. Select data array test mode on the HSB, perform a write operation using data with
known good parity. Check the HSB-CCU error latch state.

2. Select directory test mode on the HSB, perform a write operation using data with
known good parity. Check the HSB-CCU error latch state.

3. Select normal test mode on the HSB, perform a write operation using data with
known good parity. Check the HSB-CCU error latch state.

ERC | RAC |Step Error Description

1000 | 80A 1 HSB-CCU error Is set.
2000 | 80A 2 HSB-CCU error 1s set.
3000 | 80A 3 HSB-CCU error i1s set.
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BEO1, BE02, BEO4, BEOS

BEO1 - HSB Internal Error in Directory Parity
This routine applies to Models 130, 150, 170, 210, and 410.

This routine verifies, according to the model tested, that the HSB internal error is, or is
not reported when an error on directory parity occurs. For Models 210 and 410 with EC
37, 73 or later, the routine verifies the "RETRY” on directory parity error.

STEP:
1.

Force a directory parity error. Then check the HSB internal error latch state.
2a. Initialize a directory entry update.

2b. Read in normal mode and check that the retry is effective (HSB internal error
not raised).

3. Control that the Valid bit is not updated.
ERC | RAC |Step | Error Description
1000 | 805 1 HSB Iinternal error not set
1001 | 805 2a directory entry update completed irrespective of the HSB internal error
2000 | 805 1 - HSB internal error not set
2001 | 805 2b HSB internal error set
2002 | 805 3 directory entry not updated

BEO2 (See BE12) - HSB Internal Error in Directory Parity

BE04 (See BE14) - HSB Internal Error - First Part

BEO5 (See BE15) - HSB Internal Error - Second Part
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BE11, BE12, BE14, BE15

BE11 - HSB Internal Error in Directory Parity
This routine applies only to Models 310 and 610.

This routine verifies the "/RETRY” on directory parity error.

STEP:

1. Force a directory parity error. Then check the HSB internal error latch state in
directory mode.

2. Read in normal mode and check that the retry is effective (HSB internal error not
raised).

3. Control that the Valid bit is not updated.

ERC | RAC |Step Error Description

1000 | 805 1 HSB internal error not set
1001 {805 2 HSB internal error set.
1002 | 805 3 directory entry not updated.

BE12 - HSB Internal Error on Correct Directory Entry

This routine verifies that HSB internal error is not reported for a write directory entry
with good parity.

STEP:

1. Perform a write directory entry with known good parity. Then check the HSB
internal error latch state.

2. Initialize a directory entry update.

ERC | RAC |Step Error Description

1000 | 805 1 HSB internal error is set.
1001 | 805 2 directory entry update not completed.

BE14 - HSB Internal Error - First Part

This routine applies only to Models 130, 150, 170, 210, and 410.

This routine tests HSB internal error reporting for HSB array parity errors.
STEP:

1. Select data array test mode on the HSB, force an HSB array Parity error during a
read operation. Check the HSB internal error latch set condition.

2. Select retry state mode on the HSB, force an HSB array parity error during a read
operation. Check the HSB internal error latch set condition.

ERC | RAC |Step Error Description

1001 | 805 1 HSB internal error not set.
1002 | 805 2 HSB internal error not set.

BE15 - HSB Internal Error - Second Part

This routine tests HSB internal error reporting for HSB array parity errors.

STEP:

1. Select HSB normal test mode on the HSB, force an HSB array parity error during a
read operation. Check the HSB internal error latch set condition.

ERC | RAC |Step Error Description

1001 | 805 1 HSB internal error not set.
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BF01, BF02, BF03

BFO01 - Data Array - First Part
This routine checks the data array addressing mechanism.
FUNCTION:

Select data array test mode on the HSB. Then perform a write with each address, and
perform a read of all data in the data array.

ERC | RAC Error Description
1000 | 805 Read value not equal to expected value.

BF02 - Data Array - Second Part
This routine checks the data array data path.
FUNCTION:

Select data array test mode on the HSB. Perform a write using test patterns, and
perform a read of all data in the data array.

ERC | RAC Error Description
1000 | 805 Read value not equal to expected value.

BFO03 - HSB Data Array Data Sensitivity
This routine applies only to Models 130, 150, 170, 210, and 410.

This routine checks the HSB data array for data retention, and requires manual
intervention.

FUNCTION:

Write the HSB data array 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 is different to written data.
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BGO01, BG02, BHO01, BI01

BGO01 - Read in Directory - First Part

This routine checks the directory read addressing mechanism.
FUNCTION:

Select directory test mode on the HSB. Perform a write using each address, then
perform a read of the directory.

ERC | RAC | Error Description

1000 | 805 Read vaiue not equal to expected value,

BGO02 - Read in Directory - Second Part

This routine checks the directory read data path.
FUNCTION:

Select directory test mode on the HSB. Perform a write using test patterns, then
perform a read of the directory.

ERC | RAC | Error Description

1000 {805 Read value not equal to expected value.

BHO1 - HSB Flush Mode

This routine applies only to Models 130, 150, 170, 210, and 410.
This routine checks that the directory is cleared when HSB flush mode is selected.
STEP:

1. Set HSB flush mode via Output X'74’°, perform a read of the directory.
2. Check the HSB internal error latch condition to verify valid parity.

ERC | RAC |[Step | Error Description

1000 | 805 1 Directory bit rows not all 0’s.
1001 | 805 2 HSB internal error set due to invahd parity detected.

Bl101 - HSB Disabled Mode

This routine checks that the HSB goes off-line when HSB disabled mode is selected.
STEP:

1. Set HSB disabled via Output X’74’, attempt to access the storage, then check that a
time out on STG GRANT has occurred.

2. Check the HSB internal error latch condition to verify valid parity.

3. Check that the directory is not updated.

4. Read the data array.

ERC | RAC |Step | Error Description

1000 | 805 1 No time out raised.

1001 | 805 2 HSB internal error set due to invald parity detected.

1002 | 805 3 Directory updated although the HSB I1s disabled.

1003 | 805 4 data array rows are modified although the HSB is disabled.
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DBO01, DB02, DB03

DBO01 - CCUI Parity Checker Data Register

This routine checks that the CCUI parity checker on the data register performs
error-free parity checking.

FUNCTION:

Simulate a write into storage using a selection of test patterns. Test the parity bit for
each pattern. Clear the device.

ERC | RAC Error Description

0200 | 809 For Models 130, 150, 170, 210, and 410:

Error on data parity checking in CCUt (IN-7D).
0201 | 809 For Models 310 and 610 only:

Error on data parity checking in CCUI (ERRO).

DB02 - CCUI Parity Checker Address Register

This routine checks that the CCUI parity checker on the address register performs
error-free parity checking. It is not possible to set a bad parity in SAR byte 1. This is
because the parity bit is generated after the address register.

FUNCTION:

Simulate a write into storage using a selection of test patterns. Test the parity bit for
each pattern. Clear the device.

ERC | RAC Error Description
5200 | 809 Error on address panty checking in CCUL.

DBO03 - SCTL-to-CCU Error Reporting
This routine checks that the SCTL error reporting to CCU functions correctly.
FUNCTION:
Force an error in the survey latches. Transfer the error to CCU (clocks are free

running). Check the pattern in the Input X'7D’ register. Bytes 0 and 1 of error bit
represent the Input X'7D’ register value. Clear the device.

ERC | RAC Error Description
8200 | 809 Error in the transfer of error information to CCU.
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DDO1, DD02, DD03, DEO1

DDO01 - Disable CCUI Interfface Command

This routine checks the command disable CCU! interface set by Output X'74” instruction.
FUNCTION:
Issue the disable CCUI interface command with an Output X’74’ instruction. Having

separated CCUI and CCU an attempt to initiate a storage access through CCU! is made.
STG GRANT is checked to verify that the storage access is correctly rejected.

ERC | RAC Error Description

0400 | 809 CCUI has not disabled correctly.

DDO02 - Storage Protect RAM Initialize Command

DDO03 - SP RAM

This routine checks the command DMA storage protect RAM initialize (DMA SP RAM
INIT) by Output X'74".

FUNCTION:

Load storage protect with patterns at one location. The correct loading of the patterns
is checked, as is the storage user id on STG USER ID.

ERC | RAC Error Description

5400 | 809 Error on storage protect RAM initialize, pattern 1 incorrectiy written.
5401 | 809 Error on storage protect RAM initialize, pattern 2 incorrectly written.
5403 | 809 SP RAM not accessible from CCU.

This routine checks the storage protect RAM (SP RAM) addressing mechanism and data
integrity.

STEP:

1. Address all locations to initialize test. Address each location and load a pattern
which is the same as the address. Read each location and check that the pattern
has been correctly loaded and is in the correct location.

2. Write to each location a series of test patterns. Read each location and check
contents.

ERC |RAC |Step Error Description

8401 | 809 1 Addressing multiplex failure in SP RAM.
8402 | 809 2 Data storage failure in SP RAM.

DEO1 - Disable DMA Via LSSD

This routine checks that disable DMA via LSSD functions correctly.
FUNCTION:

Verify that there is no storage access via DMA pending, Grant 1 and grant 2 are off.
Issue disable DMA, via an LSSD operation, to the DMA IC. The REQUEST lines at DMA
level are forced active. A check of the grant lines verifies that DMA is disabled or
otherwise. DMA is re-enabled via an LSSD operation.

ERC | RAC Error Description

0501 | 8CE DMA not accessible, REQUEST in DMA mode.
0502 | 80E Error in disable DMA LSSD operation.
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DF01, DG01, DG02, DHO1

DFO01 - CCUI-to-MCTL/ECC Link
This routine checks the link from CCUI to MCTL/ECC.
FUNCTION:

Exercise the REQUEST 1 and 2 lines, LAST OPERATION line, BYTE SELECT lines, data
bus between CCUl and ECC, and the address bus between CCUl and MCTL.

ERC | RAC Error Description

0601 { 809 Error on request 1 and request 2 lines.
0602 | 809 Error on last operation hne.

0603 | 809 Error on byte select lines.

0611 | 809 Error on the CCUI-to-ECC data bus.

0612 | 809 Error on the CCUI-to-MCTL address bus.

DGO01 - ECC Only Mode

This routine checks the ECC-only mode selected by Output X'74’ command.
FUNCTION:

Exercise the address integrity in ECC-only mode. Check for matching between two data
values read from different addresses.

ERC | RAC Error Description
0701 { 80B ECC-only mode has failed.

DGO02 - ECC-to-Storage Data Bus

This routine checks the data bus between the ECC IC and the storage card(s).

FUNCTION:

Select ECC-only mode. Write/read selected patterns to and from storage and check for
the correct value on the bus.

ERC | RAC Error Description

5700 | 80D Error on data bus in ECC-only mode.
5701 | 809 Error on a number of data bus lines.

DHO1 - Error Detection Mechanism

This routine checks the error detection mechanism for:

* Add parity in MCTL checker operation
* Qut-of-range addressing detection.

STEP:

1. Set a data and request simulation. Write using LSSD operation. Send eleven clock
steps to transfer the forced error to CCU local store. Read the error latches. Check
the resultant pattern for the expected internal error.

2. Set a too large address. A read request using an LSSD write operation is made. A
write simulation is set, and 14 clock steps are sent to transfer the forced error to
CCU local store. Read the error latches. Check the resultant pattern for the
expected irrecoverable error.

3. For Models 310 and 610 only: Simulate a read request in CCUI with storage user

ID = 0.
ERC | RAC |Step | Error Description
0803 | 809 1 Error on add parity checker mechanism.
0804 | 809 2 Error on out-of-range addressing checker.
0805 | 809 3 Error on storage user [D checker (for Models 310 and 610 only).
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EBO1, EB02, EBO3

EBO1 - Search Error-Free Location

Note: ERC 1100 - address exception problem during storage test pattern - may occur at
any time during the running of IFT E. This routine searches for an error-free location in
storage with MCTL error wrap command selected by Output X'74".

FUNCTION:

Use error wrap to search for error-free locations in the first (or only) storage card
(STO/STGH).

ERC | RAC Error Description

1203 | 80D All storage locations are suspect.
1204 | 80F All first card (STO/STG1) locations are suspect.

EBO2 - ECC-to-Storage Data Bus

This routine checks the data bus between the ECC IC and:

* Storage cards STG1 and STG2 for Models 210, 310, 410, and 610
* Storage card STO for Models 130, 150, and 170.

ERC | RAC Error Description

6200 | 810 Error on storage card 1 data bus.

6201 | 80F No free location found on storage card 1.

9200 | 812 Error on storage card 2 data bus (not for Models 130, 150, and 170).

9201 | 811 No free location found on storage card 2 (not for Models 130, 150, and 170).

EBO3 - MCTL-to-Storage Data Bus

This routine checks the interface between the MCTL and:

* Storage cards STG1 and STG2 for Models 210, 310, 410, and 610
» Storage card STO for Models 130, 150, and 170.

ERC | RAC Error Description

1000 | 810 Error on storage card (STO/STG1)

1001 | 810 No free location found in megabyte n (ERR BIT = n) (STO/STG1)
1002 | 812 Error on storage card 2 data bus (not for Models 130, 150, and 170).
1003 | 812 No free location found in megabyte n (ERR BIT = n) (STO/STG2)
2000 | 80D Error in selecting a megabyte

2001 | 80D Read/Write error in selecting a megabyte
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ECO01, ECO02, EC03, EC04

ECO01 - Force Storage Error Command

This routine checks the error reporting from a force storage error command, as selected
by Output X'74".

FUNCTION:

Exercise the force storage errors for no error, force one error, force two errors, and
force three errors simulation states.

ERC |RAC Error Description

1300 | 80D Error in MCTL error wrap error reporting.
1301 | 809 Error in tnput X'7D" error reporting.

1302 | 80D No free location found In storage.

1310 | 80D Error on force one bit to 0.

1311 | 80D Error on force one bit to 1.
1320 | 80D Error on force two bits to 0.
1321 | 80D Error on force two bits to 1.
1330 | 80D Error on force three bits to 0.
1331 {80D Error on force three bits to 1.

EC02 - ECC Transparent and Disable Modes Command

This routine checks the ECC in ECC-transparent and ECC-disable modes. Mode
selection is by Output X’74’ instruction.

FUNCTION:

Set ECC-transparent mode via Output X’74°. Check that ECC bits are not altered in
storage when data is written in ECC-transparent mode. ECC-disable mode is set by
Output X’74’. Check that there is no correction of data and no-tune ECC in this mode.
Also check if it is possible to set an uncorrectable error in ECC-disable mode.

ERC [RAC Error Description

1302 | 80D No free location found in storage.

6312 | 809 Data correction error during ECC-transparent mode
6321 | 809 Error in ECC-disable mode error reporting.

6322 | 809 Data write error in ECC-disable mode.

6323 | 809 Forced hard check in ECC-disable mode.

ECO03 - No Refresh Correction Mode and Refresh Mode

This routine checks the ECC in no-refresh mode; selection is by Output X’74” command.
It also verifies the refresh mechanism.

FUNCTION:

Set ECC no-refresh mode via Output X'74°. Check that when set, the no-refresh mode
does not alter the ECC mechanism. The refresh mechanism and error reporting are
checked during a long refresh on MCTL error wrap. When ERCs 9342 and 9343 are
given, Byte 1 of the ERR BIT field contains details of the failed megabyte.

ERC |RAC Error Description

1302 | 80D | No free location found In storage.

9311 | 809 Write latch error during no-refresh mode.

9321 | 809 Read latch error during no-refresh mode.

9341 | 809 No correction during a long refresh cycle.

9342 | 80D Irrecoverable error during long refresh not reported.
9343 | 80D | Address of irrecoverable error in refresh not correct.

ECO04 - ECC Parity Checker Data Register

This routine tests the ECC data parity checking mechanism.

ERC |RAC Error Description
9350 {809 Data parity error checking failure.
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EDO1, EEO1, EE02

EDO1 - ECC Correcting Mechanism with Hard Error

This routine checks the ECC correcting mechanism with forced "hard’ errors. One- and
two-bit errors should have a correction rate of 100%. Three-bit errors invoke no
correction but are reported to CCU.

FUNCTION:

Exercise the ECC correcting mechanism with no error, force one error, force two errors,
and force three errors.

ERC | RAC Error Description

1400 | 809 Error during write.

1401 | 809 Error in no-error reporting.

1302 | 80D No free location found In storage.
1410 | 809 Error on force one bit to 0.

1411 | 809 Error on force one bit to 1.

1420 | 809 Error on force two bits to 0.

1421 | 809 Error on force two bits to 1.

1430 | 809 Error on force three bits to 0.
1431 | 809 Error on force three bits to 1.

EEO01 - ECC Correcting Mechanism with Soft Error

This routine checks the ECC correcting mechanism with forced “soft” errors. A one-bit
error should have a correction rate of 100%. Two-bit errors have a correction rate of
0% but are reported to the CCU.

FUNCTION:

Exercise the ECC correcting mechanism with no error, force one error, and force two
errors.

ERC | RAC Error Description

1500 | 809 Error during write.

1501 | 809 Error in no-error reporting.

1302 | 80D No free location found In storage.

1510 | 808 Bad correction of one soft error.

1512 | 809 Error tn irrecoverable error reporting by error wrap.

EEO2 - ECC Correcting Mechanism with Mixed Errors

This routine checks the ECC correcting mechanism with forced ‘mixed’ errors. Forced
one-bit soft and one-bit hard errors should have a correction rate of 100%. Forced
one-bit soft and two-bit hard errors should have a correction rate of 50%.

FUNCTION:

Exercise the ECC correcting mechanism with mixed errors: one soft error with one hard;
and one soft with two hard errors.

ERC | RAC Error Description

6500 | 809 No correction for the one soft and one hard error mixture.
6501 | 809 Writing error.

1302 { 80D No free location found In storage.

6502 | 809 No correction on corrected mixed one/two errors.

6503 | 809 Correction on not corrected mixed one/two errors.
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EF01 - Input X’70" Function

EF01, EGO1, EG02

This routine checks the Input X’70’ instruction by issuing two Input X’70’ instructions in
quick succession and checking that the result is the same, comparing the actual result
with the storage size value given in the configuration data file (CDF), and verifying that
the result represents the real storage size.

STEP:

1. Issue two Input X'70 instructions in succession, then compare the two values which
result.

2. Compare the result value with the value located in the CDF.
3. Compare the result value with the actual storage size.

ERC | RAC |Step Error Description

1610 | 80D 1 Mismatch between values.

1620 | 80D 2 Mismatch between Input X’70° and CDF storage card configuration.
1621 | 80D 2 Mismatch between Input X'70° and CDF storage size.

1631 | 80D 3 Value given Is larger than actual size.

1632 | 80D 3 Value gtven i1s lower than actual size.

EGO01 - ECC-Only Mode and Storage Interaction

This routine checks the ECC-only mode’s interaction with storage.

STEP:

1. Assign an error-free storage location (freecell) to the routine.

2. Write data to the assigned storage location. Set ECC-only mode using Input X’74",
Write a second data pattern to the assigned storage location, and set SCTL normal
operation using Input X’74’. Read the assigned storage location and verify that it
contains the first data pattern written.

ERC | RAC |Step Error Description
1302 | 80D 1 No free location found in storage.
1700 { 80D 2 Write to storage completed incorrectly during ECC-only mode.

EGO02 - Disable SCTL Error Action

This routine checks the disable SCTL error action with an irrecoverable error.

STEP:

1. Set the SCTL to normal mode.

2. Write a good pattern to storage and set ECC-transparent mode. Write a pattern
containing two bits in error. Set the SCTL to disable SCTL error action and read the
pattern in storage. Extract the error with Input X’7D’ and check that an
irrecoverable error report is given. Read the pattern in storage and compare it with
the second write pattern to check that SCTL was not frozen.

ERC | RAC |Step Error Description

1302 | 80D |2 No free location found in storage.

6701 | 809 2 Irrecoverable error not reported tn ECC-disable mode. The last byte
of the ERR BIT field indicates Byte 0 of the Input X'7D’ register.

6710 | 809 2 Irrecoverable error not reported for irrecoverable test with disable
SCTL error action set.
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EHO1, EHO2

EHO1 - Storage Addressing of First 512 or 16384 Bytes
This routine checks the addressability of main storage in the first 512 or 16384 bytes.
The first 512 bytes are checked for Models 130, 150, 170, 210, and 410.
The first 16384 bytes are checked for Models 310 and 610.

STEP:

1. Write whole storage with X’0’. Starting from address 0, for the first 512 or 16384
bytes, read, in ascending order, and check that X’0" was correctly written. Write
each address as data at its fullword address.

2. Starting from the end of the first 512 or 16384 bytes of storage, read, in descending
order, each fullword address and check if it contains the data stored in step 1.
Write X’0’ to the fullword address.

3. Write and read in ascending order, the patterns:

X'55555555"

X' AAAAAAAA'!

X'31313131"'
then compare the read data with the write data. Write X’00000000’ to clear the first
512 or 16384 bytes of storage.

ERC | RAC | Step Error Description

1801 | 80F 1 In first 512/16384 bytes data I1s duplicated during incremented addressing.
1802 | 80F 2 In first 512/16384 bytes data 1s duplicated during decremented addressing.
1803 | 80F 3 In first 512/16384 bytes error in check of rotating patterns.

Note: In each of the three error conditions, the last two bytes of the ERR BIT field
indicate the address which failed.

EHO02 - Check Limits for Each Storage Megabyte

This routine checks the data in storage for each megabyte for:

* Storage cards STG1 and STG2 for Models 210, 310, 410, and 610
+ Storage card STO for Models 130, 150, and 170.

Function:

For each megabyte limit (first and last halfwords), write four halfwords then read them
back and check if patterns match.

ERC | RAC Error Description

9200 | 808B Pattern error in storage card 1 (STO/STG1)
80C Pattern error in storage card 2 (STO/STG2)

9300 | 80D Pattern error in storage card(s) (STO, STG1, STG2)

Note: In each of the three error conditions, the last two bytes of the ERR BIT field
indicate the address which failed.
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ELO1, ELO2, EL11

ELO1 - HSB Internal Error on Double Hit
For 3745 Models 130, 150, 170, or Models 210 and 410 and ECs 06, 22, 28, or 2A

This routine verifies that HSB internal error is reported when a read or write with
double-hit occurs. This test is made in ECC-only mode.

STEP:

1. Select normal state on the HSB, perform a read operation with a forced double-hit.
Then check the HSB internal error latch state.

2. Initialize a directory entry update.

3. Select normal state on the HSB, perform a write operation with a forced double-hit.
Check the HSB internal error latch state.

4. Check that the data array has not been written.

5. Initialize a directory entry update.

ERC | RAC |Step Error Description

1000 | 805 1 HSB internal error not set.

1001 {805 2 Directory entry update completed irrespective of the double-hit.

1002 {805 3 HSB nternal error not set.

1003 1805 4 Data array has been updated after a write with double-hit.

1004 | 805 5 Directory entry update completed irrespective of the write with

double-hit.

ELO2 (See EL32) - SCTL/HSB Link Miss

EL11 - HSB Internal

Error on Double Hit

For 3745 Models 210 and 410 and ECs 37, 73, and later.

This routine verifies that HSB internal error is not reported when a read with double-hit
occurs. This test is made in ECC-only mode.

STEP:

1.

Select normal state on the HSB, a read operation with a forced double-hit is made.
Check the HSB internal error latch state.

2. Initialize a directory entry update.

3. Check that the data array valid bit works correctly for read.

4. Check the cache internal error in case of a write.

5. Check that the data array valid bit works correctly for write.

ERC | RAC |Step Error Description

1000 | 805 1 HSB internal error 1s set in case of read.

1001 | 805 2 Directory valid bit off in case of read.

1002 | 805 3 Data array has not been updated after a read with a double-tit.
1003 | 805 4 Cache Internal error set in case of write.

1004 | 805 5 Directory valid bit off in case of write.
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EL21, EL32

EL21 - HSB Internal Error on Double Hit
For Models 310 and 610 only:

This routine verifies that HSB internal error is not reported when a read with double-hit
occurs. This test is made in ECC-only mode.

STEP:

1. Select normal state on the HSB, a read operation with a forced double-hit is made.
Check the HSB Internal error latch state.

2. Initialize a directory entry update.

3. Check that the data array valid bit works correctly for read.

4. Check the cache internal error in case of a write.

5. Check that the data array valid bit works correctly for write.

ERC | RAC |Step Error Description

1000 | 805 1 HSB internal error 1s set in case of read.

1001 | 805 2 Directory valid bit off in case of read.

1002 | 805 3 Data array has not been updated after a read with a double-hit.
1003 | 805 4 Cache Internal error set In case of write.

1004 | 805 5 Directory valid bit off in case of write.

EL32 - SCTL/HSB Link Miss

This routine checks the link between the HSB and SCTL.

2-64

STEP:

1 Set HSB flush mode via Output X’74’ to clear the device. Then set HSB normal
mode and read address X during one CCU cycle. Check HSB miss is on in the HSB.

2. Check HSB miss is on in SCTL.

ERC | RAC |[Step Error Description
1000 | 805 1 HSB miss not set In HSB.
1001 | 80A 2

HSB miss not set in SCTL.
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EMO1, EM02, EM03, EM04

EMO1 - Storage-to-HSB Line Transfer Without Error

This routine checks that line transfer occurs between storage and HSB without error.
STEP:

1. Send a read in normal mode.
2. Check if data array is updated.
3. Check if directory is updated.

ERC | RAC |Step Error Description

1000 | 80A 2 Data array has not been updated.
2000 | 80A 3 Directory not updated.

EMO02 - Storage-to-HSB Line Transfer with Line Transfer Long Error

This routine checks the error reporting for a long error in line transfer.
STEP:

1. Force LINE XFER after the end of the four DATA VALID cycles. Check for the
correct setting of SCTL/HSB ERROR.

2. Check that HSB internal error or HSB/CCU ERROR are not set.

ERC | RAC |Step Error Description

1000 | 805 1 SCTL/HSB ERROR not set.
2000 | 805 2 HSB internal error or HSB/CCU ERROR set.

EMO03 - Storage-to-HSB Line Transfer with Line Transfer Short Error

This routine checks the error reporting for a short error in line transfer.

STEP:

1. Force LINE XFER down, and check for the correct setting of SCTL/HSB ERROR.

2. Check that HSB internal error or HSB/CCU ERROR are not set.

ERC | RAC | Step Error Description

1000 | 805 1 SCTL/HSB ERROR not set.
1001 | 805 2 HSB interna!l error or HSB/CCU ERROR set.

EMO04 - Storage-to-HSB Line Transfer with Lost Read

This routine checks the error reporting for a lost read during a line transfer after HSB
MISS and before STG GRANT has been asserted.

STEP:

1. Force a LINE XFER with storage dropped condition, and check for the correct setting
of HSB/CCU ERROR.

2. Check that HSB internal error or HSB/SCTL ERROR are not set.

ERC | RAC |[Step Error Description
1000 | 805 1 HSB/CCU ERROR not set.
1001 | 805 2 HSB internal error or HSB/SCTL ERROR set.
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ENO1, EN02, EOO1

ENO1 - HSB Hit

This routine checks the HSB hit mechanism.

STEP:

1. Read data from the HSB, and check that HSB MISS is not set for each word read.
2. Check that the read value on the data bus lines is the same as the expected value.
3. Check that the word is written correctly in HSB.

4. Check that the word is written correctly in storage.

ERC | RAC | Step Error Description

1000 | 805 1 HSB MISS set on.

2000 | 805 2 Read data different to expected value.

3000 | 805 3 Written value in HSB data array differs with the expected value.
4000 | 80A 4 Written value in storage differs with the expected value.

ENO2 - HSB Miss

This routine checks the HSB miss mechanism.

STEP:

1. Verify that data is not written and HSB MISS is set when writing and reading with
addresses X modulo 8KB.

2. Force Valid bit off, and check that HSB MISS is on after a read.

ERC | RAC |Step Error Description

1000 | 805 1 HSB miss not set when reading with addresses X moduto 8KB.
1002 | 805 1 Value In HSB data array differs from initial value.

1003 | 805 1 Value in HSB directory differs from initial value.

2000 | 805 2 HSB miss not on after Vahid bit 1s forced off.

EO01 - HSB Read Retry

This routine checks the HSB read retry mechanism.

2-66

STEP:

PNOOAWON

Write data with bad parity into HSB data array.
Check that HSB-CCU is raised.

Read the check data.

Check for HSB internal error.

Prepare the HSB retry.

Send a read in normal mode.

Check if an error is raised.

Check the data transferred.

ERC

RAC

Error Description

1000
2000
3000
4000
5000

805
805
805
805
805

HSB-CCU not raised with write data with bad parity.
Data array has not been updated.

HSB internal error has not been raised after a read.
An error has been raised during HSB retry operation.
Data not transferred from storage after the HSB retry.
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EPO1, EQO1, EQO2

EPO01 - Line Invalidation

This routine checks the line invalidation from SCTL to HSB.
FUNCTION for Models 130, 150, 170, 210, and 410:

Set HSB flush mode via Output X'74’ to clear the directory. Then set HSB normal mode
and load a line into HSB. A forced LINE INVAL is set by SCTL for the loaded line. HSB
directory test mode is set and the Valid bit status checked to verify line invalidated.

FUNCTION for Models 310 and 610:

* Clear the directory via MOSS storage write halfword with loop.

* Set HSB normal mode and load a line into HSB.

» Write the address successively into the CCU| output address register then into the
CCUI input A register, then into the CCUI input C register.

* Check if the line is invalidated into the HSB via the Valid bit.

ERC | RAC Error Description

1000 | 80A Valid bit 1s not off when a line 1s invalidated.

EQO01 - Line Replacement Pointer - First Part

This routine checks the line replacement pointer after an HSB read hit and HSB read
miss.
STEP:

1. Set HSB normal mode. Read address X in line A and set HSB directory test mode.
Check line replacement pointer point on line B.

2. Set HSB normal mode. Read address X in line B and set HSB directory test mode.
Check line replacement pointer point on line A. .

3. Set HSB normal mode. Read address X in line B and set HSB directory test mode.
Check line replacement pointer point on line A.

ERC | RAC |Step Error Description

1000 | 805 1 Line replacement pointer not on line B. -

1001 | 805 2 Line replacement pointer not on line A.

1002 | 805 3 Line replacement pointer not permanently on line A.

EQO2 - Line Replacement Pointer - Second Part
This routine applies only to Models 130, 150, 170, 210, and 410.

This routine checks the line replacement pointer after a HSB write hit and HSB write
miss.

STEP:

1. Set HSB flush mode via Output X’'74’ to clear the directory. Then set HSB normal
mode and read address X in line A and address X in line B. Then set HSB normal
mode. Write address X in line A and set HSB directory test mode. Check line
replacement pointer point on line B.

2. Set HSB normal mode. Write address X in line B and set HSB directory test mode.
Check line replacement pointer point on line A.

3. Set HSB normal mode. Write address X in line B and set HSB directory test mode.
Check line replacement pointer point on line A.

4. Set HSB normal mode. Write address X in line B (causes an HSB miss). Set HSB
directory test mode. Check line replacement pointer point on line A.

ERC | RAC |Step Error Description

1000 | 805 1 Line replacement pointer not on line B.

1001 | 805 2 Line replacement pointer not on line A.

1002 | 805 3 Line replacement pointer not permanently on line A,
1003 | 805 4 Last line replacement pointer not on hine A.
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EQO3, EQ04, ERO1

EQO03 - Line Replacement Pointer - Third Part

This routine checks the line replacement pointer after a line transfer.

STEP:

1. Set HSB flush mode via Output X'74" to clear the directory. Then set HSB normal
mode and read address X in line A and address X in line B.

2. Set HSB directory test mode and check line replacement pointer point on line B.

3. Set HSB normal mode. Write address X’” in line B (causes a HSB miss). Set HSB
directory test mode.

4. Check if the line replacement pointer points to line A.

ERC | RAC |[Step Error Description

1000 | 805 2 Line replacement pointer not on line B.
1001 | 805 3 Address Is not In the correct line (line A).
1002 | 805 4 Last line replacement pointer not on line B.

EQO04 - Line Replacement Pointer - Fourth Part

This routine checks the line replacement pointer after a line invalidation.

FUNCTION:

Set HSB flush mode via Output X'74’ to clear the directory. Then set HSB normal mode,
and read address X in line A and address X in line B. Force LINE INVAL set for address

X in line B. Set HSB directory test mode. Check if the line replacement pointer points
to line B.

ERC | RAC Error Description
1000 } 80A Line replacement pointer active after line invalidation.

ERO01 - CCU Storage Protect Write Inhibit

This routine checks that the CCU storage protect write inhibit functions correctly.
STEP: )

1. Set HSB flush mode via Output X’74’ to clear the directory. Then set HSB normal
mode and read address X in line A and address X in line B.

2 Write address X with CCU storage protect write inhibit set on. Set HSB directory
test mode and check that the HSB directory is not updated.

3. Set HSB data array test mode, check that line A has not been updated.

ERC | RAC |Step Error Description

1000 | 805 2 Line replacement pointer has been altered.
1001 | 805 3 Error on data array update mechanism.
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ESO01, ESO3

ESO01 - Address Parity Error Test During SCTL Line Invalidation

This routine checks that SCTL/HSB error reporting functions correctly when an address
parity error occurs during SCTL line invalidation.

FUNCTION:

Set HSB normal mode. Read address X to load a line into HSB. Using LSSD, set SCTL
for address X with bad parity on the address bus (SAD), LINE INVAL on. Run one SCTL
clock cycle and reset LINE INVAL. Check that after a further two clock cycles HSB/SCTL
ERROR is on. Set HSB directory test mode and check that the directory entry for
address X has not changed.

For Models 310 and 610 only: Force the bad parity into the OUT register, then into the
two IN registers.

ERC | RAC Error Description

1000 | 805 HSB/SCTL ERROR not set with bad parity on the SAD bus.

1001 | 805 HSB/SCTL ERROR set with bad parity on the SAD bus and another
checker also set.

1002 | 805 An error bit 1s set when address has good parity.

1003 | 805 Valid bit off when bad parity address 1s not updated.

1004 | 805 Valid bit on when good parity address 1s not updated.

ES03 - HSB/SCTL Error Mechanism Test in HSB Normal Mode

This routine checks that SCTL/HSB error reporting functions correctly when there is an
invalid SCTL control sequence in HSB normal mode.
STEP:

1. Set HSB normal mode. Using LSSD operations, set SCTL DATA VALID and check
that HSB/SCTL ERROR is on after one cycle without LINE XFER.

2. Using LSSD, set SCTL LINE XFER and check that HSB/SCTL ERROR is on after one
cycle without read miss.

3. Using LSSD, set SCTL LINE XFER and LINE INVAL and check that HSB/SCTL ERROR
is on after one cycle.

ERC | RAC | Step Error Description

3000 | 805 1 HSB/SCTL ERROR not set when HSB normal mode without LINE XFER is
selected.

3001 | 805 1 HSB/SCTL ERROR set when HSB normal mode without LINE XFER Is
selected and another checker Is set.

3002 | 805 2 HSB/SCTL ERROR not set when HSB normal mode without READ MISS Is
selected.

3003 | 805 2 HSB/SCTL ERROR set when HSB normal mode without READ MISS is
selected and another checker is set.

3004 | 805 3 HSB/SCTL ERROR not set when LINE INVAL and LINE XFER are set.

3005 | 805 3 HSB/SCTL ERROR set when LINE INVAL and LINE XFER are selected and
another checker 1s set.
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ES04, ES05

ES04 - HSB/SCTL Error Mechanism Test in HSB Data Array Test Mode

This routine checks that SCTL/HSB error reporting functions correctly when there is an
invalid SCTL control sequence in HSB data array Test mode.

STEP:

1. Set HSB data array test mode. Using LSSD operations, set SCTL LINE XFER and
check that HSB/SCTL ERROR is on after one cycle.

2. Using LSSD, set SCTL LINE INVAL and check that HSB/SCTL ERROR is on after one
cycle.

ERC | RAC [Step | Error Description

3000 | 805 1 HSB/SCTL ERROR not set when HSB data array test mode and
LINE XFER are selected.

3001 | 805 1 HSB/SCTL ERROR set when HSB data array test mode and
LINE XFER selected and another checker 1s set.

3002 | 805 2 HSB/SCTL ERROR not set when HSB data array test mode and
LINE INVAL are selected.

3003 | 805 2 HSB/SCTL ERRQOR set when data array test made and

LINE XFER are selected and another checker Is set.

ES05 - HSB/SCTL Error Mechanism Test in HSB Direcfory Test Mode

This routine checks that SCTL/HSB error reporting functions correctly when there is an
invalid SCTL contral sequence in HSB directory Test mode.

STEP:

1. Set HSB directory test mode. Using LSSD operations, set SCTL LINE XFER and
check that HSB/SCTL ERROR is on after one cycle.

2. Using LSSD, set SCTL LINE INVAL and check that HSB/SCTL ERROR is an after one
cycle.

ERC | RAC |Step Error Description

3000 | 805 1 HSB/SCTL ERROR not set when HSB directory test mode and
LINE XFER are selected.

3001 | 805 1 } HSB/SCTL ERROR set when HSB directory test mode and
LINE XFER are selected and another checker is set.

3002 | 805 2 HSB/SCTL ERROR not set when HSB directory test mode and
LINE INVALID are selected.

3003 | 805 2 HSB/SCTL ERROR set when HSB directory test mode and

LINE XFER are selected and another checker 1s set.
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FAO01, FA02, FA03

FAO01 - DMA Address Register Parity Checker on Byte 1

This routine checks that the DMA address register parity checkers raise parity error for
bad parity.

FUNCTION:

Force a bad parity and check the parity checkers for byte 1 of the address register in
DMA logic. Due to MCTL clock limitations, three test attempts are made in this routine.
The diagnostics exit by returning an ERC if the three attempts fail. |f several attempts
were necessary for one test, the ERR BIT field gives the number of unsuccessful
attempts made for all routines within the section. Checks for test failure are made
during the routine.

ERC |RAC Error Description

4110 | 809 No bad parity detected on byte 1.

4120 | 809 Internal error 1s not encoded.

0999 {804 It 1s not possible to connect MAIN BUS on DMSW, therefare the disable DMA
line from the switch 1s permanently set on.

As a result, 1t 1s not possible to test the DMA function of the SCTL.

Note: ERC 0999 applies only to Models 210, 310, 410, and 610.

'

FA02 - DMA Address Register Parity Checker on Byte 0

This routine checks that the DMA address register parity checkers raise parity error for
bad parity.

FUNCTION:

Force a bad parity and check the parity checkers for byte 0 of the address register in
DMA logic. Due to MCTL clock limitations, three test attempts are made in this routine.
The diagnhostics exit by returning an ERC if the three attempts fail. If several attempts
were necessary for one test, the ERR BIT field gives the number of unsuccessful
attempts made for all routines within the section. Checks for test failure are made
during the routine.

ERC | RAC Error Description

4110 | 809 No bad parity detected on byte 0.

4120 | 809 Internal error 1s not encoded. d0999 804 |t i1s not possible to connect MAIN BUS
n DM3W, therpfore the disable DMA

line from the switch I1s permanently set on.

As a result, 1t 1s not possibie to test the DMA function of the SCTL.

Note: ERC 0999 applies only to Modeis 210, 310, 410, and 610.

FAO3 - DMA Address Register Parity Checker on Byte X

This routine checks that the DMA address register parity checkers raise parity error for
bad parity.

FUNCTION:

Force a bad parity and check the parity checkers for byte X of the address register in
DMA logic. Due to MCTL clock limitations, three test attempts are made in this routine.
The diagnostics exit by returning an ERC if the three attempts fail. If several attempts
were necessary for one test, the ERR BIT field gives the number of unsuccessful
attempts made for all routines within the section. Checks for test failure are made
during the routine.

ERC |RAC Error Description

4110 | 809 No bad parity detected on byte X.

4120 | 809 Internal error 1s not encoded.

0999 | 804 It 1Is not possible to connect MAIN BUS an DMSW, therefore the Disable DMA
line from the switch Is permanently set on.

As a result, It 1s not possible to test the DMA function of the SCTL.

Note: ERC 0999 applies only to Models 210, 310, 410, and 610.

Chapter 2. CCU Diagnostics. 2-71




FA04, FAO05, FB02

FA04 - DMA Count Register Parity Checker

This routine checks that the DMA count register parity checker raises parity error for
bad parity.

FUNCTION:

Force a bad parity and check the parity checker of the count register in DMA logic.
Checks for test failure are made during the routine.

ERC | RAC Error Description

4410 | 809 No bad parity detected.

4420 | 809 Internal error 1s not encoded.

0999 | 804 It 1s not possible to connect MAIN BUS on DMSW, therefore the
Disable DMA line from the switch 1s permanently set on.

As a result, it is not possible to test the DMA function of the SCTL.

Note: ERC 0999 applies only to Models 210, 310, 410, and 610.

FAO05 - DMA BAR Register Parity Checker

This routine checks that the DMA BAR register parity checker raises parity error for bad
parity.

FUNCTION:

Force a bad parity and check the parity checker of the BAR register in DMA logic.
Checks for test failure are made during the routine.

ERC | RAC Error Description

4510 | 809 No bad parity detected.

4520 | 809 Internal error i1s not encoded

0999 | 804 It 1s not posstble to connect MAIN BUS on DMSW, therefore the
Disable DMA line from the switch is permanently set on.

_As a result, it 1s not possible to test the DMA function of the SCTL.

Note: ERC 0999 applies only to Models 210, 310, 410, and 610.

FBO2 - Error Encoding Verification - Logical Error
This routine checks the error encoding mechanism for a logical error.
FUNCTION:

Test for logical error. Read the DMA latches via LSSD operations and verify the error
encoding. Checks for test failure and DMA write failure are made during the routine.

ERC | RAC Error Description

1010 | 809 Grant 11s not set up after a REQUEST1.
1020 | 809 DREG2 not set to zero.
1021 | 809 ADDRESS1 not set to zero.

2014 | 809 Byte select not set for four-byte count.

2020 | 809 STG GO not set to one after data transfer to buffer.

2030 | 809 STG GO not reset after one clock step.

2070 | 809 Data in ECC write latches does not match with the written data.
2080 | 809 LINE INVALIDATE not set In DMA.

4050 | 809 Error log not set.

4055 1809 Error prior to encoding not set in DMA latch (DMA logical error).
0999 | 804 It 1s not possible to connect MAIN BUS on DMSW, therefore the
Disable DMA line from the switch is permanently set on.

As a result, It is not possible to test the DMA function of the SCTL.

Note: ERC 0999 applies only to Models 210, 310, 410, and 610.

2-T2 IBM 3745 Diagnostic Descriptions



FBO4, FBOS

FBO4 - Error Encoding Verification - Irrecoverable Error

This routine checks the error encoding mechanism with irrecoverable storage and
storage control errors.

FUNCTION:

Test for irrecoverable storage and storage control error. Read the DMA latches via
LSSD operations and verify error encoding. Checks for test failure and DMA write

failure are made during the routine.

ERC | RAC Error Description

1010 | 809 Grant 1 1s not set up after a REQUEST1.

1020 | 809 DREG2 not set to zero.

1021 } 809 ADDRESS1 not set to zero.

2014 1809 Byte select not set for four-byte count.

2020 | 809 STG GO not set to one after data transfer to buffer.

2030 | 809 STG GO not reset after one clock step.

2070 | 809 Data in ECC write latches does not match with the written data.

2080 | 809 LINE INVALIDATE not set in DMA.

4060 | 809 Inrecoverable storage and storage control errors not detected.

4065 | 809 Error prior to encoding not set in DMA latch.

0999 | 804 1t Is not possible to connect MAIN BUS on DMSW, therefore the
Disable DMA line from the switch 1S permanently set on.
As a result, it 1s not possible to test the DMA function of the SCTL.

Note: ERC 0999 applies only to Models 210, 310, 410, and 610.

FBO5 - Error Encoding Verification - DMA Interface Error
This routine checks the error encoding mechanism with a DMA interface error.

FUNCTION:

Test for irrecoverable error or SCTL error. Read the DMA latches via LSSD operations
and verify error encoding. Checks for test failure and DMA write failure are made
during the routine.

ERC | RAC Error Description

1010 | 809 Grant 1 1s not set up after a REQUEST1.

1020 | 809 DREG2 not set to zero.

1021 | 809 ADDRESS1 not set to zero.

2014 | 809 Byte select not set for four-byte count.

2020 | 809 STG GO line not set to one after data transfer to buffer.

2030 | 809 STG GO hine not reset after one clock step.

2070 | 809 Data in ECC write latches does not match with the written data.

2080 | 809 LINE INVALIDATE not set in DMA.

4070 | 809 DMA nterface error.

0999 | 804 It 1s not possible to connect MAIN BUS on DMSW, therefore the
Disable DMA hne from the switch 1S permanently set on.
As a result, 1t 1s not possible to test the DMA function of the SCTL.

Note: ERC 0999 applies only to Models 210, 310, 410, and 610.
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FCO1

FCO01 - DMA Storage Protect Mechanism

2-74

This routine checks that the DMA storage protect mechanism works correctly.

STEP:

1. Set HSB (cache) disable and bypass HSB using Output X’74’. Set the disable DMA
error action latch by LSSD (avoids unwanted abort). Set DMA SP RAM INIT using
Output X'74’. Store a halfword in the RAM for setting one 4KB non-protected block.
Set normal operation and attempt a write to the 4KB non-protected block. Check
via LSSD that the SP RAM error latch is off and storage protection violation in
MCTL is aiso off.

2. Verify that the DATA pattern is written in storage.

3. Check via LSSD that the SP RAM error latch is off and storage protection violation
in MCTL is also off. Checks for test failure and DMA write failure are made during

the routine.

ERC | RAC |Step Error Description

10XX | 809 All See routine FB02.

2XXX | 809 All See routine FBO2.

4010 {809 1 Storage violation B, A, in MCTL 1s on.

4015 | 809 1 Storage violation In DMA is on.

4030 | 809 2 DATA not written.

4020 | 809 3 Storage violation B, A, in MCTL is on.

0999 | 804 All It 1s not possible to connect MAIN BUS on DMSW, therefore the
Disable DMA line from the switch 1s permanently set on.
As a result, it 1s not possible to test the DMA function of the SCTL.

Note: ERC 0999 applies only to Models 210, 310, 410, and 610.
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FDO1, FD02, FDO03, FD04

FDO1 - DMA Write Three Bytes - First Part
This routine checks the DMA write transfer of three bytes (LSB 00).
FUNCTION:

Set HSB (cache) disable, bypass HSB, and ECC-only mode using Output X'74’. Set a
data pattern in data register, load an address in ADDR register and load a byte count in
the COUNT register. Set write latches in the DMA interface control. The pattern is
clock-stepped through to the DMA buffer under control of the COUNT register. Then set
the pattern in the MCTL/ECC register, where it is checked via LSSD and compared with
the data register content.

ERC | RAC Error Description

10XX | 809 See routine FBO2.
2XXX | 8039 See routine FB02.
0999 | 804 See routine FBO2.

FD02 - DMA Write Three Bytes - Second Part

This routine checks the DMA write transfer of three bytes (LSB 01). See routine FDO1
for an explanation of the routine’s function.

ERC | RAC Error Description

10XX | 809 See routine FBO2.
2XXX | 809 See routine FBO2.
0999 | 804 See routine FBO2.

FDO03 - DMA Write Three Bytes - Third Part

This routine checks the DMA write transfer of three bytes (LSB 10). See routine FDO1
for an explanation of the routine’s function.

ERC | RAC Error Description
10XX | 809 See routine FB02.
2XXX| 809 See routine FBO2.
0999 | 804 See routine FBO2.

FD04 - DMA Write Three Bytes - Fourth Part

This routine checks the DMA write transfer of three bytes (LSB 11). See routine FDO1
for an explanation of the routine’s function.

ERC |RAC Error Description

10XX { 809 See routine FBO2.
2XXX | 809 See routine FBO2,
0999 | 804 See routine FBO2.

Chapter 2. CCU Diagnostics. 2-75




FEO1, FEO2, FEO3, FEO4, FEO5

FEO1 - DMA Read Four Bytes
This routine checks the DMA read transfer of four bytes (LSB 00).

FUNCTION:

Set HSB (cache) disable, bypass HSB, and ECC-only mode using Output X’'74". Set a
data pattern in the MCTL/ECC register, load an address in the ADDR register and load a
byte count in the COUNT register. Set read latches in the DMA interface control. The
pattern is clock-stepped through to the DMA buffer under control of the COUNT register.
Then set the pattern in“a data register, where it is checked via LSSD and compared with
the MCTL/ECC register content. Checks for test failure and DMA read failure are made
during the routine.

ERC | RAC Error Description

10XX | 809 See routine FB02.

3010 | 809 STG GO/MS SEQ are not set.

3020 | 809 STG GO not reset.

3040 | 809 Data user is not reset.

3045 | 809 DMA transfer count i1s not zero at the end of test.

3060 | 809 The data in ECC write latches do not match with expected data.

3070 | 809 The data in ECC write latches do not match with expected data.

3080 | 809 Grant not reset at the end of procedure.

3081 | 809 READY not reset at the end of procedure.

0999 | 804 It Is not possible to connect MAIN BUS on DMSW, therefore the
Disable DMA line from the switch 1s permanently set on.
As a result, it I1s not possible to test the DMA function of the SCTL.

Note: ERC 0999 applies only to Models 210, 310, 410, and 610.

FEO2 - DMA Read Three Bytes - First Part

This routine checks the DMA read transfer of three bytes (LSB 00). See routine FEO1 for
an explanation of the routine’s function.

ERC | RAC Error Description
10XX | 809 See routine FB02.
30XX | 809 See routine FEO1.
0999 | 804 See routine FEO1.

FEO3 - DMA Read Three Bytes - Second Part

This routine checks the DMA read transfer of three bytes (LSB 01). See routine FEO1 for
an explanation of the routine’s function.

ERC | RAC Error Description
10XX | 809 See routine FB02.
30XX | 809 See routine FEO1.
0993 | 804 See routine FEO1.

FEO4 - DMA Read Three Bytes - Third Part

This routine checks the DMA read transfer of three bytes (LSB 10). See routine FEO1 for
an explanation of the routine’s function.

ERC | RAC Error Description
10XX | 809 See routine FB0O2.
30XX | 809 See routine FEO1.
0999 | 804 See routine FEO1.

FEO5 - DMA Read Three Bytes - Fourth Part

This routine checks the DMA read transfer of three bytes (LSB 11). See routine FEO1 for
an explanation of the routine’s function.

ERC | RAC Error Description
10XX | 809 See routine FB02.
30XX | 809 See routine FEO1.
0999 | 804 See routine FEO1.
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FFO1, FF02, FF03, FFO04

FF01 - DMA Read Parity Checker on DRO

This routine verifies that the DMA read parity checker on data register DRO raises a
parity error for bad parity.

FUNCTION:

Force a bad parity and check the DRO parity checker.

ERC | RAC Error Description

0400 | 809 Read bad parity on DRO Is not detected.

0999 | 804 it 1s not possible to connect MAIN BUS on DMSW, therefore the
Disable DMA line from the switch 1S permanently set on.

As a result. it 1s not possible to test the DMA function of the SCTL.

FF02 - DMA Read Parity Checker on DR1

This routine verifies that the read parity checker on data register DR1 raises a parity
error for bad parity.

FUNCTION:

Force a bad parity and check the DR1 parity checker.

ERC |RAC Error Description

0400 {809 Read bad parity on DR1 i1s not detected.

0999 | 804 It 1s not possible to connect MAIN BUS on DMSW, therefore the
Disable DMA hine from the switch is permanently set on.

As a result, It 1s not possible to test the DMA function of the SCTL.

FF03 - SP RAM Parity Checker on Byte 1

This routine checks the DMA storage protect RAM (SP RAM) parity checker on byte 1
during an SP RAM access.

FUNCTION:

Check the parity checker during SP RAM access. Due to MCTL clock limitations, three
test attempts are made in this routine. The diagnostics exit by returning an ERC if the
three attempts fail. If several attempts were necessary for one test, the ERR BIT field
gives the number of unsuccessful attempts made for all routines within the section.
Checks for test failure are made during the routine.

ERC | RAC Error Description

0500 | 809 Parity checker on SP RAM iIs not detected.

0502 | 809 Parity checker on SP RAM Is invalid.

0505 | 809 Internal error 1s not encoded.

0999 | 804 It 1s not possible to connect MAIN BUS on DMSW, therefore the
Disable DMA line from the switch 1s permanently set on.

As a result, it 1s not possible to test the DMA function of the SCTL.

FF04 - SP RAM Parity Checker on Byte 2

This routine checks the DMA storage protect RAM (SP RAM) parity checker on byte 2
during an SP RAM access.

FUNCTION:

Check the parity checker during SP RAM access. Due to MCTL clock limitations, three
test attempts are made in this routine. The diagnostics exit by returning an ERC if the
three attempts fail. If several attempts were necessary for one test, the ERR BIT field
gives the number of unsuccessful attempts made for all routines within the section.
Checks for test failure are made during the routine.

ERC | RAC Error Description

0500 | 809 Parity checker on SP RAM is not detected.

0502 | 809 Parity checker on SP RAM Is invalid.

0505 | 809 Internal error is not encoded.

0999 | 804 It 1s not possible to connect MAIN BUS on DMSW, therefore the
Disable DMA line from the switch 1s permanently set on.

As a result, it 1s not possibie to test the DMA function of the SCTL.
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FGO5 Through FG10

FGO05 - DMA Write Four Bytes - First Part

This routine checks the DMA write transfer of four bytes (LSB 00). See routine FD01 for
an explanation of the routine’s function.

ERC | RAC Error Description

10XX | 809 See routine FB0O2.
2XXX | 809 See routine FB02.
0999 | 804 See routine FB02.

FGO06 - DMA Write Four Bytes - Second Part

This routine checks the DMA write transfer of four bytes (LSB 01). See routine FDO1 for
an explanation of the routine’s function.

ERC | RAC Error Description

J0XX | 809 See routine FBO2.
2XXX| 809 See routine FB02.
0999 | 804 See routine FB02.

FGO07 - DMA Write Four Bytes - Third Part

This routine checks the DMA write transfer of four bytes (LSB 10). See routine FD01 for
an explanation of the routine’s function.

ERC | RAC Error Description

10XX | 809 See routine FBO2.
2XXX 1809 See routine FB02.
0999 | 804 See routine FB02.

FGO08 - DMA Write Four Bytes - Fourth Part

This routine checks the DMA write transfer of four bytes (LSB 11). See routine FDO1 for
an explanation of the routine’s function.

ERC | RAC Error Description

10XX | 809 See routine FBO2.
2XXX] 809 See routine FB02.
0999 | 804 See routine FB02.

FGO09 - DMA Write Zero Bytes

This routine checks that a DMA write transfer of zero bytes is refused.

ERC |RAC Error Description

10XX | 809 See routine FB02.
1030 | 809 Expected logical error does not occur.
2XXX | 809 See routine FB02.
0999 | 804 See routine FB02.

FG10 - DMA Write 254 Bytes

This routine checks that a DMA write transfer of 254 bytes is refused.

ERC | RAC Error Description

10XX | 809 See routine FB02.
1030 | 809 Expected logical error does not occur.
2XXX | 809 See routine FB02.
0999 | 804 See routine FBO02.
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Flo4, FI06, FJO1

FI04 - DMA Bus Parity Check During Read

This routine checks that the DMA bus parity checker raises parity error for bad parity
only.
STEP:

1. Force a bad parity during a DMA read operation and check the parity checker on the
OUT going DMA bus.

2. Set good parity and check the parity checker of the DMA bus. Checks for test
failure are made during the routine.

ERC | RAC |[Step Error Description

4410 | 809 1 No bad parity detected.
4420 | 809 2 Logical error is not encoded.
0999 | 804 All See FBO02.

FI06 - DMA Read Zero Bytes

This routine checks that a DMA read transfer of zero bytes is refused.

ERC [ RAC Error Description

10XX | 809 See routine FB02.
1030 | 809 Read was not refused, logical error 1s not detected.
20XX | 809 See routine FB02.
0999 {804 See routine FBO2.

FJO1 - DMA Storage Protect Mechanism

This routine checks that the DMA storage protect mechanism works correctly, and
verifies the end of procedure in the event of an error occurring.

STEP:

1. Set HSB (cache) disable and bypass HSB using Output X’74’. Verify by LSSD that
storage protection violation in MCTL is off.

2. Set DMA SP RAM INIT using Output X'74’. Store a halfword in the RAM for setting
one 4KB protected block. Set normal operation and attempt a write to the 4KB
protected block.

3. Check via LSSD that the SP RAM error latch is on and storage protection violation
in MCTL is also on. Verify that the DMA transfer is aborted. Due to MCTL clock
limitations, three test attempts are made in this routine. The diagnostics exit by
returning an ERC if the three attempts fail. If several attempts were necessary for
one test, the ERR BIT field gives the number of unsuccessful attempts made for all
routines within the section.

ERC | RAC |[Step Error Description

4010 | 809 1 Storage protection violation in MCTL is on.

4020 | 809 3 Storage protection violation in DMA is off.

4025 809 3 MCTL error 1s not set.

4030 | 809 3 DMA storage protect and DMA address exception 1s not encoded.
4040 | 809 3 The transfer is not aborted.

4050 | 809 3 Grant 1s not reset after end of transfer.

5400 | 809 1 Bad write in SP RAM, storage 1S not protected.

0999 | 804 All See FB02.
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FKO01, FK02, FKO03, FK04

FKO01 - DMA MSAC Parity Checker

This routine checks that the DMA storage address count (MSAC) register parity checker
functions correctly.

FUNCTION:

Check the MSAC parity checker during a DMA write. Due to MCTL clock limitations,
three test attempts are made in this routine. The diagnostics exit by returning an ERC if
the three attempts fail. |f several attempts were necessary for one test, the ERR BIT
field gives the number of unsuccessful attempts made for all routines within the section.

ERC | RAC Error Description

7010 | 809 MSAC parity checker 1s not detected.
7015 | 809 Internal error 1s not encoded.
0999 | 804 See routine FB02.

FK02 - DMA MSDC Parity Checker

This routine checks that the DMA storage data count register parity checker functions
correctly.

FUNCTION:

Check the MSDC parity checker during a DMA write. Due to MCTL clock limitations,
three test attempts are made in this routine. The diagnostics exit by returning an ERC if
the three attempts fail. If several attempts were necessary for one test, the ERR BIT
field gives the number of unsuccessful attempts made for all routines within the section.

ERC | RAC Error Description

7020 | 809 MSDC parity checker I1s not detected.
7025 | 809 Internal error Is not encoded.
0999 | 804 See routine FB02.

FKO3 - Valid Tag Line Too Early

This routine checks that a DMA logical error is detected when the valid line tag is raised
too eariy during a DMA write procedure.

FUNCTION:

Check the parity checker on tag line valid during a DMA write.

ERC | RAC Error Description

7030 | 809 Valid early 1s not detected.
7035 | 809 internal error i1s not encoded.
0999 | 804 See routine FBO2.

FKO04 - Valid Tag Line Too Late

2-80

This routine checks that a DMA logical error is detected when the tag line valid is raised
too late during a DMA write procedure.

FUNCTION:

Check the parity checker on tag line valid during a DMA write.

ERC | RAC Error Description

7040 | 809 Valid iate is not detected.
7045 | 809 Internal error is not encoded.
0999 | 804 See routine FBO02.
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FLO1, FLO2, FLO3, FLO4

FLO1 - Interface Error Checker
This routine checks the DMA interface error function during a DMA write procedure.
FUNCTION:
Check the parity checker on DMA interface during a DMA write.

ERC |RAC Error Description

4110 | 809 Interface error 1s not detected.
4120 | 809 Interface error 1s not encoded.
0999 | 804 See routine FB0O2.

FLO2 - BSIN Tag Line Checker

This routine verifies that a DMA logical error is detected when the BSIN tag line is not
up during a DMA write procedure.

FUNCTION:
Check the parity checker on BSIN during a DMA write.

ERC | RAC Error Description

4210 | 809 BSIN checker is not detected.
4215 | 809 Logical error 1s hot encoded.
0999 | 804 See routine FBO2.

FLO3 - out of Range Addressing Checker

This routine checks that DMA out of range addressing is detected successfully during a
DMA write procedure.

FUNCTION:

Generate an out-of-range address during a DMA write, then check if this condition is
detected. Due to MCTL clock limitations, three test attempts are made in this routine.
The diagnostics exit by returning an ERC if the three attempts fail. If several attempts
were necessary for one test, the ERR BIT field gives the number of unsuccessful
attempts made for all routines within the section.

ERC | RAC Error Description

4320 1809 Out of range addressing is not detected.
0999 | 804 See routine FB02.

FLO4 - MCTL Error 010 Checker
This routine checks the MCTL error 010 checker procedure in DMA.
FUNCTION:

Generate bad parity data in a data register prior to storage in the DMA buffer. Then
check the response of the MCTL error 010 checker. Due to MCTL clock limitations,

three test attempts are made in this routine. The diagnostics exit by returning an ERC if
the three attempts fail. If several attempts were necessary for one test, the ERR BIT
field gives the number of unsuccessful attempts made for all routines within the section.

ERC | RAC Error Description

4215 | 809 Internal error 1s not encoded.
4410 | 809 MCTL error 010 1s not detected.
0999 | 804 See routine FBO2.
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FMO1, FNO1, FNO2, FNO3

FMO01 - DMA Bus Arbitration

This routine checks that the DMA bus arbitration mechanism works correctly.

FUNCTION:

Set request 1 and request 2 latches and check for the correct response through the
“arbitration’ register. In total, four DMA write procedures are executed, each with
request 1 and request 2 set together. At each start of write procedure, the arbitration
register is checked for a change in value: the DMA logic alternates control between the
Grant 1 and Grant 2 lines.

ERC | RAC Error Description

10XX | 809 See routine FBO2.
20XX | 809 See routine FBO2.
4010 | 809 Failure during wnite, the arbitration register does not change value.
0999 | 804 See routine FBO2.

FNO1 - Time-Out Checker
This routine checks the DMA time-out checker procedure in DMA.
FUNCTION:

Initialize a write procedure and waits for time out to occur. Check that an error is
raised after 614 microseconds.

ERC |RAC | Error Description

7050 | 809 Time out has not been detected.
7055 | 809 Logical error Is not encoded.
0999 | 804 See routine FBO2.

FNO2 - Time-Out Parity Checker on Byte 0

This routine checks the Time-out parity checker on byte 0.
FUNCTION:

Verify the operation of the parity checker during a DMA write.

ERC | RAC Error Description

7060 | 809 Time-out parity checker on byte 0 has not been detected.
7065 | 809 Internal error is not encoded.
0999 | 804 See routine FBO2.

FNO3 - Time-Out Parity Checker on Byte 1
This routine checks the time-out parity checker on byte 1.
FUNCTION:
Verify the operation of the parity checker during a DMA write.

ERC | RAC Error Description

7070 | 809 Time-out parity checker on byte 1 has not been detected.
7075 | 809 Internal error 1s not encoded.
0999 | 804 See routine FBO2.
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GAO01, GA04, GA0O7

IFT G routines apply only to Models 210, 310, 410, and 610.

GAO01 - SWAD-to-IOSW Link

This routine tests all the link between the SWAD and the IOSW (see Figure 2-1 on
page 2-9), this includes the request and acknowledge not tested by the wrap link at
I0SW input. However, the routine does not test the disconnect, switch MOSS
inoperative and scanner interrupt to MOSS lines.

FUNCTION:

Write/read TEMP register with a selection of test patterns.

ERC | RAC Error Description

1000 {803 Diag2 register on I0OC1 bus net in reset state.
1001 | 803 Interface time out.
1002 | 803 Read value in TEMP register not equal to expected value on IOC1 bus.

2000 | 803 Diag?2 register on 10C2 bus not In reset state.
2001 | 803 Interface time out.
2002 | 803 Read value in TEMP register not equal to expected value on IOC2 bus.

GA04 - Switch Command )
This routine tests the status register with an invalid command byte.
FUNCTION:

Send invalid command byte with invalid device address for IOC1 and read PIO bit 6 on.
Check phase 2 status for an invalid command indication on bit 6.

ERC | RAC Error Description

1000 | 803 Invalid command bit not set for IOC1 after a forced error.

1001 | 804 Invalid command bit not set for IOC1 after an invalid write configuration
Switch (CONFSW).

1002 | 804 Configuration switch register for IOC1 modified after an invalid write
Configuration switch (CONFSW).

2000 | 803 Invalid command bit not set for I0C2 after a forced error.

2001 | 803 Invalid command bit not set for I0OC2 after an invalid write configuration
Switch (CONFSW).

2002 | 813 Configuration switch register for |IOC2 modified after an invalid write
Configuration switch (CONFSW),

GAO07 - SWAD Link Parity Error

This routine tests the SWAD link parity error check facility.

STEP:

1. Force parity error on transmitted message on I0C1 bus.
2. Force parity error on transmitted message on I0C2 bus.

ERC | RAC |Step Error Description

1000 | 803 1 SWAD device status register not set for parity error on IOC1 bus.

1001 } 813 1 Read value in TEMP register not equal to inttial value set on I0C1 bus.
2000 | 803 2 SWAD device status register not set for parity error on IOC2 bus.

2001 | 813 2 Read value in TEMP register not equal to initial value set on 10C2 bus.
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GBO01, GB02, GB03, GB05

GBO01 - IOSW Selector Mechanism
This routine tests the IOSW register selector mechanism.
FUNCTION:
Write NEWCONF, ACTCONF, TEMP, BUSCLEAR, SUBCOM, RDISC, and CRDISC registers

with “0’. Read registers back then write the same registers with a test pattern. Read
registers back and verify that CONFSW is not modified.

ERC | RAC Error Description

1000 | 813 Value in IOC1’s switch registers 1s not equal to ‘0",
1001 | 813 Value In IOC1’s switch registers is not equal to test pattern.
1002 | 813 CONFSW I1s modified after selector mechanism has run.

2000 {813 Value in IOC2’s switch registers I1s not equal to ‘0",
2001 | 813 Value in IOC2’s switch registers 1s not equal to test pattern.
2002 | 813 CONFSW I1s modified after selector mechanism has run.

GB02 - IOSW NEWCONF/ACTCONF Registers

This routine tests that the IOSW registers NEWCONF/ACTCONF can be correctly written
to without modifying CONFSW.

FUNCTION:

Write NEWCONF, ACTCONF with a test pattern. Read registers and verify that CONFSW
is not modified.

ERC | RAC Error Description

1000 {813 Value in I0C1's NEWCONF register 1s not equal to value written.
101 | 813 Value in I0C1's ACTCONF register 1s not equal to value written.
1002 {813 CONFSW 1s modified on I0C1.

2000 | 813 Value In I0C2's NEWCONF register is not equal to value written.
2001 | 813 Value In I0C2's ACTCONF register 1s not equal to value written.
2002 | 813 CONFSW is modified on 10C2.

GBO3 - IOSW BUSCLEAR Register

This routine tests that the IOSW register BUSCLEAR can be correctly written to. The
routine avoids resetting the bus configuration and the force switching authorization bits.

FUNCTION:
Write BUSCLEAR with a test pattern. Read register.

ERC | RAC Error Description

1000 | 813 Value In I0C1's BUSCLEAR register 1s not equal to value written.
1001 | 813 Value 1n 10C2's BUSCLEAR register 1s not equal to value written.

GBO05 - IOSW SUBCOM Register

This routine tests that the IOSW register SUBCOM can be correctly written to.

The routine tests: bus-select 0 and 1 bits with sub-command at 0 and read set at 1;
sub-command bits with bus-select at 0 and read bit at 1; and read/write with bus-select
and sub-command bits at 0.

FUNCTION:

Write SUBCOM with a test pattern. Read register.

ERC | RAC Error Description

1000 | 813 Value in 1I0C1's SUBCOM register 1s not equal to vatue written.
2000 | 813 Value in I0C2's SUBCOM register 1s not equal to value written.
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GB06, GB07, GB08

GBO06 - IOSW RDISC Register

This routine tests that the IOSW register RDISC can be correctly written to. The routine
avoids the two reset disconnect bits 6 and 7.

FUNCTION:

Write RDISC with a test pattern read register contents.

ERC | RAC Error Description

1000 | 813 Value in I0C1°s RDISC register 1s not equal to value written.
2000 [ 813 Value Iin IOC2's RDISC register 1s not equal to value written.

GBO07 - IOSW CDISC Register

This routine tests that the IOSW register CDISC can be correctly written to. The routine
avoids the two confirm reset disconnect bits 6 and 7.

FUNCTION:

Write CDISC with a test pattern. Read register.

ERC |[RAC Error Description

1000 | 813 Value in IOC1's CDISC register is not equal to value written.
2000 {813 Value in I0C2’s CDISC register ts not equal to value written.

GBO08 - IOSW Indirect Resources Register Select

This routine tests the selector mechanism for IOSW indirect resources registers (DIAG2,
DIAG1, DATAO, DATA1, CCUA address register and error register).

FUNCTION:

Write the indirect resources registers with a test pattern. Read registers back.

ERC | RAC Error Description

1000 | 813 Value in one of the indirect resources registers in IOC1 Is not equal to
the value written.
2000 | 813 Value In one of the indirect resources registers in I0C2 I1s not equal to
the value written.
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GB11, GB12, GB13

GB11 - SWAD/IOSW Internal Error

This routine verifies that an internal error in the IOSW is correctly reported in the
SWAD’s I0C1 and I0C2 device status register. See Figure 2-1 on page 2-9.

STEP:

1. Force an internal error via invert time-out counter parity bit 1 in the DIAG1 register,
then perform a switch command. Check that switching device internal error bit is
set in the device status register.

2. Repeat step 1 but for I0C2 bus.

ERC | RAC |Step Error Description
1000 | 803 1 Byte 0, bit 3 in the device status register on the IOC1 bus Is hot set.

2000 | 803 2 Byte O, bit 3 In the device status register on the I0C2 bus I1s nhot set.

GB12 - SWAD Link Driver

This routine checks that a SWAD link driver fault sets the switching device driver fault
bit in the SWAD device status register. See Figure 2-1 on page 2-9.

STEP:

1. Force a link driver fault by forcing SWAD link driver fault in the DIAG2 register, then
perform a switch command. Check that byte 0, bit 4 switching device driver fault is
set in the I0OC1 device status register.

2. Repeat step 1 but for 10C2 bus.

ERC | RAC |Step Error Description
1000 | 803 1 Byte 0, bit 4 in the device status register on the IOC1 bus Is not set.
2000 | 803 2 Byte 0, bit 4 in the device status register on the IOC2 bus 1S not set.

GB13 - IOSW Indirect Resources Register Select

This routine tests the selector mechanism for IOSW indirect resources registers DATAO,
DATA1, and CCUA address.

FUNCTION:

Write the indirect resources registers DATAQO, and DATA1, and CCUA address with a test
pattern. Read registers back and check for mismatch.

ERC | RAC Error Description
1000 {813 Value in one of the indirect resources registers in IOC1 1s not equal to
the value written.

2000 {813 Value in one of the Indirect resources registers in IOC2 1s not equal to
the value written.
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GCO01 - Primary and Secondary Bus Switching Mechanism

This routine tests the switch mechanism for the primary and secondary buses when
disconnect SWL line is on.

STEP:

1. Exercise the switching mechanism with force switching authorization set in the
BUSCLEAR register, and wrap mode set in the DIAG2 register, in the following
sequence:

Connect bus primary

Connect bus secondary

Disconnect bus secondary

Disconnect bus primary

Connect bus secondary

Connect bus primary

Disconnect bus primary

Disconnect bus secondary

Connect bus primary and secondary
Disconnect bus primary and secondary.

Verify the bus switching at each switch change by forcing each tag/data lines on the
primary and secondary buses, and then check that the results on the main bus
comply with the CONFSW register contents.

2. Exercise the switching mechanism without force switch authorization set and bus
idle, repeat the same switching sequence and check as in step 1.

3. Exercise the switching mechanism with bus not idle set in the following sequence,
with force IRR on primary bus (force 1 = yes, 0 = no), and with force switch
authorization (LVSWITC = 1), or without force switch (LVSWITC = 0).

Operation LVSWITC Result
Connect bus primary(CP) [0} Correct
Connect bus secondary(CS) 0 Incorrect
Connect bus secondary(CS) 1 Correct
Disconnect bus secondary(DS) © Incorrect
Disconnect bus secondary(DS) 1 Correct

’ Disconnect bus primary(DP) 0 Incorrect
Disconnect bus primary(DP) 1 Correct

4. Repeat step 3 but with force IRR on the secondary bus.

Operation LVSWITC Result
Connect bus secondary(CS) 0 Correct
Connect bus primary(CP) 0 Incorrect
Connect bus primary(CP) 1 Correct
Disconnect bus primary(DP) 0 Incorrect
Disconnect bus primary(DP) 1 Correct
Disconnect bus secondary(DS) 0 Incorrect
Disconnect bus secondary(DS) 1 Correct

. Test the reset disconnect function as follows:

* Write reset disconnect 1 and 2
* Write confirm reset disconnect 1 and 2
* Check disconnect latch is off.

This test must be made on the other switch (switch 2 if switch 1 is under test, or
vice versa) on a duplex machine, or on the switch under test on a simplex machine.
On a duplex machine the test is made if the power is down. [f the power drops,
disconnect is made for a simplex machine. If another return code occurs from the
interface, this test will display the error.

Each of the five steps is made on I0OC1 and then IOC1. The disconnect SWL line is
for IOC1 and IOC1 To test the reset disconnect function via I0C2, therefore, the
disconnect SWL line needs to be forced again.
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(GCO01, continued)

ERC | RAC |Step Error Description

1001 | 81x All Disconnect latch not set after disconnect on IOC1 bus.

2001 | 81x All Disconnect latch not set after disconnect on 10C2 bus.

1nnn | 81x 1,2 Error on 10C1 bus test (with bus idle).

2nnn | 81x 1,2 Error on I0C2 bus test (with bus idle).
Sensing of tag/data hnes:

ninn | 81x 1,2 - CSR-H and CSR-L invalid

n2nn | 81x 1,2 - Tag IN lines invahd

n3nn | 81x 1,2 - DATAO hnes invahd

ndnn { 81x 1,2 - DATA1 hnes invalid

n5nn | 81x 1,2 - Bad parity on DATAO

nénn | 81x 1,2 - Bad parity on DATA1

nnin | 81x 1 Primary disconnected and secondary disconnected.

nn2n | 81x 1 Primary disconnected and secondary connected.

nn3n | 81x 1 Primary connected and secondary disconnected.

nn4n | 81x 1 Primary connected and secondary connected.

nndn | 81x 2 Primary disconnected and secondary disconnected.

nnén | 81x 2 Primary disconnected and secondary connected.

nn7n | 81x 2 Primary connected and secondary disconnected.

nn8n | 81x 2 Primary connected and secondary connected.

nnn1 | 81x 1,2 Error during ‘connect bus primary’ action.

nnn2 | 81x 1,2 Error during ‘connect bus secondary’ action.

nnn3 | 81x 1,2 Error during “disconnect bus secondary’ action.

nnn4 |} 81x 1,2 Error during ‘disconnect bus primary” action.

nnnS | 81x 1,2 Error during ‘connect bus secondary” action.

nnné | 81x 1,2 Error during ‘connect bus primary” action.

nnn7 | 81x 1,2 Error during “disconnect bus primary” action.

nnn8 | 81x 1,2 Error during “disconnect bus secondary’ action.

nnng | 81x 1,2 Error during ‘connect bus primary and secondary’ action.

nnnA | 81x 1,2 Error during ‘disconnect bus primary and secondary’ action.

3001 | 81x 3,4 Error on I0C1 bus test (with bus not idle) and wrap on primary bus.

3002 |81x 3,4 Error on IOC1 bus test (with bus not 1dle) and wrap on secondary bus.

4001 | 81x 3,4 Error on IOC2 bus test (with bus not 1die) and wrap on primary bus.

4002 |81x 3.4 Error on IOC2 bus test (with bus not i1dle) and wrap on secondary bus.

1F02 | 81x 5 Disconnect latch not reset after reset disconnect has been 1ssued
on the |OC1 bus.

2F02 | 81x 5 Disconnect latch not reset after reset disconnect has been Issued
on the 10C2 bus.

Note: In the above table:

‘n’ denotes any character
‘81x” means ‘813" for Models 210 and 410
‘81x” means '814’ for Models 310 and 610.

GDO03 - CCU PIO Adapter

This routine checks the CCU PIO adapter, its data path and flow, and its response to
invalid addresses.

FUNCTION:

Write to the data register via the CCU PIO adapter and read via both the SWAD and the
adapter itself, compare the read value with that written.

Check that the IOC1 time-out bit is not set after an invalid address, and that the data
register contents are not changed after an IOC1 time out. Repeat the procedure for the
10C2 bus.

ERC | RAC Error Description

1000 | 814 Read value does not match written vaiue tn the data register, after a write
via the CCU PIO adapter and read by the SWAD using iOC1.

1001 {814 Read value does not match written value In the data register, after a write
and read via the CCU PIO adapter using 10C1.

1002 1813 10C1 time-out bit 1s not set after an invalid address.

1003 | 814 Data register contents have changed after an 10C1 time out.

2000 | 814 Read value does not match written value In the data register, after a write
via the CCU PIO adapter and read by the SWAD using 10C2.

2001 | 814 Read value does not match written value in the data regtster, after a write
and read via the CCU PIO adapter using IOC2.

2002 | 813 10C2 time-out bit 1s not set after an invalid address.

2003 | 814 Data register contents have changed after an 10C2 time out.
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GEO01 - IOSW Main Bus Parity Check and Driver

This routine verifies the correct running of Inbound parity on the IOSW main bus. It also
checks for the correct response to an invalid CCU command.

STEP:

The routine performs the following steps for the I0C1 bus:

1. Perform an inbound parity check on the main bus. Check for the correct response in
the error, and command registers. Finally, verify that the error register can be

correctly reset.

2. Force an invalid CCU command and check response in the error register. Verify
that the error register can be correctly reset.

The routine performs the following steps for the I0C2 bus: Perform steps 1 and 2 for the

10C2 bus.

ERC | RAC |Step Error Description

1000 | 813 1 Error register 1s not In reset state from SWAD.

1001 | 813 1 Error register I1s not in reset state from MIOH.

1201 | 813 1 Inbound parity bit not set in the error register via SWAD.

1202 | 813 1 Command register in an incorrect state.

1203 [ 814 1 Inbound parity bit not set in the error register via CCU PIO.

1204 | 813 1 Error register not reset after a reset error register by CCU PIO 1s
given (read via SWAD).

1205 | 813 1 Error register not reset after a reset error register by CCU PIO
1s given (read via CCU PIO).

1206 | 813 2 10C1 bus parity bit not set.

1301 | 813 2 Invalid CCU command bit not set in error register via SWAD.

1302 | 813 2 invalid CCU command bit not set in error register via CCU PIO.

1303 | 814 2 Error register not reset after a reset error register by CCU PIO I1s
given (read via SWAD).

1304 | 813 2 Error register not reset after a reset error register by CCU PIO
1S given (read via CCU PIO).

2000 | 813

to or 3 Same as steps 1 and 2 but for IOC2 bus.

2304 {814 (RAC 814 1s used for ERCs 2203 and 2303)

GEO02 - IOSW Primary and Secondary Bus Parity Check

This routine verifies the correct running of Inbound parity on the IOSW secondary and
primary buses.

STEP:

The routine performs the following steps for the 10C1 bus:

1. Perform an inbound parity check on the primary bus (data, address and command).
Check for the correct response in the error, and command registers. Verify that the
error register can be correctly reset.

2. Perform an inbound parity check on the secondary bus. Check for the correct
response in the error, and command registers. Finally, verify that the error register
can be correctly reset.

The routine performs the following steps for the 10C2 bus: Perform steps 1 and 2 for the

I10C2 bus.

ERC | RAC |Step Error Description

1201 | 813 1 Inbound parity bit not set in the error register via SWAD.

1202 {813 1 Command register in an incorrect state.

1203 | 814 1 Inbound parity bit not set in the error register via CCU PIO.

1204 {813 1 Error register not reset after a reset error register by CCU PIO 1s
given (read via SWAD).

1205 {813 1 Error register not reset after a reset error register by CCU PIO
Is given (read via CCU PIO).

1301 | 813 2 inbound parity bit not set in the error register via SWAD.

1302 1813 2 Command register 1n an incorrect state.

1303 ] 814 2 Inbound parity bit not set In the error register via CCU PIO.

1304 | 813 2 Error register not reset after a reset error register by CCU PIO I1s
given (read via SWAD).

1305 {813 2 Error register not reset after a reset error register by CCU PIO
Is given (read via CCU PIO).

2201 1813

to to 3 Same as steps 1 to 2 but for I0C2 bus.

2305 | 814 (RAC 814 1s used for ERCs 2203 and 2303)
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GFO01 - Reset IOC Bus Sense

This routine checks the reset IOC1 and I0OC2 bus sensing function.

STEP:

1. On the I0C1 bus sense TAG3-M when reset-M bit is forced on. Sense TAG3-P when
reset-P or reset-S is forced on. Sense TAG3-S when reset-P or reset-S is forced on.

2. Repeat step 1 but for the I0C2 bus.

ERC | RAC |Step | Error Description

1000 | 813 1 Reset-M bit not on.

1001 | 813 1 Reset-P bit or reset-S bit not on I1n sense TAG3-S.
1002 | 813 1 Reset-P bit or reset-S bit not on in sense TAG3-P.
2000 | 813 2 Reset-M bit not on.

2001 | 813 2 Reset-P bit or reset-S bit not on In sense TAG3-S.
2002 | 813 2 Reset-P bit or reset-S bit not on in sense TAG3-P.

GF02 - Reset-M Function

This routine checks the reset-M function.

STEP;

1. Force an error and check the error and CCUA command registers, force a reset-M
line on the I0C1 bus, check that the data, error and CCUA Command registers have
been correctly reset.

2. Repeat step 1 but for the 10C2 bus.

ERC | RAC |Step Error Description

1001 | 813 1 Error register contains all zeros after force error.

1002 | 813 1 CCUA Command register contains all zeros after force error.
1003 | 813 1 Data register 1s not reset to all zeros after a reset-M.

1004 | 813 1 Error register 1s not reset to all zeros after a reset-M.

1005 | 813 1 CCUA Command register 1s not all zeros after a reset-M.
2001 | 813 2 Error register contains all zeros after force error.

2002 | 813 2 CCUA Command register contains all zeros after force error.
2003 | 813 2 Data register is not reset to all zeros after a reset-M.

2004 1813 2 Error register i1s not reset to all zeros after a reset-M.

2005 [ 813 2 CCUA Command register Is not all zeros after a reset-M.

GFO03 - SWAD Switch MOSS Inoperative

This routine verifies that when the MOSS inoperative line is on, the request line is
disabled.
STEP:

1. Set the MOSS inoperative on. On |IOC1 verify that an interface check occurs after a
write to both the NEWCONF and ACTCONF registers. Check that the NEWCONF,
ACTCONF, and CONFSW registers are not modified with the new write value.

2. Repeat step 1 but for the 10C2 bus.

ERC | RAC |Step Error Description .

1000 | 813 1 No interface check after write NEWCONF s attempted although MOSS
Inoperative Is on.

1001 | 813 1 No interface check after write ACTCONF 1s attempted although MOSS
Inoperative is on.

1002 §813 1 NEWCONF contents modified although MOSS inoperative Is on.

1003 | 813 1 ACTCONF contents modified although MOSS Inoperative ts on.

1004 813 1 CONFSW contents modified although MOSS inoperative Is on.

2000 | 813 2 No interface check after write NEWCONF (s attempted although MOSS
Inoperative Is on.

2001 | 813 2 No interface check after write ACTCONF s attempted although MOSS
Inoperative is on.

2002 | 813 2 NEWCONF contents modified although MOSS inoperative (s on.

2003 {813 2 ACTCONF contents modified although MOSS noperative is on.

2004 {813 2 CONFSW contents modified although MOSS inoperative 1s on.
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GHO01 - SWAD-to-DMSW Link
This routine tests all the link between the SWAD and DMSW, this includes the request
and acknowledge not tested by the wrap link at IOSW input. However, the routine does
not test the disconnect, switch MOSS inoperative and scanner interrupt-to-MOSS lines.
FUNCTION: ‘

Write/read TEMP register with a selection of test patterns.

ERC | RAC Error Description

1000 | 804 Diag2 register not in reset state.
1001 | 804 Interface time out.
1002 | 804 Read value in TEMP register not equal to expected value.

GHO04 - SWAD Control Register

This routine verifies that the SWAD device status register in SWAD is correctly set when
an invalid command byte is received. It also checks that the control of the CONFSW
register is unaffected for the same conditions.

FUNCTION:

Send invalid command byte with invalid device address and read PlO bit 6 on. Check
phase 2 status for an invalid command indication on bit 6. Verify that the CONFSW
register contents are not modified. Repeat the procedure but with an invalid switch
command.

ERC | RAC Error Description

1000 | 804 Invalid command bit not set after a forced error.

1001 | 804 Invalild command bit not set after an invalid write configuration
Switch (CONFSW).

1002 | 816 Configuration switch register modified after an invalid write
Configuration switch (CONFSW).

GHO7 - SWAD Link Parity Error

This routine tests SWAD link parity error check.
FUNCTION:

Force parity error on a transmitted message.

ERC | RAC Error Description

1000 {804 SWAD device status register not set for parity error.
1001 | 816 Read value in temporary register (TEMP) not equal to imtial value.
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GI01 - DMSW Selector Mechanism

This routine tests the DMSW register selector mechanism.

FUNCTION:

Write new configuration (NEWCONF), actual configuration (ACTCONF), temporary (TEMP),
bus clear (BUSCLEAR), sub-command (SUBCOM), reset disconnect (RDISC), and confirm
reset disconnect (CDISC) registers with ‘0’. Read registers back then write the same

registers with a test pattern. Each time read the registers back and verify that CONFSW
is not modified.

ERC | RAC Error Description

1000 | 816 Value tn DMSW's switch registers is not equal to ‘0.
1001 | 816 Value in DMSW’s switch registers 1s not equal to test pattern.
1002 | 816 CONFSW 1s modified after selector mechanism has run.

Gl02 - DMSW NEWCONF/ACTCONF Registers

This routine tests that the DMSW new configuration and actual registers
(NEWCONF/ACTCONF) can be correctly written to without modifying CONFSW.

FUNCTION:

Write NEWCONF, ACTCONF with a test pattern. Read registers and verify that CONFSW
is not modified.

ERC | RAC Error Description

1000 | 816 Value in DMSW’'s NEWCONF register 1s not equal to value written.
1001 | 816 Value iIn DMSW’'s ACTCONF register is not equal to value written.
1002 | 816 CONFSW 1s modified on DMA.

GI03 - DMSW BUSCLEAR Register

This routine tests that the DMSW bus clear register (BUSCLEAR) can be correctly
written to. The routine avoids resetting the bus configuration and the force switching
authorization bits.

FUNCTION:

Write BUSCLEAR with a test pattern. Read register.

ERC | RAC Error Description
1000 | 816 Value in DMSW’'s BUSCLEAR register I1s not equal to value written.

GlI05 - DMSW SUBCOM Register

2-92

This routine tests that the DMSW sub-command register (SUBCOM) can be correctly
written to. The routine tests: bus-select 0 and 1 bits with sub-command at 0 and read
set at 1; sub-command bits with bus-select at 0 and read bit at 1; and read/write with
bus-select and sub-command bits at 0.

FUNCTION:

Write SUBCOM with a test pattern. Read register.

ERC |RAC Error Description
1000 | 816 Value in DMSW’s SUBCOM register I1s not equal to value written,
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G106, Gi07, GI108, GI11

Gl06 - DMSW RDISC Register

This routine tests that the DMSW reset disconnect register (RDISC) can be correctly
written to. The routine avoids the two reset disconnect bits 6 and 7.

FUNCTION:

Write RDISC with a test pattern read register contents.

ERC | RAC Error Description
1000 | 816 Value in DMSW'’s RDISC register is not equal to value written.

Gl07 - DMSW CDISC Register

This routine tests that the DMSW confirm reset disconnect register (CDISC) can be
correctly written to. The routine avoids the two confirm reset disconnect bits 6 and 7.

FUNCTION:

Write CDISC with a test pattern. Read register.

ERC | RAC Error Description
1000 | 816 Value in DMSW’s CDISC register 1s not equal to value written.

Gl08 - DMSW Indirect Resources Register Select

This routine tests the selector mechanism for DMSW indirect resources registers
(DIAG2, DIAG1, DATAO, and DATAT1).

FUNCTION:

Write the DMSW indirect resources registers with a test pattern. Read registers back.

ERC | RAC Error Description

1000 | 816 Value 1n one of the indirect resources registers in DMA is not equal to
the value written.

GIM1 - SWAD/DMSW Internal Error

This routine verifies that an internal error in the DMSW is correctly reported in the
SWAD’s device status register.

FUNCTION:

Force an internal error via invert time-out counter parity bit 1 in the DIAG1 register,

then perform a switch command. Check that switching device internal error bit is set in
the device status register.

ERC | RAC Error Description
1000 | 804 Byte 0, bit 3 In the device status register 1S not set.
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GI12 - SWAD Link Driver

This routine checks that a SWAD link driver fault sets the switching device driver fault
bit in the SWAD device status register.

FUNCTION:

Force a link driver fault by forcing SWAD link driver fault in the DIAG2 register, then
perform a switch command. Check that byte 0, bit 4 (switching device driver fault) is set
in the device status register.

ERC | RAC Error Description
1000 {804 Byte O, bit 4 in the device status register is not set.

GI13 - DMSW Indirect Resources Register Select

This routine tests the selector mechanism for DMSW indirect resources registers
DATAO, DATA1, and CCUA address.

FUNCTION:

Write the DMSW indirect resources registers DATAQ, and DATA1, and CCUA address
with a test pattern. Read registers back and check for mismatch.

ERC | RAC Error Description

1000 | 816 Value in one of the Indirect resources registers I1s not equal to
the value written.

GJ01 - SCTL/DMA Line Disable

This routine verifies the SCTL/DMA Line disable function.
FUNCTION:

Set sense TAG3-M (line disable on) and check the disable SCTL line and disable
interface latch. Reset TAG3-M and check the same functions.

ERC | RAC Error Description

1000 | 816 Disable SCTL not on in sense TAG3-M.
1002 |{ 816 Disable SCTL not off in sense TAG3-M.
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GJ02 - DMSW Primary and Secondary Bus Switching Mechanism

This routine tests the switch mechanism for the primary and secondary buses with
disconnect SWL line on, disable SCTL on, and main bus connected.

STEP:

1. Exercise the DMSW bus switching mechanism with force switching authorization set
and in wrap mode (DIAG2) in the BUSCLEAR register, in the following sequence:

Connect bus primary

Connect bus secondary

Disconnect bus secondary

Disconnect bus primary

Connect bus secondary

Connect bus primary

Disconnect bus primary

Disconnect bus secondary

Connect bus primary and secondary
Disconnect bus primary and secondary.

Verify the bus switching at each switch change by forcing each tag/data lines on the
primary and secondary buses, and then check that the results on the main bus
comply with the CONFSW register contents.

2. Exercise the switching mechanism without force switch authorization set and bus
idie, repeat the same switching sequence and check as in step 1.

3. Exercise the switching mechanism with bus not idle set (disable SCTL line is reset)
in the following sequence:

® @ @ o o 0o o 0 o o

Operation LVSWITC Result
Connect bus primary(CP) 0 Incorrect
Connect bus secondary(CS) 0 Incorrect
Connect bus secondary(CS) 1 Correct
Disconnect bus secondary(DS) 0 Incorrect
Disconnect bus secondary{(DS) 1 Correct
Disconnect bus primary(DP) 0 Incorrect
Disconnect bus primary(DP) 1 Correct
4. Repeat step 3, but with sequence:

Operation LVSWITC Result
Connect bus secondary(CS) 0 Incorrect
Connect bus primary(CP) 0 Incorrect
Connect bus primary(CP) 1 Correct
Disconnect bus primary(DP) 0 Incorrect
Disconnect bus primary(DP) 1 Correct
Disconnect bus secondary(DS) 0 Incorrect
Disconnect bus secondary(DS) 1 Correct

5. Test the reset disconnect function as follows:

* Write reset disconnect 1 and 2
* Write confirm reset disconnect 1 and 2
* Check that disconnect latch is off.

This test must be made on the other switch (switch 2 if switch 1 is under test, or
vice versa) on a ‘duplex’ machine, or on the switch under test on a ‘Simplex’
machine.
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2-96

(GJ02, continued)
ERC |RAC |Step | Error Description
1001 | 816 All Disconnect latch not set after disconnect on DMA bus.
innn | 816 1,2 Error on DMA bus test (with bus idle).
Sensing of tag/data Iines:
ninn | 816 1,2 - RQ-P and RQ-S invald
n2nn | 816 1,2 - Tag IN lines invahd
n3nn | 816 1.2 - DATAQ lines invahd
n4nn | 816 1.2 - DATA1 lines invalid
n5nn | 816 1.2 - Bad parity on DATAQ
nénn | 816 1,2 - Bad parity on DATA1
nnin | 816 1 Primary disconnected and secondary disconnected.
nn2n | 816 1 Primary disconnected and secondary connected.
nn3n | 816 1 Primary connected and secondary disconnected.
nn4n | 816 1 Primary connected and secondary connected.
nn5n | 816 2 Primary disconnected and secondary disconnected.
nnén | 816 2 Primary disconnected and secondary connected.
nn7n | 816 2 Primary connected and secondary disconnected.
nn8n | 816 2 Primary connected and secondary connected.
nnn1 | 816 1,2 Error during ‘connect bus primary’ action.
nnn2 | 816 1,2 Error during ‘connect bus secondary’ action.
nnn3 | 816 1,2 Error during ‘disconnect bus secondary” action.
nnn4 | 816 1,2 Error during “disconnect bus primary’ action.
nnn5 | 816 1,2 Error during ‘connect bus secondary’ action.
nnn6 | 816 1,2 Error during ‘connect bus primary’ action.
nnn?7 | 816 1,2 Error during ‘disconnect bus primary’ action.
nnn8 | 816 1,2 Error during “disconnect bus secondary” action.
nnn9 | 816 1,2 Error during ‘connect bus primary and secondary’ action.
nnnA| 816 1,2 Error during “disconnect bus primary and secondary’ action.
3001 | 816 3,4 Error on DMA bus test (with bus not idle) and wrap on primary bus.
3002 | 816 3,4 Error on DMA bus test (with bus not idle) and wrap on secondary bus.
1F02 | 816 5 Disconnect latch not reset after reset disconnect has been issued
on the DMA bus.
Note: In the above table, ‘'n’ denotes any character.
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GLO01 - DMSW Bus Functions - Checkers Tag and Data

This routine verifies the DMSW bus functions:

* Data lines and parity bits on the main, primary and secondary buses
* TAR, READY, BS and R/W at the switch input
* Grant1/Grant2 at the switch input.

FUNCTION:

Force the data lines and tags in the DMA logic with bad and good parity by LSSD.
Sense the same lines and tags at the DMSW input.

ERC | RAC Error Description

1001 | 817 Resultant value iIn DMSW (on the main bus side) 1s not the expected value
after a force ‘data out’.

Main bus connected.

1002 | 817 Bad parity on data in DMSW (on main bus side).

Main bus connected.

1003 | 817 TAR or READY not set in DMSW (on main bus side).

Main bus connected.

1004 | 817 BS not set in DMSW {on main bus side).

Main bus connected.

1005 | 817 Resultant value in DMSW (on Primary bus side) 1s not the expected value
after a force ‘data out’.

Primary bus connected.

1006 | 817 Bad parity on data in DMSW (on primary bus side).

Primary bus connected.

1007 | 817 TAR or READY not set in DMSW (on primary bus side).

Primary bus connected.

1008 | 817 BS not set in DMSW (on primary bus side).

Primary bus connected.

1009 | 817 Resultant value in DMSW (on secondary bus side) I1s not the expected value
after a force ‘data out’.

Secondary bus connected.

100A | 817 Bad parity on data in DMSW (on secondary bus side).

Secondary bus connected.

100B | 817 TAR or READY not set iIn DMSW (on secondary bus side).

Secondary bus connected.

100C | 817 BS not set in DMSW (on secondary bus side).

Secondary bus connected.

GL02 - DMSW Bus Functions - Error Lines -
This routine verifies the DMSW error lines at the switch input.
FUNCTION:

Force the error lines in the DMA logic by LSSD. Sense the tags OUT and tags IN on the
primary and secondary buses.

ERC | RAC Error Description

1001 | 817 Error IN not set In DMSW (on the main bus).
1002 | 817 Error 1 or Error 2 not set in DMSW (primary or secondary bus).
1003 | 817 Error3 not set in DMSW (primary or secondary bus).

GNO1 - DMSW Switch MOSS Inoperative

This routine verifies that when the MOSS inoperative line is on, the request line is
disabled.

FUNCTION:
Set the MOSS Inoperative on. Verify that an interface check occurs after a write to both

the NEWCONF and ACTCONF registers. Check that the NEWCONF, ACTCONF, and
CONFSW registers are not modified with the new write value.

ERC | RAC Error Description

1000 {816 No interface check after write NEWCONF Is attempted although MOSS
Inoperative 1s on.

1001 | 816 No interface check after write ACTCONF Is attempted although MOSS
Inoperative Is on.

1002 | 816 NEWCONF contents modified although MOSS inoperative 1s on.

1003 | 816 ACTCONF contents modified although MOSS Inoperative is on.

1004 | 816 CONFSW contents modified although MOSS inoperative 1s on.
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HAO01, HA10, HA11 (HE10 or HE11)

IFT H - Full Instruction Set

ERCs for Unexpected Interrupts

For all slave routines loaded in the CCU(s) (applicable to sections HA, HB, HC, HD, HE
and HG), the following ERCs and associated RAC 805 can occur:

ERC | RAC Error Description

1x00 | 805 Unexpected level 1 interrupt received at level x.
2x00 | 805 Unexpected level 2 interrupt received at level x.
3x00 | 805 Unexpected level 3 interrupt received at level x.
4x00 | 805 Unexpected level 4 interrupt received at level x.
5x00 {805 Unexpected level 5 interrupt recelved at level x.
0BO00 | 805 Level 3 interrupt not recelved.

Note: x canbe 1, 2, 3, 4, or 5.

HAO01 - Full Instruction Set (Level 1 Only)

This routine exercises the full instruction set for level 1 by writing to the CCU general
purpose registers. No ERCs are given in this routine.

HA10 (or HE10) - B Instruction

This routine checks that the branch instruction is effective and does not alter the CZ
latches in Level 1. (Level 5 in the HE10 version of the routine).

ERC | Function RAC: 805

1- Set CZ latches = 01 by loading R1 with zeros ....Reg: R1{1)
0001 | 2- Branch with a displacement of 2

0002 | 3- Verify that the branch did not alter CZ latches

4- Set CZ latches = 10 by loading R1 with ones ....Reg: R1(1)
0003 | 5- Same as 2

0004 | 6- Same as 2

Note: For ERCs xx00, see page 2-98.

HA11 (or HE11) - LRI, BZL and BN Instruction

This routine checks for correct instruction decoding, correct action on the CZ latches,
and that the branch is effective.

ERC | Function RAC: 805

1- LRI (pattern = X'05°) 1s performed and XORed with same pattern ....Reg: R1(1)
0001 | 2- Test that Z latch = 0

0002 | 3- LRI (pattern = X'FF’) 1s performed and test CZ = 10 ...Reg: R1(1)

0003 { 4- Series of eight BB are performed on R1(1) = X'FF’

0004 | 5- Verify that the BB instruction did not aiter CZ latches

0005 | 6- LRt (pattern = "00’) 1s performed and test CZ = 10 ....Reg: R1(0)
0006 | 7- Series of eight BB are performed on R1(0) = '00" and did not alter
CZ latches ....Reg: R1(0)

0007 | 8- Previous BB falled

0008 | 9- Same as 3 with R1(0) ....Reg: R1(0)

0009 | 10- Same as 4 with byte 0 ....Reg: R1(0)

0Q00A | 11- Same as 5 but branch with absolute value ....Reg: R1(0)
000B | 12- Same as 6 with byte 1 ....Reg: R1(1)

000C | 13- Same as 7 with byte 1

000D | 14- Same as 8

Note: For ERCs xx00, see page 2-98.
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HA12, HA13 (HE12 or HE13)

HA12 (or HE12) - XRI Instruction

This routine checks for correct instruction decoding, correct action on the CZ latches,
and that the branch-on-bit is effective.

ERC

Function RAC: 805

0001
0002
0003
0004
0005
0006
0007
0008
0009

1- Set R1(1) = X'09" and XORed with pattern = X'05" ....Reg: R1(1)

2- XORed with pattern = X'0C’

3- Venify Z latch = 01

4- Set R1 = 'FF0O0” and perform XRI with pattern = X'FF’

5- Verify CZ latches

6- A series of eight BB instruction are performed to see if XRI set wrong bit (byte 1)
7- XRI decode using pattern = X'FF’ :

8- Same as 5
9- Same as 6 but R1= X'FF00’
10- Same as 7 pattern = X'00"
11- Same as 5
12- Same as 6 byte 0 = X'FF’
13- Same as 7 pattern = X'00"

14- Same as 5
15- Same as 6 byte 1 = X'00°
16- XRI set wrong bit

Note:

For ERCs xx00, see page 2-98.

HA13 (or HE13) - ARI Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ
latches.

ERC

Function RAC: 805

0001
0002
0003
0004
0005

0006
0007

0008
0009

1- Add pattern = X'05’ to pattern = X'09" and XOR with pattern = X'0E’ ....Reg: R1(1)
2- Test Z latch = 0

3- Add pattern = X'00" to R1 = X'FF00" ....Reg: R1(0)

4- Test CZ tatches and byte 0 XORed with pattern = X'FF’

5- Previous branch on CZ latches failled

6- Add pattern = X'00" to R1 = X'0000° ....Reg: R1(1)

7- Test CZ latches

8- XOR R1(1) with pattern X'00" then test Z latch
9- Add pattern = X'FF’ to R1 = X'0000"

10- Same as 7

11- Same as 8 with pattern = X'FF’

12- Add pattern = X'FF’ to R1 = X'FF00’

13- Add pattern = X’FF’ to R1 = X'FFFF’

14- Test CZ latches = 10
15- XOR R1(1) with pattern = X'FE’
16- Verify Z latch

Note: For ERCs xx00, see page 2-98.
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HA15, HA16 (HE15 or HE16)

HA15 (or HE15) - Data Flow Path Byte One (Zeros Pattern)

This routine makes successive tests with the branch-on-bit (BON) instruction.

ERC

Function RAC: 805

0001
0002
0003

0004

0005
0006

0007
0008

0009

000A
000B
000C

000D
O0OE
000F

0010
0011
0012

0013
0014
0015

0016

0017
0018

0019
001A
0018

1- Set R1{(1) = X'01" only bit 7 = 1 ....Reg. R1(1)
2- Test CZ latches -
3- Perform BB instruction to test zeros pattern
4- Set R1(1) = X'00" by XRI and test Z latch

5- Set R1(1) = X'02" only bit 6 = 1

6- Same as 2

7- Same as 3

8- Same as 4

9- Set R1(1) = X'04" only bit 5 = 1
10- Same as 2

11- Same as 3

12- Same as 4
13- Set R1(1) = X'08 only bit 4
14- Same as 2
15- Same as 3
16- Same as 4
17- Set R1(1) = X'10" only bit 3

I

l

18- Same as 2
19- Same as 3
20- Same as 4
21- Set R1(1) = X20" only bit 2
22- Same as 2
23- Same as 3
24- Same as 4
25- Set R1(1) = X'40" only bit 1

1
-

]
-

26- Same as 2
27- Same as 3
28- Same as 4
29- Set R1(1) = X'80" only bit O
30- Same as 2

i

31- Same as 3

32- Same as 4

33- Set R1(1) = X'AA" bits 0, 2, 4, and 6 = 1

34- Same as 2

35- Perform BB and B instructions to test alternate bits
36- Same as 4

Note: For ERCs xx00, see page 2-98.

HA16 (or HE16) - Data Flow Path Byfe One (ones Pattern)

This routine makes successive tests with the branch-on-bit (BON) instruction.

ERC

Function RAC: 805

0001
0002
0003

0004

0005
0006

0007
0008

0009
00CA

000B
000C

1- Set R1(1) = X'FE" only bit 7 = 0 ....Reg: R1(1)

2- Test CZ latches

3- Perform BB and B instruction to test ones pattern
4- Set R1(1) = X’00" by XRI and test Z latch

5-Set R1(1) = X’FD  only bit6 = O

6- Same as 2

7- Same as 3

8- Same as 4

9- Set R1(1) = X’FB"only bit 5 = 0
10- Same as 2

11- Same as 3

12- Same as 4
13- Set R1(1) = X'’F?" only bit4 = 0
14- Same as 2
15- Same as 3
16- Same as 4

Note: For ERCs xx00, see page 2-98.
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HA18, HA19, HA1B (or HE18, HE19, HE1B)

HA18 (or HE18) - Data Flow Path Byte Zero (Ones Pattern)

This routine makes successive tests with the branch-on-bit (BON) instruction.

ERC | Function RAC: 805

1- Set R1(0) = X'EF" only bit 3 = 0 ....Reg: R1(0)
0001 | 2- Test CZ latches

0002 | 3- Perform BB and B instructions to test ones pattern
0003 | 4- Set R1(0) = X'00" by XR! and test Z latch

5- Set R1(0) = X'DF only bit2 = 0

0004 | 6- Same as 2

0005 | 7- Same as 3

0006 | 8- Same as 4

9- Set R1(0) = X'BF only bit1 = 0
0007 | 10- Same as 2

0008 | 11- Same as 3

0009 | 12- Same as 4
13- Set R1(0) = X7F only bit 0 = O
O00A | 14- Same as 2
000B | 15- Same as 3
000C | 16- Same as 4

Note: For ERCs xx00, see page 2-98.

HA19 (or HE19) - Data Flow Path Byte Zero (Zeros Pattern)

This routine makes successive tests with the branch-on-bit (BON) instruction.

ERC | Function RAC: 805

1- Set R1(0) = X'01" only bit 7 = 1 ....Reg: R1(0)

0001 | 2- Test CZ latches

0002 | 3- Perform BB and B instructions to test zeros pattern
0003 | 4- Set R1(0) = X'00" by XRI and test Z latch

5- Set R1(0) = X'02" only bit 6 = 1

0004 | 6- Same as 2

0005 | 7- Same as 3
0006 | 8- Same as 4
9- Set R1(0) = X'04" only bit 5 = 1
0007 | 10- Same as 2
0008 | 11- Same as 3

0009 | 12- Same as 4

13- Set R1(0) = X'08 only bit 4 = 1

000A | 14- Same as 2

000B | 15- Same as 3

000C | 16- Same as 4

17- Set R1(0) = X'55" with bits 1, 3, 5, and 7 = 1

000D | 18- Same as 2
000E | 19- Perform BB and B instruction to test alternate bits
O00F | 20- Same as 4

Note: For ERCs xx00, see page 2-98.

HA1B (or HE1B) - ORI Instruction

This routine checks for correct instruction decoding and for correct action on the CZ
latches.

ERC | Function RAC: 805

1- Set R1(1) = X'09" and OR with pattern = X'05" ....Reg: R1(1)
0001 | 2- XOR with pattern = X'0D’ and verify Z latch

3- Set R1(1) = X'00" and OR with pattern = X'FF’

0002 | 4- Test CZ latches

0003 | 5- Same as 2 with pattern = X'FF’

6- Set R1 = X'FF00" and OR R1(1) with pattern = X"00

0004 | 7- Same as 4

0005 | 8- Same as 2 with pattern = X'00’

9- OR with pattern = X'00" ....Reg: R1(0)
0006 | 10- Same as 4

0007 {11- Same as 2 with pattern = X'FF’

12- OR R1(0) twice with pattern = X'FF’
0008 | 13- Same as 4

0009 | 14- Same as 2 with pattern = X'FF’

Note: For ERCs xx00, see page 2-98.
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HA1C, HA1D, HA1E (or HE1C, HE1D)

HA1C (or HE1C) - NRI Instruction

This routine checks for correct instruction decoding.

ERC | Function RAC: 805

1- Set R1(1) = X'09" and NOR with pattern = X'05" ...Reg: R1(1)
0001 | 2- XOR with pattern = X'01” and verify Z latch

3- Set R1 = X'FFO0" and NOR with pattern = X'00’

0002 | 4- Test CZ latches

0003 | 5- Same as 2 with pattern = X'00

6- NOR with pattern = X'FF’

0004 { 7- Same as 4

0005 | 8- Same as 2 with pattern = X'FF’" ....Reg: R1(0)

9- XOR with pattern = X'FF” and NOR with pattern = X’00" ....Reg: R1(1)
0006 | 10- Same as 4

0007 | 11- Same as 2 with pattern = X'00°

12- XOR with pattern = X'FF and NOR same pattern with R1 = X'00FF’
0008 | 13- Same as 4

0009 | 14- Same as 2 with pattern = X'00" ....Reg: R1(0)

Note: For ERCs xx00, see page 2-98.

HA1D (or HE1D) - TRM Instruction

This routine checks the appropriate condition latch after executing a test register under
mask instruction.

ERC | Function RAC: 805

1- Load first operand = X'09’, execute TRM instr. with mask= X'05" R1(1)
0001 | 2- Test CZ latches
3- Set R1 = X'00FF’ and execute TRM instruction with mask = X'FF”
0002 | 4- Test CZ latches
0003 | 5- XOR with pattern = X'FF’ and test Z latch to verify that TRM
instruction does not alter initial value.
6- Test X'00” with X'FF’
0004 | 7- Same as 5

0005 | 8- Same as 3 with pattern = X'FF" ....Reg: R1(0)

9- Set R1 = X'FFO0" and execute TRM instruction with mask = X'FF”
0006 | 10- Same as 5

0007 | 11- Same as 3 with pattern = X'00

Note: For ERCs xx00, see page 2-98.

HA1E (or HE1E) - SRI Instruction

This routine checks for correct instruction decoding, correct action on the CZ latches
and that the instruction does not alter the second operand.

ERC | Function RAC: 805

1- Subtract X'05" from X'09" ....Reg: R1(1)

0001 | 2- XOR with pattern = X'04” and test Z latch to verify result
0002 | 3- Subtract X'00’ from X'FF’ and test CZ latches ....Reg: R1(0)
0003 | 4- Same as 2 with pattern = X'FF’

0004 | 5- Set CZ = 10, subtract X'00" from X'00" and test CZ latches

0005 | 6- Same as 2 with pattern = X'00’

0006 | 7- Set CZ = 10, subtract X'FF’ from X’FF’ and test CZ latches ....Reg: R1(1)
0007 | 8- Same as 2 with pattern = X'00

0008 | 9- Subtract X'FF’ from X'00" and test CZ latches

0009 | 10- Verify result by XORing byte 0 and byte 1 and testing CZ latches

Note: For ERCs xx00, see page 2-98.
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HA1F, HA20 (or HE1F, HE20)

HA1F (or HE1F) - CRI Instruction

This routine checks that the compare does not alter the initial value in the register, and
for correct action on the CZ latches.

ERC

Function RAC: 805

0001
0001

0002
0003

0004
0005

0006
0007

1- Compare X'05" with X'08" and test C latch ...Reg: R1(1)
2- XOR with pattern = X'09" and test Z latch

3- Set R1 = X'00FF" and compare X'FF* with X'FF’
4- Test CZ latches

5- Same as 2 with pattern = X'FF’

6- Compare X'FF’ with X'00

7- Same as 4

8- Same as 2 with pattern = X'00°

9- Compare X'FE” with X'FF" ....Reg: R1(0)

10- Same as 4

11- Same as 2 with pattern = X'FF’

Note: For ERCs xx00, see page 2-98.

HA20 (or HE20) - LCR Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ

latches.
ERC | Function RAC: 805
1- Load operand 1 = X'09" and operand 2 = X'05’, and execute LCR
instructions ....Reg: R1(1)

0001 | 2- Verify correct decoding of operand 1 by XRI and test Z latch ....Reg: R1(1)
0002 | 3- Verify, using XRI, that operand 2 has not been altered and test the Z latch ....Reg: R3(1)
0003 | 4- Set CZ = 10, R3 = X'xx01’, move R3 low to R3 high, and test CZ ....Reg: R3(1)
0004 | 5- Same as 2
0005 | 6- Same as 4, with R3 = X’0002"
0006 | 7- Same as 2
0007 | 8- Same as 4, with R3 = X'0004"
0008 | 9- Same as 2
0009 | 10- Same as 4, with R3 = X'0008"
OOOA | 11- Same as 2
000B [ 12- Same as 4, with R3 = X'0010"
000C | 13- Same as 2
000D | 14- Same as 4, with R3 = X'0020"
OOCE | 15- Same as 2
00OF { 16- Same as 4, with R3 = X'0040"
0010 [ 17- Same as 2
0011 | 18- Same as 4, with R3 = X’0080"
0012 { 19- Same as 2
0013 | 20- Same as 4, with R3 = X'007F’
0014 | 21- Same as 2
0015 | 22- Same as 4, with R3 = X'00BF’
0016 | 23- Same as 2
0017 | 24- Same as 4, with R3 = X’00DF’
0018 | 25- Same as 2
0019 | 26- Same as 4, with R3 = X'00EF”
001A | 27- Same as 2
001B | 28- Same as 4, with R3 = X'00F7
001C | 29- Same as 2
001D | 30- Same as 4, with R3 = X00FB’
001E [ 31- Same as 2
001F | 32- Same as 4, with R3 = X'00FD”
0020 | 33- Same as 2
0021 | 34- Same as 4, with R3 = X'00FE’
0022 | 35- Same as 2
0023 | 36- Set CZ = 00, R3 = X'FEQ00’, move R3 low to R3 high, and test CZ R3(1)
0024 [ 37- Same as 2
0025 | 38- Same as 35, with CZ = 01, R3 = X'00FF”
0026 | 39- Same as 2
0027 | 40- Same as 35, with CZ = 01, R3 = X'00AA’
0028 | 41- Same as 2
0029 | 42- Same as 35, with CZ = 01, R3 = X'0055"
002A | 43- Same as 2

44- Set R1 = X'FF00’, move R1 low to R3 low ....Reg: R1{1)
002B | 45- Same as 2 ....Reg: R3(1)

46- Set Rt (1) = X’FF’ and move R3 high to R1 high ....Reg: R1(1)
002C | 47- Same as 2 ....Reg: R1(0)

48- Move R3 high to R1 low
002D | 49- Same as 2

Note: For ERCs xx00, see page 2-98.
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HA22, HA23, HA24 (HE22, HE23, or HE24)

HA22 (or HE22) -

B, BCL, BZL, and BB Instructions

This routine makes a positive and negative branch test.

ERC | Function RAC: 805
1- Set CZ = 11, R1 = X'0010’
0001 | 2- Branch forward display for BZL
0002 | 3- B Instruction negative display.
0003 | 4- Negative display for BCL
0004 | 5- Negative display for BZL
0005 | 6- Alternate branch-on-bit and branch-on-error with positive and negative displacement

Note: For ERCs xx00, see page 2-98.

HA23 (or HE23) - ACR Instruction

This routine checks for correct instruction decoding, correct action on the CZ latches
and that the instruction does not alter the second operand.

ERC | Function RAC: 805
1- Load operand 1 = X'09’, and operand 2 = X'05’, and execute ACR
instruction ....Reg: R1{1)
0001 | 2- Vernfy correct decoding by XRI (pattern = X'OE’) and test the Z Latch ....Reg: R1(0)
3- Set R1 = X’F700" and R3 = X'7F01
4- Add R3 low to R1 high ....Reg: R1(0)
0002 | 5- Test CZ latches
0003 | 6- XOR R1(0) with pattern = X'F8 then test CZ latches
7- Set R1 = X'FF81’
0004 | 8- Add R3 high to R3 low, add R1 low to R3 high, then test C latch
0005 | 9- Test Z latch
0006 | 10- Same as 2, with pattern = X'80" ....Reg: R3(1
0007 | 11- Same as 2, with pattern = X'00" ....Reg: R3(0
0008 } 12- Same as 2, with pattern = X'81" ....Reg: R1(1)
0009 | 13- Same as 2, with pattern = X'FF’ ....Reg: R1(0)
14- Set R1 = X'FFO0" and add R1 h|gh to R1 high ....Reg: R1(1)
000A | 15- Same as 5
000B | 16- Same as 2, with pattern = X'FE" ....Reg: R1(0)
17- Set R3 = X’00FF’, add R1 low to R3 low ....Reg: R1(1)
000C | 18- Same as 2, with pattern = X'FF’ ....Reg: R3(1)

Note: For ERCs xx00, see page 2-98.

HA24 (or HE24) - OCR Instruction

This routine checks for correct action on the first operand and for correct action on the

CZ latches.
ERC | Function RAC: 805
1- Load operand 1 = X'09’, operand 2 = X'05’, and execute OCR Instruction ....Reg: R1(1)
0001 | 2- Verify correct decoding by XR! (pattern = X'0D’) and test Z latch
3- Set R3 = X'000C’, R1 = X’3300°, AND OCR R3 low with R1 high ....Reg: R3(1)
0002 | 4- Test CZ latches
0003 | 5- Compare result in R1 (1) with X’FF’ and test Z latch
6- Set R1 = X'FF00" and execute OCR R1 low with R3 high
0004 | 7- Same as 4
0005 | 8- Same as 5, with pattern = X'00" ....Reg: R1(1)
9- Execute OCR R1 high with R1 high
0006 | 10- Same as 5, with R1 (1} ....Reg: R1(1)

Note: For ERCs xx00, see page 2-98.
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HA25, HA26, HA27 (HE25, HE26, or HE27)

HA25 (or HE25) - NCR Instruction

This routine checks for correct action on the first operand and for correct action on the

CZ latches.
ERC | Function RAC: 805
1- Load operand 1 = X'09’, operand 2 = X'05’, and execute NCR instruction ....Reg: R1(1)
0001 | 2- Venfy correct decoding by XRI (pattern = X'01°) and test latch
3- Set R1 = X'00FF’, R3 = X'FF00’, and AND R1 low with R1 high ....Reg: R1(0)
0002 | 4- Test CZ latches
0003 | 5- Compare result In R1 (1) with X'FF” and test Z latch ....Reg: R1(1)
6- Set CZ = 10 and AND R1 low with R1 high ....Reg: R3(0)
0004 | 7- Same as 4
0005 | 8- Same as 5, with pattern = X’00" ....Reg: R1(0)

Note: For ERCs xxQ0, see page 2-98.

HA26 (or HE26) - XCR Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ

latches.

ERC

Function RAC: 805

0001

0002
0003

0004
0005

1- Load operand 1 = X'09’, operand 2 = X'05°, and execute XCR instruction ....Reg: R1(1)
2- Verify correct decoding by XRI {pattern = X'0C’} and test Z latch

3- Set R1 = X'FF00’, R3 = X'0000°, and OR R1 high with R1 low ....Reg: R1(1)

4- Test CZ latches

5- Compare result in R1 (1) with X’FF” and test Z latch

6- Set R3 (0) = X'FF” and OR R3 (0) with R1 (1) ....Reg: R3(0)

7- Same as 4

8- Same as 5, with pattern = X'00" ....Reg: R3(0)

Note: For ERCs xx00, see page 2-98.

HA27 (or HE27) - SCR Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ

latches.

ERC

Function RAC: 805

0001

0002
0003

0004
0005

1- Load operand 1 = X'09’, operand 2 = X'05°, and subtract ....Reg: R1(1)

2- Verify correct decoding by XRI (pattern = X'04°) and test Z latch ....Reg: R1(1)

3- Set R3 = X'00FF’, R1 = X'FFO0’, and subtract R1 high from R3 high ....Reg: R1(0)
4- Test CZ latches

5- Same as 2, with pattern = X'01’ ....Reg: R3(0)

6- Set R3 = X'FFFF’ and subtract R1 high from R3 high ....Reg: R1(0)

7- Same as 4

8- Same as 2, with pattern = X'00’ ....Reg: R3(0)

Note: For ERCs xxQ0, see page 2-98.
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HA28 Through HA2B (HE28 Through HE2B)

HA28 (or HE28) - CCR Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ

latches.
ERC | Function RAC: 805
1- Load operand 1 = X'09', operand 2 = X'05’, and execute CCR instruction ....Reg: R1(1)
0001 | 2- Venify correct decoding by XRI (pattern = X’'09') and test Z latch ....Reg: R1(1)
3- Set R1 = X'FF00’, R3 = X'00FF’, and compare R3 low with R3 high ....Reg: R3(0)
0002 | 4- Test CZ latches
0003 | 5- Same as 2, with pattern = X'00" ....Reg: R3(0)
6- Set R3 = X'00FF" and compare R3 high with R3 low
0004 | 7- Same as 4
0005 | 8- Same as 2, with pattern = X'FF’ ....Reg: R3(1)
9- Set R1 = X'01xx’, R3 = X'02xx’, and CZ = 01, and compare R3 high R1(0)
0006 | 10- Test C latch
0007 |11- Test Z latch

Note: For ERCs xx00, see page 2-98.

HA29 (or HE29) - LCOR Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ

latches.
ERC | Function RAC: 805
1- Load operand 1 = X'09’, operand 2 = X'05’, and execute LCOR instruction ....Reg: R1(1)
0001 | 2- Verify correct decoding by XRI {(pattern = X'02’) and test Z latch
3- Set R3 = X'FF0O0’, R1 = X'FF00’, and load R3 high into R3 high
0002 | 4- Test CZ latches
0003 | 5- Same as 2, with pattern = X'7F’
6- Set R1 (0) = X'FF’, CZ = 10, and load R1 low into R1 low
0004 | 7- Same as 4
0005 | 8- Compare R1 (1) with pattern = X'00" and test Z latch

Note: For ERCs xx00, see page 2-98.

HA2A (or HE2A) - LHR Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ
latches.

ERC

Function RAC: 805

0001

1- Load operand 1 = X'09’, operand 2 = X'05’, and execute LHR instruction ...Reg: R1(1)
2- Verify correct decoding by XRi (pattern = X'05°) and test Z latch

Note: F

or ERCs xx00, see page 2-98.

HA2B (or HE2B) - SHR Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ
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latches.
ERC | Function RAC: 805
1- Load operand 1 = X'09’, operand 2 = X'05’, and subtract R3 from R1 ....Reg: R1(1)
0001 | 2- Venify correct decoding by XR! (pattern = X'04") and test Z fatch
3- Set R1 = X’0100°, R3 = X’0000°, and subtract R1 from R3 ...Reg: R1
0002 | 4- Test CZ latches
0003 | 5- Same as 2, with pattern = X'FF’ ....Reg: R3(0)
0004 | 6- Same as 2, with pattern = X'00" ....Reg: R3(1)
7- Set R3 = X'FFO0’, R1 = X'FF0Q’, and subtract R3 from R1 ...Reg: R1
0005 | 8- Same as 4
8- Set R1 = X'01FF" and subtract R1 from R3 ...Reg: R1
0006 | 10- same as 4
0007 | 11- same as 2, with pattern = X'FD’ ....Reg: R3(0)
0008 | 12- same as 2, with pattern = X'01"

Note: For ERCs xx00, see page 2-98.
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HA2C (or HE2C) - CHR

HA2C, HA2E, HA2F (or HE2C, HE2E, HE2F)

Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ

latches.

ERC

Function RAC: 805

0001

1- Load operand 1 = X'09’, operand 2 = X'05", and compare R3 with R1 ....Reqg: R1
2- Venfy correct decoding by XRI (pattern = X'09") and test Z latch

Note: For ERCs xx00, see page 2-98.

HA2E (or HE2E) - Data

Flow Path Byte 0 and 1 Using LHR and CHR (Part 1)

This routine tests the data flow path using the LHR and CHR instructions.

ERC

Function RAC: 805

0001
0002
0003

0004

1- Inihialize R3 = X'FFO0" ....Reg: R3

2- Save current test pattern, set CZ = 01, and move R3 into R1 ....Reg: R3

3- Test CZ latches

4- Verify correct transfer by XCR and test Z latch ....Reg: R3(0)

5- Same as 4

6- Restore R3 and compare ....Reg: R3

7- Same as 3

8- Same as 1

9- Update test pattern by adding 1 to R3(1) and subtracting 1 from R3(0) ....Reg: R3(1)
10- Test for end of test (255 passes)

Note: For ERCs xx00, see page 2-98.

HA2F (or HE2F) - Data

Flow Path Byte 0 and 1 Using LHR and CHR (Part 2)

This routine tests the data flow path using the LHR and CHR instructions.

ERC

Function RAC: 805

0001
0002
0003

0004
0005

1- Set R3 = X'FFFF’, R1 = X'0000’, CZ = 10, and R5(1) = X'FF’ ...Reg: R3,R1

2- Move R1 to R3

3- Test CZ latches

4- Set CZ = 10, R5(0) = X'FF’, and compare R3 and R1 ....Reg: R5(0)

5- Same as 3

6- Compare R1 with RS (R1 unchanged) ....Reg: R1,R5

7- Same as 3

8- Verify correct transfer using XRI (pattern = X'00°) and test  the Z latch ....Reg: R3(1)
8- Same as 8 ....Reg: R3(0)

Note: For ERCs xx00, see page 2-98.
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HA31, HA32, HA33 (or HE31, HE32, HE33)

HA31 (or HE31) - AHR Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ
latches.

ERC

Function RAC: 805~

0001

0002
0003

0004
0005

0006
0007
0008

1- Load operand 1 = X'09', operand 2 = X'05’, and execute AHR Instruction ....Reg: R3(1)
2- Verify correct decoding by XRI (pattern = X'0E’) and test Z tatch ....Reg: R1(1)

3- Set R1 = X’'0000°, CZ = 10, and add R1 to R1

4- Test CZ latches

5- Set R5 = X'0100°, R3 = X'FF00’, add R5 to R3, and test Z latch ....Reg: R5,R3

6- Test C latch

7- compare R1 with R3 and test Z latch ....Reg: R1,R3

8- Set R1 = X’FFE1’, R3 = X'0001’, CZ = 10, and add R3 to R1
9- Same as 4

10- Same as 2, with pattern = X'FF’ ...Reg: R1(1

11- Same as 2, with pattern = X’FF’ ....Reg: R1(0

Note: F

or ERCs xx00, see page 2-98.

HA32 (or HE32) - OHR Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ
latches.

ERC

Function RAC: 805

0001

0002
0003

0004
0005
0006

0007
0008
0009

1- Load operand 1 = X'09’, operand 2 = X'05’, and execute OHR instruction ....Reg: R1(1)
2- Venfy correct decoding by XRI (pattern = X'0D’) and test Z latch ....Reg: R1(1)

3- Set RS = X'55AA", R1 = X'55AA’, CZ = 01, and OR R5 with R5 ....Reg: R5,R5

4- Test CZ latches

5- Compare R5 with R1 and test Z latch

6- Set R3 = X’AA55’, R1 = X'00AA’, CZ = 01, and OR R5 with R3 ....Reg: R5,R3

7- Same as 4

8- Same as 2, with pattern = X'FF’ ....Reg: R5(0)

9- Same as 2, with pattern = X'FF’" ....Reg: R5(1)

10- Set R1 = X’0000’, CZ = 10, and OR R1 with R1

11- Same as 4

12- Venify correct decoding by CRI (pattern = X’00") and test Z latch ....Reg: R1(0)
13- Same as 12 ....Reg: R1(1)

Note: For ERCs xx00, see page 2-98.

HA33 (or HE33) - NHR Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ
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latches.
ERC | Function RAC: 805
1- Load operand 1 = X'09’, operand 2 = X'05, and execute NHR nstruction ....Reg: R1(1)
0001 | 2- Verify correct decoding by XRI (pattern = X'01") and test Z latch
3- Set R1 = X'AA55", RS = X'FFFF’, CZ = 01, and AND R1 with RS ....Reg: R1,R5
0002 | 4- Test CZ latches
0003 | 5- Verify correct decoding by CRI (pattern = X'AA’) and test Z latch ....Reg: R1(0)
0004 | 6- Same as 5, with pattern = X'55" ....Reg: R1{1)
7- Set R5 = X'55AA’, (XOR R1 with R5), and OR R1 with R5 ....Reg: R1,R5
0005 | 8- Same as 4
0006 | 9- Same as 5, with pattern = X'00’ ....Reg: R1(0)
0007 | 10- Same as 9 ....Reg: R1(1)
11- Set R3 = X'FFFF’ and AND with RS ...Reg: R3,RS
0008 | 12- Same as 4
0009 | 13- Same as 5, with pattern = X'55" ....Reg: R3(0)
000A | 14- Same as 5, with pattern = X'AA" ....Reg: R3(1)

Note: For ERCs xx00, see page 2-98.
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HA34, HA35, HA36 (or HE34, HE35, HE36)

HA34 (or HE34) - XHR Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ
latches.

ERC | Function RAC: 805

1- Load operand 1 = X'09’, operand 2 = X'05’, and execute XHR nstruction ....Reg: R1(1)
0001 | 2- Verify correct decoding by XRI (pattern = X'0C’) and test Z latch
3- Set R5 = X'FFFF’, R3 = X’AA55°, R1 = X'0000", CZ = 01, and
XOR R1 with R3 ....Reg: R1,R5
0002 | 4- Test CZ latches
0003 | 5- Venify correct decoding by CRI (pattern = X’AA’) and test Z latch ....Reg: R1(0)

0004 | 6- Same as 5, with pattern = X'55" ....Reg: R1(1)
7- XOR R1 with R5 ....Reg: R1,RS

0005 | 8- Same as 4

0006 | 9- Same as 5, with pattern X'55

0007 | 10- Same as 5

11- Set CZ = 10, R1 = X'55AA’, and XOR R1 with R1

0008 | 12- Same as 4

0009 | 13- Same as 5, with pattern = X'00" ....Reg: R1(0)

000A | 14- Same as 13 ....Reg: R1(1)

15- Set CZ = 10, R3 = X’AAS55’, and XOR R3 with R3 ....Reg: R3
000B | 16- Same as 4

000C | 17- Compare R3 with R1 and test Z latch

Note: For ERCs xx00, see page 2-98.

HA35 (or HE35) - LHOR Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ
latches.

ERC | Function RAC: 805

1- Load operand 1 = X'09’, set R3 = X'0005" and execute LHOR
instruction R3 tnto R1 ....Reg: R1(1)
0001 | 2- Verify correct decoding by XRI (pattern = X'02°) and test Z latch
3- Set R1 = R3 = X’'0102’, load, and shift (LHOR) R1 into R1 R1
0002 | 4- Test CZ latches
0003 | 5- Verify correct decoding by CRI {pattern = X’'00’) and test Z latch ....Reg: R1(0)

0004 | 6- Same as 5, with pattern = X'81°
7- LHOR R1 Into R1 ....Reg: R1
0005 | 8- Same as 4
0006 | 9- Same as 5 ....Reg: R1(0)
0007 | 10- Same as 5, with pattern = X'40" ....Reg: R1(1)
11- Set R1 = X’0001" and CZ = 00 by LHOR instruction, execute
LHOR instruction R3 into R1 ....Reg: R3,R1 '
0008 | 12- Test C latch
0009 | 13- test Z latch
000A | 14- Verify result In R1 by OHR instruction and test Z latch

Note: For ERCs xx00, see page 2-98.

HA36 (or HE36) - LOR Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ
latches.

ERC | Function RAC: 805

1- Load operand 1 = X'09’, operand 2 = X'05’, and execute LOR
instruction R3 into R1 ....Reg: R1(1)
0001 | 2- Verify correct decoding by XRI (pattern = X’'02°) and test 2 latch ....Reg: R1(1)

Note: For ERCs xx00, see page 2-98.
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HA37, HA38 (or HE37, HE38)

HA37 (or HE37) - AR Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ

latches.

ERC

Function RAC: 805

0001

1- Load operand 1 = X'09’, operand 2 = X'05’, and add R3 to R1 ....Reg: R1(1)
2- Verify correct decoding by XRI (pattern = X'OE’) and test Z tatch ....Reqg: R1(1)

Note: For ERCs xx00, see page 2-98.

HA38 (or HE38) - Data Flow Path Byte X Data Sensitivity

This routine uses the LOR and AR instructions to test the byte X data flow path.

2-110

ERC

Function RAC: 805

0001
0002
0003 "

0004
0005
0006
0007

0008
0009

0CCA
000B
000C
000D
000E
0O0OF
0010

0011
0012

1- Clear R1 byte X, set R1 = X'00001°, CZ = 10, and execute LOR ...Reg: R1 instruction
2- Test C latch
3- Test Z latch
4- Venfy result in R1 (OHR Instruction) and test Z latch ....Reg: R1
5- Set R1 = X'C400°, CZ = 01, and add R1 to R1: expected result
R1 = X'018800" ....Reg: R1
6- Test CZ latches
7- Verify correct decoding by CRI (pattern = X'88’) and test Z latch ....Reg: R1(0)
8- Same as 7 with pattern = X'00" ....Reg: R1(1)
9- Set R3 = X’'0000°, CZ = 01, shift, and load R1 into R3; expected result R3=X"xxC400’
10- Same as 6

11- Same as 7 with pattern = X'C4’ ....Reg: R3(0)

12- Same as 7 with pattern = X'00" ....Reg: R3(1)

13- Set R1 = X’310000" (by 5 successive adds of R1 to R1) CZ = 00 ....Reg: R1,R3

14- Same as 6

15- Same as 4 ...Reg: R1

16- Set CZ = 01, R3 high = X’00’, do 5 shifts, load R1 into R3, and R1,R3
successively shift R3 into R3: expected result R3 = X'00C400°

17- Same as 6

18- Set R3 = X'AAAD’ and R3 = X'2AA800° (by six adds R3 to R3)

19- Same as 6

20- Set R1 = X'557F’, CZ = 10, shift, and load R3 into R1; expected R1,R3
result R1 = X'155400°

21- Same as 6

22- Same as 7 with pattern = X'54" ....Reg: R1(0)

23- Shift and load R1 into R1

24- Same as 7 with pattern = X'AA’

25- Shift and lcad R1 into R1 six times, CZ = 00; expected result
R1 = X'02AA80 ...Reg: R1

26- Same as 7 with pattern = X'2A’ ....Reg: R1(0)

27- Same as 7 with pattern = X'A8’

Note: F

or ERCs xx00, see page 2-98.
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HA3A, HA3B, (or HE3A, HE3B)

HA3A (or HE3A) - LA Instruction

HA3B (or HE3B) -

This routine checks for carrect instruction decoding, and for correct action on the CZ
latches. The macro ‘RBXT’ is used to call subroutine 'SBXT’ for testing byte X.

ERC | Function RAC: 805

1- Clear R1 and load address X'0509° ....Reg: R1

0001 | 2- Verify correct decoding by XR! (pattern = X'05°) and test Z latch ....Reg: R1(0)
3- Set CZ = 10 and load address X'000000° ....Reg: R3

0002 | 4- Test CZ latches

0003 | 5- Set R1 = X’0000’, compare R3 with R1, and test Z latch ....Reg: R3,R1

0AQO0 | 6- Go to subroutine ‘SBXT’ to test byte X: expected resuit = X'00° RO,R1

7- Set CZ = 01, load address X'3FFFFF’

0004 | 8- Same as 4

0005 | 9- Set R3 = X'FFFF’, compare R3 with R1, and test Z latch ....Reg: R1,R3

10- Reset R1 high: R1= X'3FO0FF’ ....Reg: R1(0)

0AQO | 11- Same as 6 expected result = X'3F" ...Reg: R1

12- Load address X'1555AA" into R1 and set R3 = X'55AA’ ...Reg: R1,R3
0006 | 13- Compare R1 with R3 and test Z latch ....Reg: R1,R3

0A00 | 14- Same as 6, with expected result = X15°

15- Same as 12, address = X'2AAA55°, R3 = X'AAS55" ....Reg: R1,R3
0007 | 16- Same as 13

0AQ0 | 17- Same as 6, with expected result = X'2A’

Note: For ERCs xx00, see page 2-98.

Data Flow Path Byte X, 0, and 1

This routine uses the LA instruction. It loops on a data table to load successive

halfwords to verify the data flow path for bytes 0 and 1. Byte X is tested by calling
subroutine ‘SBXT".

ERC | Function RAC: 805

This routine loops forty times with LA instruction being updated on R7
each pass. Use register 7 as base register
0001 | 1- The data i1n R1 (loaded by LA instruction) Is tested by
compare R1 with R3 (R3 is loaded via test table) and test 2 latch ....Reg: R1,R3
0AQOC | 2- Go to subroutine ‘SBXT’ to test byte X; expected result is
loaded from first byte of each word of the data table (STBL)

Note: For ERCs xx00, see page 2-98.
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HA3C, HA3D, HA3E (or HE3C, HE3D, HE3E)

HA3C (or HE3C) - LR Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ
latches. The macro '‘RBXT’ is used to call subroutine "SBXT’ for testing byte X.

0006
0007
0A00

ERC | Function RAC: 805

1- Load operand 1 = X'09’, operand 2 = X'05’, and execute LR to

loaded from first byte of each word of the data table (STBL) ....Reg: R1(1)

0001 | 2- Verify correct decoding by XRI (pattern = X'05°) and test Z latch ....Reg: R1(1)

3- Set R7 =X'000000", R1=X'FFFFFF’, CZ=10, and load register R7 into R1 ....Reg: R7,R1
0002 | 4- Test CZ latches
0003 | 5- Verify byte 0 and 1 of R1 by comparison with R3=X'0000" and test Z latch ....Reg: R1,R3
0A00 | 6- Go to subroutine SBXT to test byte X; expected result = X'00" ....Reg: R1(X)

7- Set R7 = X'AAAASS’, CZ = 01, and load register R7 into R1 ....Reg: R1,R7
0004 | 8- Same as 4
0005 | 9- Same as 5, with R3 = X'AAS5’
0AQ0

10- Same as 6, with expected result = X'AA’ ...Reg: R1(X)
11- Same as 7 with R7 = X'5555AA’

12- Same as 4

13- Same as 5, with R3 = X'55AA’ ....Reg: R1,R3

14- Same as 6, with expected result = X'55" ....Reg: R1{X)

Note: For ERCs xx00, see page 2-98.

HA3D (or HE3D) - Local Store Register 3 and 5 Byte X

This routine checks the correct loading of byte X by shifting it into byte 0 using macro
RBXCL and testing.

ERC | Function RAC: 805
1- Set R7 = X'FF0000’ ....Reg: R1(1)
0001 | 2- Move R7 into R3, shift byte X into byte 0, compare R3(0)
with pattern = X'FF’, and test 2 latch
0002 | 3- Same as 2, with R5 ....Reg: R1,R3
4- Same as 1, with pattern = X’000000" ....Reg: R1,R5
0003 | 5- Same as 2, compare with pattern = X'00" ....Reg: R1(X)
0004 | 6- Same as 5, with RS
7- Same as 1, with pattern = X’AA0000’
0005 | 8- Same as 2, compare with pattern = X'AA’
0006 | 9- Same as 8, with R5
10- Same as 1, with pattern = X’'550000
0007 | 11- Same as 2, compare with pattern = X’'55’
0008 | 12- Same as 11, with RS

Note: For ERCs xx00, see page 2-98.

HAS3E (or HE3E) - OR Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ
latches. The macro ‘RBXT’ is used to call subroutine ‘SBXT" for testing byte X.

2-112

ERC | Function RAC: 805
1- Load operand 1 = X'09’, operand 2 = X'05°, and execute OR instruction ....Reg: R1(1)
0001 | 2- Venfy correct decoding by XRI (pattern = X’0D’), and test 2 latch ....Reg: R1(1)
0002 | 3- Set R1, R3, RS = X'000000°, CZ = 10, OR with R1, and test CZ latches ....Reg: R1,R3
0003 | 4- Compare R1 with R5 (byte 0 and 1) and test Z latch ....Reg: R1,R5
0A00 | 5- Go to subroutine ‘SBXT’ to test byte X; expected result = X'00" R1(X)
0004 | 6- Same as 3, with R1 = X'AA55AA’, R3 = X'55AA55’, RS = X'FFFFFF’,
0005 | 7- Same as 4
OAOO | 8- Same as 5, expected result = X'FF’
0006 | 9- Same as 3, with R1 = X'7FFFFF’, R3 = X'8FFFFF’, R5 = X'FFFFFF" and CZ = 01
OAOO0 | 11- Same as 5, expected result = X'FF’
0009 [ 12- Same as 3, with R1, R3, and R5 = X'FF0000’, CZ = 01
O00A | 13- Same as 4
0AQO | 14- Same as 5, expected result = X'FC’ '
000B | 15- Same as 3, with R1 = X'00AA55°, R3 = X'0055AA’, R5 = X'00FFFF" and CZ = 01
000C | 16- Same as 4
0AQ0O0 [ 17- Same as 5, expected result = X'00”

Note: For ERCs xx00, see page 2-98.
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HA3F, HA40, HA41, (or HE3F, HE40, HE41)

HA3F (or HE3F) - NR Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ
latches. The macro ‘RBXT’ is used to call subroutine "SBXT” for testing byte X.

ERC | Function RAC: 805

1- Load operand 1 = X'09’, operand 2 = X'05°, and execute NR instruction
0001 | 2- Verify correct decoding by XR! (pattern = X'01’) and test Z latch

0003 | 3- Set R1, R3, and R5 = X'FF0000", CZ = 01, AND R1 with R3, and

test CZ latches ....Reg: R1,R3

0004 | 4- Compare R1 with R5 (byte 0 and 1) and test Z latch ....Reg: R1,R5

OAO0 | 5- Go to subroutine "SBXT" to test byte X; expected result = X'FF’ ....Reg: R1(X)
0005 | 6- Same as 3, with R1 = X'55AA55°, R3 = X'AA55AA’, R5 = X’00000°, and CZ = 10
0006 | 7- Same as 4

0AQ0 | 8- Same as 5, expected result = X'00

0007 | 9- Same as 3, with R1 = X’AAS5AA’, R3 = X'55AA55°, R5 = X"000000°, and CZ = 10
0008 | 10- Same as 4

0AO00 | 11- Same as 5, expected result = X'00

0009 | 12- Same as 3, with R1, R3, and R5 = X'00FFFF’, CZ = 01
000A | 13- Same as 4

OAO0O0 | 14- Same as 5, expected result = X'00°

Note: For ERCs xx00, see page 2-98.

HA40 (or HE40) - XR Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ
latches. The macro '‘RBXT’ is used to call subroutine ‘SBXT’ for testing byte X.

ERC | Function RAC: 805

1- Load operand 1 = X'09’, operand 2 = X'05’, and XOR operand
2 with operand 1 ....Reg: R1,R3

0001 | 2- Verify correct decoding by XRI (pattern = X'0C’), test Z latch

0002 | 3- Set R1 and R3 = X'3FAA55’, R5 = X'000000° ....Reg: R1,R3

set CZ = 10, XOR R1 with R3, and test CZ latches

0003 | 4- Compare HW R1 with R5 and test Z latch ....Reg: R1,R5

OAQ0 | 5- Go to subroutine X’SBXT’ to test byte X: expected result = X'00" R1(X)

0005 | 6- Same as 3, with R1 = X'AA55AA’, R3 = X'5555AA’, RS = X'FF0000", and CZ = 01
0006 | 7- Same as 4

OAQ0 | 8- Same as 5, expected result = X'FF’

0008 | 9- Same as 3, with R1 = X'55AA55°, R3 = X'AAAA55’, R5 = X’FF0000’, and C2
0009 | 10- Same as 4

[l

01

OADO | 11- Same as 5, expected result = X'FF’

000A ] 12- Same as 3, with R1 = X'00AA55’, R3 = X'0055AA’, R5 = X'00FFFF’, and CZ = 01
000B | 13- Same as 4

0AO00 | 14- Same as 5, expected result = X00°

Note: For ERCs xx00, see page 2-98.

HA41 (or HE41) - AR Instruction (Overflow)

This routine checks for correct instruction decoding, and for correct action on the CZ
latches. The macro 'RBXT’ is used to call subroutine "SBXT’ for testing byte X.

ERC | Function RAC: 805

1- Set R1 = X'AAAAS55’, R3 = X'DS55AA’, R5 = X'7FFFFF’, and CZ = 01 R1,R3
0001 | 2- Test CZ latches

0003 | 3- Verify correct decoding by XHR and test Z latch ....Reg: R1,R5

0AQO0 | 4- Go to subroutine X'SBXT" to test byte X, expected result = X'7F" R1(X)

5- Same as 1, with R1 = X’'5555AA’°, R3 = X'AAAA56°, R5 = X’000000’, and CZ = 10
0004 | 6- Test C latch

0005 | 7- Test Z latch

0006 | 8- Same as 3

0AOO0 | 9- Same as 4, expected result = X'00

10- Same as 1, with R1 = X7FFFFF’, R5 = X7FFFFF’, CZ = 01
0008 | 11- Same as 2

0008 | 12- Same as 3

0AQ0 | 13- Same as 4, expected result = X'FF’

Note: For ERCs xx00, see page 2-98.
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HA42, HA43, HA44 (or HE42, HE43, HE44)

HA42 (or HE42) - SR Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ
latches. The macro ‘RBXT’ is used to call subroutine ‘SBXT’ for testing byte X.

ERC | Function RAC: 805
1- Load operand 1 = X'09", operand 2 = X'05’, subtract R3 from R1 ...Reg: R1(1)
instruction

0001 | 2- Verify correct decoding by XRI (pattern = X'04’) and test Z latch

0002 | 3- Set R1 = X'5555AA", R3 = X'AAAAS5’, R5 = X’AAABS5’, CZ = 01, ...Reg: R1,R3
0003 | 4- Verify correct decoding by XHR and test Z latch ....Reg: R1,R5

O0AQ0 | 5- Go to subroutine ‘SBXT" to test byte X, expected result = X'AA” R1(X)

0004 | 6- Same as 3, with R1, R3 = X'FFFFFF’, RS = X'000000°, CZ = 10
0005 | 7- Same as 4

0ADO | 8- Same as 5, expected result = X00°

0006 | 9- Same as 3, with R1 = X'0055AA’, R3 = X'5AAA55’, RS
0007 | 10- Same as 4

X'A5ABS5’, and CZ = 01

0A0DQ | 11- Same as 5, expected result = X'A5’

0008 | 12- Same as 3, with R1 = X'00AA55°, R3 = X'0055AA’, R5 = X'0054AB’, and CZ = 01
0009 | 13- Same as 4

OAOQQ | 14- Same as 5, expected result = X000’

Note: For ERCs xx00, see page 2-98.

HA43 (or HE43) - CR Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ
latches. The macro 'RBXT’ is used to call subroutine "SBXT" for testing byte X.

ERC | Function RAC: 805

1- Load operand 1 = X'09’, operand 2 = X'05’, and compare second

with the first ....Reg: R1(1)
0001 | 2- Verify correct decoding by XRI (pattern = X'09’) and test Z latch ....Reg: R1(1)
0002 | 3- Load R1 = R5 = X'555555°, R3 = X'AAAAAA’, CZ = 01, compare R3

with R1, and test CZ latches ....Reg: R1,R3

0003 | 4- Venify correct decoding by XHR and test Z latch ....Reg: R1,R5
0AOQ0 | 5- Go to subroutine "'SBXT’ to test byte X: expected result = X'55" ....Reg: R1(X)
0004 | 6- Same as 3, with R1 = R3 = R5 = X'FF55AA’, CZ = 10

0005 | 7- Same as 4

0AQ0 | 8- Same as 5, expected result = X'FF’

0007 | 9- Same as 3, with R1 = R5 = X'A55555", R3 = X'5AAAAA’, CZ = 10
0008 | 10- Same as 4

0AQ0 | 11- Same as 5, expected result = X'A5’

000A | 12- Same as 3,
000B [ 13- Same as 4
0AQO | 14- Same as 5, expected resuit = X'00”

000C | 15- Same as 3, with R1 = R5 = R3 = X'00AA55,CZ = 10
000D | 16- Same as 4

OAQO0 | 17- Same as 5, expected result = X'00°

with R1 = R5 = X'00AAAA’, R3 = X'01AAAA’, CZ = 01

Note: For ERCs xx00, see page 2-98.

HA44 (or HE44) - L Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ
latches.

ERC | Function RAC: 805

R7 i1s used as base register ....Reg: R1,R3
0001 | 1- Load, R1 = X’A55AA5’ (background data), R3 = X’5AA55A’, CZ = 01,
load pattern = X'5AA55A" into R1, and test CZ latches
0002 | 2- Compare R1 to R3 and test Z latch ...Reg: R1,R3
0003 | 3- Same as 1, with R1 = X'5AA55A’, R3 = X'A55AA5°, CZ = 01, pattern = X'255AA5’
0004 | 4- Same as 2

0005 | 5- Same as 1, with R1 = X'FFFFFF’, R3 = X’000000°, CZ = 10, pattern = X'000000"
0007 | 6- Same as 2

Note: For ERCs xx00, see page 2-88.
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HA45 Through HA49 (or HE45 Through HE49)

HA45 (or HE45) - LH Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ
latches.

ERC | Function RAC: 805

R7 1s used as base reqgister

0001 | 1- Load R1 = X'AAA55A" (background data), R3 = X'005AA5’, CZ = 01,

load HW pattern = X'5AA5" Into R1, and test CZ latches ....Reg: R1,R3

0002 | 2- Compare R1 to R3 and test Z latch

0003 | 3- Same as 1, with R1 = X"555AA5°, R3 = X'00A55A°, CZ = 01, pattern

0004 | 4- Same as 2

0005 | 5- Same as 1, with R1 = X’FFFFFF’, R3 = X'000000", CZ = 10, pattern = X'A55A’
0006 | 6- Same as 2

Note: For ERCs xx00, see page 2-98.

HA46 (or HE46) - STH Instruction

This routine checks for correct action on the CZ latches, and for correct stored data.

ERC | Function RAC: 805

R7 1s used as base register

0001 1- Load background data in test area, execute STH instruction,

set R1 = X'00A55A°, CZ = 01, store, and test CZ latches ....Reg: R1,R3
0002 | 2- Load data stored above (via L instruction) compared and

test Z latch ....Reg: R1,R3

0003 | 3- Same as 1, with R1 = X'005AA5’, CZ = 10

0004 | 4- Same as 2

0005 | 5- Same as 1, with R1 = X’000000°, CZ = 10

Note: For ERCs xx00, see page 2-98.

HA47 (or HE47) - L and LH Using RO As a Sink

This routine checks for correct action on the CZ latches, using RO as the operand.

ERC | Function RAC: 805

R3 I1s used as base register
0001 | 1- Set CZ = 01 and load instruction with RO as first operand ....Reg: RO
0002 | 2- Test CZ latches

Note: For ERCs xx00, see page 2-98.

HA48 (or HE48) - L (from Fullword Direct Addressable Save Area)

This routine checks for correct action on the CZ latches, and for correct moved data.

ERC | Function RAC: 805

1- Load background data into R1, R3 = X'FFFFFF’, CZ = 01, load R1 ....Reg: R1,R3
from direct addressable area, R1 = X'FFFFFF’

0001 | 2- Test CZ latches

0002 | 3- Compare R1 with expected data and test Z latch ....Reg: R1,R3

Note: For ERCs xx00, see page 2-98.

HA49 (or HE49) - LR Using RO As the Sink

This routine checks for a correct branch, and for correct action on the CZ latches.

ERC | Function RAC: 805

0001 | 1- Load R5 with correct branch address, set CZ = 01, and execute LR
instruction with RO as first operand ....Reg: RO,R5
0002 | 2- Test CZ latches

Note: For ERCs xx00, see page 2-98.
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HA4A, HA4B, HA4C (or HE4A, HE4B, HE4C)

HA4A (or HE4A) - IC Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ

latches.

ERC | Function RAC: 805
R3 1s used as base register ....Reg: R1,R7
Loop to save HW direct addressable save area into data table
Loop to store load data table into HW direct addressable area
1- Load background data into R1, expected result into R7 = X'FF0055°, CZ = 01,

and execute IC Instruction

0001 | 2- Test CZ latches

0002 | 3- Compare result and test Z latch ....Reg: R1,R7
4- Same as 1, with R7 = X’FFOOFF’, CZ = 10

0003 | 5- Test Z latch

0004 | 6- Test C latch

0005 | 7- Same as 3
8- Same as 1, with R7 = X'FFO1FF, CZ = 10

0006 | 9- Same as 2

0007 | 10- Same as 3
11- Same as 1, with R7 = X’0000AA’, CZ = 01

0008 |12- Same as 2

0009 | 13- Same as 3

Note: For ERCs xx00, see page 2-98.

HA4B (or HE4B) - ICT Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ

latches.
ERC | Function RAC: 805
R3 I1s the base register
A data table is used
R3 I1s loaded with the address of the data table + 122
1- Load background data into R1 and expected result into R7 = X’AA0055’,
CZ = 01 ...Reg: R1,R7
0001 | 2- Execute ICT Instruction and test CZ latches ....Reg: R1(1)
0002 | 3- Compare result In R1 and test Z latch ....Reg: R1,R7
0003 | 4- Load R7 with address of data table + 123, compare result in R3,
and test Z latch ....Reg: R3,R7
5- Same as 1, with R7 = X’55AAFF’,CZ = 10
0004 | 6- Same as 2
0005 | 7- Same as 3
0006 | 8- Same as 4, with address of data table + 124
9- Same as 1, with R7 = X’FFFF00’, CZ = 10
0007 | 10- Same as 2
0008 | 11- Same as 3
0009 | 12- Same as 4, with address of data table + 125
13- Same as 1, with R7 = X'3FFF00’, CZ = 01
OO00A | 14- Same as 2
000B | 15- Same as 3
000C | 16- Same as 4, with address of data table + 126

Note: For ERCs xx00, see page 2-98.

HA4C (or HE4C) - ST Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ
latches. Test for zeros stored in the highest order bits of byte X.
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ERC | Function RAC: 805
R3 i1s used as base register
0001 | 1- Load R1 = X'55A55A’, CZ = 01, store R1 in area test, and test CZ latches ....Reg: R1
0002 | 2- Load R7 = stored data, compare R1 with R7, and test Z latch ....Reg: R1,R7
0003 | 3- Same as 1, with R1 = X’AA5AA5" CZ = 10
0004 | 4- Same as 2
0005 | 5- Same as 1, with R1 = X’FFFFFF’, and CZ = 01 (fullword direct
addressable save area)
0006 | 6- Same as 2
0007 | 7- Same as 5, R1 = X’000000", CZ = 10
0008 | 8- Same as 2
9- Load R1 = X'FFFFFF’ into test area
10- Load expected data R7 = X'FFCOQO’
0009 | 11- Load first HW of FW stored, compare RS with R7, and test Z latch

Note: For ERCs xx00, see page 2-98.
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HA4D, HA4E, HA4F (or HE4D, HE4E, HE4F)

HA4D (or HE4D) - STH (Using Halfword Direct Addressable Save Area)

This routine checks for correct instruction decoding, and for correct action on the CZ

latches.

ERC

Function RAC: 805

0001

0002

0003
0004

R7 1s used as base register

Load background data Is test area

1- Load R1 = X'00FFFF’, CZ = 01, execute STH instruction to
store R1, and test CZ latches ....Reg: R1

2- Load R3 = stored data, R1 = X'FFFFFF’, compare registers, and
test Z latch ....Reg: R1,R3

3- Same as 1, with R1 X’000000°, CZ = 10

4- Same as 2, with R1 X'FFO000’

[}

Note: For ERCs xx00, see page 2-98.

HA4E (or HE4E) - STC Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ

latches.

A test area and the byte direct addressable area are used.

ERC

Function RAC: 805

0001
0002

0003
0004

0005
0006
0007
0008

R3 is used as base register

Load background data In test area and byte direct addressable area

1- Load stored data in R1 = X'FFAAFF’, set CZ = 01, store character R1
In test area, and test CZ latches ....Reg: R1{(1)

2- Load stored data, compare with expected data = X'00FF55’, and
test Z latch ....Reg: R1,R7

3- Same as 1, with R1 = X'FFFF55’, CZ = 10

4- Same as 2, with expected data = X'0055AA’

5- Same as 1, with R1 = X'AAAAFF’, CZ = 10, with byte direct addressable area
6- Same as 2, with expected data = X'00FFFF’

7- Same as 5, R1 = X’FFOOAA’, CZ = 10

8- Same as 2, with expected data = X'0000FF’

Note: For ERCs xx00, see page 2-98.

HAA4F (or HE4F) - STCT

Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ

latches.

A test area is used.

ERC

Function RAC: 805

0001

0002
0003
0004
0005
0006

RS5 1s used as base register

Load background data into test area and register

1- Load test data R1 = X'FFFF55’, set CZ = 01, load address table ...Reg: R1(0)
Into base register, execute STCT Instruction, and test CZ latches ....Reg: R3

2- Load R7 = stored data R1 = X'00FFAA’ (expected data), and test Z latch ....Reg: R1,R7
3- Compare R7 (= updated address) with R1, and test Z latch

4- Same as 1, with R1= X'FFFF00’, CZ = 10

5- Same as 2, with R1 = X'00FF00”

6- Same as 3

Note: For ERCs xx00, see page 2-98.
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HA50, HA51, HA53, HA54 (HES50, HE51, HES3, or HES4)

HAS50 (or HE50) - Shift Right Fullword - Part 1

This routine checks for correct instruction decoding, and for correct action on the CZ
latches.

ERC | Function RAC: 805

0001 | 1- Set R1 = X'AAAAAA’, R3 = X'555555" (expected result), set CZ = 01,
execute LOR Instruction, and test CZ latches ....Reg: R1,R3
0002 | 2- Compare result In R1 with R3 and test Z latch ....Reg: R1,R3

0003 | 3- Same as 1, with R3 = X'2AAAAA’, CZ = 10
0004 | 4- Same as 2

0005 | 5- Same as 1, with R3 = X"155555°

0006 | 6- Same as 2

0007 | 7- Same as 1, with R3 = X'0AAAAA’

0008 | 8- Same as 2

0009 | 9- Same as 1, with R3 = X'055555
000A ] 10- Same as 2

000B | 11- Same as 1, with R3 = X'02AAAA’
000C | 12- Same as 2

000D | 13- Same as 1, with R3 = X'015555°
O00OE | 14- Same as 2

000F | 15- Same as 1, with R3 = X'00AAAA’
0010 | 16- Same as 2

Note: For ERCs xx00, see page 2-98.

HAS51 (or HE51) - Shift Right Fullword - Part 2

This routine checks for correct instruction decoding, and for correct action on the CZ
latches.

ERC | Function RAC: 805

0001 | 1- Set R1 = X'000001°, load shift result R3 = X’000000’, set CZ = 00,
execute LOR instruction, and test CZ latches ....Reg: R1,R3
0002 | 2- Compare resuit in R1 and test Z latch ...Reg: R1,R3

Note: For ERCs xx00, see page 2-98.

HAS3 (or HE53) - 24-Bit ARI

This routine checks for correct instruction decoding, and for correct action on the CZ
latches.

ERC | Function RAC: 805

0001 | 1- Set R1 = X'7FFFFF’, R3 = X’800000" (expected result), add one to R1,
compare R1 with R3, and test Z latch ....Reg: R1,R3

Note: For ERCs xx00, see page 2-98.

HAS54 (or HE54) - 24-Bit SRI

This routine checks for correct instruction decoding, and for correct action on the CZ
latches.

ERC | Function RAC: 805

0001 | 1- Reset R1, set R3 = X'FFFFFF’ {expected resuit), subtract one from R1,
compare R1 with R3, and test Z latch ....Reg: R1,R3 R1{1)

Note: For ERCs xx00, see page 2-98.
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HAS55, HA56, HA57, HAS8 (or HESS, HES6, HES7, HESS8)

HA55 (or HES55) - 24-Bit ACR

This routine checks for correct instruction decoding, and for correct action on the CZ

latches.
ERC | Function RAC: 805
0001 | 1- Set R1 = X'EFFEFF’, R3 = X'000300°, R5 = X'FO01FF’ (expected result),
add character register, compare, and test Z latch ....Reg: R1.R3 R1(0)

Note:

For ERCs xx00, see page 2-98.

HA56 (or HES56) - 24-Bit SCR

This routine checks for correct instruction decoding, and for correct action on the CZ

latches.
ERC Function RAC: 805
0001 | 1- Set R1 = X'FO0000’, R5 = X'EFFFFF’ (expected result), R3 = result),
add character register, compare, and test Z latch ....Reg: R1,R5 R1(0)

Note:

HAS57 (or HES7) - BAL

For ERCs xx00, see page 2-98.

and BALR Instruction

This routine checks for a correct branch and for correct action on the CZ latches.

Function RAC: 805

1- Load R1 to R7 with branch stop address
2- Set CZ = 01 and execute BAL instruction to "branch and test
link continued’ ....Reg: R3
3- Test CZ latches
4- Get expected link in R1, compare R3 with R1, and test Z latch ....Reg: R1,R3

5- Update return address, CZ = 10, and execute BALR instruction ....Reg: R3(1)
6- Test CZ latches

7- Same as 3

8- Check branch address

Note:

HA58 (or HESS) - BCT

For ERCs xx00, see page 2-98.

Instruction

This routine checks for correct instruction decoding, and for correct action on the CZ
latches.

ERC

Function RAC: 805

0001
0002
0003

0004
0005
0006
0007
0008
0009
00CA
000B
000C
000D

00CE
000F

1- Set R3 = X'FF0000" (BCT count), R7 = X'FFFFFF’ (expected result),
CZ = 01, and execute BCT instruction ...Reg: R3,R7 R3(1)
2- Above BCT did not branch i
3- Compare R1 with R7 and test Z latch (BCT did not decrement) ....Reg: R1,R7
4- If above BCT branch test CZ latches

5- Same as 3
6- Set R7 = X'’FFFEFF’, CZ=10, execute BCT instruction
7- Same as 2
8- Same as 3
g- Same as 4

10- Same as 3 ....Reg: R1,R5

11- Set R1 = X’FF0001" (BCT count), R5 = X'FF0000" (expected
result), CZ = 10, execute BCT instruction

12- Test CZ latches ....Reg: R1(1)

13- Compare R5 with R1 and test Z latch (BCT did not decrement R5)

14- Above BCT did not branch ....Reg: R3,R1

15- Set R3 = X’FFO1FF’ (BCT count), R1 = X'FFOOFF’ (expected result), CZ = 10
16- Test CZ latches

17- Compare R3 with R1 and test Z latch ....Reg: R3,R1

18- BCT branched when byte 0 of R3 EQ 0

19- Compare R3 with R1 and test Z latch

Note: For ERCs xx00, see page 2-98.
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HASA, HA5B (or HB5A/B, HC5A/B, HD5A/B, HESA/B)

HASA (or HB5A, HC5A, HD5A, HES5A) - Register Decode, Current Interrupt
Level Reg Group - Part 1

This routine checks for correct register decoding, and for correct action on the other
registers.

ERC | Function RAC: 805

1- Clear R1 through R7, set R1 = X'000001°, load R1 into R1 ....Reg: R1
0001 | 2- Check (OR instruction) all others registers and test 2 latch
0002 | 3- Load R1 into R1, compare, (pattern = X'01°), and test Z latch ....Reg: R1(1)
4- Set R1 = X'FFFEFE’, set low byte of R1 = X'01", and use high
and low byte register decode ....Reg: R1
0003 | 5- Same as 2
0004 | 6- Compare (pattern = X'01°) and test Z latch ....Reg: R1(1)

0005 | 7- Same as 6 ....Reg: R1(0)

8- Clear R1, set R2 = X'000002', load R2 into R2 ....Reg: R1,R2

0006 | 9- Same as 2

0007 | 10- Move R2 into R1, compare (pattern = X'02°), and test Z latch

11- Clear R1 and R2, set R3 = X'000003’, load R3 into R3....Reg: R1,R2

0008 | 12- Same as 2

0009 | 13- Same as 6, with pattern = X'03" ....Reg: R3(1)

14- Set R3 = X'FFFCFC’, set low byte of R3 = X'03’, and load low R3
byte into high byte of R3

000A | 15- Same as 2

000B | 16- Same as 6, with pattern = X'03" ....Reg: R3(1)

000C | 17- Same as 16 ....Reg: R3(0)

18- Clear R3, set R4 = X'000004" (via LA instruction), load R4 into R4 ....Reg: R3,R4
000D | 19- Same as 2

O0QE | 20- Move R4 into R1, compare (pattern = X'04°), and test Z latch ....Reg: R1({1)

Note: For ERCs xx00, see page 2-98.

HAS5B (or HB5B, HC5B, HD5B, HES5B) - Register Decode, Current Interrupt
Level Reg Group - Part 2

This routine checks for correct register decoding, and for correct action on the other
registers. .

ERC | Function RAC: 805

1- Clear R1 through R7, set RS = X'000005’, load RS into RS ....Reg: RS
0001 | 2- Check (via OR Instruction) all others registers and test Z latch
0002 | 3- Compare (pattern = X'05’) and test Z latch ....Reg: R5(1)
4- Set R5 = X'AAFAFA’, set low byte of R5 = X'05’, use high and
low byte register decode ....Reg: R5(1), R5(0)
0003 | 5- Same as 2

0004 | 6- Same as 3

0005 | 7- Same as 3

8- Clear RS, set R6 = X’000006°, load R6 Iinto R6 ....Reg: R5,R6

0006 { 9- Same as 2

0007 | 10- Move R6 into R1, compare (pattern = X'06°), and test Z latch ....Reg: R1(1)
11- Clear R1 and R6, set R7 = X'000007’, load R7 into R7....Reg: R1,R6

0008 | 12- Same as 2 ....Reg: R7

0009 | 13- Same as 3, with pattern = X'07"

14- Set R7 = X'58F8F8’, set low byte of R7 = X'07’, use high and
low byte register decode ....Reg: R7(1) R7(0)

O00A | 15- Same as 2

000B | 16- Same as 3, with pattern = X'07" ....Reg: R7(1)

000C | 17- Same as 3, with pattern = X'07" ....Reg: R7(0)

Note: For ERCs xx00, see page 2-98.
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HAS5C (or HB5C, HCS5C, HD5C, HE5SC)

HAS5C (or HB5C, HC5C, HD5C, HE5C) - Add and Subtract Pattern Sensitivity

This routine loops using the BCT instruction. It increments one register and decrements
another, and then compares them with the value in the BCT instruction.

ERC | Function RAC: 805

0001 | 1- Clear R1 and R3, set R7 = X'FFFFFE’, R5 = X'FFFFFF’, add one to

R7(1), CZ = 00, branch and count with R3(1), and test CZ latches ...Reg: R1,R3 R7
0002 | 2- if effective branch test CZ latches
0003 | 3- Execute XHR instruction R3 with R5, compare R1 with R3, and

test Z latch ....Reg: R3,R1 R5

0004 | 4- XOR R7 with R5 and R7 with R1, and test Z latch
"1 5- Restore (in complement form) SRI count and BCT count, update AR} count
0005 | 6- Test CZ latches
0006 | 7- Set CZ=10, decrement SRI count, and test C latch ....Reg: R7(1)
0007 | 8- OR R7 with R7 and test Z latch (Z latch set with non-zero SRi) R7
9- End of loop

0008 | 10- Increment R1 by one and test Z latch (test of overflow) ....Reg: R1(1)

0009 | 11- Test C iatch (test of overflow)

000A | 12- XOR halfword R3 with R1 (verify that counts match)

000B | 13- Decrement R7 by one and test CZ latches

000C | 14- Complement R7 with R5, XOR R7 with R1 (add and subtract match) and test Z tatch

Note: For ERCs xx00, see page 2-98.
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HASF, HA60, HA61, HA62, HA63

HASF - Input and Output Instruction Decode

This routine tests the Out X'79” and In X'79” instructions, with the test running in levels
1,2, 3, and 4.

ERC | Function RAC: 805

1- Load R1 = X’000300°, R7 = X'FF0300°, R3 with background data,
CZ = 01 (expected level 5 CZ = 11) ....Reg: R1,R3 R5,R7

0001 | 2- Load R7 with Output X'79" and test CZ latches ....Reg: R7

0002 | 3- Load R3 with Input X'79" and test CZ latches ....Reg: R3

0003 | 4- Verify R3 (compare with R1) and test Z latch ....Reg: R3,R1

5- Same as 1, with CZ = 10, R1 = R7 = X'000000° (expected level 5 CZ = X'00")
0004 | 6- Same as 2

0005 | 7- Same as 3

0006 | 8- Same as 4

Note: For ERCs xx00, see page 2-98.

HAG60 - Input for CCU Lag Address Register

This routine checks for the correct loading of the LAR without a program check. Other
conditions are tested in the level change routine (level 2 to 1, level 5§ to 1).

ERC | Function RAC: 805

1- Load expected address In R3 ....Reg: R3

2- Input (X'74°) LAR In R1 and compare input address with
expected address Iin R3 ....Reg: R1,R3

0001 | 3- Test Z latch

Note: For ERCs xx00, see page 2-98.

HA61 - General Purpose Register Interaction (Level 1 Only)

The general purpose registers for levels 2, 3, 4, and 5 that were initialized by routine
xx01 are tested to check that their contents were not altered by the HAxx routines
running at Level 1.

Note: This routine cannot be specifically selected.

ERC | Function RAC: 805

1- Go to subroutine “SGRI’. Parameters: starting - Output = X'00’,
ending - Input = X'1F’, expected data table.
0001 | 2- Check for interaction between Level 1 and other general purpose registers.

Note: For ERCs xx00, see page 2-98.

HA62 - 1/0 Register Decode (Level 1 Only)

This routine uses subroutine "SIOD’ to test |/O register decoding, using the general
purpose (GP) registers (each general purpose register, from Level 1, register 6 through
Level 5, register 7, is tested).

ERC | Function RAC: 805
1- Go to subroutine ‘SIOD’. Parameters: starting - Output = X'26°, ending - input = X"1F".
0001 Either an Output or an input register decode faillure occurred.

Note: For ERCs xx00, see page 2-98.

HAG63 - General Purpose Register Data Sensitivity (Level 1 Only)

This routine uses subroutine "SLST’. Each of the general purpose registers tested in
routine HAB2 is tested again, using 44 different patterns.

ERC | Function RAC: 805

1- Go to subroutine ‘'SLST’. Parameters: starting - Output = X'26°,
ending - Input = X'1F’, table address, table length = X'2E’.
0001 | 2- Local store register failed.

Note: For ERCs xx00, see page 2-98.
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HAB80

HAS80 - Level 1 to 2, to 5, to 1

This routine checks the interrupt level change mechanism. At each change of level, this
routine uses the subroutine ‘'SETUP’ to initialize the level exit test and to reset the
interrupt mask.

Set a PCI for the new level.

Verify the levels pending.

Exit from the current level.

Set the new program level entry address.
Test the CCU lagging address register.

ERC

Function RAC: 805

0001
0002

0003

0004
0005
0006
0007

0008

0009
000A
0008
000C

000D
000E
000F
0010

1- Level 1: inihalize program interrupt address (subroutine SETUP)
2- Set PCI L2 (Output X'78B’)
3- Verify If other levels are pending
- In Input X'7E" (if level 1 requests not reset)
- In Input X'7F° (level 2, 3 and 4 request, not equal, PCl L2,
and interval timer L3)

4- Imitialize program interrupt address (subroutine SETUP)
- Exit level 1 to 2

- Exit instruction failed to exit level 1

- The level 1 exit did not exit to level 2 but returned to

- Level 1 exits to level 3 Instead of |evel 2

- Level 1 exits to level 4 instead of level 2

- Level 1 exits to level 5 instead of level 2

5- Level 2: initialize program interrupt address (subroutine SETUP)
6- Reset PCI L2

- Verify if other levels are pending

7- Imitialize program interrupt address (subroutine SETUP)

- Exitlevel 2to 5

- Exit instruction failed to exit level 2

- The level 2 exit did not exit to level 5 but returned to

- Level 2 exits to level 3 instead of level 5

- Level 2 exits to level 4 instead of level 5

8- Level 5: inithialize program interrupt addresses (subroutine
SETUP)

9- Exit Level 5to 1

- Output instruction did not force level 1

- Level 5 exited to level 2 instead of level 1

- Level § exited to level 3 instead of level 1

- Level 5§ exited to level 4 instead of level 1

Note: For ERCs xx00, see page 2-98.

Chapter 2. CCU Diagnostics. 2-123




HA81

HA81 - Level 1 to 3, to 5, to 1

This routine checks the interrupt level change mechanism. At each change of level, this
routine uses the subroutine 'SETUP’ to initialize the level exit test and to reset the
interrupt mask.

» Set a PCI for the new level.
* Verify the levels pending.

» Exit from the current level.

* Set the new program level entry address.

ERC | Function RAC: 805

1- Level 1: Iinitialize program interrupt address (subroutine SETUP)
2- Set PCI L3 (Output X7C’)
3- Verify If other levels are pending

0001 - in Input X’7E” (1f level 1 request not reset)
0002 | - In Input X'7F" PCI L3 failed
0003 Test for incorrectly set bits

4- Initialize program interrupt address (subroutine SETUP)
- Exit level 1to 3

0004 - Exit instruction failed to exit level 1

0005 - Level 1 exit did not exit to level 3 but returned to level 1
0006 - Level 1 exits to level 2 instead of tevel 3

0007 - Level 1 exits to level 4 instead of level 3

0008 - Level 1 exits to level 5 instead of level 3

5- Level 3: imtiahize program interrupt address (subroutine SETUP)
6- Reset PC! L3

0009 - Verify if other levels are pending

7- intialize program interrupt address (subroutine SETUP)

- Exit level 3to 5

000A | - Exitinstruction failed to exit level 5

000B | - Level 3 exits to level 1 instead of level 5
000C | - Level 3 exits to level 2 instead of level 5
000D | - The level 3 exit did not exit to level 5 but returned to
000E - Level 3 exits to level 4 instead of level 5

8- Level 5: initialize program interrupt addresses {subroutine SETUP)
9- Exit Level 5to 1

000F - Output instruction did not force level 1

0010 - Level 5 exited to level 2 instead of level 1

0011 - Level 5 exited to level 3 instead of level 1

0012 - Level 5 exited to level 4 instead of level 1
10- Reset Level 1 1/0 check

0013 - 11O check reset faited

Note: For ERCs xx00, see page 2-98.
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HA83

HA83 - Level 1 to 4, to 5, to 1

This routine checks the interrupt level change mechanism. At each change of level, this
routine uses the subroutine ‘SETUP’ to initialize the level exit test and to reset the
interrupt mask.

Set a PCI for the new level.

Verify the levels pending.

Exit from the current level.

Set the new program level entry address.

ERC

Function RAC: 805

0001
0002

0003
0004
0005
0006
0007

0008

0009
000A
000B
000C
000D

000E
O00F
0010
0011

0012

1- Level 1:1nitialize program interrupt address (subroutine SETUP)
2- Set PCI L4 (Output X7D")

3- Verify if other levels are pending

- In Input X'7E" (if level 1 requests not reset)

- In Input X'7F°

4- Inttialize program interrupt address (subroutine SETUP)
- Exit level 1to 4

- Exit tnstruction failed to exit level 1

- Level 1 exit did not exit to level 4 but returned to level 1
- Level 1 exits to level 2 instead of level 4

- Level 1 exits to tevel 3 instead of level 4

- Level 1 exits to level 5 instead of level 4

5- Level 4: initialize program interrupt address (subroutine SETUP)
6- Reset PCI L4

- Verify If other levels are pending

7- Iniilahze program interrupt address (subroutine SETUP)

- Exit level 4 to 5

- Exit instruction failed to exit level 4

- Level 4 exits to level 1 instead of levet 5

- Level 4 exits to level 2 instead of level 5

- Level 4 exits to level 3 instead of level 5

- Level 4 exit did not exit to level 5 but returned to ievel 4

8- Level 5: initialize program interrupt addresses (subroutine SETUP)
9- Exit Level 5to 1

- Qutput instruction did not force level 1

- Level 5 exited to level 2 instead of level 1

- Level 5 exited to level 3 instead of level 1

- Level 5 exited to level 4 instead of level 1
10- Reset Level 1 1/0 check

- 1/0 check reset failed

Note: For ERCs xx00, see page 2-98.
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HA84

HAS84 - Level 1 to 5, to 4, to 3, to 2, to 1

This routine checks the interrupt level change mechanism. At each change of level, this
routine uses the subroutine "SETUP’ to initialize the level exit test and to reset the
interrupt mask.

¢ Set a PCI for the new level.

* Verify the levels pending.

* Exit from the current level.

* Set the new program level entry address.

» Test the CCU lagging address register.

» Test for an invalid operation code using the STCT instruction.

ERC | Function RAC: 805

1- Level 1: inihiahize program interrupt address (subroutine SETUP)
2- Verify If other levels are pending

0001 - In Input X'7E” and X'7F’

3- Iniialize program interrupt address (subroutine SETUP)

- Exittevel 1to 5

0002 - Exit instruction failed to exit level 1

0003 - Level 1 exit did not exit to level 1 but returned to level 1
0004 - Level 1 exits to level 2 instead of level 5

0005 - Level 1 exits to level 3 instead of level 5

0006 - Level 1 exits to level 4 instead of level 5

4- Level 5: Initialize program interrupt addresses (subroutine SETUP)
5- Exit level 5 to 4 (SVC L4)

0007 - Exit instruction failed to exit level 5

0008 - Level 5 exit did not exit to level 4 but returned to level 5
0009 - Level 5 exits to level 1 instead of level 4

O00A | - Level 5 exits to level 2 instead of level 4

000B | - Level 5 exits to level 3 instead of level 4

6- Level 4: Inilahize program interrupt address (subroutine SETUP)
7- Reset SVC LVL4, then verify if other levels are pending

000C - In Input X'7E’

0030 | - Waiting for a 100-ms timer level 3 interruption

0011 - SVC LVL4 not reset

8- Initialize program Interrupt address (subroutine SETUP)

- Set PC! L3, then exit level 4 to 3

000D | - PCl L3 falled

OO0QE - Level 4 exits to level 2 instead of level 3
000F - Level 4 exits to level 4 instead of levei 3
0010 - Level 4 exits to level 5 instead of level 3

9- Level 3: initialize program interrupt address (subroutine SETUP)
0012 | 10- PCi L3 not set
11- Verify If other levels are pending
0013 | - Test for incorrectly set bits in Input X'7F”
- Reset PCI L3
0014 | - Reset PCI L3 failed
0015 | - Test for incorrectly set bits in Input X'7F”
12- Initialize program interrupt address (subroutine SETUP)
- Set PCI L2, then exit level 3 to 2
0016 | - PCI L2 failed

0017 - Level 3 exits to level 1 instead of level 2
0018 - Level 3 exits to level 3 instead of level 2
0019 - Level 3 exits to level 4 instead of level 2

001A | - Level 3 exits to level 5 instead of level 2

13- Level 2: initialize program interrupt address (subroutine SETUP)
001B | 14- Reset PCI L2 falled
001C | - Verify If other leveis are pending
15- Initialize program interrupt address (subroutine SETUP)
- Exit level 2 to 1 by invalid Op code (STCT instruction 8

field = RO)

001D | - Exit failed

001E - The level 2 exit did not exit to tevel 1 but returned to
level 2

001F | - Level 2 exits to level 3 instead of level 1

0020 - Level 2 exits to level 4 instead of level 1

0021 - Level 2 exits to level 5 instead of level 1

16- Interrupt handler level 1

0022 - Verify If invalid operation code on Input X'7E" (bit O, 4)
- Reset invalid operation code

0023 | - Test for incorrectly set bits in input X'7E’

17- Reset L1 operation code check Output X'77° (bit 1, 5)
18- Reset all program entered latches and 1/O check
0024 | 19- I/O check reset falled

Note: For ERCs xx00, see page 2-98.
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HAS8S5 - Level 1 to 2, to 3, to 4, to 5, to 1

This routine checks the interrupt level change mechanism. At each change of level, this
routine uses the subroutine ‘SETUP’ to initialize the level exit test and to reset the
interrupt mask.

* Set a PCI for the new level.
* Verify the levels pending.

* Exit from the current level.

* Set the new program level entry address.

HA85

ERC

Function RAC: 805

0001
0002

0003
0004
0005
0006
0007

0008
0009
000A

0008
000D
000E
000F

0010
0011
0012

0013
0014
0015
0016
0017

0018

0019
001A
0018
001C
001D

001E
001F
0020
0021

0022

1- Level 1: inthalize program interrupt address (subroutine SETUP)
2- Set PCI L2 Output X'7B"

3- Verify if other levels are pending

- In Input X'7E" (if level 1 requests not reset)

- Test for incorrectly set bits in Input X'7F’

4- Initialize program interrupt address (subroutine SETUP)
- Exit level 1to 2

- Exit instruction failed to exit level 1

- Level 1 exit did not exit to level 2 but returned to level 1
- Level 1 exits to level 3 instead of level 2

- Level 1 exits to level 4 instead of level 2

- Level 1 exits to level 5 instead of level 2

5- Level 2: Initialize program interrupt address (subroutine SETUP)
6- Reset PCI L2, Set PCI L3

7- Venfy if other levels are pending

- Reset PCI L2 falled

- Set PCI L3 failed

- Test for incorrectly set bits in Input X'7F’

8- Initialize program interrupt address (subroutine SETUP)
- Exitlevel 2t0 3

- Exit instruction failed

- Level 2 exit did not exit to level 3 but returned to level 2
- Level 2 exits to level 4 instead of level 3

- Level 2 exits to level 5 instead of level 3

8- Level 3: initialize program interrupt address (subroutine SETUP)
10- Reset PCI L3, Set PCI L4
11- Venify if other levels are pending
- Reset PCI L3 failed
- Set PCI L4 failed
- Test for incorrectly set bits in Input X'7F"
12- Initiahze program interrupt address (subroutine SETUP)
- Exit level 3to 4
- Exit instruction failed
- Level 3 exits to level 1 instead of level 4
- Level 3 exits to level 2 instead of level 4
- Level 3 exit did not exit to level 3 but returned to level 3
- Level 3 exits to level 5 instead of level 4

13- Level 4: Initialize program interrupt address {(subroutine SETUP)
14- Reset PCl L4
15- Venify if other levels are pending
- Test for incorrectly set bits
16- tmitialize program interrupt address (subroutine SETUP)
- Exit level 4 to 5
- Exit instruction falled
- Level 4 exits to level 1 Instead of level 5
- Level 4 exits to level 2 instead of level 5
- Level 4 exits to level 3 instead of level 5
- Level 4 exit did not exit to level 5 but returned to leve! 4

17- Level 5: Initialize program interrupt address (subroutine SETUP)
- Exit level 5to 1
- Output instruction did not force level 1
- Level 5 exits to level 2 instead of level 1
- Level 5 exits to level 3 instead of level 1
- Level 5 exits to level 4 instead of level 1
18- Interrupt handler Level 1
- Reset 1/0 check
- Verify If level 1 pending

Note: For ERCs xx00, see page 2-98.
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HBO01, HB5A/B, HB5C, HB67, HB69, HB6A

HBO01 - Full Instruction Set (Level 2 Only)

This routine exercises the full instruction set for level 2 by writing to the CCU general
purpose registers. No ERCs are given in this routine.

HB5A/5B (see HA5A/5B) - Reg Decode, Current Interrupt Level Reg Group
(Level 2 Only)

HB5C (see HA5C) - Add and Subtract Pattern Sensitivity (Level 2 Only)

HB67 - General Purpose Register Interaction (Level 2 Only)

The general purpose registers for levels 1, 3, 4, and 5 that were initialized by routine
xx01 are tested to check that their contents were not altered by the HAxx routines
running at level 2.

Note: This routine cannot be specifically selected.

ERC | Function RAC: 805

Go to subroutine ‘SGRI’. Parameters: starting - Output = X'08’,
ending - Input = X'27’, expected data table.
0001 | Check for interaction between level 2 and other general purpose registers.

Note: For ERCs xx00, see page 2-98.

HB69 - I/0 Register Decode (Level 2 Only)

This routine uses subroutine “SIOD’ to test 1/0 register decoding, using the general
purpose registers (each general purpose register, from level 2, register 6 through level
1, register 7, is tested).

ERC | Function | RAC: 805

Go to subroutine "SIOD’. Parameters: starting - Output = X'08’, ending - Input = X277,
0001 | Either an Output or an Input register decode fatlure occurred.

Note: For ERCs xx00, see page 2-98.

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

This routine uses subroutine ‘SLST’. Each of the general purpose registers tested in
routine HB69 is tested again, using 44 different patterns.

ERC | Function RAC: 805

Go to subroutine ‘SLST’. Parameters: starting - Output = X'06’,
ending - Input = X'27’, table address, table length = X’28".
0001 | Local store register failed.

Note: For ERCs xx00, see page 2-98.
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HCO01, HC5A, HC5B, HCS5C, HC6F, HC70, HC71

HCO01 - Full Instruction Set (Level 3 Only)

This routine exercises the full instruction set for level 3 by writing to the CCU general
purpose registers. No ERCs are given in this routine.

HC5A (see HA5A) - Reg Decode, Current Interrupt Level Reg Group (Level 3

Only)

HC5B (see HA5B) - Reg Decode, Current Interrupt Level Reg Group (Level 3

Only)

HCS5C (see HA5C) - Add and Subtract Pattern Sensitivity (Level 3 Only)

HC6F - General Purpose Register Interaction (Level 3 Only)

The general purpose registers for levels 1, 2, 4, and 5 that were initialized by routine
xx01 are tested to check that their contents were not altered by the HCxx routines
running at level 3.

Note: This routine cannot be specifically selected.

ERC

Function RAC: 805

0001

Go to subroutine 'SGRI’. Parameters: starting - Output = X'10’,
ending - Input = X'07’, expected data table.
Check for interaction between level 3 and other general purpose registers.

Note: For ERCs xx00, see page 2-98.

HC70 - 1/0 Register Decode (Level 3 Only)

This routine uses subroutine ‘SIOD’ to test /O register decoding, using the general
purpose registers (each general purpose register, from level 3, register 6 through level
1, register 7, and level 2, register 0 through level 2, register 7 is tested).

ERC

Function RAC: 805

0001

Go to subroutine ‘'SIOD’. Parameters: starting - Output = X'0E’,
ending - Input = X'07".
Either an Output or an Input register decode fallure occurred.

Note: For ERCs xx00, see page 2-98.

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

This routine uses subroutine ‘SLST’. Each of the general purpose registers tested in
routine HC70 is tested again, using 44 different patterns.

ERC

Function RAC: 805

0001

Go to subroutine ‘SLST’. Parameters: starting - Output = X'OE’",
ending - Input = X'07’, table address, table length = X'2E".
Local store register falled.

Note: For ERCs xx00, see page 2-98.
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HDO1, HD5A, HD5B, HD5C, HD76, HD77, HD78

HDO1 - Full Instruction Set (Level 4 Only)

This routine exercises the full instruction set for level 4 by writing to the CCU general
purpose registers. No ERCs are given in this routine.

HDS5A (see HA5A) - Reg Decode, Current Interrupt Level Reg Group (Level 4
Only)

HDS5B (see HASB) - Reg Decode, Current Interrupt Level Reg Group (Level 4
Only)

HD5C (see HA5C) - Add and Subtract Pattern Sensitivity (Level 4 Only)

HD76 - General Purpose Register Interaction (Level 4 Only)

The general purpose registers for levels 1, 2, 3, and 5 that were initialized by routine
xx01 are tested to check that their contents were not altered by the HCxx routines
running at level 4.

Note: This routine cannot be specifically selected.

ERC | Function RAC: 805

Go to subroutine ‘SGRI’. Parameters: starting - Output = X'18’,
ending - Input = X'07’, expected data table.
0001 | Check for Interaction between level 4 and other general purpose registers.

Note: For ERCs xx00, see page 2-98.

HD77 - 1/0 Register Decode (Level 4 Only)

This routine uses subroutine ‘SIOD” to test I/0 register decoding, using the general
purpose registers (each general purpose register, from level 4, register 6 through level
1, register 7, and level 2, register 0 through level 3, register 7 is tested).

ERC | Function RAC: 805

Go to subroutine "SIOD’. Parameters: starting - Output = X'16",
ending - Input = X'0F".
0001 | Either an output or an input register decode failure occurred.

Note: For ERCs xx00, see page 2-98.

HD78 - General Purpose Register Data Sensitivity (Level 4 Only)

This routine uses subroutine "SLST’. Each of the general purpose registers tested in
routine HD77 is tested again, using 44 different patterns.

ERC | Function RAC: 805

Go to subroutine ‘SLST’. Parameters: starting - Output = X'16’,
ending - Output = X'OF’, table address, table length = X'2E".
0001 | Local store register failed.

Note: For ERCs xx00, see page 2-98.
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HE10 through HE22

HE10 (see HA10) - B Instruction (Level 5 Only)

HE11 (see HA11) - LRI, BZL, and BB Instructions (Level 5 Only)
HE12 (see HA12) - XRI Instruction (Level 5 Only)

HE13 (see HA13) - ARI Instruction (Level 5 Only)

HE15 (see HA15) - Data Flow Path Byte 1 (0s Pattern) (Level 5 Only)
HE16 (see HA16) - Data Flow Path Byte 1 (0Os 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 5 Only)

HE1C (see HA1C) - NRI Instruction (Level 5 Only)

HE1D (see HA1D) - TRM Instruction (Level 5 Only)

HE1E (see HA1E) - SRI Instruction (Level 5 Only)

HE1F (see HA1F) - CRI Instruction (Level 5 Only)

HE20 (see HA20) - LCR Instruction (Level 5 Only)

HE22 (see HA22) - B, BCL, BZL, and BB Instructions (Level 5 Only)

Chapter 2. CCU Diagnostics. 2-131



HE23 through HE33

HE23 (see HA23) - ACR Instruction (Level 5 Only)

HE24 (see HA24) - OCR Instruction (Level 5 Only)

HE25 (see HA25) - NCR Instruction (Level 5 Only)

HE26 (see HA26) - XCR Instruction (Level 5 Only)

HE27 (see HA27) - SCR Instruction (Level 5 Only)

HE28 (see HA28) - CCR Instruction (Level 5 Only)

HE29 (see HA29) - LCOR Instruction (Level 5 Only)

HE2A (see HA2A) - LHR Instruction (Level 5 Only)

HE2B (see HA2B) - SHR Instruction (Level 5 Only)

HE2C (see HA2C) - CHR Instruction (Level 5 Only)

HE2E (see HA2E) - 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 5 Only)

HE32 (see HA32) - OHR Instruction (Level 5 Only)

HE33 (see HA33) - NHR Instruction (Level 5 Only)
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HE34 through HE43

HE34 (see HA34) - XHR Instruction (Level 5 Only)

HE35 (see HA35) - LHOR Instruction (Level 5 Only)

HE36 (see HA36) - LOR Instruction (Level 5 Only)

HE37 (see HA37) - AR Instruction (Level 5 Only)

HE38 (see HA38) - Data Flow Path Byte X (Level 5 Only)

HE3A (see HA3A) - LA Instruction (Level 5 Only)

HE3B (see HA3B) - Data Flow Path Byte X, 0, and 1 (Level 5 Only)
HE3C (see HA3C) - LR Instruction (Level 5 Only)

- HE3D (see HA3D) - Local Store Register 3 and 5 Byte X (Level 5 Only)
HE3E (see HA3E) - OR Instruction (Level 5 Only)

HE3F (see HA3F) - NR Instruction (Level 5 Only)

HEA40 (see HA40) - XR Instruction (Level 5 Only)

HE41 (see HA41) - AR Instruction (overflow) (Level 5 Only)

HE42 (see HA42) - SR Instruction (Level 5 Only)

HE43 (see HA43) - CR Instruction (Level 5 Only)
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HE44 through HES53

HE44 (see HA44) - L Instruction (Level 5 Only)

HE45 (see HA45) - LH Instruction (Level 5 Only)

HE46 (see HA46) - STH Instruction (Level 5 Only)

HE47 (see HA47) - L and LH Using RO As a Sink (Level 5 Only)
HE48 (see HA48) - L (from FW Direct Add. Save Area) (Level 5 Only)
HE49 (see HA49) - LR Using RO As the Sink (Level 5 Only)

HE4A (see HA4A) - IC Instruction (Level 5 Only)

HE4B (see HA4B) - ICT Instruction (Level 5 Only)

HE4C (see HA4C) - ST Instruction (Level 5 Only)

HE4D (see HA4D) - STH (using HW Direct Add. Save Area) {(Leve! 5 Only)
HE4E (see HA4E) - STC Instruction (Level 5 Only)

HE4F (see HA4F) - STCT Instruction (Level 5 Only)

HE50 (see HA50) - Shift Right Fullword - Part 1 (Level 5 Only)

HE51 (see HA51) - Shift Right Fullword - Part 2 (Level 5 Only)

HES53 (see HA53) - 24-Bit ARI (Level 5 Only)
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HES54 through HESC

HES54 (see HA54) - 24-Bit SRI (Level 5 Only)

HES5 (see HAS55) - 24-Bit ACR (Level 5 Only)

HE56 (see HA56) - 24-Bit SCR (Level 5 Only)

HES57 (see HA57) - BAL and BALR Instruction (Level 5 Only)

HE58 (see HA58) - BCT Instruction (Level 5 Only)

HE5A/5B (see HA5A/5B) - Reg Decode, Current Interrupt Level Reg Group
(Level 5 Only)

HESC (see HA5C) - Add and Subtract Pattern Sensitivity (Level 5 Only)
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HGO01, HG02, HHO01, HHO02

HGO01/HGO02 - Storage Test

These routines exercise each storage bit in their on and off states.
FUNCTION:
Write then read each CCU storage fullword from the end of this program (label:

ENDSLAVE) to the last installed word with specific data patterns (X'55’, X’AA’, and
X'317).

ERC | RAC Error Description

1100 | 805 Level 1 interrupted to 1.

2100 | 805 Level 1 interrupted to 2.

3100 | 805 Level 1 interrupted to 3.

4100 | 805 Level 1 interrupted to 4.

8800 | 80F First card error.

8800 {811 Second card error (Modeis 210, 310, 410, and 610 only).
8800 | 819 Double card error (Models 210, 310, 410, and 610).
0BOO | 806 Level 3 error stop.

0701 | 823 Timeout error.

Note: For ERCs xx00, see page 2-98.

HHO1 - CHIO Write Operations
This routine verifies the correct running of the CHIO write operations.
FUNCTION:
Initialize the data buffer and write its contents into CCU storage using CHIO, check that

CHIO end occurs. Read the data buffer from CCU storage using a multi-read RAM.
Compare write and read data for mismatch, report error if a mismatch occurs.

ERC | RAC | Error Description

0700 | 802 CHIO end has not occurred.
0701 | 802 Data value mismatch.

Note: For ERCs xx00, see page 2-98.

HHO2 - CHIO Read Operations
This routine verifies the correct running of the CHIO read operations.
FUNCTION:
Initialize the data buffer and write its contents into CCU storage using a multi-write

RAM. Read the data buffer from CCU storage using CHIO, verify that CHIO end occurs.
Compare write and read data for mismatch, report error if a mismatch occurs.

ERC | RAC Error Description

0700 | 802 CHIO end has not occurred.
0701 | 802 Data value mismatch.

Note: For ERCs xx00, see page 2-98.
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HI01, HI02, HIO3

HI01 - Branch Trace (Level 1)
FUNCTION:

Initialize the branch trace mechanism and the branch trace buffer. Load the CCU
exerciser code into storage. Start the CCU. When the branch trace buffer is full, the
CCU stops with a low level interrupt to the MOSS. Read the branch trace buffer and
compare the records in the branch trace buffer.

Note: The exerciser code runs at level 1.

ERC | RAC Error Description

0700 | 805 o low or high level interrupt occurred.
0701 [ 805 n error occurred In branch trace buffer.

Note: For ERCs xx00, see page 2-98.

HI02 - Branch Trace (Levels 1, 2, 4, and 5)
STEP:

1.

EFNRIN

o

Initialize the branch trace mechanism (to trace 1, 2, 4 and 5 levels) and the branch
trace buffer.

. Load the CCU exerciser code for 4 levels into the CCU.
. Start the CCU at level 1.

Exit to level 2, 4, or 5.

When the branch trace buffer is full, the CCU stops with a low level interrupt to the
MOSS. Read the CMSC register. Check for value X’A2’ (branch trace interrupt,
CCU stop due to BT full, program stop).

Read the branch trace buffer and compare records in the branch trace buffer.

ERC | RAC |Step Error Description

Q0700 | 805 5 CCU-to-MOSS status C register does not contain X’A2’, or a high

0701 | 805 |6 An error occurred in the branch trace buffer,

level interrupt occurred.

Notes:

1. For ERCs xx00, see page 2-98.
2. Do not run the routine when in repeat mode.

HIO3 - Single Address Compare on Load Instruction
STEP:

1.

2.

Initialize the address compare mechanism in order to stop on a LOAD instruction.
Load the CCU exerciser code into the CCU.

3. Start the CCU.
4. Test for a low level interrupt due to a successful address compare.
5. Verify the contents of the SAR and IAR for a correct load address.

ERC | RAC | Step Error Description

0700 | 805 |4 Either high-level interrupt occurred or the low level interrupt did
not occur.

0701 | 805 |5 SAR contains incorrect address value.

0702 | 805 |5 IAR contains incorrect address value.

Note: For ERCs xx00, see page 2-98.
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H104, HI0S, HI06, HI07

HI04 - Single Address Compare on Store Instruction

STEP:
1. Initialize the address compare mechanism in order to stop on a STORE instruction.
2. Load the CCU exerciser code into the CCU.
3. Start the CCU.
4. Test for a low level interrupt due to a successful address compare.
5. Verify the contents of the SAR for a correct load address.
ERC |RAC |Step | Error Description
0700 | 805 |4 Either high-level interrupt occurred or the low level interrupt did
not occur.
0701 | 805 |5 SAR contains incorrect address value.

Note: For ERCs xx00, see page 2-98.

HIO5 - Double Address Compare on Load Instruction

STEP:
1. Initialize the double address compare mechanism on a LOAD and on a FETCH
instruction.
2. Load the CCU exerciser code into the CCU.
3. Start the CCU.
4. Test for a low level interrupt due to a successful address compare.
5. Verify the contents of the SAR and IAR for a correct load address.
ERC | RAC |Step Error Description
0700 | 805 |4 Either high-level interrupt occurred or the low level interrupt did
not occur.
0701 | 805 |5 SAR does not contain the address of the operand.
0702 | 805 |S IAR does not contain the instruction address.

Note: For ERCs xx00, see page 2-98.

H106 - Double Address Compare on Store Instruction
STEP:

1.

Initialize the double address compare mechanism on a STORE and on a FETCH
instruction.

2. Load the CCU exerciser code into the CCU.

3. Start the CCU.

4. Test for a low level interrupt due to a successful address compare.

5. Verify the contents of the SAR and IAR for a correct load address.

ERC | RAC |Step | Error Description

0700 | 805 |4 Either high-level interrupt occurred or the low level interrupt did
not occur.

0701 | 805 {5 SAR does not contain the address of the operand.

0702 | 805 |5 IAR does not contain the instruction address.

Note: For ERCs xx00, see page 2-98.

HI07 - Two Single Address Compare on Instruction Fetch
STEP:

2-138

1.

® hoN

Initialize the two single-address compare mechanism on the instruction FETCH
without CCU Stop.

Load the CCU exerciser code into the CCU.

Start the CCU.

Test for a high level interrupt due to an output X’70" at the end of the exerciser.
Verify in the CCU-to-MOSS status C register that an address compare interrupt and
two single-address compare on address 2 bits are set.

Verify that the IAR contains the address of the second address compare.

ERC | RAC |Step Error Description

0700 | 805 |4 No high-level interrupt occurred.
0701 | 805 |5,6 The CMSC regqister is not set correctly or |IAR does not contain the

correct address.

Note: For ERCs xx00, see page 2-98.
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Hl08

HI08 - Branch Trace (Level 1 with Output X'76’)

This routine applies only to 3745 Models 130, 150, and 170.
STEP:

1. Initialize the branch trace mechanism (to trace level 1) and the branch trace buffer.
2. Load the CCU exerciser code into the CCU for level 1.
3. Start the CCU.

4. When the CCU stops, compare the branch trace buffer with the expected data.

ERC | RAC |Step Error Description

0700 | 805 4 Neither LLIR nor HLIR occurred
0701 | 805 4 An error occurred In the branch trace buffer.

Note: For ERCs xx00, see page 2-98.
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SBXT, SETUP, SIOD

Subroutine SBXT: Byte X Test

This routine shifts byte X into byte 0 to test it.

Shift byte X into byte 0 using eight LOR instructions and clear register. Load expected
data and compare.

Subroutine SETUP: Initialize Level Exit, Reset Interrupt Mask

Depending on table entries, this subroutine loads a link address to the level interrupt
handler, sets the mask or unmask fields, and resets the interrupt level mask.

Parameters: Flags, as follows:

Link address to level 1

Link address to level 2

Link address to level 3

Link address to level 4

Link address to level 5

Mask field

Unmask field

Interrupt reset mask

Load flag field and complement it, clear register
Update pointer to next halfword parameter
Update pointer to next flag field

Link to next flag field

Modify level 1 address

Modify level 2 address

Modify level 3 address

Modify level 4 address

Set new mask (Out X'7E’)

Set new unmask (Out X'7F’)

Reset interrupt level.

Subroutine SIOD: In/Out Register Decode

Load the output instruction into each general purpose register not used by the current
level. Read each general purpose register and compare it with the expected result
{calculated in this second phase).

Parameters: Output to start (local store address), output to end (local store address),
stop if error.

Load and store the output instruction and modify it. Execute the output instruction,
update the output instruction external register value, loop to load each general purpose
register not used by the current level.

Load the first output instruction and modify it to an input instruction. Execute the input
instruction and compare with expected result (calculated in this second phase).

If the compare is not correct, verify valid level 3 IAR (timer), if possible. Stop the loop
when the last output is reached.
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Subroutine SLST:

Subroutine SRGI:

Subroutine SLST and SRGI

General Purpose Registers Test

This routine loads a 22-bit pattern (using a pattern table) successively into each general
purpose register not used by the current level (using an ‘out’ instruction).

It then reads it back (using an ’in” instruction) and compares the written and read
patterns.

Parameters: output to start (local store address), output to end (local store address),
address of pattern table, table length, stop if error.

Load data table address and save it.

Load the first data pattern and load iteration count, then save it. Load the first output
instruction and change it into an input instruction.

Loop while swapping output and input instructions to successively load each data
pattern into each general purpose register not used by the current level and compare
the write pattern with the read pattern.

If the compare is not correct, verify valid level 3 IAR (timer), if possible. Stop the loop

when the expected last output is reached, load the current data pointer, load the next
data branch and count (current data pointer}) to 1.

Register Interaction Test

This routine compares the contents of the general purpose registers, initialized before
running the routines for each level, with an expected data table.

Parameters: output to start (local store address), input to end (local store address),
table of expected data, stop if error.

Clear registers 1 through 3, load compare table address, and load first input instruction.

Modify LS address in input instruction, load next instruction, load next compare data,
and update table address.

Execute modified input, compare (did previous tests modify registers), return to error,
stop if error after verifying possible level 3 IAR (timer).

Stop the loop when the last input is reached.
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Subroutine SLST and SRGI
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Introduction

Requirements

Selection

The I0CB diagnostic group is divided into IFTs that test the following:

* Primary bus and attachments (IFT |)
* Secondary bus and attachments (IFT J) (for Models 210, 310, 410, and 610 only)
* LSS and HSS attachments (IFT K).

All IOCB IFTs run under the control of the diagnostic control monitor (DCM) in MOSS.
You must ensure that the CCU IFTs work properly before running the IOCB IFTs. If not,
the results given by the IOCB IFTs may be of no value, or misleading.

For selecting and running the diagnostics, see the chapter Diagnostics of the 3745
Service Functions manual.

DIAG==>_:
3 IOCB group selected
X Specific IFT X in this group (I, J, or K)
XY Specific section XY in IFT X (lA through KA)

Xyzz Specific routine ZZ in section XY (IA01 through KA12)

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
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:

[ - IFT Number

I|A|1]0

L] Lﬂ
Routine Number

» Section Number

ADP#==>_ Enter the IOCB bus number: 1 to 4.

LINE==> Do not enter a line number, but leave empty. IOCB diagnostics will run on
at least one 10C bus.

OPT==> N For option display and description, see the chapter Diagnostics of the 3745
Service Functions manual.
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Diagnostic Request Panel Example

FUNCTION ON SCREEN: OFFLINE DIAGS
GROUP |ADP# |LINE
1 ALL
2 CCU |A- B
3 IocBj1- 4
4CA |[1-16
5 7SS |1- 32(0- 31
6 TRSS|1- 6[1- 2

7 HTSS|1- 8
8 OLT |1- 16
9 ESS |1- 8 DIAGNOSTICS INITIALIZATION

OPT = Y IF WMODIFY
OPTION REQUIRED

ENTER REQUEST ACCORDING TO THE DIAG.MENU
DIAG==> 3 ADP#==> LINE==> OPT==> N

==z2>

FI:END F2:MENU2 F3:ALARM
\§ J

Figure 3-1. Diagnostic Request Panel - Example
The IOCB group is selected without option maodification.
Press SEND to execute the request.

Read what the DCM displays in the work area, and proceed with the next action
according to the displayed menu or message.

Restriction: For offline diagnostics the results from running a selected section or
routine are valid only if the preceding IFTs, sections, and routines of the diagnostic have
run error-free.

Selection Restrictions
Explicit Selection:

It is possible to select routines 1A01, 1A02, 1B01, ICxx, JAO1, JA02, JBO1, JCxx, or KAO1
to run individually.

Note: Routines of section KA run once per scanner.
Cycle on Request:

Cycle on request is possible with all sections of the group.
Repeat Option:

A repeat request is possible with all sections of the group plus the first routine of each
section,

Manual Intervention Routine
WAO01 is described at the end of this chapter.

The scoping routine WAO1 requires manual selection and entry of parameters on the
screen by the CE.

10CB Diagnostic Group Running Time

When the diagnostic request is set to 3, the total running time is:
(5 xX) + (1 x Y) (minutes)

Where:

- Xis the total number of IOCB buses (1 to 4).

- Y is the total number of TSS/CAL adapters.
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RAC-to-FRU Conversion List for I0OCB

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 Functions manual).

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

the error.
RAC Assonated FRU I.ist RAC Assoc1ated FRU Llst
600 10C bus ABEND 645 CALx, POWERp
(no associated FRU) 23_6, Px, FESLx, P(S)\P!ERp
601-603| CSPx, FESLx/FESHx, CSPy, nﬂ Pwhgy’
FESLy/FESHY Pothg 648 CSPx,” FESLx OWERp
604 CSPx, CSPy, 10SW/I0SW2 649 Iosw/losuz, BTERs, BOARD
605 CSPx, TCM/PUC all_pow
606 CSPx, FESLx FEsH 64A IOSW/IOSHZ, BTERs gbARD
607 C3px; TCiI/PUC all Re
eoﬁ 600 Cng, 1054, 10542 648 CAka Io§w loswz BIERs
60D C3px. FESIx/FESH 64C C3Px FESLx ?osw /105w,
105W/ 10542, NAC/HACZ TERs, BOARD 8
60E csbx, Csby, 10SW/ 10542 64D Iosw/lbswz, BfERs < BOARD
60F CspPx, I0S /Ioswz TCH/PUC 11 cAs, Re
64E xosw/loswz, BTERs 0ARD
610 C3Px, FESLX/FESHX OERp,
611/612| CSPx, CSPy 64F cSpx, L P
613 E3bx! FEb x/FESHx 651/652| CSPx, FESLx/FE
Fﬁbyﬁw mww 653 cwxrmuHmm CSPy,
614/615 FESH FESLy/FESHy Powtkg
616/617| CSPx, CSPy 654 CSPx, CSPy, 10SHW/I105W2
618 Px, CSPy 655 CsPx, TCH/PUC
619 CSPx, csp{, IOSW/lOSWZ 656 C3Px, FES xﬂFESHx
61A CSPx, FESLX/FESHX 657 cspxy T
W/IOSWZ WAC/ HIAC2 658 Cspx, 105 /105W2
618 sPy, 65B/65C| CSPx, csp{
61C St 2, BOARD, all LAs 65D CSPx, FEslx/
61E CALx 10S¥/105W2, HAC/MACZ
61F CALx, TCH/PUC 65E CSPx, CSP%, 1054/ 10542
620/621| CALx B5F ¢sPx, 108 /IOSNZ, TCH/PUC
622/624| CALX, TCH/PUC 660 CSPx, FESLx
625 CALX 661/662 {
626 CALx, 10SW/10542, BTERs, 663 S FES x/FESHx, CSPy,
BOAﬁD, POYERD FESLy/FESHy PowGR
627 CALx 664/665| CSPx, FESLx
628/629| TRlix, BTERs, BOARD 666/667| CSPx, CSPy
62A/628| TRMx 668 CSPx, CSPy
62C TRUX, POWERp 669 c3px, C3py, 10sW/105W2
62D +6A CSPx, FESLx/FESHx
62E TRHx, BTERs, BOARD IOSW/IOSWZ, HAC/fiAC2
62F TRMx, POWERp, BTERs, BOARD 668 CSPy, CSPx
630 CSPx. FESLx/FESHX 66C BTE s, BOARD, all LAs
631 CsPx, FESLx/FESHx, 66E
105w/ 10542, MCCU 66F CALx, TCH/PUC
632 CSPx, FESLx/FESHx 670/671
633/634 C3he FESLX/FE 672/674 CALx, TCH/PUC
10SW/ 10542, ices” 675
635/636| C3Px, FESLX/FESH 676 CALx IOSW(IOSWZ, BTERs,
6377638| C3Px, 103W/10SWz, TCH/PUC BOARD
639-63C| CSPx, FESLx/FESHX 677 CALx
630/63E| CSPx, IOSW/IOSWZ TCM/PUC 878/679| TRNx, BTERs, BOARD
63F CSPx, FESLx/FESHx 67A/678| TRMx
640 CALx, POWERp 67C TRHx, POMERp
641 CSPx, FESLxGFESHx, POWERp 67D TRMx
642 CALx, TCH/PUC 67E TRMx, BTERs, BOARD
643 CALx, POWERp 67F TRMx, POWERp, BTERs, BOARD
644 CALx, CALy, POWERp |

Figure 3-2. RAC-to-FRU Conversion List for IOCB - Models 210, 310, 410, and 610

Notes:

1.

2.

MAC, TCM, and IOSW apply to Models 210 and 410. PUC, MAC2, and IOSW2 apply to Models
310 and 610.

CSPx, TRMx, CALx sequence numbers are given by the low-order byte of the address
generating the RAC.

. CSPy, TRMy, CALy sequence numbers are given by the high-order byte of the address

generating the RAC,

. The terms ‘all LAs’ and ‘all CAs’ mean any hine or channel adapter, respectively, from the bus

under test which cannot be 1solated.

. POWERp is the power supply number associated with adapter x. BTERs are the terminators (of

the BOARD or SWITCH) on the bus under test.

. IOSW/IOS