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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
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Introduction

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

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

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

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

IBM 3745 Diagnostic Descriptions



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
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