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13.

14.

15.

CE SAFETY PRACTICES

All Customer Engineers are expected to take every safety
precaution possible and observe the following safety prac-
tices while maintaining 1BM equipment:

1.

You should not work alone under hazardous conditions
or around equipment with dangerous voltage. Always
advise your manager if you MUST work alone.

. Remove ali power ac and dc, when removing or assem-

bling major components, working in immediate areas of
power supplies, performing mechanical inspection of pow-
er supplies, or installing changes in machine c.rcuitry.

. After turning off wali box power switch, lock it in the

Off position or tag it with a ‘Do Not Operate’ tag, Form
229-1266. Pull power supply cord whenever possible.

. When it is absolutely necessary to work on equipment

having exposed operating rechanical parts or exposed

live electrical circuitry anywhere in the machine, observe

the following precautions:

a. Another person familiar with power off controls must
be in immediate vicinity.

b. Do not wear rings, wrist watches, chains, bracelets, or

metal cuff links.

Use only insulated pliers and screwdrivers.

d. Keep one hand in pocket.

e. When using test instruments, be certain that controls
are set correctiy and that insulated probes of proper
capacity are used,

f. Avoid contacting ground potential (metal floor strips,
machine frames, etc.). Use suitable rubber mats, pur-
chased locatly if necessary.

[

. Wear safety glasses when:

a. Using a hammer to drive pins, riveting, staking, etc.

Power or hand drilling, reaming, grinding, etc.

Using spring hooks, attaching springs.

Soldering, wire cutting, removing steef bands.

Cleaning parts with solvents, sprays, cleaners, chemi-

cals, etc.

f. Performing any other work that may be hazardous to
your eyes. REMEMBER — THEY ARE YOUR EYES.

Follow special safety instructions when performing special-

ized tasks, such as handling cathode ray tubes and extremely

high voltages. These instructions are outlined in CEMs

and the safety portion of the maintenance manuals.

Do not use solvents, chemicals, greases, or oils that have

not been approved by IBM.

Avoid using 100ls or test equipment that have not been ap-

proved by I1BM.

mao o

. Repiace worr or broken tools and test equipment.
. Lift by standing or pushing up with stronger leg muscles —

this takes strain off back muscles. Do not iift any equip-
ment or parts weighing over 60 pounds.

. After maintenance, restore all safety devices, such as guards,

shields, signs, and grounding wires.

. Each Customer Engineer is responsible to be certain that

no action on his part renders products unsafe or exposes
customer personnel to hazards.

Piace removed machine covers in a safe out-of-the-way
place where no one can trip over them.

Ensure that ail machine covers are in place before returning
machine to customer.

Atways place CE tool kit away from wclk areas where no
one can tnp over it; for example, under desk or table.

16.

17.

18.

19.

21,

Avoid touching moving mechanical parts when tubrnicating,
checking for play, etc.

When using stroboscope, do not touch ANYTHING - 1t
may be moving.

Avoid wearing 1oose clothing that may be caught in ma-
chinery. Shirt sleeves must be left buttoned or roiled above
the elbow.

Ties must be tucked in shirt or have a tie clasp {preferably
nonconductive) approximately 3 inches from end. Tie
chains are not recommended.

. Before starting equipinent, make certain fellow CEs and

customer personnel are not in a hazardous position.
Maintain good housekeeping in area of machine while per-
forming and after completing maintenance.

Knowing safety rules is not enough.

An fe act will inevitably lead to an accident.

Uss good judgment - eliminate unsafe acts.

ARTIFICIAL RESPIRATION
General Considerations

. Start immediately — Seconds Count

Do not move victim unless absolutely necessary to remove
from danger. Do not wait or look for heip or stop to
toosen clothing, warm the victim, or apply stirulants,

. Check Mouth for Obstructions

Remove foreign oLjects. Pull tongue forward.

. Loosen Clothing — Keep Victim Warm

Take care of these items after victim is breathing by him-
self or when help is available.

. Remain in Position

After victim revives, be ready to resume respiration if
necessary.

. Calt aDoctor

Have someone summon medical aid.

. Don’t Give Up

Continue without interruption until victim is breathing
without help or is certainly dead.

Rescue Breathing for Adults

O N D WN -

©

. Place victim ©n his back immediately.
. Clear throat of water, food, or foreign inatter.
. Tiit head back to open air passage.

Lift jaw up to keep tongue out Of air passage.

. Pinch nostrils to prevent air leakage when you biow.

Blow until you see chest rise.

. Remove your lips and allow lungs to empty.
. Listen for snoring and gurglings — signs of thri it obstruc-

ton.
Repeat mouth to mouth breathing 10-20 times a minute.
Continue rescue breathing until victim breathes for himsett.

<= =

Thumb and Final mouth-to-
finger positions mouth position
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This manual is EC controlled. When a new EC is installed on a machine, be
sure that any accompanying documentation is inserted 1n the appropriate
section of this manual.

ORGANIZATION
How information is arranged:

DOCUMENTATION PLAN defines major sections of the manual. Where

RETRIEVAL AIDS
How to find information:

DOCUMENTATION PLAN describes the contents of major sections of

Wre  eyemr s practical, documentation is arranged in sections corresponding to the mwmmnm the manual.
wWhee s et e natural breakdown of machine elements. (TAPE UNIT, TAPE CONTROL,
e e R ATTACHMENT, etc.)
W o ET W
- BTE PLAN PLAN 1
PLAN 2
DOCUMENTATION PLAN OF EACH section describes the organization
DOCUMENTATION PLAN OF EACH SECTION describes the contents of of each section.
each section, as well as the location of related information in other sections
of the manual.
MAP PLAN
MAP PLAN
PAGE NUMBERS in “Thumbing” position may be scanned rapidly by
flipping pages.
MAINTENANCE ANALYSIS PROCEDURES (MAP) charts are the basic
approach to trouble shooting procedures for subsystem malfunctions.
References from MAPs give page numbers of repair procedures within the
MAPs and CARRL sections of this manual.
maP® A SUBJECT INDEX references specific subjects.
B — -
B —m
MAINTENANCE PROCEDURES describe Checks, Adjustments, Removals, == INDEX 1

Replacements and Locations (CARRL) for Field Replaceable Units (FRUs).

XAG100 | 1845891 734556 | 734852
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MAINTENANCE LIBRARY DOCUMENTATION PLAN

\_ PLAN j

INTRO..coo

O\ MAP. J

VOLUME 1

PLAN

Defines the contents and organization of the Maintenance Library Manual
?néi its major sections. Explains retrieval aids and how to use the divider
abs.

INTRODUCTION

Explains the 3410/3411 maintenance philosophy, and how the MLM
maintenance manual should be used. The introduction also describes the
3410, 3411 subsystem data flow and subsystem major components.

MAPs

Mamtenance Analysis Procedures are the basic troubleshooting procedures
for fixing subsystern maifunctions. MAPs include FRU replacement
suggestions, some checkout procedures, and references additional
maintenance information when needed.
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MAINTENANCE LIBRARY DOCUMENTATION PLAN PLAN 2

VOLUME 2

DIAGNOSTIC GUIDE

Explains how to run the System/3 diagnostics and how to interpret HALT
Codes. Includes detailed descriptions of each diagnostic section. This guide
is shipped with the diagnostics from Boca Raton, Florida, for domestic use
and from Vimercate, ltaly, for WTC. It should t.e inserted in the DIAG
section of this manual.

Note: The System/360 and System/370 Online Test User's Guide for 3410
and 3411 Subsystems is shipped from PID (Poughkeepsie, N. Y.) for
domestic and from World Trade Program Libraries for WTC. The guide is
not EC controlled.

INSTALLATION

Contains installation instructions for the 3410/3411 Tape Subsystem when
attaching to System/3, System/360 or System/370.

CARRL

Checks, Adjustments, Removals, Replacements, and Locations describes
maintenance functions that can be performed on the 3410/3411 Tape
Subsystem.

REFERENCE

Contains status and sense information. Also contains procedures for
running the System/360 and System/370 EREP programs.

SERVICE TECHNIQUES

Describes the ROS Address Tracer, the CE Diagnostic Probe, the
Microprocessor Tester, and the ROS Patch Card. It also explains tape
developing procedures and master skew tape handling and use.
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introduction

2iaintenance Concepts

The 3410/3411 Magnetic Tape Subsystem consists of
one or more [BM 3410 Magnetic Tape Units and an
{BM 3411 Magnetic Tape Unit and Control. The
major parts (tape unit and tape control) are
functionally packaged (all controls used in performing
a hardware function are located togetner) for quick
isolation and replacement of a failing component. The
circuitry within the subsystem (called the airachment ),
which adapts ihe subsysiem to the [/0 interface of
the host system, must be considered in maintenance.
Expanded sense daiz is provided to include more
details of hardware failure than was furnished by most
earlier tape subsystems.

The subsystem requires few electrical or mechanical
adjustments. Adjustment cf read signal amplitude,
fecdthrough canceliztion, write compensation, read
threshold and clipping levels, or degaus: amplitude is
not reguired. On tape units with the dual density
feature, electrica! skew must be adjusted. However, a
skew diagnostic progyam guides the customer engineer
so he has no need 1o measure actual skew during the
adjustment.

Total disgnostic guidance in skew adjustment and the
elimination of mosi other read/write adjustments
allows norma! subsystem maintenance without the use
of an oscilloscope.

Maintsnance Analysis Procedures (MAPs)

MAPs provide step-by-step instructions for handling a
trouble call, from the time you arrive at the customer
installation, to the time you return the checked out
subsystem to the customer or call for assistance.
MAPs tell you the visual symptoms to ook for, the
tesis to run tc obtain nonvisual symptoms, and the
corrective actions to take. Steps found in MAPs
should be followed in the exact order in which they
appear. When used correctly, MAPs provide a logical
order for applying the proper diagnostic toois and
techniques to each failurc.

XC0103 1845882 Ses EC | 443751 443800
Seq 1 of 2 [Part Numbe: History 20 Sept 74 31 0ct 75

Disgnosiic Programs

Subsystem diagnostic programs (diagnostics) are
written tc take acvantage of both functional
packaging and expanded sense data. Each diagnostic
exercises a specific portion of the subsystem and is
one of three types:

o Femcticasi Test: Contains routines that determine
whether the hardware is functioning properly and,
if not, attempt to identify the failing area. These
routines test al! subsystem operations, using a
variety of instruction sequences and data patterus.

o Faglt Lecator: Contains routines that attempt to
identify a hardware failure in terms of a
replaceabie component or an adjustment.

Special commands place the subsystem in
diagnostic mode, enabling the host system to
perform a more critical examination of hardware
reliability. A fauli locator thoroughly exercises 2
failing area of the subsystem and, based on resulis
of the generated test cases, determnines the faulty
componeni or the necessary adjustment.

> Adjestwent Ald: A skew routine anaiyzes total skew
{electrica! and mechanical)} (o determine if
adjustment is required. If electricai skew is present,
a printout notes the deskew potentiometers in need
of adjustment, as well as tuc direction to tarn each
poientiomeier. If mechanical skew requires
adjusiment, 2 printoul indicates the adjustment
needed.
A tracking routine causes the selected tape unit (o

move tape back and forth through the tape
transport for tracking adjustment.

© © 000000000 00 0000000000000 060000 00«
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Diagnostic User’'s Guides

Two diagnostic user’s guides (one for System /360
and System/370; one for System/3) provide you with
operating instructions for each program, teil you what
each program tests, and describe how the iests are
accompolished. The User's Guides are shipped with the
diagnostic programis and not with this manual. The
System/3 Diagnostic User’s Guide should be inserted
in this manual when received. The Oanline Test User's
Guide (System/360 and System/370) is kept ini 2
separate binder when received.

Log Analysis

In the pasi, the customer engineer has had trouble
distinguishing between customer problems caused by
hardware and those caused by defective tape. Log
analysis programs help pinpoint these probicms. Log
analysis is also useful during analysis of intermittent
failures, when it is often difficult to re-creats the
failure.

Log analysis programs analvze an ervor log that is
stored in a customer data sei. The error log corntains
temporary and permanent errors encountered in
normaal custiomer processing. The log also includes the
type and nature of cach error, the tape unit involved,
and the tape ree! on which the error occurred. A
special utiiity program sorts and assembies the error
datz statistics for review by the customer engineer.

If a pattern of failure indicates bad tape, the tape reel
at faulf is idemified. If the tape is not at fault, log
analysis indicates a diagnostic which should be run, a
MAP entry reference, or a field replaceable unit (FRU)
which should be replaced. When the problem is corrected.
the customer engineer shal! clear the data log area of all
previous information.

Mairtenance Concepts g N T R 0 1



integrated Maintenance Package (IMP)

The IMP consists of the various tools, techniques,
documents, and programs used in maintenance of an
IBM 3410/3411 subsystem.

Special Tcols

Documentation
¢ Maintenance Library Manual (MLM)

Introduction
MAP Charts

Diagnostic User’s Guide
Installation Procedure

Integrated Maintenance Package
Functional Unit Packaging

» Automated Logic Diagrams
o Theory Diagrams Manual

Introduction to Magnetic Tape Subsystem
Tape Unit Theory of Operation

INTRO 2

Located in Branch Office Located in Area Office ! Tape Control Theory of Operation
* Go/No-Go Tool 2518029 . Microprocessor Tester 2518291 Checks,ﬁﬁ:;ustmcms, Removals, Replacements, Ta_pe Unit/Tape Control Interface
. , Loca : Microprocessor
Half Column Door 2517722 * Patch Card 8215414 Refe.renoe Matcna! Attachments (System/360 and System/370
* LWR Test Card 5861454 - Reel Hub Alignment Tool 2517735 Service Techniques and System/3)
+ Erase Head Tool 2517647 . . gam_pls Migooode Listing _
+ Test Clip 2518318 Diagnostics tansucal. rror Recording and Analysis
- Skew Tape 432640 « System/360 and System/370 Diagnostics » ROS Listing
f or 432641 Located in Regional Office « System/3 Diagnostics
* MST Probe 817971 * ROS Address Tracer 8216729 » Log Analysis
o Utility Programs
Functionsl Unit Packeging
Functional packaging resuits in less time spent Tape Unit

isolating the cause of failures, since the failure must
only be traced to a set of controls rather than to the
failing circuit. Diagnostic program fault locating
routines are more effective since fewer replaceable
units may be at fault.

Native Attachment {System/3 or System/370
Modeis 115 end 125) And Tape Control

The native attachment and tape control logic
consist of MST circuits. The native attachment
is used when the subsystem is attached to a
System/3 or a System/370 Model 115 or 125.
The tape control attachment is used when the
subsystem is attached to a System/360 or

other System/370 models.
XC0100 1845892 See 443751 443800
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The tape unit is controlled by the tape unit logic
board. Control of the tape unit is divided into three
major functions:

1. Interface: maintains communication with the tape
control, decodes commands to the tape unit, and
transfers data between the tape control and
read/write head assemb’ during read or write
operations.

2. Tape umit control: supervises the mechanical and
electricai functions of the tape unit.

3. Capstan control: measures puises from the capstan
tachometer and provides signals to maintain correct
capstan speed.

Two small jumper cards plug into test point sockets
on the tape unit logic board. These sockets are for
factory use only. In the field, the jumper cards must
be plugged into the sockets for the logic board to
operate. The tape unit logic board is one field
replaceable unit (FRU). In the event of circuit failure,
the entire board is replaced.

The deskew board and read/wnite head assembly are
used in reading from, or writing on tape. The motion
control board contains the circuits for powering the
capstan and reel motors. Also on the motion control
board are circuits for transmitting vacuum switch and
photosense signals to the tape unit logic. The deskew
hnard, the read/write head assembly, and the motion
control board are field replaceable units. Failure of an
individual circuit requires replacement of the entire
FRU.

The page numbers of the automated logic diagrams
(ALDs) correspond to each functional area. For
example, ALDs for the interface circuits on the tape
unit logic board are numbered between FT200 and
FT299. Diagrams for the tape unit control circuits are
numbered between FT100 and FT199. The ALD
series for each major functional area of the tape unit
is shown in this diagram.
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introduction to 3410/3411 MAPs

MAPs is a service technique that allows you to isolaie machine
failures by progressing through a flowchart that asks a series of
questions about machine performance. MAPs help isolate failures
quickly without using elaborate test equipment. Based upon your
answer 1o a specific question, a MAP may direct you to run a
diagnostic program, go to another MAP, replace a failing part
(FRU), or take other action to correct the problem.

To troubleshoot a problem, start with the Tape Subsystem Main
Entry MAP AA010. This MAP will direct you to additional MAPs or
diagnostic programs that help to further define the problem.
System/3 diagnostics have numbers in the 700" series, while those
for System/360 and System/370 are identified as *'T3410 Section™.
When two diagnostics are listed, use the one for your system.

You can also use the MAPs titles in the 3410/3411 MAPs Listing in
Index 1, Vol. 11 to find the appropriate MAP for already-defined
tape unit problems (for example, a circuit protector that keeps
tripping). Always investigate unusual noises and obvious failures
that can lead you directly to the appropriate MAP.

It you make a mistake following a MAP, or decide you are following
a path that is obviously not related to the problem, don’t backtrack.
Return to the Subsystem Entry MAP and start over.

In instances where MAPs fail to define your problem:

. Check for shorts between back-panel wiring *‘nets.”

. Inspect for loose objects (paper clips, solder, loose wire, etc.).

. Check for open land patterns.

. Check power supply voltages (for intermittent failures, use a
voitmeter having * 0.25% accuracy) for level and ripple.

. Check power crossovers. :

. Inspect signal cables.

. Recheck card seating.

How N -

~ >

Note 1: Whenever a field replaceable unit (FRU) change. or
corrective action is specified:

1. Power down subsystem.
2. Replace defective FRU or take corrective action as required.
3. Power up subsystem and retry failing operation.

Note 2: When more than one component is called out in a
repair/replace block, don't replace all the listed components.
Replace the components one at a time in the order listed, retrying
the failing operation each time until the failing component is found.
Always return unused parts to stock.

Note 3: If changiag a component does not correct the failure (or
change the symptoms); reinstall the original component.

Note 4: When replacement or adjustment of a component is called
for, go to the "Checks, Adjustments, Removals, Replacements, and
l.ocations™ (CARRL) section of this manual for correct procedures.

Note 5: When a decision block asks about the status of a certain
byte. that byte will be one of the sense bytes that was printed out
with the error message. The sense bytes are numbered O through
R, left to right.

Note 6: Some MAPs ask you to ““Check the Cables.” In this case,
inspect the conneciors for bent or broken pins, repair them, if
necessary, and then reseat the connectors. A continuity check or
check for “shorts™ is not required. When a true continuity check is
needed, actual *'pin-to-pin’ test points are specified.

Note 7: When necessary, the “pe transport assembly can be raised

for servicing. To do this:

i Turn off tape unit power. See "CAKRRL T Figure D-2 for
reference.

2. Remove.the front cover.

3. Open the sliding door.

CAUTION

Always use the handle when raising the transport assembly.
Lifting the transport assembly any other way can damage the top
cover. When raising the transport assembly, make sure both sides
latch securely. Once side may require manual latching.

4. Grasp the handle located under the transport assembly and lift.
CAUTION
The transport assembly weigns about 50 pounds (23 kg): be
careful lifting it.
Note 8: Many MAPs tell you to “power down™ before performing
an action. They assume you will “power up™ i’ a subsequent action
requires you to do so.
Symbols:

The following symbols are used in 3410/3411 Maps:

On-Page Connectors:  show conncections between points on the
same MAP page.

—© O

Off-Pag~ Connectors: show connections between points of the
same flow on different pages.

——|13
Al

Entry/Exit Block: directs you to another chart.

Al A1
Entry GO to MAP ADU6O
Chare 1

Repair/Replace Block: directs you to repair or replace a component.

Action Block: describes an action you are to take.

Decision Block: asks a question that you must answer (o proceed.

D

Symptoms

Yes
change —

Information Block: directs you to other pertinent information on
the page.

B4

See Note

XF0200 | 1845898 734556 | 7345568 | 734852 | 736672
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Abbreviations:

The following abbreviations are used in 3410/3411 MAPs:

ABl ... attachment bus in
ABO................ attachment bus out
ASSY .. assembly
BD e board
BOB ..o, beginning of block
BOT .ccocvvivrnne beginning of tape
CAP iereiiieiienes capstan
CBuorvevreveien, circuit breaker
CCW e, counterclockwise
CCW i, channel command word
COL ..coootvvnnrannn column
CONN ... connect
cont........c.ceuvis continuity
CPoiiiin, circuit protector
CPU o, central processing unit
CR .. v, rectifier
CWoiiiiiiinenn clockwise
Do, depress
DH .o, depress and hold
DR, depress and release
DCP .o, diagnostic control program (Sys/3)
DD..cooovien dual density
DIA/
DIAG ...ocveeene diagnostic
dn........ccooe down
DNA ... device not available
DNO ..o, device not operational
DNK .o don’t know
DSE. s data security erase
DSR v, depress system reset
DTE oo, diagnostic track error
end of file
EOT ... .end of tape
EPO ..o emergency power off
ERG ......ooovnn erase gap
ol fuse indicator
FP oo file protect
FRU i, field replaceable unit
GND ., ground (electrical)
1C instruction counter
IBG ... interbiock gap
ind . indicate, indicator
intlk ... interlock
LB .. logic board
LBC ... ... logic hoard cable
LCL limited channel logout (M115 and M125)
L/REW ... load rewind
LOC/REM ... local/remote
LT . left
IWR loop write to read
M. meter
MAP ... maintenance analysis procedure
MCB ... motion control board
MCK ... machine check (M115 and M125)
MECH ............. mechanical
MLECU multifunction card unit
MPX multiplex channel
MTA magnetic tape attachment (adapter)
NG normally closed (relay point)

normally open (relay point)

OLTFP ... online test executive program
OLTSEP............ online test stand alone executive program
OSC oo, oscillator
P probe

EID o phase encode identification
PLUNGR .......... plunger
prob............... problem
PS... NUUTUR power supply
PWR DN ......... power down
REG..coooooeninn regulator
REPL/
RFPR ... replace or repair
RUN ..o rewind unload
RT o right
SFC FD ... secondary feed
SNS e sense
SRt system reset
SSW L sense switch
SWoiieen switch
Tl e tape indicate
TBoiieeircine terminal board
TCovrviviiiiniieen tape control
TEB .o e tape error block
T track in error
TM o, tape mark
TU e tape unit
TH v transformer |
VLTG ..o, voltage
W/O. .o, without
WLR.......oooee. wrong length record
WIM. . write tape mark
Definitions:

System Loop:

The system repeats a sct of instructions indefinitely or until a
specified condition is met. The instructions within the loop
manipulate data and keep track of the number of repetitions. The
loop can contain any number of conditions necessary for cxiting the
loop.

System Hang:
An undefined CPU HALT o1 the inability of the CPU to proceed
from a loop.

Device Not Operational (DNO):

A device is not operational when the tape contre! does not
recognize the address. This occurs if the tape control is not defined
in the system, tape cc ntrol power is off, or the tape control cannot
properly decode or is logically disconnected from the 1°0 interface.

Device Not Available (DNA):
The tape control is working but has cnanterrupt pending or is not
opcrational.

XF0200 | 1845898 734556 | /34556B | 734852
Seq 2 ot 2 {Part Mumbar 1 Sept 72 20 Nov 72 ] 26 Feb 73
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N’
. Tape Subsystem Main Entry
. Discussion: This MAP is your entry point for all 3410/3411 tape subsystem problems. This, and
subsequent MAPs, will help you isolate the problem; they will not direct you to any other 1/0
.-«..d device. Make all entries from block A1l on this map.
o
L —
.
o B B
N

. Voltages
verified
N

Note 1: Power on indications are fans running and FILE
PROTECT light on when tape unit is in NOT READY status.

Co Lo MAP Note 2: Manual operations include all the functions performed by
- ACpply Eovey use of the operator’s panel and mechanical problems (such as
. broken cover parts, etc.)
‘V‘
\_/ anual ops o MAP
P - BBl T A
S
‘ Note 3: An interchangeability problem is the inability to read a
A 53 T3 HAE tape on a tape unit other than the unit on which the tape was
[ ] Aoeysten Enre written. This problem could be caused by differences in tracking
or skew between the tape units.
St
‘ Note 4: If attached to the multiplex channel on System/370 Model 115 or
_ 125, answer this block yes. Address multiplex problems as System 360.
o For 442008
"~ CAUTION
. Re-IPL logs the next selected address. Associate time of day MPX logs with
the probable error device.
o
Proceed to For System
- sibeysten EnFty e An30"° Note 5: The 3410/3411 Tape Attachment board is located in
. one of the following positions: :
CPU Model  Board Location
N 8 A-A2
. 10,12,15 B-B2
o Sec Note § Any cards to be probed or replaced (B-B2) should be referenced
— v

to the CPU model for correct board location.

N Note 6: If voltages have not been checked, go to AC060 entry,
. then return to AAO1O entry C1.

Tape Subsystem Main Entry

~ XF0300 | 1846899 | | See EC | 443806 | 443806 B

Seq 1 of 2 JPart Number History 2 May 77 1 Dec 77 MAP AA01 0
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Tape Subeystom Entry (System/3)

@ 010

Bnabfo‘gxublc
Enab. o pouéxon

FE6

Failure in

or FD6

Yes

SR,
then terminate
Section

‘

Load diagnostic
Section 701

31924

A

wlth

S%‘;&ZSE’%P%U;

ring. Ready TUs

T nabfe

Note —~ Sense Switch Settings: Select desired tape units for

test as follows:

“B

SSWI0 = T™VO
SSWi11l = TU1
SSW12 = TU2
SSW13 = TU3
SSWi4 = IF ON, Sense data will be

printed on printer.
If possible, run more than one tape unit. If you are
running Section 701 at "Log Analysis" request, set SSW 14
ON.

Chart 1:
System Reset and power down. Interchange the cards

listed in the following three steps. Then power up,
reload, and rerun failing routine.

If error changes or goes away, interchange the cards
again but only two at a time to see which card causes the
error to change.

Tape Subsystem Entry (System/3)

MAP AA011

| B

3.

5410

Perform aftxo?s

erro€ recurs,
o
9 EPoek

@

Install a )umpe‘;

betwee

ﬂd A-AI 2502.
Ko
3411¢( Chlﬂ 2)

~

AAI

AZEZ A2F2
ﬁ n\ ’U

Remove )umper |

'

Perform actions listed
in Chart 1. If error recurs,
g6 to next block

g bS] '
\ Replace Cards [

\ B-B2E2, B2F2, /
B2G2in 5410

§ Check acables

\  ReplaccCard [

\ A-A1G2in 3411 ,

Pull A-B2C2.

Put A-B2D2 in A-B2C2

Put A-B2E2 in A-B2D2

Put A-B2F2 in A-B2E2

Put original A-B2C2 card in B2F2.

Pull A-B2E4.

Put A-B2F4 in A-B2E4

Put A-B2G4 in A-B2F4

Put original A-B2E4 in A-B2G4.

Interchange terminators that will be located on one
of the following boards:

a. B-A2U2, B-A2U3
b. B-B2B2, B-B2B3
¢. B-AlU2, B-A1U3
d. B-Bl1J2,B-B1J3

Check Bus In cables by using System pages:

WB201, WB203, WB205, WB207

Check Bus Out cables by using System pages:
WB251, WB253, WB2SS5, WB257

Chart 2: ATI 3411 Pasel A-Al

Line Ne. SLD Level At

-Meter In 0 G2J03

-Address In I G2U03

-1/0 Working 2 G2U04

-Command In 3 G2U05

-Service In 4 G2U06

-Status In 5 G2uo7

-1/0 Check 6 G2U09

-NOP 7 Gauio

+Disable 8 G2uU11
XF0300 | 1845899 See EC | 443806 443806 B
Seq. 2 ot 2 |Part Number History 2 May 77 1 Dec 77
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Tape Subsystem Entry (System/3)

&

o

Press START or
HALT RESET 58
run Section 1

Ent 2 - from

Discussion: You may get some halts when running System/3
subsystem diagnostics that are not covered by the MAPs. Halts
such as E6 (No SSW Set), E7 (Subsystem Offline), and EO (No
Tape Unit Ready) are explained by the printer message that
accompanies the hait and, therefore, are not included in the MAPs.

ormal
termination
(HE halt)

grAntoul
m
(Note 1)

tch tape
unit

Only one

ature
unit wrong

IN%TR%S;?ggqe

» F1

Vetx§ TU unit

Process Check

Go to MAP AD020

(EE to MAP ADO1E)
Al

q 702 - t e Card Replace 1
R \ Rupecud Plaggin poskd 80 T8
C on . e
with SSW 14 ON A-AlID2in 3411 to 341?
Reset AnALT

1 Cogrect "
PlaRd  Pan o563

B

Note 1: If sense switch 7 is ON, you will not get an "HE" hait. Upon

completion of a section, an attempt will be made to load the next
section. :

Note 2: The diagnostics have run without error. It is possible that
you have a interchangeability problem. If the customer has been
having read errors on a certain tape unit or difficulty reading tapes
written on a certain unit, go to MAP ADO08O to check
interchangeability. For further analysis, you may want to run log
analysis sections 710, 713, and 714 to obtain a printout of the
accumulated log data. If this has aiready been done, go to MAP
ADO90 to analyze the data.

If log data is not available, you could attempt further analysis by

looping Sections 701 and 702. Otherwise, return the machine to
the customer.

443800
31 Oct 76

845900 See 7366872
! EC History | 26 Oct 73

XF0400

Seq ¢ of 2 [Part Number

2May 77

‘Numyﬁ‘ﬂl'U(ﬁlﬂﬂbﬂoh|’77

Tape Subsystem Entry (System/3)

MAP AA012



Tape Subeystem Entry (System/3)

Run Diag 701 &
702, Re-enter
MAPs at AAO10,

Use following
xnsttuctlons
for runnznao
analysxs (

rr %
statistics

File
Protect light
ON

Go to MAP AA085

smﬁo m‘t?
foxs'gﬁ% otc%;

Run §sctxon IAR!
Printer
messa e wil
speci next

action

B

Tape Subsystem Entry (System/3)

MAP AA013

Jretry operation

lnst?11 write
e ring &

Go to MAP AB120

©

Load but do not
n DCP

Note 1: Determine if customer has a 2P halt; for any
other halt, the customer should refer to the System
Control Program Hait Code Manual for instructions. A
2P halt indicates a permanent tape error. The second
byte of the halt code indicates the tape unit and type of
error as follows:

Byte 1 Byte 2
2 P U Error
Types
Error Types:
1. Read Data Check
2.  Write Data Check
S. Permanent Noise Error
6. Equipment Check
7.- Adapter Error
8. Data Check on Control Command
9. 1/0 Request to Tape Unit Not Accepted

See the System Control Program Halt Code Manual for
more information.

Note 2 - Log Analysis: Log analysis is a diagnostic
program used to analyze tape error statistics
accumulated by the customer’s IBM System Control
Program. The disk system accumulates the statistics on
the disk pack where they can be accessed by the log
analysis program. The basic card system stores the
statistics in core storage until the end of the job, when
they can be punched into cards by the customer. If your
customer is operating with the basic card system, and he
has not punched out the error statistics or saved the
cards, you must, when using log analysis, regenerate
error log data.

Put errgr cards
behxnd 10 wxéh

Sectxon 710

/® card behin
data. Turn SSW
16 on

B

v

XF400
Sen. 2 ot 2

1846900

Part Number

See
EC Hustory

736672 | 443800 | 443806

280ct73 | 310ct 75 | 2May 77
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Tape Subsystem Entry (System/3)

@ 013

"Run 701"
message

"Run 708"
message

"Run 70A"
message

'R?n
713/718"
message

message

"Suspect
FRU§ mggsage

1974YaRE318%%
Data Rfcgg s
Not Vali

B

Yes

O to MAP AA01U

- Entry 3

0 P ADOAG
- ngh"?axlute

©

Replace first
B dp MhE

48553988

Run 713 § 714,
‘ iave rintout

or analysis

GO to MAP
desxgnated by
méssage

v

SSW 14 t
¢ vetxfyo?ix °

701 or
702 gives
error halts
See}Note

Next part
R/W heasaassy

to MAP ADO9
G4 error data
analysis

Reglace next
part 11 list

(

XFO500 | 1845001 See EC | 443800 443806
Seg 1 ot 2 Part Number Hi“ofv 31 Oct 7% 2 M.Y ”
©Copyright 18M Corporation 1977

Note 1: If the action called for by running Section 711 or
712 does not resolve the problem, or if you wish to
analyze the problem further, go to MAP AD090 G4.

Note 2: If the first entry in the error classification table
printed by Section 710 is "' XX entries in WRT LWR"
Failed table, go to MAP ADO73 - otherwise go to MAP
ADOSO0 for further diagnosis before changing read/write
assembly.

Note 3: Consult Diagnostic User's Guide "Error Halt
Table" before proceeding.

Return sg;tem
to customer

‘ g*n 710, 713,

_ Disk system 4, and 715’

SnETISY
ture
reference

G? to_MAP ADO10
oi 701 error
halts,

(e}
MAP r
702 error haYts

Tape Subsystem Entry (System/3)

MAP AAO014



Tape Subeystem Entry (System/3)

]
&) 012

ADOAS

‘ Entry 1 ’

mkc ta unit

*$eion"58%

1/0 Attention

LSR F2 or
WJLSR Proc Chk

5410
5412

Swap A-B3D2
and A-B3E2,

Recreate failure

\ RepisceCards [

Swap A-B3B2
and A-B3C2,
Recreate faiture

A-AIN2, AID2
in 3411

U Replace Card | Replace Card ]

\Badga%[nﬁwin/ \ Badardnowin ,
/
5412 \ . i ’
5410 5415 A-AZE2in CPU
5412

5415 T

\ B-B2E2 in CPU /
Perform action noted in Replace Cards
Chart 1 on page AAOLL,

A-A2E2, A-A2F2

If error recurs, go to A-A2GZ, A-A2H3
next block in CPU
5408
5412 5410
5415 Return
sat0 KTITINT
5412
5415
\ Replace Cards J \  ReplaceCards [
T A e
A-B2D4 in CPU in CPU ?ﬁegﬁmlng‘r‘ror
to system MAPS

Tepe Subsystem Entry (System/3)

MAP AA015 el vl ol el e
©Copyright 188 Corporstion 1877
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Tapo Subsystem Entry (System/380; System /370)

Discussion: The questions at the beginning of this MAP
pertain to the symptoms reported by the customer and
not to results of running the online tests. An attempt

should be made to utilize the sense information in the
MPX 50 MOE (52 %ha 0S/DOS console error message before running the online
attached 4
return here tests T3410A through O.
@ Note 1. System 370/115 and System 370/125, Mode Sel “K”
on keyboard. Follow by running in *“I/O STOP” mode.

Display the Note 2: System 370/115 and on System 370/125, it may be
system ogerati necessary to examine the CSW stored in location X’40’ of

main storage.

Note 3: System 370/115 and on System 370/125, a “DNO”
message without any log indicates that the 3411/3410 may be
off the chain bus. Go to MAP AA127 and execute IOP
Manual Ops before continuing to AA122,

1
Run 1n CHECK
STOP éNote 1)
Run tailing
operation

Was
entry be-
cause Of OLT
message

D4
Yes ( )
Go to MAP AA03S

s

E4 . iye .
o to MAP ARO30 An interchangeability problem is the
inability to read a tape on any tape

unit other than the one on which the
tape was written.

Inter-
changeability
problem

Turn CHECK STOP
" OFF

Go to MAP AAO21

Tape
runaway,
unxptd system
ga?c or
walt

Go to MAP AA03S

J

Ha
to MAP AAO:
o 2

NA or DNO
message

H2
o to MAP_AA122
(Note 3)

J
Solid

select
light with no
runaway

MCK
Interrupt
message

DOsS/0S
error message

 co WAP AROIC o o MAP AAOGO This MAP will help you analyze the sense bytes
* of the error message printout.

Tape Control Entry {System/360; System/370)
XF0600 | 1845802 See EC 7366872 | 443751
MAP AAozo %2 ot 2 |P v Number History 26 0ct 73 | 20 Sept 74

) ) ) \ _ V
® o ). ). ). ). ). ‘® ). ). ). )‘ _.)' ). ). )‘




©9 P 000 0PPPPPPPPPPOPP90099T0°

On Line Tests (OLTs)

Al
‘ Entry ’

If customer
rationsg r-

m un C
cﬁénrxn SSeck
Stop Mode

@.“1

Run T3410A:D.
Use 'NFE
option

Check fxgst SNS

cosr?ct model
atur s
See Note

andM?eat¥
correct
your T

4—————JRun xn A/O Stop

sttem
37 ,g,s or
125.Note 4

L4

2
‘Go to MAP AAIIO’

E2
‘Go to MAP AA035’

message in Yes

Sectioc B or

?eck model and

i s

Plquxn
coffec

X 0.

Correct the
plugging error

Discussion: The OLT sections are called for in small groups by

this MAP in an effort to reduce running time. Most solid failures
will cause errors in Sections A through D. If you would rather run
all sections at the same time, run A through O, take the printout,
and answer the questions on this page. Always start with the first
error message on the printout. If channel errors are suspected, run
the OLTs with the channel in Check Stop Mode.

OLT Section D performs the LWR test and effectively checks the
read chain from an addressed tape unit through the tape control
detection. Errors only are indicated. The R/W head and shielded
cable to the R/W logic board are not checked by this routine.

Note 1: If the "CC RCVD" message is not preceded by an asterisk,
take the "NO" branch.

Note 2: Check sense byte 6 for model and feature codes:

Bit 2 ON if TU has dual density feature.
Bit 2 OFF if TU is PE-only.
Bits 4-7

0000 = Model 1 tape unit

0001 = Model 2 tape unit

0010 = Model 3 tape unit
Other combinations of bits 4-7 are invalid.
Example:

Byte 6 =22 = DD Mod 3

Byte 6 = 00 = PE Mod 1

Note 3: On System 370/115, 370/125, it may be necessary to
examine the CSW stored in location hex ‘40’ of main storage.

Note 4: If attached to MPX on System 370 Model 115 or 125,
answer this block no.

F 3
‘GO to MAP AAOGO’

Go to MAP AA040

U

::::j3:::::::::
Go to MAP AA025

e B | el o) o B MAP ARG
%
|
\



On Line Tests (OLTs)

Note 1: The start message will have a format similar to the
following:

04 SEP 1581 S T3410A UNIT 1A0
i 02162
The question in Block C2 is asked to determine if the OLT section

has started or if OLTEP or OLTSEP is still attempting to read the

B2
Yes o tg MAP AAOS tape reel label.
ntry 2

Note 2: The label message will have a format similar to the
following:

Error
message in
Section D

04 SEP 1191 NON-STANDARD TAPE LABEL ON 01AO0, or
04 SEP 1181 UNREADABLE TAPE LABEL ON 01A0

OLT START

Tape runaway meiﬁgge ?flnt
e

‘Go to MAP Moas}

D2

Press Tage Unit
RESET switch

7oLT 1abel ™
CiNate BF

Reels stop

::::Di:::::::::
Go to MAP AB060

peaanen | 3 ersemmmm——

Reply 'P' to
continue
(proceed)

E
o to MAP AAO0S
Entry 03

Machine Check Entry - System 370/115 or 370/125

Note 3: Machine check can be displayed in other forms if
@ 024F4 accompanied by an interrupt or pending interrupt.

Example:

H1
Entry 2

0200 Int. pending
1200 with Interrupt

\J 1

\J 3

Display MS

location X'FC' Is deyige

code
(Note 3)

Display MS
locat?onyx'ﬂe'

‘GO to MAP AAIIO’

MCK not in 3410 Systen; 370/115
R A
LAY (1-10‘0 A). system C'ATM

On Line Tests (OLTs)
M P A A 0 2 2 ) XF0700 | 1845903 7345568 | 734556A | 734862 734864 | 443761
‘\ S8q.2 oi 2 {Part Number 18Pt 72 | 200ct72 | 26 Feb 723 | ' Aug 73 | 20 Sept 74
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On Line Tests (OLTs)

Note 1: The error which occurred may leave the microprogram
hung in a loop which would prevent the 3411 from responding to
the system. Before retrying the failing section, reset the 3411 via a

system reset or, if you cannot do a system reset, power down and
%32 >-—. 024B) power up the 3411 to generate a power-on reset. Attempting to
{ run diagnostics without resetting the 3411 may give invalid results.
h install Jumper ) Note 2: Ignore this block if 370/115 or 370/125 and examine hard
or inter- be AIM2S03 | .See N te : ( gn
fale control e mound in *| *eixfsiii [ stop condition before preceeding to MAP AAO3S. If 370/115 or
370/125 MPX attached, jumper 3411 A1IM2S03 to ground.
! 3

Bee The ONre’ Go to MAP AAD35

option

SWAIT
TIMED OUT
or *CC RCVD
msg}{Note

Any error
meéssage

No ° 080 Note 3: If the "CC RCVD" message is not preceded by an asterisk,
(O €0 MAP AR take the "NO" branch.

Run T34101-0,
Use the ‘NFE
option

G

SWAIT
TIMED OUT
or *CC RCVD
msglgNote

Any error
méssage

3
N < >
2 Ge. to MAP AA040

CPU =

4 370/11S5 or
370/125

1

Run T34101-0,
Use the 'NFE
option

Note 4: Applies to S/370 CPU Models 115 and 125 only.
Diagnostic section K, routine 4 or 5 can fail because the tape
upit did not recognize a tape mark in the *‘short tape mark’
recognition routine, If the customer is interchanging tapes
with 24XX tape units, install EC.443792 (ECA 044). If the

No 3 customer is not interchanging tapes with 24 XX tape drives,
Go to MAP AR040 ignore this error and proceed to entry

SWAIT
TIMED OUIT
or ¢CC RCVD
msq}fNote

Any error
message

fiecn e Note §: If 370/115 or 370/125 MPX attached, answer this
P13 3 6 s S AR block no.

The probiem seems to be intermittent. Try looping the diagnostics. A
printout of the system history records for the suspect tape unit might also
prove helpful. Use the error history data in conjunction with MAPs to
analyze the problem.

Erroneous address conditions, which indicate other than the tape unit being
addressed, generally involve the switch cards in locations 01A1D2 and
O1AIE2.

XFO800 | 1845604 See EC | 734864 | 4437517 | 443800 On Line Tests (OLTs)

Seq 1 of 2 |Part Number History VAug73 | 20Sept 74§ 310ct 78 MAP AA023
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On Line Tests (OLTs)

To comumcaﬁe
with OLT mo
tor Xsr.em
reset m, Z
necessary

Dygecte 00T Ty e
that causeé he gEEgATION L
prevxgusncon

lve) amchment

;‘m 37 4113,
BT

v

Note 1: The start message will have a format similar to the following:
04SEP 1581 S T3410A UNITIAQ

The question in Blocks Bl and G| is asked to determine if the OLT section
has started or if OLTEP/OLTSEDP is still attempting to read the tape ree!
label.

Note 2: Possible intermittent failure - try looping sections A & B. A printout
of the system error log history might also yield information that could be
used in conjunction with the MAPs to point to possible causes of the failure.

I‘nsn E’o 3430 o‘m
ln sfound

Y

D
nrter "P" ms
proge d) to

ry ia
sections A, B,
6 C

me Sd?e ?txnt

or inter-~
face control
chk

F/\
res MCK 370/125 No
or i1

Yes |

1f "CC RCVD"
ms nQt re-

a r_edxgkbgta e
NGk Branch. l n
‘Go to MAP AA‘)O)

H
‘ See Note 2

WAIT TIME
OUT or *CC
RCVD msg

Ar\x error
ssage

es

Ng!
Run T3410 OLT Error in
Sections A-O section:
B TI123A49%9
Do 12223MB30] Entry 02 (AR50 Only)
I-0 ---->AA04a0
XFO800 | 1245804 S—
Sea2 of 2 Seo EC | 734384 | 443781 | 443600 On Line Tous (OLTH
ea.2 01 2 [Part Number History 1AW73 | 208ept74 | 31 0t 78 W'AP AA024

6606666666666 66666606eC¢cc8c6c606664 e
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Tape Unit S8ense Fallure

A
‘ Entry ,
B

B2
All t No
units faffing ‘Go to MAP M052’

D2
Replace Cards

AlH2,Al)2
in 3411

S mptoms
xhgnqe

Xnterchan?e

AIK2 with ATJ2;

retry failing
operation

Relp.iacc Card

Bad card i
fh AT

1
Replace Cards
A1D2, AIE2
in 3411

S

XFO900 | 1845006 734558 | 734556A | 7345568 | 734804 |
Sea 1 ot 2 |Pert Number] | 18ep172 |20 Oct 72 | 20 Nov 72] 1Aug 73 |31 0ct 78
)
H
%
¥
{

amhgterchangs, Note: When interchanging A-A1H2, A-A1J2, and A-A1K2, refer to ALD page A6001
operilion’ (62 for plugging instructions. All three cards should be factory plugged as position "K" is
Note) model sensitive. If they are not plugged, refer to the above ALD page.

Tape Unit Senss Fallure

MAP AA025



Interchangeability

Al
‘ Entry ’

See note 1

4

B1

Make sure :nxés
are clear 33
tape 1s JO

-

Run T3410M on
all suspect
tape units

D!
R T3410M with
oh xTn "EXT=0
oh ull susgect
DD unit

E

E2
Yes
Any errors See Note 2:

o

B
Swap tapes
between tape
units. Ru
T3470N on same
units

2

Any errors See Note 3

1
H

Run T3410 A ¢ B Any errors

Interchangeability

MAP AA030

S

Discussion: An interchangeability problem would be a failure of a
tape volume to read on a unit other than the one on which it was
written. This problem could be caused by skew or tracking "off" in
one or both of the tape units.

Failure to Mode Set correctly on dual density units may also lead
to interchangeability problems. Sense analysis should indicate
incorrect Mode Sat.

Note 1: If interchange problems occur while reading tape marks
on tapes generated by 24XX series tape units, and the 3411
attachment is a S/370 CPU Model 115 or 125 Model 3, install
EC 443792 (see 3411 ECA 044). This EC allows the 3411 to
recognize the 32 bit tape marks written on the 24 XX series
tape units. .

Note 2: You may want to ignore write errors unless they appear to
be excessive. To pursue write errors, go to MAP AA040; otherwise,
continue with Block E1 on this page. If subsystem is a 3411 Mod |
and you have excessive write errors, predominantly TIE Data
Track 7, go to CARRL D 24 and check the lower left guide roller
for stalling or binding.

Note 3: If any units show what you judge to be excessive errors,
you may have tracking or skew problems. Go to MAP AA070.

Y

Mode Set
proglegs

J 3

sense
analysis a
re-enter M

nd
APs

I'x—roooo 1845008 | [734686 | 7345504 734884 | ¢43900
Seq 2 ot 2 |Part Number 1 Sept 72 | 20 Oct 72 20Nov 72| 1Au?d | 310t 78
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OLT Messages and Tape Subsystem Entry 360/370

Al
i%“zé" APSozz }
060, or AA070

SWAIT
TIMED OUT
or ¢CC RCVD
msq1§Note

Channel or Only one Is th
Intf Control tag% unit DSE o
chks ails

{Note

xsta
ration
3

D3
o to MAP AAOS
Entry 03

e

Yes Press RESET on
failing unit

Yes

Tape runaway Reels stop

F2

Go to MAP AAO4O Go to MAP ABO60

5]

Run T3410 OLT
Sect:ons A-0

v
g 3 e
o to MAP AA0S
Entry 4

Example:

CSW1 XPTD
*CSWI1 RCVD

Run T3410L,
Section

Any errors

es

Interchange
logxc board
with adjacent

uni

“ther Error
Msg 1n
Section:

-~ == >AA060
----SAAQ40
---=>AAQ050
- - -->AA080
---->AA040
---->AAQ4Q
L ---->AAQ40Q

[0}

DX CmOm
ZX Tm

{ e
Ot her--->AA040

Replace R/W
assembly on
failing  TU

J

Run T3410L,
Section 3

Note 1: If the "CC RCVD" message is not preceded by an asterisk,
take the "NO" branch.

down the OLT message until you locate the first "CSW RCVD"
flagged with an asterisk that has bit 38 (unit check) on. If the
B "CSW XPTD" on the line above does not have this bit on, an
Yes unexpected unit check occurred.

.i Note 2: To determine if you have an unexpected unit check, scan

Bits 36—39

018928 0C00 0000
00 018920 0B0O 0027

g
G

Repl 1
PEgE doune

Note 3: During a DSE operation, if all tape units fail T3410L
Section 3, the problem is in 01AIN2, 01A1D2, or O1ALE2.

AU I 2R 2 2R AR R 2B R R N B R A ¢

XF1000 | 1845906 | | 734666 |734556A | 7345568 | 734864 |443751
Sog ¥ ot 2 JPart Number 1 Sept 72 20 Oct 72 20 Nov 72 1Aug 73 20 Scp( 74

o

st 1 T

OLT Messages

MAP AA035



SELECT Light Always On

Al
‘From MAP AA020 ’

L

Press RESET

SELECT
light goes
ou

El ugec ble J

boatd %ggg

D

TP EEEEEEEEE R KN

gggce loa

) es ew
board {CARR

) D ) )
® 6 &0

) ) )
o O

)
®

SELECT Light Aiways On

MAP AA036 XF1000 | 1845906 | | 734566 |734556A | 7345568 | 734064 | 443761

Seq. 2 of 2 |Part Number 1 Sept 72 |20 Oct 72 20 Nov 72} 1 Aug 73 | 20 Sept 74
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Unit Check Analysis

AA03S
AAO48

®

GO to MAP AAO45

Data Chk
(bytg)o bit

Model Yes
3 tape unit

Velocxtx
check (byte 8
bxtg’l or

ad-

back Data
Check Byte 8,
Bat &

O to MAP AA0S50
Entry 01

No
heck b
cab escforugent Susgect 34
fpins etg.(see -AIM2
mshg) , Fig

Go to MAP AA065

mnd Reject

to MAP AA12
(byts)o bit

Aétxon Codes B
§ C

to MAP AA12
<b3§§'5”31c Action Code 1
)

Probable
program error

ord Count
Zero (byte O
bit )

GO to MAP AA12
Action Code E

Note: Scan the printout for the first unexpected unit check. Aq
unexpected unit check occurred when the *CSW RCVD has bit 38
ON and the CSW XPTD does not have bit 38 ON. (See Example

1.

Tt)nc byte and bit notation used in this MAP refers to the sense data
printed out with the error message. In the case of OLT messages,
the reference is to the sense received (SNS 00-08 RCVD) line of the
message. Bits are counted 0-7, left to right. 3410/3411 sense bytes
are numbered 0-8, left to right. (See Example 2.)

Bits 36-39
E 1:
m’C.;Wl XPTD 018928 0C00 0000
*CSWI1 RCVD 00 018920 0E00 0027
Example 2:
*SNS 00-08 RCVD 1044 0304 0040 2200 08
SNS ERROR MASK 1000 0000 0000 0000 08

Exercise caution when sense decoding as certain levels of QS and
DOS do not support extended sense and will present only six sense
bytes (0-5).

Check left column
lower tape guide
for binding or
dragging roller,
Refer to CARRL
D-24.

Bad or
binding roller

4

Check column

flatness using - Repair or
method described replace
in Discussion rolier

Column Rerun the
flatness within. disgnostics
specs.
Repair or replace No Trouble
column. See corrected
CARRL D-28B.
Yes
End of call

Discussion: To prevent the creation of tapes that may not be interchangeable
with 24xx series tape units, the 3411 models 1 and 2 are equipped with a

velocity rate of change per bit detection circuit. This circuit is active only in
the PE mode during a write operation.

When the error threshold is exceeded, a Data Check with a track-in-error (TIE)
byte 01 will occur. If a tape unit is experiencing a large number of Data Checks

on track 7 (TIE 01) during a write operation, suspect a velocity rate of change
problem.

Common causes of a velocity rate change error are:

1- Lower tape guide in the left column (model | only) has a binding roller.
Check the roller for free rotation. It is important that all washers and
springs are properly installed. Refer to CARRL D-24 for correct
installation.

2- Check for column flatness on models 1 and 2. Excessive warpage of the
vacuum column can cause excessive vibration at the tape loop. Flatness
of the vacuum column in the tape loop area should be checked using a
straight edge. (The edge of the half column cover, PN 2517722, can be
used for this measurement.) Column should be flat within 0.015 inches

(0.381 mm) over the area below the BOT/EOT block the full width of
the column, )

Unit Check Anslysis

XF1100 | 1845807

Seq. 1 of 2 |Part Numbper

See EC
History

443751
20 Sept 74

1Aug 73 2 May 77

MAP AA040

@Coov“o"' 18M Corporation 1977



Unit Check Anslysis

040

o to MAP
Action C

s

Jrun glsz‘ggcuon

Go to MAP AA08S

unic #afts

rite ty
operation

Any error
message

GO to MAP AA056

Replace ta
ugngZgax

All ¢t
units

#h

Repjags, a1

Were OLT
Sections run Go to MAP AA021

Unit Check
should not be
set

Retry failing
operation

Unit Check Analysis
XF1100 | 1845907 See EC
Seq 2 of 2 |Part Number History 1Aug 73 20Sept 74 | 2Mey 77

MAP AA041 L= 2ot 2o tomen]
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Equipment Check

B1

See Note

Read-
back data No

C

check (byte 8
b1t 4/

Only one
ta unit
failing

Write
enable ring
in place

&9,
A

Install write
enable ring and
retry operation

F 2
‘Go to MAP AAOBS’

_‘,/’/}u Chk
(bytg)u bit

E

TU Reject |
bit

(byte
Y 1)

XF1200 | 1845908

Seq. 1 ot 2 |Part Number

734556A | 7345568
20 Oct 72 | 20 Nov 72

734852

26 Feb 73 |

736107
11 May 73

7i4g64
lﬁug?S

P U

Note: Enter this MAP if you have equipment checks. If the action
called for by this MAP does not resolve the problem, go to MAP
AAO050 Entry 3 for further analysis. The byte and bit notation

used in this MAP refers to the sensc data printed out with the error
message. In the case of OLT messages, the reference is to the

sense received (SNS00-08 RCVD) line of the message. Bits are
counted 0-7, left to right. 3410/3411 sense bytes are numbered 0-8,
left to right.

c’/\
Only on No
unit ¥ailfng

E5:
o to MAP AAOQS
Entry 4

On1¥ one
unit ailing

‘Go to MAP AA058}

Replace logic
bogrg mot?on
control board,
capstan motor

nl ne
un?t ¥a?ling

Equipment Check

MAP AA045



Equipment Check

Qn1¥ one
unit failing

% an
Yes 3411 A-ATHZ2
A (S

0n1¥ one Only one
unit failing tape reel
failing

Yes

D 2o
Try another
tape

Only one
t?gg reel
i1ling

E1 E
Probe read bus
in 3411 nominal

evel 0,0v to Any failure
+5.0v

es

Mount reel with
write gnable
ring a%u READY

.-~ .

Note: Cards
are read
det. in 3411.

Meter +15 vdc

rom TB 4-6 §+

B
o5

)

OO e |} VOO

B3>

2222

aoox

SHRORRIG)

cceCe

SO —
i)

Replace Interchange
P A-A1J% an
A-A1K2 (See
Note)

Symptoms
Zhgnqe

)

Return machine
to customer

+6 vdc
from TB 4-2 (+)
to ( ? 1-4

Both
voltages
presént

2 "
O to MAP AAQS
Entry 3

Equipment Check

MAP AA046

Note: When interchanging A-A1H2, A-A1J2, and A-A1K2, refer
to ALD page A6001 for plugging instructions. All three cards
should be factory plugged as position "K" is model sensitive. If
they are not plugged, refer to the above ALD page.

'3

Replace file
protect switch

SRRRE' f57°

J3 4
Meter +15 vdc Meter +6 vdc
from TB 4-4 50) from TB 4-5 (+)
to DC TB 1-14 »] to DC( ? 1-4 Voltages OK
Go to MAP AC060
XF1200 | 1845908 | |734556A | 7345 734862 | 735107 | 734864
Seq 2 of 2)Part Number| |20 Oct 72 | 20Nov 72 | 26 fep 73 | 11 May 73| 1 Aup 73
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Equipment Check

®
(

046B1

®
¢

®
(

Lamp

Onl¥ one
(by(g' unit failing

® 60
( ¢ (

®
(

CrJ

2
OLT No
g;: runs ‘Go to MAP AAOQl’

0
C

Incorrect
sense., Rerun
OLTs or return
machine to
customer

®
(

G2 G
Lamp Chk Yes Visually check
<byt§ Bt BoT/EOT Tamps Go to MAP ABO70
) with power on

19

Resaé switch

Reset Key was Eresse or nit,lgads, "
(bytg 7 blt faul Y switch, rewinds, Go to MAP ABQO10
) wiring, or unloads
logic board
-]
angect cable:
t h‘asgx t
See CARRL D-16 Tglc .arg
cablé B an D09
(CARRL D-16)

Y
N

Replag:éf:pair

K 2
Replace/repair

1c rd
(Ckgggag-mg) 3!
ca ()
(CARRL D-?g)

Cable OK

Equipment Check

XF1300 | 1845909 734656 | 734556A | 734852 | 734864 | 443751

Sea 1 of 2 |PartNumber] | 18ept 72 | 200ct 72 | 26 Feb 73 | 1 Aug 73 | 20 Sept 74 ’ MAP AAO47

SEXEXEEEEE S 22222220

.




SYSTEM 370 MODELS 115 and 125 MPX LOG ANALYSIS

ls stem 370/

Yes

or lf\s MPX
attac y

Display MPX log

GENERAL

Mode Sel or
ENT R

Display last log

Mode Sei L
ENTER

- - - -

Return to MLM
page AAO10

MPX LOG ANALYSIS. G. NERAL
C0001 TOTAL LOGS (HEX).
CO01 DIFFERENT LOGS (HEX).

ERASE DATE: 74/04/13
FIRST LOG DATE: N,0/TO
LAST LOG DATE: N/O/TO

MODE SEL OR ENTER
G = GENERAL

L= LASTLOG

P - PRINT PICTURE

F = FORMER LOG
XX = LOG NO (HEX).

ID-C27A M:X.0B7F .6E.

MPX LOG ANALYSIS: LASTLOG
SUSPECT 1 /O INTERF, 1 CONV CD LOCB
ACT LOG 10 2D 80 00 00 02 19 01 00 FO 00 FC 40 20 02 27

DEV ADDR = 080 Note !

Display MPX log

Mode Sel MBO
ENTER

e - - o e o -

adadress

Bus In or
channel status
decode

Tape
attachm'""
dd

Go to MAP
AAO010 and enter

TAGS IN TAGS OUT BIT TAGIN TAG OUT
ACTUAL 0000 0001 1111 0000 0 STATUS OPERAT
EXPECT 1000 OXX1 1111 X000 1 SERVICE ADDRESS
0010 0XX1 ERRNO2DNote2 2 OPERAT HOLD
0001 0XX1 BUSIN 00 3 SELECT SELECT
4  ADDRESS SUPRESS
MODE SEL OR ENTER. 5 REQUEST
G = GENERAL . F = FORMER LOG 6  DISCONN COMMAND
L= LASTLOG XX = LOG NO (HEX). 7 NO TAG SERVICE
P - PRINT PICTURE
ID C27A M-X.OB7F .6E
MPX LOG DISPLAY 01
1 ERRORS RECORDED SINCE 74/05/13
LENGTHIDEC). ... ...... Note .3\ 16 ERRORNO(DEC).................. 45
DEVADR... . ... ... .....™ 80 DEV ADR,INTERR. BUF .. ... ...... 00
UNITSTATUS .. ... ....... 00000000 CHANNEL STATUS . Noted 00000010
FR—-END SNSREBA......... 00011001 TAGIN.. ................. 00000001
BUSIN...... .. ... ...Notwd o0 TAGOUT.... .. ... ... 11110000
IPL/MSCCTRL/SNS ......... 00000000 CTRLSTOMSC. .... ... .11111100
CTRLSTOIPU.... ......... 01000000 MSCINTF ... .. . ...... .. 2002
LOGID .. ..o, .27

PROGRAM SELECTION: MBO
CONTINUE WITH ENTER, C/CA=COPY P/PA=PRINT E-ERASE Note 5

1D:F270 ' M:X.0B7F .6E

eturn to System

k)
71_?4!. 118, 125

Note 1: Address of last failing device.

Note 2' Error 2D indicates attachment controller as fault.

Note 3: Address of faling device.

System 370 Models 115 and 125 MPX Log Analysis

MAP AAO047A

Return to System : R
2RQyrisor 128 Note 4: Decode these registers to further detin~ error
LN description. If data from the MPX log is insufficient,

return to CTM and run ASCAP.

Note 5: Execute after problem is fixed by returning t..:
Mode SEL MBO followed by E and ENTER

‘ Make a new entry'

XF1300 | 1845909 734566 | 734558A | 734852 734864 | 443751
Sea 2 of 2 |Part Number 1Sept 72 | 20 Oct 72 | 26 Feb 73 | 1 Aug 73 | 20 Sept 724

© 6606660606606 0600006060606060060606060606000 09000
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ABI Byte-MTA Log Systems 370/116, 370/126

-

s

Note 1: Analyze MTA Log entry for ABI message as
follows: (ABI is in hex). Use the first ABI.

.0 0 00

e

ABI 0/1]0/1]0/v]0/1|0/1{0/%]0/1]0/1
Bit Position|] 0 1 2 3 4 5 (-] 7

«

Note 2: The MTA Log Display is invoked by entering
MBK on the keyboard. Decode the ABI using the

) Enabie/brsable following table:
Corror )——siiii® encey 02 e

"
s

L “1am] o0 1 2 3 s s | e 7k
‘ HDWR | -
’* ‘ ‘ ERROR SPARE ic . XFR ALU | SPARE ] ROS TCU OFF| . .
Duselay the Rgn oLTe ¢ cry LPSM 1 A | e (wrewk PACE or|PETECT| msc [ruaus| onb
~ A TEkBeRaSEN o mTA_| BOC
' @ * Decode this table in descending orcer.
i;.
.‘ No Note 3: Refer to MAP AA127 for details of MTA Log
, / Routine. .
\ *Has there No Yes .
‘\ A an° JDOS message Note 4: When replacing any failing FRU called out on
1 this MAP:
. ) 1. Power down the System.
2.  Replace the failing FRU.
7 , 3.  Power up the System.
~ T2 D358\ vo Retarn 0 370/ 4.  Return to the System 370/115 or 370/125 CTM 12-1010 C to run ASCAP. -
@ Reaidtertron L2180
; es .
] 27 1:AB1
‘ : (Noaéésqlmt‘ a UL o = =
| | Y° @
: A1G2, 2,
Q Bit 6 on Bit 3 on Yes Replace Cards - g;:\ﬁzsg?g wfl'
_ Rbig2 4 4812 |
@ :
- g <
Yos Replace AIN2, !
I . ﬁ'i’rzntzug'z‘, ;
» Bit 3 on Yes ! n.pxﬁgzmgz, . ﬁ
T Replace AIN2, Yes Replace A102,
'  Feficates Ml e
@ :
' \ eyt EUTRRN :
Q ALz .
=
o XF1350 | 1846047 | [734868 | 443751 | 443806 o \
Sea 1012 [Part Number| |1ave7a | 208wt 74 | 2Mey 77 MAP AA048 f
‘ : ©Copyright 18M Corparmion 1977
!/
°
. SR !}




ABI Byte-MTA Log Systems 370/115, 370/125

entrxogé)lsee

Note: This entey assumes you

have come here from MSCI Log,

Coincidence byte hex '08’.

Replace AIN2, A1G2Y
A1P2, A1Q2 and
retry

Was ptoblem
corrected ,

i

’usiést?gfl

048

Remove tape
unit Bus In and
Bus Out cables

one tape unit
at a rime

Symptoms
change

Replace failing
card

R Al
PR

GO to MAP AA0>2

Clear the MTA
Log area

AB! Byte-MTA Log System 70/ 25

MAP AA049

lace A1
1P

2,

i‘l%lon

ails

Replace failin
P cables 9

Problem fixed

Yes

)

[srasce lon

KZdaneas 28°Y
D-40a)

\

Stall fails

R1n T3410 OLTs
|A-D Retuyrn to
customer

Replace A1Q2

Replace A1D2,
ePilfE2

Run T3410 OLT
A-D

Clear the MTA
Log area

XF1350 | 1848047

Seq 2 ot 2 [Part Number

734864
1Aug 73

443751
20 Sept 74

2 Mey 77

©Copyright 18M Corporation 1877
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LA

®O 6 6 0 ¢ O
« ¢ C ¢ ¢ A

(

(

00
( (

(

@ Q(O

(

Data Check

1agnQstic Yes

Coy G
s B

command 8B or
4B

C
Write

command § Yes

DTE (bgte a
bit 5)

3411 Mod 1

1E te 2,
Bit gyonly

G1
Check lower
left gu%de
roller for
stall or hind
(CARRL D-24)

H1

Rerun f;llénq
rogram o
S AT

Problem No

corrected

Exit repair
action

2

shqQuld be a
read command

ingle ta
unif system

E .
‘Go to MAP AAO?O'

Slngle tape
unit system

Only one
unit fails

Oonly one

tag:iigel

\J 2

Suspect bad
tape reel

L reel on anothe

Only one
ta e‘{eel
ails

only one
ta?e reel
ails

Try the failing
r
tape unit

Fails on
other tape
unat

XF1400 }1845910

Seq ¢ of 2 |Part Number

Ses EC 736672
History 26 Oct 73

4437%1
20 Sept 74

Ly

Discussion: Use this MAP to determine if the data check is caused
by tape or hardware. An attempt is also made to differentiate
between tape control and tape unit failures.

Data Check

MAP AA050



Deta Check

B

More than
one TU %ails

es
* 0sam1

gece.\ -gr

O

C
SNS
rece 1 vgd

receﬁggi byte

[o]
-v 052E3

its P,
0 or 5 of

?%oe 2 ON

o
B%ts 2, 6

£ byt

or 2ooN yte

G

Bits 1
or 4 of Byte

o

H1

See Note 4

Data Check

W No

Yes

Yes

Yes

Yes

Yes

Yes

S\ FE,

2
‘GO to MAP AAOSB’

t h,
rchange
A1K3 ?zone ne)

Discussion: Use this MAP to analyze failures in the tape control
read/write data path.

Types of errors are: ''read" or wnte ' data checks, and equipment
checks set as a result of bad "gating" lines or "hot" bits in the data
path.

Note 1: Cards A1H2, J2 and K2 have the same part number.
When these three cards are called out it should be necessary to get
only one new part. Replace the cards one at a time and retry until
the failing card is replaced.

When interchanging A-A1H2, A-A1J2, and A-A1K2, refer to ALD
page A6001 for plugging instructions. All three cards should be
factory plugged, as position K" is model sensitive. If they are not
plugged, refer to the above ALD page.

Note 2: Card O1A-A1D2 is used by tape units 0-3 and card
OIA-A1E2 is used by tape units 4 and 5. These cards may be
interchanged for problem isolation. They can cause failures on one
or more tape units.

Note 3: Since it is impossible to represent the P bitin a
hexadecimal printout, it is assumed that the P bit is ON when the
TIE byte is 00. If no sense information is available, take the "No"
branch.

E.

ﬁgmptoms

A§85¥> (?53:3“1))

)

aig-Ehanes,,

hange

Reglase 3411
A-A1HZ, A132
ATKZ, AIN

t
Retry (Note 1)

MAP AA051

ATL2 (Note 1)

chX“‘8§° (T1E

Note 4: If you reached this point, either you misinterpreted the
MAPs, or the MAP:s failed to find your problem. If re-entering
MAPs produces the same results, one or more of the cards in

following list is probably causing the problem.
""?&5“ AP OlA- AlD2 sep
(Nofe P ALE2
AlH2
AlJ2
Al1K2
AIlL2
AIN2

Note 5: On Mod 370/125, when powering up/down on 3410/3411
subsystem with program loaded, do "MODE SELECT" first.
Recover by pressing "CANCEL" key on keyboard.

)

XF1400 | 1845010 | [SeeEC | 738672 | 443751
Hea g ol 2 jPart Numt.er History m 73 20 Sept 74

e e e e s saa'a'a'a'a' e’ aala’aalala) ) ) ) ) ) ) ) )
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P,

-

0, 0.0 0 0 0 0 0 @

00000

I

-~

© 000000

€

{

(

Data Check

p—n1
Run OLT Section
T34100

B

Unxptd
system halt
or wait

Start msg
received On

Any error
in T3410D or
tape run
away

E1
Run OLT sections
A & B. Section C
f 7-trk or DUAL
YENS

Start msg
received on
1ag

Any errors

H1
Check SNS RCVD
tor correct TU

mode
featurg? (Note

A2
‘Go to MAP AA023'

(nly one
tape unit
ails

Go to MAP AA0S8B

F2
No
\-—D‘Go to MAP AA056>

Return the maching
to the customer

Model &
features
correct

EDOX,
EDQX2), or
EDOX32
msg

~J 2

Remove LWR test
card and replug
cables

Reseat deskew

-

-h 3

cables it dual
ensity

Y

Reseat LB
cables & Aumger
cards (CARRL
-165. Rerun
T3410D

F2

Remove cables &
inst]l LWR test
card at LB L &
M. Rerun T3410D
(Note J)

AELHEH

lE o

Discussion: Use this MAP to isolate tape unit data path
problems by using the special LWR (loop-write-to-read)
test card and OLT section T3410D. See MAP AA0SY for
procedure. Because the paths for data and sensc are the
same, it is possible for failures in this area to cause both
data checks and equipment checks.

Note 1: Card 01 A-A1D2 is used by tape units 0-3, and
card O1A-A1E2 is used by tape units 4 and 5. If you have
less than § tape units on this tape control, you wiii not
have the ALE2 card.

Note 2: Check sense byte 6 for model and feature codes:

Bit 2 ON if TU has dual density feature.
Bit 2 OFF if TU is PE-only.
Bits 4-7
0G00 = Model | tape unit
0001 = Model 2 tape unit
0010 = Model 3 tape unit
All other combinatious of bits 4-7 are invalid.

Return the
machine to the
customer

s

Seq 4 of 2

XF1500 | 1845911

Part Numbor

See EC 736672
History 26 Oct 73

443761
20 Sept 74

Note 3: The LWR test card, P/N 5861454, is an offline
tool and must be ordered by the Branch Office. Referto
MAP AAO054, Note 1, for assistance.
The LWR test does not check the R/W head or shieided
cable to the R/W logic board,

EXT = LWRI1 for Mod |

EXT = LWR 2 for Mod 2

EXT = LWR 3 for Mod 3

EXT=LWR (x) See
CARRL D-16

[
G

Reglace 3q1i
A1D2, AlE2
(Note 1)

Che'%'k model &
eature

RS, 55

V!

Correct the
plugging error

Plugging OK
99119 and retry

Data Check

MAP AAQ052



g R
cable:p 9

Clean read/write
head and check
cieaner blade.
Blade should not
be loose.

Run T3410D

Return machine
to customer

Regeat deskew

€° qbTes®

Run T3410D

slace R§
hea assem

Date Check

MAP AA053

No Run T3410B ¢ C.
Return machine
to customer

es

Remove chles 1
1nst
test card at
deskew 13
(CARRL D-lB)

Run T3410D

Interchan

An¥ error
msg in T3410D

1c to dz keu
Run TSG?

Re acg deskew

D-?g)

f the

TS 18

cab?

XF1600 | 1845911 See C

Seq 2 ot 2 {Part Numbher History

736872
26 Oct 73

443761
20 Sept 74

2 May 77

©Copyright 18M Corporation 1977
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Data Check

05232

1

A
Unplug J & K
cagleg at all

Install test
card & jumper
(see Note 1)

'

Run T3I410D with

D1 }
You will ?et
"INTV_REQUIRER"
ms?. Reply "P

o proceed

option (Note 2)|e¢—————

Jumper and
ground another
TU position
(Note 1)

Replace
0g1lc boa
(CARRL D-1

O
Frior
In routine

angle tape
unif system

i

Jconnect the
next tape unit

MO

All

tape unit

positions
tried

Hangs or
loops “on only
one TU

3

Discussion: Use this MAP to diagnose tape-unit-caused
unexpected system "hangs," halts, or "loops," and some data
path problems.

Note 1:
Tape Jumper This Point to
Unit Ground (A1C2D08)
0 AlIC2D11
1 AlC2J11
2 Al1C2P11
3 AIC2UI1I
4 AlE2DI1
5 AlE2J11

Plug the LWR test card part 5861454 into logic board
sockets J & K of one of the tape units and install the
ground jumper as specified in the MAP above. Plug
the two cables together that were plugged into ] & K
by plugging into the pins on the LWR test card. The
pins and land pattern on the card provide the necessary
crossover to loop Bus Out signals back to the Bus In
cable. You must ensure that the cables are correctly
oriented so that pin BO2 of both cables is at the top.
If you came here from MAP AA052, sockets J and K
become Land M, and the signal is looped from socket
L to socket M of the % planer. It is not necessary to
plug the Read/Write cables into the card.

Note 2: Enter OLT Device/Test/Option
TU Mod 1: TU Addr/3410D/NFE,EXT=LWR 1/

TU Mod 2: TU Addr/3410D/NFE,EXT=LWR 2/
TU Mod 3: TU Addr/3410D/NFE,EXT=LWR 3/

Remove jumpers

Connect "ca

for one tape
unit

es’ Note 3: Card 01A-A1D2 is used by tape units 0-3, and

card A1E2 is used by tape units 4 and 5. If both cards

1

are in the machine, they can be swapped for further fault
isolation.

If these cards were swapped, you must change the
jumper on each card. ALD pages JA101 and JA201

Run_T3410D w/o

EXT" option on

TU "that was
just connected
(Note 4)

show the location of the jumpers.

Note 4: You must cancel the external option at this
point. To do this, enter TU ADDR/3410D/NFE,EXT=/

All units
connected

)
Ps

Return the
system to the
customer

Y

Note 5: Cards 01A-A1D2 and -E2 are the same part
number. The E2 card is present only when more than
four tape units are attached to a tape control.

Cards 01A-A1H2, -J2, and -K2 also carry the same part

Replace §
logic board or
Cables from
3411 to TU
(CARRL D-16)

number.

XF1600 | 1845912

Seq 1 ot 2 |Part Number

734556 | 734556A
1Sept 72 20 Oct 72

7345568 | 734864
20 Nov 72 1 Aug 73

243751 Data Check

R MAP AA054




: D-ti Check

Discussion: You have reached this MAP because only one
tape unit failed while being looped back at the tape control.

Note: If these two cards are swapped, the jumper on each
82831 card must be changed. ALD pages JA101 & JA20! show
jumper plugging. ‘

B 3 —
*nterchan e
re than 4 Yes 3411-A1E2 with
TUs on system A1D2. Run
T3410D (Note 1)
N,

—t )

nterchange
34%1-A1D with

-AVE2. Run
T3410D (Note 1)

Y

Re?lgce

3411-A ? AlL2

or 3411 to TU
cables

)

)

)

)

29,
B Lo

Repli$§23411

)

)

e d
3
)

)

) )
® 00

)

)
® O

)

Data Check
M P 0 55 XF1600 | 18456912 734558 | 734556A | 7345568 | 734864 | 443751
A A A Say. 2 0t 2 [Part Number 1 Sept 72 20 Oct 72 20 Nov 721 1 Aug?73 | 20 Sept 74
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O 000006060600 000
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Data Check

052F2

B

Only one

ta?g nit
alls

Ensure that
same error
occurs on other
tape reels

D1

Ensure that the
head and tape
path are clean

More than
one tape reel
falls

Fail with
DTC (bgte 4
bit 5)

G 1
Check idlers
and quxdeg for
binds § a 6US'.
See CARRL D-23
§ D-24

dlers and
guides OK

\J 1
Check erase

SUSg

Dual
density tape
unilt

E £

ect failing
ape ree

kY

.
€24

cagfes,

place LB
head to

logic

lgée/adju
er or gui

Re?
1d
(CARRL 0;23,

D-24

ge

Repléce deskew
bd, LB cabl
head to deskew,

deskew to L
Xover cables

See CARRL D-16,
D-18

Clearance OK

— )

Adjust BOT/EOT
g ee CARRL
D-25, step 11)

ﬁhe ktca?les
ea o 1
board to 331?

head to tage
clearance ee
CARRL

XF1700 | 1845913

Lea g ot 2 1Part Number

734656
1 Sept 72

734556A
20 Oct 72

7345568

20 Nov 72

734852
26 Feb 73

443761
20 Sept 74

(

(

Cables OK

Go to MAP AA085

ne

L

Reglace
defective cable

Data Check

MAP AA056



Zone Card Fallures

A\m Ty
CED)

B | med
swa?'A1H2 with
A1J2, Retry
fa;l;n?
operation (see
Note)

O

ngﬁcﬁ-m 12

“aeige

1
Swap AIK2 with
A1J2, Retry

rlln
S
00 )ee

operati
PgLD Ag

E 2=
Defective Sard
now AlJ

Symptoms
ghg replace/repéit

nge

Zone Card Failures

MAP AA058

page A6001 for plugging
plugged, as position "K"
the above ALD page.

Note: When interchanging A-A1H2, A-A1J2, and A-A1K2, refer to ALD
instructions. All three cards should be factory

is model sensitive. If they are not plugged, refer to

XF1700
Se. 2 ot 2

1846013

Part Number

734586
1 Sept 72

734556A
20 Oct 72

7345568
20 Nov 72

734882
26 Feb 73

443751
20 Sept 74
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~ OLT Section A Messages

‘ Discussion: The questions about message numbers on this
MAP pertain to the first error message. You could have
et several of the messages listed here. Start with the first error
. message on your printout and answer the questions with
regard to that message
.“” Note 1: System 370/115 or 370/125, A1M2 becomes
A1G2 in the 3411 tape control and A-B1C2, A-B1D?2
< in the 3125 and AA1S2, AA1T2 in the 3115. Inter-
. face problems can also be caused by attachment cables.
If MPX attached, the channel interface locations are:
— 370/115 and 370/125 — 01BA1BO02.

AR

Bad card 55 now
repiace/r( ‘pair

S’ Al I1f "CC RCVD" A
Entry- Read msg n t gre-
Discussion ——————p{Go to MAP AAO13S
a;tepsk, take

o
RCVD msg

.v
B1 Only one M}rzxterchag?ﬂz S t
A . o
. Go to MAP AAO65 AO101 message unltyfalls ett %axlan Xﬂgnqi‘s
p—
- C
Intervention Yes A0103 or GQ to MAP
. nrgqufredo A0212 message AAOSS, Entry 03 Go to MAP AA110
p
® i
-’
[ '
Cannot clegr Yes
device en ‘—]i A0122 message
N
o °
N
[ :
Y
= A0209 message
N’
@ 2
. R :1-1 3411 F
e
R M%? ATNZ, ves 20210 or
. AV AP2, A0211 message
— afg2
® :
-
. G G
Yes
N - A0302 message
@ .
N
. ey X
Check ta unit
feature gem el Yes AQ305 or
o glu ging A0306 message
. (IN TAg)a, Fig
o
Y
\g J
- If geu gxn§ xs N
g cor
ST A0402 message D—
. Entry 04’
\ es 611
o B
K 2
. At Regla e 34
@
Y
@
@
\
, OLT Section A Messages
. XF1800 | 1845914 Ses EC 734864 | 443751 . o
S 1 o1 2 [Part Number History 1Aug 73 20 Sept 74 {
_ ‘ MAP AA060
A\u/ 3
‘)
®
A ;
! X
& ¥
L g %




OLT Section A Messagss

A0502 message

B
\ 6 to MAP Mosb
= Entry 04

A0509 message

2
( Go _to MAP )
Yes AAOB%-A1

AO0512 message

2
yos ‘Go to MAP AAO67’

System
37 4\ 5 or
125. Note

AQ717 nessage

H .
e

Replace MTA
cards A-g\cz,
A-B1D

Problem fixed

2
End o
ac

f repair
txonpa

OLT Section A Messages

MAP AA061

Note: If Systems 370 Model 115 or 125 MPX attached, answer this block no.

Cg;ck 1/0
lnierfacg

voltages

Problem fixed

XF1800

Seq. 2 ot 2

1845914

Part Number

Ses EC
History

7348684
1Aug 73

443751
20 Sept 74
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. O( Q( C( Q( ® C( ® 9 o0

_ ® O
( C C C C ¢ ¢ <

«(

(

(

(

intervention Required

switch is in
Enable position

All unit
on t?xs 34?1
ail

., Yos
Problem fixed

A
‘ Run T3410 A-D ’

Note: If System 370 Models 115 or 125 MPX attached,
answer this block no.

by

Check 3411 &
312 nterfgce

4~ See CARRL D-16 cables an
connectors

5
Return to
System § IPL

ables fix
problem

Did unlé
drop ready

Replace A1G2
7953 A1N§,'
alv2

E1
E
contro °3§3§§ss
is p z
rect ALD
cogaqe AXO 2)

Fix problem

E3
‘Go to MAP AB100’

P

Check tége unit

| addr SZALD
ugging

ga é3 Jalotr ¢
qJA281)

G

Pluggin
correc

O

A

N N 5
2L 3 ad
[Plug AIM2 card Interchange
(see ALD Page AIK2 with ATH2. Yes Run T3410 OLT
A6002 for Retry failing Sstill fail Sections A-D
correct operation
address)

e

H

Symptoms

Bad card is in
change ATH

370/ 2, replace

becomes A1G
MTA (native)
attachment only

On Srstem 370{1 15 or
25,A1N%

J 1 —] 3 =
heck. 3411 Interchange
2ég?ecz c2, C3, ATHZ and A?JZ
ca, Cg, 2y, 22

vy

Bad card is in
ATH2, replace

2
‘Go to MAP AA110'

XF1850 | 1846052 734864 B | 443751

e 1 ot 2 [Part Number 1 Aug 73 20 Sept 74 . MAP AAO%

Intervention Required
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NRZI LWR Failure

Al F See CA%I}%-G
Entry u?gres 48’

Reg?ace lo

board R w head
assem ly

dxief‘é"ﬁ""?)

ith J
et ty (Note 2)

Etchangs)

RENTERD
Z
with ? S

Retry

cthgeoT’?‘I E

11
?LS“A 162

Discussion: Since OLT Section "A'" tests NRZI loop-write-to-read
after testing PE loop- write-to-read, this MAP assumes that PE
loop-write-to-read is working. If PE LWR failed, you would get an
A0502 message and should go to MAP AAOQS1. It is possible that
an intermittent failure could have passed PE LWR and failed on
NRZ LWR. If the action on this MAP does not resolve the
problem, go to MAP AA0S5I.

Note 1: Since it is impossible to represent the P bit in a
hexadecimal printout, it is assumed that the P bit is ON when
sense byte 2 is 00.

Note 2: See ALD page A6001 for plugging instructions.

D,
D

Reglsce 3011

XF1900 [ 1846915 | | See EC | 736672

Seq. Yot 2 {Part Numbcd History 26 Oct 73

443751

20 Sept 74 }

MAP AA067

R

NRZI LWR Failure



Skew Check and Acdijust

Entrz Read
Dis ussxon

tracking

a9
Ad

Run_T3410P
EXT=T

1
<Go to MAP AAOJS'

D1
¥or mechanical
skew check see
Note 2,

L&

Run T3410P with
options
“NFE, EXT=M"
(see Note 1)

You Wlll get
INT RE
Mount ew gape
reply

)
G

Reply "D" to
message

"XPO044"
message

®*

Repl "M" to
message

"XPOO11"
message

J 1
Wait for skew
grxntout
Eare with
CARR 57 Part
6, Page 6

kew in
imits

1

K 2

Go_to CARRL Fig

D57 page 3. Do

mechanical skew
adjustment

Remove dual
dgnsxt{ éumper

+— ua gnsity

tape unit

Skew Check and Adjust

MAP AA070

Discussion: Since skew and tracking are interrelated, you are

asked to verify that tracking is correct before proceeding with skew

checks (AA072). The sequence is as follows:

1. Tracking EXT=T

2. Mechanical skew. EXT=M T3410P

3. Electrical skew (forward). EXT=F EXTERNAL

4. Electrical skew (backward). EXT=B OPTIONS

8. Electrical skew (write). EXT=W

A tape unit that does not have the dual density feature does not

have electrical skew adjustments.

Message ""XP0044" requests removal of the dual density jumper on

tape unit logic board for EXT=T/M. Reply "D" when removed. For
EXT=F/B/W, plug dual density jumper. Reply ''D" when plugged.
Message "'XP0O11" requests the master skew tape mounted on tested

tape unit for EXT=T/M/F/B. Reply "M" when mounted. For EXT=W,

mount scratch tape with write enable ring. Reply "M" when

mounted.

Skew adjust
complete.

Return TU to
customer

Note 1: If runaway occurs on the particular tape unit you are
testing while running OLTs with OS or DOS and trying to read
a label, RESET the tape unit. After “unreadable tape label”
message, ready the tape unit, and continue by replying “P”’ to
proceed.

Note 2: Adjust the 7-track mechanical skew. Leave the 7-track

B jumper on the logic board and turn FWD and BKWD electrical
Enter s crlpnoF skew pots on deskew board clockwise for minimum setting.
After adjusting mechanical skew, readjust electrical skew.

v

"XP0044"
message

Reply "D" to
message

"XP0O11"
message

Ja
Go_to_CARRL F
D-57 Page alg

Step 1:
"Forward skew
Adjust

XF1800 | 1845015 See EC

Sea 2 012 {Pa t N.ymber History

736672 | 443761
28 Oct 73 | 20 Sept 74
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Skew Check and Adjust

71

B1 070J3
-—-—BI:}-—&-———

Run T3410P.
Enter:
"/3410P/EXT=B/"

”

"XP0044"

Reply "D" to

message message
D2 .

"XP0OO11" Replg "M" to

message message

"¥pPOO11"

B

Reply "M" to

message méssage
Wait for skew I1f 7-Trk,
printout § observe format
comgare %3 +—— consxderatxgns
on

Page 6, Part’6

1

Page 6, Part 6

N4

Go tg CARRL Fig
7_Page 4

Step 12C Write

Skew Ajustment

Waxt for skew Skgﬁlchecks &
rintout justments
Cog are with complete.
CARRL Fiq D- 57 Return TU to
Part 6, ga customer
F
K Go t? CQSRL Fig
s _skew in
Step 11B:
limits Backward Skew
Adjus
G1
Remove skew
tape. Mount
work” tape with
write éenable
ring
piaammnnn H 1
Rergn T3010P
"/3&10P/EXT w/"
\J 2
"XP0O044"™ Reply "D" to
message message —
XF2000 | 1845916 734566 | 734566A | 7345668 | 734852 734864
Sea ot 2 |Part Number 1Sept72 | 200ct 72 | 20Nov 72 26 AL 73 | 1Aug 73

© 0000000000000 000000000000000000o0c0

Skew Check and Adjust

MAP AA071



Tracking Check and Adjust

A1
( Entry- Read )
Discussion

[eu—1
Remove half
column cover §
mount master
skew tape

.

Discussion: Entry to this MAP assumes that a visual check of
tracking has been made, using CARRL Figure D-36. The
objective is to have tracking as specified by CARRL Figure D-36
Step 9 and to have the tracking printout of section T3410P indicate
minimum tracking shift between forward and backward tape
motion.

Bl
Remove dual
density or
7-Trk jumper.
See CARRL Fig
D-16

I |

Run T3410P.
Enter
"/3410P/EXT=T/"

"XP0044™
message

D2

Reply "ﬂ“ to
message

Y

"XPOO11"
message

L&

Reply "M" to
message

wait for
tracklng graph

printout

Y

Combare
rintou't wi
FL ’1 D

arts ;
c? qu Y6

th
37
8

H
1s tracking No
' oK

es

1

Has the left
adjuster been jYes
tufned since
entering this
chart

No

T.‘E.Sﬁ% shaute

uxre onl
sfg ht ch !o
ad)u ter

mJ 2
Install half
cclumn cover 3
visual X check
trackifng. SS
CARRL F1g§ D-36

Y

Note 1: If you are unable to obtain correct tracking after several
tries, or if the printout shows no change between tries, go back to
CARRL Figure D-36 and verify the visual check of tracking.

Note 2: If runaway occurs on the particular tape unit you are
testing while running OLTs with OS or DOS and trying to read a
label, RESET the tape unit. After "unreadable tape label" message,
ready the tape unit, and continue by replying "P" for proceed.

G 3

Rerun T 410
ENTER 3 E

H3

Turn left adjus

ter more

than 10 degrees
ee

CAU 10!
Notes 1 § 2

1
to MAP AAO07
Entry 2

Tracking Check and Adjust

MAP AAQ72

V

Dlscu8§xonént

when trackxng
is correct (See

ecu§g CARR
(:‘ B-59 3

XF2000 | 1845916

Seq 2 of 2 |Part Number

734556
1 Sept 72

734556A
20 Oct 72

7345568 | 734862
20 Nov 72| 26 Feb 73

734864
1 Aug 73
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Velocity and Tachometer Checks

(Msfs}’s? T3 )

8 LT S
B8 E-2%5ha
1-L. Usc OPT

NFE

( 2
Any error Return the
messages system to the
customer
es
D D D
Yes "EO128" No 107" or
messgﬂf itom - message 59!0‘099
d message
o es es
E E 1E
Erro NO Aslmmetty Yes ? :cg gg bian
messgg? Erom rror §
TIA10F
es ﬁEix o
F Re lace/re 1
128" Qr Yes Exon (= neao{ %
F0228 board, quxc — qugres g
message ard,
capstan moto:

©

chenﬁ:thst{ggfg

PLRRaE D149

message

&

Run OLT T3410 E
¢ F

Any error

BRI B 28"
capstan mocor

Same failure

méssage

K1

Return the See CARRL
mackine to the quures D-19,
D-16, & D-35

customer

XF2100 | 1845017 | [ 734556 | 734586A | 734884 | 443761 | 443800

Sea 1 of 2 |Part Number 180pt 72 | 20 0ct:72 § ' Au873 | 20Sept 74 | 31 Oct 75

D4 g
Go to MAP AA0O4O
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Vslocity snd Tachometer Checks

MAP AA080
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Veloclity and Tachometer Checke

“ 080E1
" Error W\ Yes 7 "G0105" N No Q192" gr lac See CARR
mes’ﬁi?ogrom b message mggzgge cost'?! gg § }——‘ hg“r5?|2 13 14
o Yes :
axbl ta Cheﬁ uides,
messarro§rom Yes mzmg oF tg. ey ttégétgsf )gun oo Fxsggegkgegg,
) Si? [ oagothe BMSG 3 D-
transport

C ) C [ N

ss!-:rrogro Yes ChVelocxty o\res ﬁést%g& Rel';’:‘;:‘
) ) u
53385017~ gox “Bigs 35 1 A1P2, A AlGY
o o
D 1k D
Inter han B/1
Run '1'3410 OLTs Sf:h Check Yes 8 gr / p
A-D J Brte.s, Bit ) Ut“‘e::“ ;,1.'!‘. End repair action

-

Yes

Any errors Go to MAP AAOAO) Rerun T3410L

Szm toms
hange

Rgglage logxc

capstan motor

e e 'a ' a'a'a's'a’'a'a’'a'a'a’'aa’'a’a’
® 060060600600 0600 0 0 0 o

)

Velocity and Tachometer Checks
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Read/Write Head Assembly

Al
‘ Entry ’ AAQ13

n

B 1w
Check head
surface for

contamination §

clean the head

C
Head

free from

contamination

D1
Check
tape-to-erase

head clearance

See CARRL Fl?.
D-25, Step 11

E

5
£

1f unable to re

move contamina-

‘have

to reg ace
R/W h

assy

e | ) enmetmna——

Adjust BOT/EOT

Discussion: Entry to this chart is for data checks that occur on
only one tape unit and the R/W head assembly is suspected to be
cause of the failure. Be sure the data check is not caused by
defective tape. Try more than one tape reel.

Note: See Note 1 on MAP ACO060 for voltage check procedure.
The -4 volts need not be checked at this time.

ee CARRL

S
- Figure D-40

Read/Write Head Assembly

ol No asgsembly. See
Clearance OK CARRL Fig. D-25
es
F |t
Check volta?es
(see Note
G \12
No See Note 2, MAP
Voltages OK AC060, for
action
es
H | ok
Load reel with
write enable
ring on susBect
TU and READY
the TU
|--->‘086
{ Bl
XF2200 | 1845918 734556 | 734556A
Leaq. 1ot 2 [Part Number 1 Sept 72 | 20 Oct 72

ey MAP AA085

—
L



Read/Write Head Assembly

Note: The +15 volts comes from A2 TB1-16 (YG110) to J21-J26
(YG112) to the tape unit dc TB1-10 through 13 via the dc cable.
From dc TB1-13, +15 volts dc goes to the motion control board pin
C1, through the board to pin B14 and from there to TB4-6. The +6

86
085H1 volts comes from the A2 power supply to J21-J26 (YG112) to the ~
I tape unit dc TB1-8 & 9 via the dc cable. From dc TB1-8, it goes to
. TB4-2. o
[T TN ~
rqom -
to dc TB1-14(-)
ARRL D-17)
~
" [
Meter +6 vdc -
from TB4-2 (+)
to dc TB1-4 (-) ‘
-~
D2 D 3: ~
Meter +15 vdc !
rom TB4-4 (+) Meter +6 _vdc
Voltages OK { to dc TB1-14 —eeep § frOM TB4-5 (+)
(=) to dc TB1-4 (-)
-~
-‘-\
G "é CARRL E E'
o to R FILE
Fig. D-36. L Yes PRS?EE%eSWLCCh
\‘Lsuﬁl tracking Voltages OK assembl see
check & return CARRL D-15)
here —
o
TN
F F2 F 3
) Problem with
) No Adjust voltage dis-
Tracking OK tracking. See tnbu?xon to '
CARRL Fig. D-36 TB4 (see Note) -~

es

-

RepYace head
assemblé,
c?bles hea dto

ogic board.
CgRRL D-40

‘

)

)

. ’.

Read/Write Head Assembly

MAP AA086 gy forwindl B [poset Al Proiannll Efaves
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Hardware Error (Bystemn/3860; 8yastem/370)

nery’ ss)'wo Not

Check the -4 nsure
vof( power tnabfc Disable
supply 5CARRL el $W1LCHh 18 1N
[+ BB 2 Ensble position

Probe Jalt AIN2 No
D02 1 -hdwr <
errory FBOO9

System
333592

Yes

Probe 3211
A1V2G08

Line down

Yes

Yes

stelay Ms

iocation X'BO’

to check for
LCL

MPX
attached

Jumper 3411
A1M2503 to
ground

590, 2L A
er) i‘580§

Pro 3411 AIN2
5’33 (+1
pParity) FB0O3

Suspect interface
cable or CPU
channel

Trouble
corrected

v

Pro 3411
AIM, (+ADPT
Bus 7) HCO008
Line up

es

2300 | 1845919 See EC' | 443751 143808
sffq of 2 |Part Number History 20 Sept 74 2’,‘“" 77

©Copyrght 18M Corporation 1877 ;

Ww: Hardware ervors in the 3411 will freeze the
MICTOProgram 3o it is not possibie to get sense information to the
CPU. This chart calls for probing of points to determine if there is
a hardware error. If there is a hardware error, additional points
are probed to determine the type and cause of the error.

Note 1: Your probiem could be caused by a loose or failing cable
at the 3411 interface connectors or at the 3411 circuit board A and
B sockets.

If your probiem is fixed on this MAP or you exit this page, remove
the jumper you installed in Block F2.

Note 2: The MTA Log Display is invoked by entering "MBK" on
the keyboard after "MODESEL" is pressed.

o P18 ot ™

to g%? AA???)
—
Z

Have OLT
sectiong been
tried

Yoz

o
Jumpey 3411
ATNDS03 to Go to MAP mamp
ground %,

N
| d
Line up o W an)
2T Y
e
AERSS Teaner
q 4 ine .
Bus 1) HCOOB Line up

eg

@%_j

3

g

P4R14°

1
i
1

g>>?ﬂ

Hardwara Ervor (System/ 360; System/370)

MAP AA110




Hordware Brror (Bystem/360; System/370)

8 110

)

ARrghs a1t Note: If machine still fails check -4 volts at A1Q2MO06(-)
Parity) FBOGS to A1Q2P08(+). Voltage should be -4 volts + 1%. Check +6 volts
at A1K2S11(+) to A1K2UO08(-). Voltage should be +6 +4%. If

volts not correct, go to MAP AC060 Note 2.
[

Pr 3a
MN&%G (+XFR
error) FBOO3

R 1
\ epl:?§2341 ’

LCL Entry 370/115, 370/125

Description Table:
MS location X’B0’ for LCL Display. Decode as follows:
Bits
p— e,
| . 8 16
L 20 (3ed |cicrchange Ot 0000 0000
t:?é:t‘)m - :d‘.spoi:l’st‘:)&lzs x 1‘ ‘ 1 1 1 1 1 x X

81 82 83

Replace logic
cgrds Atgg,
A1G2, A1P2

lnte;chm
interface %u
A1Q2 (see Note)

e
 §
and tag,gibles

es
\ Replace bad ’
cable

Problem »
corrected

Rf lace 34811
$a%c ﬁ?’ [

A ’
AP2, AQ

e ards
k.ekpl c' 'ﬂiffz ReplacT bad
located in s‘yé 370/ cable
115 or A-BIC2
A-B1D2 located in
Sys 370/ ‘25

Problem
corrected

Run T3410 A, B,
and C }

Hardwars Error (System/360; System/370) Py
MAP AA111 XF2300 | 1645010 ) | Vivtory: | 32074 | 2oam o

DCopyright 1BM Corporation 1277
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'v Channel Problems

\”,
. Note 1: Refer to SER 3 for functional description of FE Diagnostic Probe. You must
understand probe response to ""Line Up," "Line Down," and "'Line Pulsing."

@
;'l A G
) AT \
Replace 3411
Ent | (+PULSED or PwR
.\./ nery on RESET) #0711 AR catgster
ote

e B, | B

%Beckb%a11 Eo y
s a

s 3453°a3¢x°¢ | #————— see cARRL D-16 Line up ° § 8 p

: c ock) C 83

es

1
Cchk 3411 to CPU
N cables at 3411 Probe 3411
AYAX & AYBX & A102G0S 6+Sys
3411 interface Res) FBO11
connectors

"I,

Replace/repair
P cab{esp

L
. Cables OK

I ) . es

- EN —}
Met?r volts
3411 Al 88806( ) 3 8
to Mga 8(+) MQ D 2 éépwn
shoul ?g -4 on Res)
+ or -

.

N Fi
Meter +6 volts
A1K%s11 +) to
AIK2UQB(-) ., It Line up
should
+ or - 4% |

4

bg +6
o
o to MAP AC06
Voltages OK
@

‘GO t» MAP MOSZ’

Check slxp on Meter 3411 AIM2 Cch
voltag 5 (+Disable- volgﬁzt:;thoo
) cgnnectors See Enable) meter ]e—————-— not use FE
1A Page switch in probe
.\ yC enable position

\J 2

Correct
connector
problem

Eonnectors
1n place

-4.0 volts

Yes

You have a defective Enable/Disable switch or defective

’\w wiring to the switch. The switch is wired from TB2-6
(ground) through the switch to TB2-12 and then to
A1G2P13. A1G2P13 connects to AIM2M10.

XF2400 | 1845920 See EC 736672 443761 Channel Problems

.\., Seq 1 of 2 {Part Number History 26 Oct 73 20 Sept 74 ‘ MAP AA1 1 2
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Error Messagaes and Action Codes

Find the OS or DOS error message in the left column of MAPs AA120, AA121, and AA122.
Using the Action Code listed with the message, go to the Action Code charts on MAPs AA123,
AA124, and AAI12S. Take the indicated action.

ERROR MESSAGE

CODE

REASON FOR MESSAGE

BACKWARD INTO LOAD POINT—A backward command, other than read backward, into

DATA CONV CK (0S)

BK INTO LP (DOS) X load point (BOT) was issued to the tape unit. L
BUSOUT CHK (DOS) p |BUS OUT CHECK—Bad parity was detected on bus out during command or data byte
BUS OUT CK (0S) transfer. .
CANCELLED DUE TO A A machine check has occured as the result of a channel failure, or an 1/0 interrupt that
CHANNEL FAILURE (DOS) caused a logout has occurred. ]
(1
CANCELLED DUE TO 1/0 0 An unrecoverabie |/0 error occurred during job processing.
ERROR - ——]
CHAIN CHECK (0S) K CHAINING CHECK—A channel overrun occurred during data chaining on input
] operations.
CHANNEL CONTROL CHECK is caused by any machine malfunction affecting channel
CHAN CTL CK (0S) A controls. See: IBM System/360 Principles of Operation, Form A22-6821, for full
explanation of this error. See Note below. o
CHANNEL DATA CHECK indicates the channel has detected a parity error in the
g?éﬁf&%@f K (0S) CHAN A information transferred to or from main storage during an |/0 operation. See: IBM
System/360 Principles of Operation, Form A22-6821, for a full explanation of this error.
CHAN ERROR ON CUU A A channel control check or interface control check occurred during an 1/O operation on
(DOS) the device at CUU (channe!l and unit).
CMD REJECT (OS) COMMAND REJECT—Invalid CCW command or command sequence was detected by the
COMM REJECT (DOS) B device, or a write type command was issued to a file protected tape unit, or a Data
Security Erase (DSE) was not chained to an Erase Gap command.
DATA CONVERTER CHECK—The data block just read in data convert mode did not
contain a multiple of four characters. If the system is available to run diagnostics, run
CONVRT CHK (DOS) E T3410Q (Log Analysis) to get an analysis of the failure. If the system will not be available

for some time to run diagnostics, you should proceed with an analysis of the sense bytes
printed out with the error message. Use this chart to find the action code associated with

the sense bit(s) that caused EQUIPMENT CHECK to be set on.

Note: On System 360/25, the "Disconnect In" line should be made inoperative to clearly define

the failing 1/0 attachment.

Error Messages and Action Codes

MAP AA120

XF2400 | 1845920 See EC | 736672 | 443751
Sea? ot 2 fPart Numner| | HWistory | 26 0ct 73 | 20 Sept 74
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Error Messages and Action Codes

i 21, and AAI122
. S or DOS error message in the left column of MAPs AAI120, AAI21, .
mﬁﬂﬁeom?iron Code listed with the message, go to the Action Code charts on MAPs AA123,

AA124, and AA12S. Take the indicated action.

SENSE
ERROR MESSAGE bveo. bit | CODE [REASON FOR MESSAGE

The tape unit or tape control has detected a data error other than BUSOUT
CHECK. DATA CHECK can be caused by any of the following:

1. START VELOCITY CHECK: The tachometer velocity was not within +5%
8,5 JJ of nominal timing for four consecutive tach pulses, within a total of 16 tach
pulses, after the tape unit signalled it had completed generation of the 1BG.

2. END VELOCITY CHECK: The tachometer velocity was not within 5% of

8,56 JJ nominal timing for four consecutive tach pulses after the end of the read
back check of a write operation.
45 FF 3. DIAGNOSTIC TRACK CHECK: A dead track or a phase error was detected

during a loop-write-to-read (LWR) operation.

4. VERTICAL REDUNDANCY CHECK: A parity error occurred on a read
3,0 Z which was not corrected during a read or read backward, or a parity error
occurred during a read-back check of a write operation.

5. ENVELGPE CHECK (PE): During a read, read backward, or write, the
3.3 EE signal amplitude dropped below an acceptable level, or a phase error
occurred.

6. PE ID BURST CHECK: The PE identification burst was not written
DATA CHECK 5.3 DD |correctly from BOT, or a start velocity check occurred during either a PE or
(OS AND DOS) NRZI write from BOT.

00000000000 0 ¢

7. PARITY COMPARE CHECK: The parity of a data byte sent to the channel
4,5 HH |disagrees with the parity of that byte as it was received from the micro code
portion of the tape control.

,.
|

8. FALSE END MARK (PE): The postamble all ones byte was detected
5,6 DD |prematurely, or too few postamble zeros were detected after sensing the
postamble all ones byte.

9. SKEW CHECK: Present if bits within a data byte are excessively

32 BB misaligned during a PE read or read backward, or during a NRZI write if bits
' within a data byte do not arrive within approximately 40% of the normal

byte period during a NRZ! write.

31 AA 10. MULTIPLE TRACK ERROR (MTE): Present in PE operations if two or
' more tracks have envelope diopout and/or phase error in the same biock.

11. NOISE: PE: A data check has occurred during a read or read backward
1,0 Y operation. NRZI: A data check has occurred on a record having twelve or
less bytes.

13. END DATA CHECK (PE): During PE read or write, after a preamble and

’ ! . f
! H

3.3 DD ?Baéa have been sensed, and a postamble is not sensed before reaching an
L
@
@
®
® |
, 7345568 3 ‘s‘ Error Messages and Action Codes
® XF2500 | 1845021 | | 734566, | 00T | T i MAP AA121
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Error Messages and Action Codes

Find the OS or DOS error message in the left column of MAPs AA120, AA121, and

Using the Action Code listed with the message, go to the Action Code charts on MAPs AA123,

AA124, and AA125. Take the indicated action.

'ERROR MESSAGE SENSE | copE |REASON FOR MESSAGE
byte, bit
DVC NOT OP (DOS) ) G DEVICE NOT OPERATIONAL—The 1/0 device was not operational.
DVC NOT AVAILABLE (DOS) G DEVICE NOT AVAILABLE—The 1/0 device was not available.
EQUIPMENT CHECK can be caused by any of the following:
o 1.TAPE UNIT CHECK: READY dropped during a tépe motion operation. This
4,6 R bit is set by TACH LAMP CHECK (7,0) LEFT or RIGHT COLUMN CHECK (7,1
or 7,2), or START to NOT START (7,3).
5.2 S 2. WRITE TAPE MARK CHECK: The subsystem has tried 15 times to write a
' ‘ tape mark, and has been unable to do so without error.
) 40 F 3. TAPE UNIT POSITIONING CHECK: During tape unit selection, the tape
» ! ' unit is_found to be positioning within the gap when it should have stopped. |
EQUIP CHECK (OS) 55 1 |4 TACHOMETER CHECK: Tach pulses were not detected after a tape motion
EQUIP CHK (DOS) SR command was issued.
: 4.1 H 5. TAPE UNIT REJECT: Tape unit failed to set a ccmmand correctly, or
! READY dropped during the time that MOVE was active.
70 U 6. LAMP CHECK: The BOT, EOT, or TACH lamp has failed.
" TACH larrp failure also sets TAPE UNIT CHECK.
71 7. LEFT COLUMN CHECK:
72 \Y 8. RIGHT COLUMN CHECK:
- Loss of vacuum oc.urred in the indicated column after tape was loaded.
9. READ BACK DATA NOT DETECTED: A byte written on tape was not
8.4 W |detected at the read head. after tape moved a distance equal to twice the
- spacing between the read head and the write head.
ERROR ON REC (DOS) L An error occu(red during error recovery procedures, or the retry count was
exhausted during error recovery.
FILE PROT (DOS) c The tape 'unit is unable to detect the presence of a write enable ring in the
: customer’s tape reel.
INTERFACE CONTROL CHC:CK-—Caused by an invalid signal on the 1/0
INTF CTL CK (0S) A interface. See: IBM System/360 Principles of Operation, Form A22-6821, for
a full explanation of this error.
INTERV REQ (DOS) G |INTERVENTION REQUIRED—The addressed device was not ready.
v A UNIT CHECK occurred It will pe necessary to examine the sense bytes to
h'_’o‘_?m?“ »{05) M ldetermine the cause of the unit check
MAGNETIC TAPE ERRORS Q This is a printout of the COS tape error block which shows the number of
(DOS) tape errors during the job that just completed.
NON COMPAT (DOS) J The tape unit was unable to read the tape at the density specified by the
program.
OVERRUN (0S ahd DOS) | The channel was unable to handle data at the rate that it was being
presented by the tape subsystem.
SNS 1/0 MALF (OS) P __|A unit check occurred during a sense operation.
UNDETR ERR (DOS) N A unit check occurred, but the sense data is not valid.
UNRECOVERABLE CHANNEL A A channel control check or interface check occurred during an 1/0 operation

ERROR ON CUU (DOS)

on the device at address CUU (channel and unit).

Error Messages and Action Codes

MAP AA122
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Error Messagee and Action Codes

CODE [ACTION ) —
A |Goto MAP AAIIO.
Examine the command byte printed out in the console error message to see if it is a valid command.
B8 If this message was caused by a write type command issued to a file protected tape or by a data
security erase not chained to an erase gap command, the error was caused by an operator or program
L error. To verify that the 3411 is functioning, run T3410 A, B, and C. -
If there is no write gnable ring in the customer’s tape reel, the problem is an operator error. |f there is
C a write enable ring in the reel, check that the reel iatch holds the reel down against the file protect
plunger (MAP ABO20). if neither of the above, go to MAP AB120 to verify the operation of the file
protect mechanism.
1 Check bus cables at both ends for good connections.
2. This problem couid be caused by a failure of the channel to put good data on bus out.
3. Run T3410A.
4 If T3410A fails, try to run it again with the 3411 on a different channel.
D 5. If the problem isolates to the 3411, change card A-A1M2 in the tape control.
Possible failing areas:
1 Card A-A1M2 that receives the byte from channel bus out.
2. Defective channel bus out cable.
3. Data on channel bus out has incorrect parity.
This indication could result from reading a customer’s tape containing a block with a byte count that
E is not a multiple of four tape characters. Try reading the tape on another tape unit with the same
mode and density settings to see if the tape itself is written correctly. To check out the hardware, run
T3410C. !
Tape unit positioning check. The capstan motor control logic has failed. Go to MAP AA080.
1. Make sure that the system recognizes the tape unit addressed by the customer’s program as an
existing tape unit, and that the tape unit is also READY and has been enabled (via the
G ENABLE/DISABLE switch). Go to MAP AA112-B4 for reference information.
2. If the tape unit loads but fails to reach READY when the START key is pressed t
3. if the tape unit drops READY, go to MAP AB100. viee - go to MAP AB0SO.
4. For all other conditions, go to MAP AA065.
Tape Unit Reject:
1. This indication could resuit from someone pressing the RESET key while the tape unit was
performing a command.
H 2. Examine the tape unit for tape dumping, damaged tape, and blown fuses.
3. For tape dumping, or failure to ioad, go to MAP ABO10.
4. If tape loads and the tape unit attains READY status but you suspect tape dumpi i
processing, go to MAP AB100. P P mping during
Overrun is probably caused by too many devices on the channel, a channel failure, or by th i
' presenting data too fast. To check out the tape unit, run T3410 A through G. ' v the tape unit
Possible causes:
1. The program is calling for the wrong density.
2. The tape was written incor. ectly. '
J 3 The tape unit trying to read the tape is malfunctioning. Check operation of file protect switch.
Action:
1. Verify the density at which the tape was written.
2. Try to read the tape on another tape unit to determine whether the tape i
) . pe is good or bad.
r__._m,l-_LQ_QheCk out the tape unit that had the error, run 73410 A, B, and C.
Some channels are unable to perform data chaining on input operations with some mod ‘
els of 'th
K 3:10. lThcte dat?-f rate gf tthe h3410/34\‘i/1 'sfs;b:;ystem does not allow enough time for some slower :peed
channels to perform data chaining. Verify that the data chaining operation i i
combination of channel and 3410/3411. 9 operation is valid for your
1. Try reading the tape on another tape unit.
L 2. If the tape does not fail on another tape unit, run T3410 A, B, and C on the failing tape unit.

3. If the tape fails on another tape unit, it is possibly a badly written or damaged tape. Examine the

tape for signs of physical damage in the area where the failure occurred.

XF2600 | 1845922 734556 734864
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Error Messages and Action Codes

CODE

ACTION

Run T3410 A, B, and C to check out the functions of the tape unit.

Check the tape unit. Did READY drop? Is tape positioned correctly in the columns? Look for visible
indications of malfunction. Go to MAP AB010.

Examine the sense bytes printed in the error message to determine the area in which the failure may
have occurred.

Run T3410A to check the operation of the sense command. If T3410A indicates a failure, check the
interface cables at both ends for good connections. If failure still occurs, change card A-ATM2 in the
tape control logic gate.

The tape error block (TEB) statistics are printed for information, and do not necessarily indicate
hardware failures. The TEB is only printed for those DOS systems that have TEB=YES specified at
system generation time. The message identifies the following tape errors:

CH UNIT PRE RDE WTE ERG NRC

CH——channel
UNIT—device address
PRE-—permanent read errors
RDE-—-read error entry
WTE—write error entry
ERG—erase gap
NRC—noise record count

While these error counts may not indicate the need for repair, they could prove useful by giving you a
history of tape unit performance.

Tape Unit Check (Lamp Check). Go to MAP AA045,

Write Tape Mark Check. Go to MAP AAQ045.

1. Ensure that the tach assembly cable plug is making good connection.

2. Ensure that logic board cables B, C, and K are securely plugged.

3. Run T3410 E and F. If T3410 E and F indicate no tach pulses, go to MAP ABO10.

4. 1f T3410 E and F indicate tach pulses out of specification, change the capstan tach or the capstan
maotor.

5. if no errors are indicated by T3410 E and F, run T3410 A, B, and C for a checkout.

Go to MAP AA045.

<

Go to MAP AA045.

1. Ensure that the columns are clean.
2. Check cables from head circuit card to logic board.

1.Verify that the BOT marker is in the BOT sensing area. If not, the tape unit may be indicating false
BOT.Go to MAP ABO0SO.

2.1f the BOT marker is in the BOT sensing area, the problem was probably caused by the program
erroneously issuing a backward command.

Noise:
1. Make sure the tape transport is clean.
2. Run T34101. ’

VRC:
1. Make sure the tape transport is clean.
2. Go to MAP AA050.

AA

MTE:

1. Make sure the tape transport is clean.
2. Run T3410 J and K.

3. Go to MAP AA040.

Error Messages and Action Codes
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Error Messages and Action Codes

CODE

ACTION

B8

. Make sure the tape transport is clean.

. Run T3410P (skew adjustment} to check skew.

. Check that the column idlers are not binding.

. Use gauge to check adjustment of idlers and guides.
. If you change adjustments, check tracking.

cC

. Make sure the tape transport is clean.
. CRC check is a NRZI mode failure only.
. Run T3410C to check out the NRZI functions of the tape unit.

W= NHWN =

DD

End Data Check:

1. Make sure the tape transport is clean.

2. Check the head card to logic board cables.
3. Go to MAP AA050.

EE

‘ Envelope Check:
1. Make sure the tape transport is clean, especially the head and cleaner blade.

2. Go to MAP AA050.

FF

Diagnostic Track Check:
1. Make sure the tape transport is clean.
2. Go to MAP AA050.

HH

P-Compare Check:

1. Make sure the tape transport is clean.
2. Replace A1-A1M2.

3. Replace A1-A1F2.

JJ

Velocity Check:

1. Make sure the tape transport is clean.

2. Check that the column idlers are not binding.

3. Use gauge to check adjustment of idlers and guides.

4. If you change adjustments, check tracking.

5. Run T3410 E and F to check the capstan motor and tachometer.

XF2700

Heg 4 ot 2
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MTA System Interface Test 370/115, 370/125

Al
‘ Entry ’

|

Run 370/115 or
370/125 System

Interface Test
(MJF)

C1

Refer to 3470/115
or 370/125 CTM
Section 5000 for
details

Error
messatﬁe (Note

Interchange Bus
and Tag cables.
Rerun test

F

Symptoms
change

Go toM
AA049,

AP
Entry 01

D2
‘Go to MAP AA127'

B9,

MAP AA126

\ Replace bad ,
lgcab?e 2

The purpose of this test is to detect faulty interface lines which lead to an
unexpected system halt, wait or loop condition. The lines tested are:

1.  MSC Request
2. Interrupt Request
3. Response
4. Busy
Note 1:

* SYSTEM INTERFACE TEST *

DETECTED: HOT INTERRUPT REQUESTLINE
BETWEEN IPU AND TCU

LINE COULD BE RESET.

PRESS ENTER TO CONTINUE

This error display shows a hot interrupt request line detected by the test
between IPU and TCU. The test was able to reset the line by using control
signal via the SVP-Bus.

Note 2: Interface lines which can be reset point to the following areas:

Between IPU and SVP - probably microprogram error or left over of
previous microtest.

Between IPU and IOP - common ext. card in IOP (U2).

Between IPU and TCU - TCU interface, refer to 3410/3411 MLM AA049,
Entry 02.

XF2700 | 1645923 7345568 | 734864 | 443751
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MTA Log Routine 370/115, 370/125

Al
i ' AAQ20
Entry AR136

s | et mmna——
Go to 370/115 or

32%88 Maniai'Sps

| w——a
Observe IOP “C”
in display
(Note 1)

Discussion:
1. Adapter Checkout: After error saving is performed

automatically, the adapter checkout takes place. During the
checkout, data ' - <ent from SVP (via SVP Data Bus 0) to the MTA.
The data is set in Low Data Reg or Hi Data Reg and sensed back
to the SVP. The SVP compares the data sent against that
received. In case of unequal compare, the’is’ and 'should be’
pattern is saved. If the result is equal, a zero pattern is forced in

both bytes and in the ‘data reg’ byte.

2. TCU Checkout: After the adapter checkout takes place, the
TCU's initial checkout routine is invoked by an SVP CTRL 'CO’.
After waiting until the routine is performed, ATI-6 (error) is
checked again by the SVP SNS'CO'’. If ATI-6 is active, this
indicates a TCU malfunction and, therefore, the ABI is saved
again and 'FF is set into the check byte. If ATI-6 is inactive, the

ATI js investigated for MSC failure (ABI-5).

MTA LOG DISPLAY

Errors Recorded Since 00/00/00

Retgxz'n to_MAP
0P “C” “C1" o\ ARO20 K2 Log 01
1.ABI 01000000 SENSE 2 00000000
CTL.A-20,SNSB 11011000 DATA HIGH 01000000
DATA LOW 01000000
1)
g:;“c‘:'i a";_‘:peat Result of Adapter Checkout
10P Manual Ops
DATA SHOULD 00000000 DATA IS 00000000
DATA REG 00000000 2.ABI 00000000
CHECK 00000000
ves Program Selection: MBK
10P “C™ “C1"
LOCK
CONTINUE WITH ENTER / °D’ for Dump / 'E’ for Erase
, BC
Re~fPL to go
g5 931108 M
Run faill ID=F250 =X.0B7F.6E.
Note 1: Consult table below for [OP Manr+al Ops Decode.
Raot8” B3 aha IOP MANOPS
make new entry
A = IOP ALTER
F = IOP FILL
D = 10P DUMP
SET CODE: AND ENTER
SAT STATUS =IPU MSC 63:60 IOP 8 9 A B |C|D F F
SENSE->  40:40 61:01 IDLE: 80 91 Ai BI|CI{ 00 00 00
SENSE-+>  43:32 62:00 CHK: FF FF FF FF}00] 00 00 00
ID:C064
XF2750 | 1846084 | [734852 | 734868 | 443751 74 Los Routine 370/128
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MTA SVP Bus Control-System 370/125, 370/115

Al
‘me MAP AA110 ’

Execute SVP Bus
Control display

Any Log
(Note 2}

Does
Bus in icate
error Note 3

VP

Line pulsing

€es

i

A

F 2
Return to MAP
AAO048, Entry 01

Decode the Log
{ and go to MAP
‘AA048, Entry 2

Restore CE key
to normal

11

]

Clear the log
areas before
proceeding

K1

i

IPt and go to
MAP AA020,
Eniry 01

D2
Re 13ce AIN2,
A1Q Al P2

SVP 8us Control System 370/125

MAP AA128

3
i

Note 1: Entry to this MAP assumes that you have no LCL or MTA Log
entered and you have a system hang or channel/interface control check
condition.

Note 2: Any Log means any MTA Log, LCL, or SVP Bus Couairol Sense
Byte 8.

Note 3: Hex '48' on SVP Bus is valid and indicates a non-error condition.
Go to MAP AAO06S if this status is presented.

‘e ‘e’ ’'0’e’'e 'e ‘0 '@

CAUTION: If you execute Initial Microprogram Load (IMPL) on the
system, you will probably post an LCL or MTA Log. If this occurs, return to
MAP AA020 and make another entry.

o'e

SVP Bus Control Display:

Set CE key to CE Mode.

Mode Select “MY” to display SVP Bus Control.
Enter “C0” in position X0-YO.

Step <@l cursor 8 times.

Enter “C”.

Enter ““00”.

Enter “01”.

Enter “0”.

Press ENTER key.

lO Enter “S8” in X0-YO.

11. Press ENTER key; i.e, SAT C XY00 LC 01 MODE 0.

Y N

Sample Display
SVP BUS CONTROL

XYO 1234567829
S851 X XX XXXXXX
HX’51 in this exampic indicates

Bits 1, 3, and 7 in the
ABI are ON. (Note 2)

NousaWLN—~— O
PP P

SAT C XY00 LC 01 MODE 0
Refer to th_e ABI table below.

*1:ABI 0 1 2 3 4 5 ] 7
HDWR -
|ERROR | SPARE | IC | XFR | ALU | SPARE | ROS | TCU | OFF
PGM INTER-
ERROR | ALU IC  |WR CLK F/?\ACEAor 352 MSC [TuBus| ON |-==—

* Decode this table in descending order.

XF2760 | 1846044 734852 | 734864 | 443781
Sea. 2 of 2 [Part Numoer 26 Feb 73] ! Aug 73 | 20 Sept 74
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Tape Unit Entry

Left reel
hub or latch
defect

Go to MAP ABO20

Power problem

(s r? Paxgr
N s
SUPREED

1 3 RL D-19
e e AR 1Y
indicators

Any fuse
indicator on
(CAR_llu

Yes

Usage meter
problem .

nd of ta
?ensan
ailure

Go to MAP AB190

Go to MAP
ABOI1 BI

" Erratic

*veel motion or LS Go to MAP AB04Oj

N $OPT SUIPDPS

ENABLE/DISABLE

This switch allows the subsystem to be taken offline for
maintenance. The switch setting can be changed at any time, but
the subsystem changes status only when the system is stopped.
The switch must be set to the DISABLE position to take the
subsystem offline. A disabled subsystem is non-existent to the
system program

To disable (or enable) the subsystem, proceed as follows:

. Turn the ENABLE/DISABLE switch to the DISABLE (or
ENABLE) position.

2. Press STOP and then START at the system console. The
subsystem is now offline (or online). :

Usage Meter

A time meter on the 3411 records the elapsed time that the tape
control is in use. The meter runs whenever the subsystem is
enabled (online) with the ENABLE/DISABLE switch, and the host
system is operational. .
A time meter on each 3410 records only the time that the tape is in
use. The meter runs whenever the subsystem is enabled, tape is
away from load point, and the host system is operational.

Note 1: A loaded condition is tape looped in both columns without
dumping. Following loading, the tape unit automatically initiates a load
point search by moving tape to the right until the beginning of tape
(BOT) marker is sensed by the BOT photocell or until the RESET
switch is pressed.

XF2800 | 1845924 See EC | 734864
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Tape Unit Entry

R

eels or Reel
hukt » binding

rubbing
casting

Pwr dn pass Possible bind
si11ding door in reel motor,
1nter1k switch replace/repair
(Note 1) Pwr up

See Note 2

Reel or
capstan turns

Yes
Go to MAP AB060

Mount reel with
FP ring. Thvead

LORB REHIND

Tape dumps

AB130

lhanqe column
door . lace
hanes é ARRL

Tape Unit Entry

MAP ABO11

ust ree
( ARRL

§9hub

on
G3

Note 1: To bypass the interlock switch:
1. Power down.

2. Raise the transport assembly (ensure that both stay

braces latch).

3. Reach up behind the right reel motor through a hole

in the casting to locate the switch.

4. Push the switch interlocking plunger to the right. The

plunger will release if you close the sliding door.

Note 2: Observe reels and capstan to see if the capstan
or either reel turns with power on and the unit unloaded.

Note 3: A loaded condition is tape looped in both

columns without dumping. Following loading, the tape

unit automatically initiates a load point search by

moving tape to the right until the beginning tape (BOT)

marker is sensed by the BOT photocell or until the
RESET switch is pressed.

Note 4: BOT leader should be’16 ft. + 2 ft. long.

Chk col door Remove
col surfaces §
head cavity for

obstruction

No
Door closes { retry
operation

obstructxon '3

A

Check T | Check R/W head
leader before
g?nﬁnuhm Segégrgtigﬁry Tape loads OK

| @emssmamnen

Seat flat
on column

)

‘ .
No Vacuum bleed
GO to MAP AB100 Tape loads OK ag ustmen
. (CAARL D-28A
es i

Check column
h foes” EngL
es
ANILE 45

XF2800 | 1846924 | See EC | 734884 | 443761 | 443808 | 840018
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®0000000s

9999000000000 00000000000

Tape Unit Entry

B2
‘Go to MAP ABO?O’

Press START

READY light Go to MAP AB090

PROTE%%EIAqht Go to MAP AB120

J 0

Off

1
(R

Press RESET

READY light Go to MAP AB170

j

H 2
Go to MAP AB120

i

On

<
-

i

EWIND

>0
(=ial
N0
2
m

UNLO.

<

ape unloads

BS
'Go to MAP ABIOO'

%emove FP r
rom ree oad
tape with BOT
marggt to right
of capstan

5

N

Let several

EY
D‘Go to MAP AB120>

Press RESET.
ress
UNLOAD/REWIND

3

Manual Rewind 0 to MAP AB18
checkout before unload Entry 2
complete

L —

Yes Go to MAP AA010
System/3 Entrg 03 to run
function tests

]

ot el
Go 1o MAP ARDZ1
Return the to run 360/370
machine to the ! tape function
customer F tests

1846026 | [ 734666 | 734556A | 7346568
Seq 10t 2 JPart Number 1 Sept 72 20 Oct 72 | 20 Nov 72

443751
20 Sept 74
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Left Reel Hub and Latch Mechanism

e ]\ | enm—

From MAP ABO10

Check that left
(file) reel 1s
not deformed,
scored, or
burred

See Note

Discussion: Entry to this MAP assumes you had trouble
mounting the left (file) reel

Customer reel Replace reel

Inform cugtomer

Mount reel and
recheck hub
operation

eel mounts
correctly

Yes

H1

Ret irn machine
to customer

Left Reel Hub and Latch Mechanism

MAP AB020

A.

Note:

Check that the hub is free from obvious physical
defects such as broken parts or contamination.
With the center of the hub depressed. check that:
1. Both "O" rings protrude at three points directly
under the lugs.

2. The three locking lugs extend from the hub.
With the center of the hub released, check that:

1. The center of the hub extends automatically
when no tape reel is mounted.

2. The "O" rings and the three locking lugs retract
flush with the hub.

)
® o O

)

XF2900

weq 201 2
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Vecuum #¥aiiures

Note: Visually check all fuse indicators. There are two fuse jndicators on
the motion control board and five in the dc section of the 34]1 power
supply: two at the bottom, two on the left side and one on the right side.

Yes

mdxgggor on
(CARRL

while watchmq
p AC01) . Icuum rela
Go to . g P uui.n’nau ND

vacuum™\ No

DOe. A
MOtOI start

Meter xor line
v:ggﬁg T -?to
q9. 6-33)‘

lac vgcuume
cm'n’l. Fig b33

e
©e0e00000000e

broken or
ipping

(

Replace vacuum
lace/ re air motor or motor
- VaBugn-pinp"or MHHH witing o starting
dxstnbut ion capacitor.
ARRL D-27 (CARRL Fig.
D-33,

bable CP2

go:c :l;tgn e:‘Tute tf ir
A aihnq 45 *

O.(._.,

)
(

Replace/repair Ensure ta
gc caél P

o
(

@
(

e O
«

eplaceEpgets

o 060 00
« (

Vacuum Failures
XF3000 |1845926 734556 734656A | 734864 | 443761 4438086.
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Vacuum Failures

To check cover
intlk sw., open
& close sliding
cover. Watch
meter

Replace/repair
sthc?CARRL
Wlrln
%)

eter shows
switch makes
§ breaks

Meter cont.
across vacuum

(CRERiwsEgg)

Replace vacuum
R A
D-SO, D-16)

Continuity

Power ug. Meter
5 volts dc
across switch

vo?ggczsdc r
- No?e 1pe

bApyrox. 5
volts dc Voltages OK

Inspect and
reseat cables
‘Jto capstan tach

¢ _power supply |

gg lgce logic
rg {GNRRL
J connectors

See CARRL 35
and 0-32

Vacuum Failures

MAP ABO31

Note 1: Measure voltages in the failing tape unit at the following points on DC TB1:
Voltage Measure at Tolerance

+S5 TBl-1(+)to -4 (-) +4.90t0 +5 10

+6 TB1-9 (+) to 1-4 (-) +5.99 to +6.01

+15 TB1-11 (+) to 1-14 (-) +13.5t0 +17.15

-15 TB1-17 (-) to 1-14 (+) -13.5t0-17.15
Note 2: For missing dc voltage. go to the MAP listed below:

Voltage MAP

+5 AC090

+6 ACI100

+15 ACI130

-15 ACI130

For +5 or +6 volts out of tolerance, go to MAP AC120. For +15 or -15 volts out of
tolerance, go to MAP AC134.

Problem

Yes Return machine
corrected

to customer

Merer vacuum
TBS~§ +) to
TBS- s-
(CARRL D-33) &
D. LOAD/R

Regl ce vacuum
ay K1 ?t

1ode CR
(CARRL D-33)

Approx. 15

See Note 2 volts

XF3000 | 1845926 734656 | 734556A | 734884 | 443751 443308 |
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Vacuum Failures

031H4

Al

Power down,
disconnect

logic board
cable B éCARRL
D-16)

R

g. continulity
tween pins

BY? 3

LBAB REWTND

Containulity

continulity

F el
Power down,
<

G

vontinuity

Repair open
wire

n

rower ON. Retry
failing
operation

This step

checks the
D12 while]|é—— LOAD/REWIND
switch & wiring

P4

Replace/repair
logic board or
wiring

Reﬁlace/re a1r
shorted RESET
switch or
wiring (CARRL

D-8)

still fails

Suspect tach
lamp failure

Y
H

No Return machine
to customer

J 3

Replace capstan
assemblg (CARRL
D-135)

2
Check cable
from tach to
ogic board
cablé B pin D09

Replaceérepaxr
cable

XF3100 | 1845927

Seq ¥V ot 2 [Part Number

734556A | 7345568
20 Oct 72 |20 Nov 72

734862 | 734864 | 736672
26Feb 73 | 1 Aug 73 |26 Oct 73

Vacuum Failures

MAP AB032




Erratic Reel Motion and Intermittent Tape Dump

22Penduok
rewind

1
Un?oad tape
unit and gwr
dn. Mount
on left hu

51

Mggu élyc§°tﬁte
?or'bxngg

F

Reel
rugbin

Reels binding 3
castin

)

©,

Check vacuum
reducer 1in
vacuum line to
capacitive _sns
(CARRL D-22)

-"

WY SE——

acuum Clear the
reducer obstruction or
obstructed replace vacuum

FERRAL 0 357

Possible defec-
tive vacuum u
swxgch iCARR
D 30) (See
Note)

Possib{e defec-
tive ef& or
right column

vag, Sw. (CARRL
$25¢) "Sée Note

B4

Intermittent ES:
&age ump can > to MAP ABO1Y
See CARRL D-15 ——n—-———b‘abs be ca ggd —————— Entry 02
au
sw!cch asgembly

(Y

G oo

Adjust reel hub
%See §A§RL Y
D 39)

O,

12
Remove one wire
rom Lt Col.
Vac. switch, M.
© cont across
switch

as erratilc
motion on
left reel

19

Remove one wire

from Rt Col Vac
Sw, M. cont
across switch

_Possible bind
in reel motor,
teplace

Reconnect wire
to vacuum
switc

Erratic Reel Motion and Intermittent Tape Dump

‘MAP AB040

3
Go to MAP AB130

Note: Interchange switch with non-failing tape unit Replace
defective switch, if necessary. On single tape unit subsystems, it

may be necessary to obtain replacement switches.

Replace left or
right vacuum
switch

XF31C0 1845927 7345564 | 7346568 | 7348562 | 734864
Sea? ot 2 |Part Numbe, | |20 Cet 72 | 20 Nov 72 {28 Feb 73 | 1 Aug 73

736672
260 t73
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\.’, -
‘ Capstan/Resl Runaweay

.v From MAP ABG1!

oth reels
turning

¢ aps? an
turning

- [) ] et
Power down,

disconnect
logic board
cable A

E

Symptoms
change

.

t

Power down,
swap Mgg K1 and|—

ace

Repl
will original K1

capstar still
turn

P

F3
Replace/repal
mot 1on contro
board (CARRIL
D-19)

r
1
i

Power down,

| reseat logic
."” board cable A

!

G2 G I 5
If o\t}her errors
will Retry failing No ao to MAP AAQ10
.\-r Canstan still operat yon »{ Punaway again ain Entry. If
turn none, return
system to cust
———
Yes
@
H ::,7
. suspect problem 360/370, to MAP
- 4\(1\}-‘;22\\»11%‘\{1( F)x! Suspect problem AA110. égs/) to
or -Move 1s -rewind MAP AAD10,
Interral iine extend line entry 03

)

2 \J J \J 5
| Power down, Check for short
K1 pigked remove MCB, from frame gnd Shorted to Replace, repair
on MCB disconnect ——»! to LB _cablé A ground caf:le
logic board pin D3 & MCB
Cable A socket pin 9

o K1 ki K 2
Suspect problem i
on -Move Replace/repair
1

a1 Reflace/repalr
Internal line. j——» oglc board oglc board
Power down (CARRL D-16) (CARRL D-16)

Capstan/Reel R
®- XF3200 | 1845928 | | 734556 | 734556A | 734852 | 734864 Jpstan Tee Funaway
Sea 1 0t2 |Part Number 1 Sept 72 20 0ct 72 | 26 Feb 73 1 Aug 73 MAP ABOGO
R




Capstan/Ree! Runaway

060B2

grem—— |

Power down, *
disc Zogxc
board cable A
(CARRIL, D-16€)

Y

4

will both
reels still
turn

Yes Suspect problem
on Unload
Status line

D1

Reseat logic
board cablé A &
retry

)

1

Check _for short
from frame gnd

—~————=] to LB_cable A

pin D3 & MCB
socket pin B10

D

Shorted to
ground

Return machine
—> to customer

Wil

1 both
reels still
turn

Yes

F1

Replace/repaLrr
?ogxc bogrd

Capstan - Reel Runaway

MAP ABO061

RePlace/re>axr
mot ion control
board

U

Replaceérepaxr
cable

)

. , ‘

XF3200
oy 2 512

1845928

Part Number

734556
1 Sept 72

734556A
20 Oct 72

734852
26 Feb 73

734864

1Aug 73

'
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Capstan/Reel Runaway

060BZ

B
hich reel Rt
1S turn::i///r
Lt
1 l

Power down,
unplug lo?1c
board ‘cable A
(CARRL D-16)

¥
D‘ g

Check reel

motor cables

for shorts to

each other or
S volts

E1

Reseat logic
board cable A
and retry

F2
‘Go to MAP AB100'

5

Press
LOAD/REWIND

Is left

Left reel
reel turning
CCW

changes
direction

Y

H3

©

Suspect problem
on -CW Status
Col A line

Power down,
disc logic
board cable A,
remove MCB

N4

Suspect problem
on -Col A
Normal line

Replace logic
P board 9

Power down,

dxgc logic
—~—————>plboard cable A,

remove MCB

IS

Check for short
from frame gnd
to LB cablé A
pin D9 & MCB

socket 02

XF3300 | 1845929 734556 | 734556A
Seq 1 ot2 |Part Number 1 Sept 72 20 Oct 72

7345568
20 Nov 72

734852
26 Feb 73

-

Replace cable

Shorted to
ground

Replace logic
P board 9

Capstan/Reel Runaway

MAP AB062



BOT Sense Follurq

A
( ant897 Rob32 )

oy
V1§g€élgfche ck

se asse ??

D2
Install are
emasgg?xig but
onpg mount in
tape path

Remove cover of

; meter
shor

Ry

Discussion: Entry to this MAP assumes that the tape unit loads
correctly, but fails to recognize a correctly installed BOT marker.
The BOT/EOT sensing assembly or motion control board (MCB)
could be defective.

The half-column cover must be.in place when using this MAP.

Note: Disconnect the two-wire plug from the BOT/EOT assembly.
With your meter on the 15 volt dc scale, connect + lead to either pin
of the wire plug and — lead to DC TB1-4. Hold the tape over the
BOT/EOT assembly with the BOT marker just outside the sensing
area. The meter should read approximately 3.5 volts. Now move
the BOT marker into the sensing area; the meter should now read
approximately 5.0 volts. If the voltage does not change, connect

the + lead to the other pin of the two-wire plug and repeat the
procedure.

LR

F2

Jumper to gnd

See CARRL D-25

Reconnect old
assembly; met?r
sSaTre ol Tl
vdc) p g d

1
asBenflys (CARRL
B-%5)

. Replace MCB

H2

lac

as em, T;

BOT EOT

BOT Sense Failure

o} 3

1f s
don'

Ii.Jorrect
voltage; go to
Powe? Suggéy

ymgtoms
go to MAP 8543

MAP AB070

D)

!'xrsaoo 1845929 | [734556 [734556A | 7345568 | 734852

Hea 201 2 fPart Number 1 Sept 72 |20 Oct 72 20 Nov 72 | 26 Feb 73

i
’

/N D S S SD ND SN S S JD SR SR S S
® 6 000000000 00 oo
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BOYT Sense Failure .

Light

One

070¢2

Power down;
meter enter
wire of -wire

plug to outsx e

wir

1ther side
open

1

|070|

—T

his checks the
1$ht ?xfagentu

Remove MCB;
meter,

sx e
%Eie‘c’ pin na’al3

T

= 3

Reinstall MCB;
power up and
try again

Stall failing

Replace/repair
oEen wl Tp:ng

LT

4

inste

Replace/repair
placg/gep

9,
Ce

Probable poor
connection at
MCB socket,
repair

H2

f sym toms
qo o “wkp R854 3

<)

@

XF3400 | 1845930

Sea 1 0t2 [Part Number 1 Sept

734556

72

BOT Sense Failure

MAP ABO071




BOT Sense Failure

Q70E1

d]PoiLa gown, A
(§§nkx.‘os cg? ,
(CARAL D" 18)

1

M. continuit
LB cable A Bx
B4 to MC
socket pin BS

Continuity

D1
Replace/repair
placglge

No

Replace/repair
P caélep

still fails

G
No
Sstill fi:::”, >
Yes
H1 Ho=te
Replace/repair Return tape
?ogxc bogré unit to‘
customer

v

BOT Sense Faiure

MAP AB072

XF3400

Geq 2012

1845930

Part Number

734556

1 Sept 72

734556A
20 Oct 72
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BOT Sense Faillure

“ I3 ,
.

Pwr dn; remove
new MCH § disc

LB cable A
(CARRL D-19)

Mggsr MCB pin
boaréocag?ecA
pin BO4 .

" e

Replace/repair
defective E?re;
reinstal

original MCB

Continuity

es

D1

Reinstall
original MCB

1

¢ bo

Replace/re aér
ogq1lc - ?g
(CARRL D-16)

- BOT Sense Failure

XF3600 | 1845931 | [ 734656 |734556A | . "MAP AB073

Sea 1 012 [Part Number 18ept 72 | 2006t 72 .




Failse BOT Sensing

A
Ensure that BOT
marker is not
1n or past the
BOT/EDT area
(CARRI. D-3)

1

p—F
check tape for

inkles that
uld reflect

“he
wr
roh

photusense
&xght

Inform customer
that t?pe needs
new leader

Leader 1n
gQo
congxtxon

Customer tape

D

Make new leader
on tape

1

Press RESET.

P)ug In spare
on't mount |#—————— S¢e¢ CARRL D-2¥%

in tape path.
T

Press START.

'
Metur +6 Vde
eunter pin of

3-Wire plug (+)
to LC 1R1-4 (-)

EADY light
on

+6 vde
prvsvnt

Mount new
assy.

|
H
1

Replace/repair

motion control

board aCARRL
D-19)

J3

Reinstall
loriginal motign
control boarg

Problem
corregted

Return machine
to customer

False BOT Sensing

XF3500 | 1845931 734556 | 734566A

MAP ABOBO Seq 2 of 2 1Part Number 1 Sept 72 20 Oct 72
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START Switch Fallure

Discussion: Entry to this MAP assumes that tape loads correctly
: and stops with the BOT marker in the BOT sensing area, but
READY light doesn't come on when START switch is pressed.
The START switch, READY light, or logic board could be
defectwe.
v
Ensuie that wr
ma er 1s
photosense aru
READY light '(‘Eﬂﬁﬂf'nﬂzt'"
burned oGt retry operation
;g:e: T Thxs checks the
sttty Ol R
press START
S;K"ART switch or
detodeives
reg ace,
repair
es
4( )
fx e’ :1 158\1
TR e s T
Light. OE light
de e txv
teg GCO
LS »

‘lgwrcdn metf. j
:IR“YB?“cm .
y~llow :u:o

"?““’éoﬁé
Repu‘c'%:epur
XF3600 | 1845932 | 734558 | 734556A | 73455688 | 738672 uzu: mm; START Switch Failure
Seq 1012 {Part Number|  Sept 72 20 Oct 72 20 Nov 72 26 Oct 73 2 Mey 31 Mey MAP ABogo
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Load/Uniosd Reel Control Check

vacuum 53?3‘ not plugged with dirt and

is installed correctly. (See
CARRL D22))

Proce

; ',
2, or ABOTY H3
Discussion: You must read this entire page before proceeding so
that you undurstand the procedure. This MAP checks operation of
the reci motors, reel control circuits, and pneumatic system during
a LOAD oprration. You must press LOAD/REWIND, verify
- prescnce of vacuum at the column control ports, and observe right

and left reel modion. Then, you must press RESET and again
observe reel motion. All this must be completed within five
seconds from the time you press LOAD/REWIND. If you cannot
complete the procedure, you must restart the check, as the

pneumatic system shuts off and the LOAD or UNLOAD cycle is

terminated after approximately ten seconds.

AT

To disable the interlock switch, raise tape transport and reach

3 g, DU doun, ‘ behind and above the right reel motor through a hole in the

3 intik sw, open e casting until you can feel the switch. Push the plunger until it

© column door .

. locks. The plunger releases automatically when you close the

sliding door (see CARRL D-6).

In addition to checking for vacuum present, observe reel

1 7 movement. Tlere should be about 1 second delay before the right

¥ Press RESET & reel starts turning CCW. If both reels start turning at the same

Ph -REW. Check . s o s av

£ Lf VACUUR | @ instant, a malfunction is indicated. Note the presence and/or

b resent at . . . . .

i3 vacuum ports abscnce of this deiay, and continve with your diagnosis.

3 Low ac line voltage may

i Vacuum sn‘zg lggegacu:z\ also cause low vacuum. Right reel

1 present ERRRLDL2%7° | @memeemme Ensure vacuum reducer is tdrns’ coW

7

and Press RESET and
LOAD/REWIND LOAD/REWIND

Go to MAP ABO3Q

After reels are

turnxn?, ress

RESET observe
reel motion

Right reel
turns CCW

™
b

Left
hub turns Load/Unloa
CCW; Rt reel Ree antro
turns Cw Chk done.

4
P T

2 e
s

Load/Unload Reel Control Check XF3600 | 1845032 | 734856 | 734558A | 7345688 | 738672 443800 848018

MAP AB 1 00 Set 2 60 2 [Part Numberf 1 Bept 72 20 Ot 72 20 Nov 72 26 Oct 73 2Mey 77 3% Mey 78
© Copynght 1 B Movhinse Corporation 1977, 1978

TN
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Load/Unload Reel Control Check

10053

A 2 pm—— | o——
Right reel Susgect ggoblem Power down,
é? t n -~ B —— remove M
rection Norma ine (CARRL D- ?g)
B' pst—
bl M.k%or shog%s
socke in
Suspect p§o em oc A%OP§C01 g
status ine VAC SW)

”,

Rt col vacuum
switc
w1r1ng éCARRL

1
Pwr dn, remove
MCB, M, for

Shorted

M, for short
from gocket

D2
Disconnect LB
Yes cable A. Leave | Yes s

Shorted meter leads <
connected
(CARRL D-16)

1

horted

Replag:éfgpair

Still shorted

SHET Tt

G1

Reglace/regro

10g°C03

Problem
solved

Return machine
to customer

Seq. 1 ot2 [Part Numhet 1 Sept 72 20 Oct 72 20 Nov 72 | 26 Feb 73

XF3700 | 1845933 | | 734668 |734556A | 7345568 | 734852

~®

Load/Unload Reel Control Check

MAP AB101




Load/Unlocad Ree! Control Check

Press RESET

2
0‘ Ag?389 %2{& ’
Loop Tes

Suspec roblem
ogpeip b

rive
ine

|

A tach VTL_test
ip to ZM7 on
MCB Jum gln 4~ See CARRL D-19

jo§‘fn

.
L4

Did reels Reglace/regaxr
turn motion 003
boa

Pwr Hn, emove

?er sc LB

}eave 4————— See CARRL D-16
test ép
attache

H1
M, c?nt ZM7
cgb?e A p?n D03

\J 2
Replace/repair
Togig ogrd

Continuity

Reglace/regaxr

Load/Unload Reel Control Check

MAP AB102

XF3700
Seq. 2 of 2

1845933

Part Number

734666
1 Sept 72

734556A
20 Oct 72

7345568
20 Nov 72

734852
26 Feb 73

2000b0000600000000060000
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Load/Unload Reel Control Check

2,

Re?lace fuse §
etry LOAD
operation

Fuse blows

All 2 emne——
voltages to MAP sho
thh?n in Note
tolerance '

£ 9,

E2
Power down,

reseat logic
board cang A
(CARRL D-16)

Discussion: Vacuum pump may attain vacuum level slowly,
preventing either reel from loading. If yon suspect this problem,
check vacuum pump pulley and belt tension.

Note: Measure DC voltages at DC TB1 at the pins shown below.
Go to the MAP page indicated if a voltage is out of tolerance. Use
a voltmeter having +0.25% accuracy when measuring these voltages.

Voitage Pins* Tolerance MAP Page
+5vdc  14(-)tol(+) +4.90t05.10 ACO090
+15vdc 14(-)t010(+) +13.5t0+17.2 ACI120
«15vdc 14(+)to17(-) -13.5 to-17.2

AC130
' *Pin 14 is "ground." ' ’

1d vacuum
pump stop

oY

Don't press
RESET or power
down. Remove TUL"

back cover

Problem
corrected

board cables A

Reseat logic
§ B. Retry

P ~,

Lo

Return TU to
customer

o,

ey
2

Return TU to
customer

Probiem
corrected

TR

mne
Power down, be
Yoo sure vacuum
——————#lhose & connec-
tion to vac up
sw 15 OK

pump shuts
ott when
jempered

H ]
Fower dewn,
disconnect
logi¢ board
cable B

SAL N 2
Leave jumper Replace vacuum
connelted & up. swatch
press RESET

“©

-] 3

Spplace, spcuup,
CARRL D-SX)

111 vacuum
motor run

& 1.

Repl
PSS o

—

XF3800 | 1845934

Hen 9 ot 2 JPart Number

734556 | 734556A | 734864
1Sept 72 | 20 0ct 72 | ¢ Ayug 73

e
e e

Load/Unload Reel Control Check

MAP AB103




1
|

\
1

Load/Unload Reel contr?gn Check

. f

103C2

A1
Power down
dis cab?es to
reel § capstan

mot?
assembi.es

Disconnect
voltage
connectors ft

bly

head assem

o

Power u?, check
'MCB Yuse
1ndxcato{s

(CARRL D-19)

r )
e

Replace mot.ion
control board

’

Fuse blows

Note: One of the assemblies or cables that is

- disconnected is apparently shorted. Power down.

_Isolate the failing assembly or cable by reconnecting each -
assembly and cable (one at a time) and powering up to
check if a fuse blows. If no assembly or cable is shorted,
inspect the operator panel assembly, or refer to +15 vde
power supply logic and follow ;our normal
troubleshooting procedure. N

=E 1

See Note

Replace failin
passumbly 9

Load/Unload Reel Control Check - .
M A P ec . XF3800 1845934 734556 | 734556A | 734864
. AB 1 04 Seqa 20t 2|Part Number 1 Sept 721 20 0ct 72 | 4 aug 73
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Load/Unioad Reel Control Check

15

Powe
dxs

ARR

B1 103E3
-__51:1__--—

r down,

10
2)

CO.

caBle Sgégu66¥

Cont

e E |
Remove
resea

LOAB/REHIND

inuity

jymper,
t gic
cablé B,

Pr
cor

o]

oblem
rected

Gl

Return TU to

D2
Remove jumper &
replacerepaxr
cable

Py

re?Y

P4

wer down,
ace/repaxr

ic board

15

Suspect problem
Stat Cg? A line

B3 103F2
.--53:1...-__._

-

Attach VTL
clothgspln to
MCB ZM6. Jumper

pin 1 to ?1n

es left
reel turn Cw

4————— See CARRL D-19

D4

remgve own,r
disc f ge !
board le A

3

Mﬁ ogt. ZM?
i o cable
P A pin DO?

glace/re air
ion con rol

"o

customer Continuity
XF3900 1845935 734556 | 734556A | 734852
Seq. 1 ot 2|Part Number 1 Sept 72| 20 Oct 72 26 Feb 73

o

Replag:éf:pair

Load/Unload Reel Control Check

MAP AB105




50 e T

Load/Unlocad Reel Control Check

16

B1 -—l 100H3
1

Power down,
swag MCB relays
1 and K2
(CARRL D-19)

b}
&

Replace/repair
grxg?naYpK1

D1
_Power down,
disconnect left

reel m?tor
cable

™ fnspect
ns C
conneggor &
meter
contxnu1t{
through motor

=9,

Replace/repair

lett reel motor

or cab % (CARRL
D-38)

Che%k seating
of motor

brushes before
replacing motor

Continuity

Reconnect motor
assemblg
remove MCB

nJ 2
Replace/repair
P caélep

Continuity

Reglace/re aif
motion contro
board

Discussion: Vacuum pump may attain vacuum level
slowly, preventing the left reel from loading. If you
suspect this problem, check vacuum pump pulley and
belt tension.

XF3800 | 1845935 734556 | 734556A | 734852
Seq. 20f 2|Part Number 1 Sept 73 20 Oct 72 | 26 Feb 73

Load/Unload Redl Control Check
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Load/Unload Reel Control Check

Reconnect motor Discussion: Vacuum pump may attain vacuum level

romoonhls slowly, preventing the right reel from loading. If you
- suspect this problem, check vacuum pump pulley and
belt tension.
17 100J3
B! )~ 100F4
B! M Bgt t MCB
Power down, . co a
D7
swa 1MCBdrle(lays socket gxgg p’
(CARRL D-19)

)
<

Replace

original K1 Continuity Replace cable

Attach test
clip to MCB ZMé

Replace/repair
ePa'Méap1

umger IMh plv\

Andl 4——————— See CARRL D-19
L AD/HFW!ND

F e @ F° 2

Rt reel Pwr dn, M.

turns CCW c nt. from MCB See CARRL D-16
when Lt reel in 13 to je———— and D-19

turns

LB cagleﬁA pin

\02 G St had

Pwr dn discon- .
nect Rt reel Remove test Yes Replace logic

MmoLor assy. clip & )jumper Continulity board

Remove "test

clip & jumper

o
H1 H 3
M. contanuity Replace motion
through motor control board

J

Check connector
Yes ?

1ns or re ac
xre LB ﬁ
pxn

Continulty Problem fixed

) "Ilw’

Replace right
rpel motog

Check seat1ing
motor
- btu?hes before
repliacing motor

K
Ex1lt regalr
actio

Load
XF4000 | 1845936 | [ 734556A| 7345568 | 734852 | 735107 | 734864 oed/Unload Reel Control Check

Seq. 1 ot 2 [Part Number 20 Oct 72] 20 Nov 72} 26 Feb 73] 11 May 73] 1 Aug 73 MAP AB 1 07




File Protect Failure

Al
‘ See Note }

Oonly one

La?e ?nxt

Replace lamp

o8 ey
mmediate
un oa cag)be

ace File
gtect ass
bo"ngt <£y°ts

F1

Power down
chetk FP waﬁch

’

plugs ‘gARRL

2
2 £74

Cables § No

piugs oK Replace/rep.

—»\ca ies or p?ugs

1 1o
boar cab e B,

er cont, pinje————— -
86 SOREa- g See CARRL D-16

;.__.33

" Discussion: The file protect (FP) switch is actuated by the write
enable ring in the tape reel. The switch plunger is then held down
by vacuum to keep it from rubbing on the write enable ring. The

plunger should stay down until the vacuum pump stops, even if the
reel with its write enable ring is removed. If vacuum does not hold

the plunger down, vibration caused by the plunger rubbing on the
write enable ring may cause the switch to transfer intermittently.

Note: To make the checks on this MAP, mount a reel with a write

enable ring on the left reel hub. Do not load the tapc unit.

Fxle Protect

switch or wires
shorted
together

Continuity

Remov teel
from ? ?t fl

Meter sti
connected

F

Fxle Protect
switch (CARRL
D-15) or open
wire to
switch

No
Continuity

es

File Protect Failure

MAP AB120

Problem fixed

H4 .
Exit repair
actio

Go to MAP ADO70
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Tape Loop Check

starting this MAP. Keep the CARRL section open to Figure D-3 for reference to this
MAP to perform the tape loop check.

If the completion of, "Load Op" is unsuccessful and tape dun:p has occurred in the right
column, check the capstan for proper sequencing including LP search. If capstan

appears to run away in a forward direction, go to MAP AB131-A2 and check the
tachometer. If tachometer is OK, return here and continue on this MAP. If it is not

OK, take the corrective action indicated on MAP AB131.

( TeonRPa ABOTY > Discussion: Recad the Tape Loop Check procedure in CARRL Figure D-3 before
J3,AB102C2, ¢
ABOAO K

1)

Set up tape
“nkt for tape
oop test

D1
Press LOAD/
REWIND

Suspect problem
an }?htpfnd/or
lef€ column
vacuum up
sense lines

sy
CFeme ioee,

observe reel
motion

Capstan Yes

motor stops

Press RESET

o Jn

SN
D-1e)

| XF4100 | 1846937 | 734656 | 734656A | 7348568 | 734864 | 443761 | 846018 _ Tape Loop Check
I MAP AB130

Ser 1 0t 2 [Part Number| 1 Sept 72 20 Oct 72 20 Nov 72 1A 73 20 Sopt 74 31 May 78
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Tape Loop Check ‘ 2

Y
Note 1: Read CARRL D-3 for instructions for mounting work tape or 8 ft. loop.

e

Press UNLD/REW nloa TU EM

then RESET ¢ v tach
Vncuum shou d - g ?

g f ree (e 4+ or .
sh uld stop)

n >
B1 ] 13092
poosmesn 3 |

Vary tape loo
ysxt?on 1np
each column ?nd
obser e ree
motion (Note 1)

v

B8 Tu n mocor very See Ako wWB810.,
owly. Meter Pin 2 has two
Go to MAP AB180 shoul Eugs ate |ee—— ws es (CARRL
v as D-33). }ach
motor rotates

side’'of’ plug

Vacuum
drops § Leels
stop

Remove tape N
oop, mou Replgge éoqic
rk tape wxih ar
BOT to rt o
scapstan )
D2 DO
Press cont tach
LOAD/REWIND Dgi $9.84n (2,59

E

Forwgrd
searc

eF:;;e/éeB?

[ b e Ol’
plug

Continuity

£ .
Var 'c'a lao Allow ynit t o )

y ?gn 1np s?arch orwat§ Press RESET. +6v tac
each column gnd or apgrgx 30 | | Press plug fxn Z(I
obseggfogee seconds REWIND/UNLOAD n a(+)

e bbbObOOOONIOBGROOEEGROIOEGROEOEECGEOOEOTS

G GS
End of Ta Re aco/re ir
Loop C E‘ Tape dump Be P‘
tac p uq
es
' '
Put each | P Before re- i cont
In stop nu See CARRL lacnng wotor, Lﬂosgbie pin .
’Zé‘nﬁgs N Fioure 07 A Tag. tvgrx? plug pan’®"
pre . ?bfock Ba
1
oth reels Re—gacg‘ s an lace/re
Go to MAP AB140 4 p Continuity ps wire ?‘
(CARRL ? [}
D-135)
lnt rch n M(B
;qax g sZﬁptoma Yes Replafe bad
, .
Tape Loop Check XF4100 | 1846037 734568 | 734C66A | 734556B | 734864 443761 846018
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. w Tape Loop Check
0. B
@

Check vacuum
hose connection
at each tape in

column switch
. CARRL D-30)
Nt

130E2

B B2

Conwections No
. OK
p”

Repair
connection

Yes
'I"\_/
ol

Jumper either
tape 1n column
N sw tch, Press
LOAD/REWIND

(CARRL D-26)

E1

~’’ Move jumper to
: other tape in
column switch.

Press
LOAD/REWIND

\

acuum

ump stops

te6 approx
10 sec

e tape 1n
n switch

30

af

Yes

Note - Check Cable Continuity:

G 1
eh é"é’isiﬁg?\‘%& From MCB To
ERRREDDS 16 ¢ Socket Pin
D-19)
A9 Left column vacuum up switch (yellow wire)
Bl Left column vacuum up switch (black wire)
B2 Logic board cable A Pin BOS
H1
/e o AlO Right column vacuum up switch (yellow wire)
ee Tote Al6 Right column vacuum up switch (black wire)
B3 Logic board cable A Pin BO8
J \J 2

Cable

Replace/reparr
checks OK P caélep

Yes

K1

Re?lage MCB or
ogic board

XF4200 | 1845938 734566 | 734556A | 7345 734862 | 734864 Tape Loop Check

Sea Vot 2P Number] |1Sept72 120 0ct 72 | 20 Nov 72 | 26 Feb 73 | 1 Aug 73 MAP AB" 32




Tape Loop Check

Is capstan
motor stopped

0Y

Cagstan moving
C Suspect
bkwd status
problem

1

Check reel
o?eratlon for
wd null 1n
el1ther column

eel stops
in fwd null
area

E1
Power down
remove MCB M.
for short from
socket glns Cle
to BO4

F

Shorted

Yes

G1
Disc logic bd
cable A,
Recheck for

shorts from
pins C16 to BO4

)7

Shorted

Yes

Yes

Replace/repair
?ogxc bogrd

Tape Loop Check

MAP AB133

[

It 1s also
€0551b1e that

he w:res are
reversed at the
capstan motor

9,

D‘
Check for cor-
rect luggxng
on TU logic b
. for model
(CARRL D-16)

E

No
Plugging OK

es@

)
1 304

Replace motion
control board

Correct the
plugging &
retry failing
opération
(CARRL D-16)

Y
Problem fixed €2

J 2
Replaceérepaxr
cable

Does
cagstan motor
urn CCW

Power down
swap K1 and K2
on MCB éCARRL
D-19)

2

Press RESET and
LOAD/REWIND

Does
capstan motor
urn CCW

Pwr dn, reseat
lo%xc bd cable
A B & ]umger
cards C & F.
Retry operation

Problem
corrected

Power down,
replace logic
board

H3
Exit repair
— action

Power down,
check cables

from MCB to
capstan motor

B

Cables OK

Yes

Replace logic
board, MCB, "or
capsﬁan motor

4———— See CARRL D-16

O

U e
3

Repeat tape
logp checg

Problem
corrected

Power down
replace MCB

Problem
corrected

vy

Possible defect
in cables from
logic bd to MCB
1n capstan
area, repair

See CARRL D-1
D-19 and D-3

B5:
Replaceérepaxr
cable

13
2

XF4200 | 1845938 34556 [734556A | 734556B | 734852 734864
Seq 2 of 2 |Part Numbe- 1Sept 72 |20 Oct 72 | 20 Nov 72| 26 £ep 73| ! Aug 73
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o0 o000

Ve

C 1

Suspect o
cap Sense nlt

oscxl?atoz

Tape Loop Check

No Att reel

turns OK

®-

lvﬂ ’

Check vac hose
ggnnectxons on

reducer

D1

Repai
connggtfon

1

Replace motiol
cortrol boar

Problem
corrected

H1
lacz reel
e

L 4
1 s
End of repair
action

CARRL D-22

vice versa

Problem
gtays wit
sahe ree

)

pin qnd)

Press RESFT and
LOAD/RE

unat angggll

et

Replace/reeait
sengg swatch

119,

r down, disc
Yggxc bd'cabf
A, remove MCB

ont, LB
cabie A gxgkggo

Replace cable

-

Continuity

Pwr an, remove
Iumgerﬁdresez
A (CARRL D-16)

Operates OK

20

Yes

Roplgg:réoqic

Gmmsemees S@e CARRL D-19

Incorrect
analysis,
Returna¥o AB130

Check out TU
| and return it
to customer

['
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734852
26 Feb 73

©0 0000000000000 00009000000000

Problem
cofgecged

cg%ace ngoﬁoa

"MAP

_Tape Loop Check )

AB134




Tape Loop Check

35
B1 ——1 134A3
pr— |

Power down,

res?at loglc bd Sus?ect open
cable A é ARRL |4————— -Col A normal
D-16) line

,
&

Check out TY
and return it
to customer

Problem
corrected

D1
Power down,
?ttach VTL
c o%hespxn to
2M6_on B
(CARRL D-19)

Connect pin 3
to pin 7 (gnd)
§ retry réel
operation

Reel
operation OK

Power down,
replace motion
control board

Poﬁér down,
disconnect
logic bg cable

Remove MCB, M
cont cable é
1

pin D09 to MCB
socket pin C15

J 2

Is cable open Replace cable

X1
K1

Replace logic
P board 9

Tape Loop Check

MAP AB135

1845939

Part Number

7345656

1 Sept 72

734862
26 Feb 73
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Tape Loop Check

E 13E

pusemaues }, 1
osition each
TY in sto
Rosxts n
part ?
:Both Power dawn R l e/r i
refls turn N\ _Yes resfat logic'bd Problen eg 2ce7 cabla a
W ¢ jcable A ARRL | corrected 82 g?!
Escan ! L ]
o
C . —C ¥
Capstan & Yes ' Feturn machine
both reels to custonmer
stoppe | .
o 137
B1
[ ]
.
9 re Yes
§ both rggfs
1 4
138
B1
Yes
$ bg:h r ]
turn
v
138
I aol
Cag
turns CCW, Yes
Lt reel s&op.
ee
A
13
° &
G G2 GO
CW, Lt Yes Power do Problem Ret rn machine
reol Cow: KE swap K _& K3'on corrected tore.aeshan ,
reel stop MCB N
7.

H 3

\ncplacﬁéaepair ’

On System/360 or System/370, run OLT sections
T3410 E and F. If errors occur, go to MAP
AA03S.

On System/3, run Diagnostic Section 708. If
errors occur, go to MAP AD046.

XF4400 | 1846040 | | 734656 |734666A | 734662 Tape Loop Check
Sey. 1 af 2 {Part Number 4 gapt 72 | 20 06t 72 | 26 P 73 MAP AB1 36




Tape Loop Check

Replace
orig?naf K1

D1
Power down,
?ttﬂch nLt

clothespi o

%1 op MCB

cannec
to pxn gnd)
retry Joop

AT

F2

F

No lace/re a1{

Test OK glon con

Pwr an reseat

logic bd cable

A, retry loop
MAP

tR8130)

9,

Yes Return machine

Problem
to customer

corrected

7

Pwr dn r nove
lo? ?1e
CARRL D— 6)

M, cont “cable A
pin DO4 to MCB
ZM11 pin 1
(CARRL D-16 &
D-19)

Tape Loop Check

MAP AB137

Continuity

Replace/repair
fogic/bogrd

Replaceérepair
cable

XF4400
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" Tape Loop Check

38

B1 ] 136D1
et 2 1

Power down

swap K1 and K2

on MCB éCARRL
D-19)

3

Replace

€

Repl r ix
eBHSTAsTRE

38 >
G1 ‘—l 136F1

=G |

wer down,
g‘face K1 & K2
MCB one g{_‘ a

re
Ontime CAR
8-15)

Problem
corrected

J 1
R%la was
defective,
Return machine
to customer

Do not
because.
A nenasvanr— u
rgf i

EH I

MCB

Lk

ays
h
ht

ve

H2

Replace MCB

a

8 >
384 —1 136E1

L

Power

K

down

1 and
MCB éCAR
D-19)

k2
RL

S

YMPt
{hinge”

neg)
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. Load Rewind-Reset

From MAP AB131

B

Reels dont stop
when RESET 1s
pressed

|

"-Rewind Move
Ramp" np

-

E E2

Yes Return machine
OK to customer

F1
Re lace/reE
Lon con
board (CAR
D-19)

air
rol
RL

G G2

Yes Return machine
0K to customer

Suspect shorted
ogic board
cablé A pin DO4
to frame
ground

Load Rewind-Reset

MAP AB140

XF4500

Leq. 201 2

1845941

Part Numiber

734556

1 Sept 72

734556A
20 Oct 72

734852

26 Feb 73

734864
1 Aug 73
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Resot Problems

! > Discussion: Entry to this MAP assumes that the READY light
From MAF ABOL remains on when the RESET button is pressed. This condition
could be caused by a faulty switch or wire, or a power supply
] problem.
Note: The tape control can cause a hang-up condition that disables
P ‘ the RESET switch.
Power ?own: M.
Laog?btg n‘?.n
(CARRL_D-161;
D. RESE

Switch or wir-
iny tg switch
18 de?ectlve,

reg ace/
3 *r

; meter
fgwsSCHS( logic See (‘ARPL D-¥
REgt

.

Replace \C
! goaréaq

Voltage not
)reseg(l) a
l&qxc ard;
chéck wiring

rox, +5
vdbrat 811

Go 8? Power
Sl AP

P

Reset Problams

gl Mool R Fr iR el MAP AB170

P




Unload/Rewind Faillures

Al w—\ 2
‘From MAP AB131 ’ ‘ Entry 2 ’

_ Read
Discussion,

Discusslen: If the tape unit is not aiready loaded and away from
load point, load the unit with the BOT marker on the right side of
the capstan, let several turns of tape wind onto the right reel, and
press RESET. Go back to Block B1.

SRR
unst ReABY

Tape rewinds yes

ca e T Dgoi k &
sgsnzss%é%" i, z,sé‘?“‘*i’

Replace/ﬁegaxr
vxnn to

Continuity

.
\resizze/sseny |

Unload/Rewind Failures

MAP AB180

180 | 040C2
D2
a|
c.?:i's*?sé SRR > JeRaSERERYSe
Rz“ ce/repair
-MCB &‘:‘ARRI?. D19)
logic board,
(CARRL D-16) or
capacitor sense
unit

(CARRL D-22)

XF4800 | 1846042 Ses EC | 443751
Seq. 20t 2 [Part Numbaer History 20 Sept 74

Q
i
3

N , -.) R . , . ‘ : ) ) . i : . ; :
H EEEEEENEEEEREREEENEENENENNMNMNMNEMM M M M M M MW N




(

/
!
!

Unload/Rewind Fallures

4

81 >
B2 ] 180F2

Swapalzu and X2;
RENIND/UNLQAD
(CA&RL D-19)

B4 .
"°€1“§°é§i§‘§$‘fz

Botee et

Symtoms
cmnqe

" i~
- & W

UNLOAD/REWIND Replace/repair
| OK, return TU pﬂ o‘ Kgu
to custouer

Note: Tape dumps at LP can be caused by short leaders on customer -
file reel or contamination of surface on machine reel hub or a combination
of both conditions. Leader length should be 16 ft £ 2 ft.

D2

Repogfe/Eobed”

Read note

K

Check surface of

right reel hud foe

contamination.
Move LP marker.
Retry rewind
operation.

Yes Clean reef hud
- — SR e
/ rewind operation.
Rewind OK
No
)
customer
No
Go to MAP AB070
-
. _ Unlosd/Rewind Failures
XF4700 | 1845243 734556 | 734556A | 734842 | 443751
Seq 1ot 2 |Part Number 1Sept72 | 200ct 72 | 8 Oec 72 | 20Sept 74 _ MAP A8181
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EOT Sense Problems

Al
Yisaally creck
Liyghrs 0l pnhota
sense gssembiy
CABO Y H

See Note

b

D
Keplace E« IT/EOT
assembly

Tapwe

moves

torwart to
BOT

9
Repluce/repair
! ”2,1:4 ’f/‘A.PRL

Darrer

TI light
rtarns on

ape Stops
at L

OT matver

't lighc keset and
turndon rewind T! goes Qut

e

epluce/re}mlr
ogic¢ L (CARRL
D-16) Bu’l‘{ﬁu’l"

88 (k"k KL

rLoLiant
Lurned ot

Replace fight

Meter +18 vde
at yellos wire
ot Ti1ght socke!

Sce Note 2

Rep .
LI3Te e
!

EOT Sense Problems

Discussion: Failure to sense end of tape during a write
operation allows the tape unit to continue writing until
tape pulls off the file reel. Tape then bottoms in the
vacuum column, which drops READY and signals an
error. On operations such as data security erase, the
symptoms are similar to those encountered during a
write operation. Failure to sense EOT reflective marker
during a read or forward space operation doesn't usually
affect tape unit operation since the program relies on
sensing a tape mark block to indicate end of tape.

Neote 1: Check EOT sensing with a work tape that has an
EOT marker about two feet from the BOT. The EOT
marker is on the lower or back edge of the tape. Runa
program that executes a DSE command and observe tape
motion to see if the tape unit is failing to sense the EOT
marker. Each time the EOT marker is sensed, the tape
indicate (T light should turn on and tape should stop.
The tape indicate light should turn off when tape starts
moving backward.

On System/3, use Section 70E. Enter the following
commands:

CHK, X ("X" = TU number 0-3)
ERG

DSE

GO .

On System/360 or System/370, use the "Friend" program.
Execute an ERG chained to a DSE,

Retry Lhe DSH
ul;eratnon ar
return michine
. Lu cusLomer

Note 2: The voltage at the yellow wire should go from +15
vdc to 0 volts when the lamp driver conducts, The black
wire supplies the +15 vdc to the lamps from motion
control board pin AS.

MAP AB190 ra? o
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EOT Sense Problems

190J2

Meter +15 vdc
?t black wire
of light socket

&'
R?place/re alr
amp, socket,
or socket
wiring (CARRL
D=9)

1 g to MCB
pi %“ARRL
)
£ £ 2
Rapdi e open
wire

Continnity

es

©1

Recheck
connections of
mmon wire at
1ght socket

XF4800 | 18450844 734568 | 734556A
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£0T Sense Problems

P in

aéggmblysgﬁt
t moiint 1in
tape path

o

? ingtall
None onq na ass
Lights lit
of 3 wére S
One

D

+6 vde

wWrong vo.it m

©
go o MAP ot

Power down &
meter center ’{hxs chevPls the
wire of 3-wire amp tilamengs
plug to outside
wires
Replace/rﬁguu

> assomblx ((ARR!

H1

Remove MC B

pemarn, ] 2
Reinstall
motnog control
wer
up, retry

1
K1

Repair open
wire ant

mot jon
control board

EOT Sense Problems

MAP AB192

Finish mounting
e
assembly

/EOT

2

lace/repa. 1{

boarg
D-

contro
{CARRL
19

ITR?

Replace motion
control boa

St:ll fairling

Probable poor

connect 1on at

motion control

board socket,
r

epalr
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Usages Meter Problems

Al
‘Ftom MAP ABO10 ’

eter rung
continuously

D1

3d all Tus
run usaqe

Power down.
Check usage
miter fuse rv

Does 3411
meter run

1A uUaaye
neter ?uﬁ'e oK

Restart meter
diag
S 360
§/360 sf;zmm . slo? A!gisz"%n
stem
A Rerss 1o
robe Al 13 Probe A1G2D12
Run Meter (-Pick Relay)

s line up
or pulsing

Is line down

S/360, S/370
eplace AIM
System/ﬁ&
0

Re hce

Dincussion: The 41 volts ac for the 3411 usage meter is supplied by
transformer T1. The voltage for the 3410 usage meter is supplied
by a small transformer mounted on the lower left side frame. The
ac supphed to the 3411 usage meter is fused, while that supplied to

the 3410 is not.

Note 1: The probing checks called for in this MAP must be made
while the meter diagnostic is running.

=
3
o
=3

?%‘ olesPeita

Bwne
[
(4
(2}
-
(]
s

Re%ace Jre slt

3707115 3997 "
25 or AiM2'on
3 360/370.

411 meter
run

e

If line u
MR ¥ §egRa
cagioa

Replace fuse

L 4

Return system

to customer

es fuse
blow again

LY

1. Re;;fsce meter
Reguce meter
(& [ D‘ 1)

-#] Enable 3311

Check 81t -on 360 s 370
e$oltaqg ﬂepl lM
“R?E?‘-’K?»“ F s
¢601)

2

8!ound Return to MTA
2U % on

XF4800 | 18459456 Ses EC 734224
Sea.l ot2 jPart Number History 1Aug 73
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Usage Meter Probleme

M. ac acro§s
¢

4~————— See CARRL D-11
. wWith meter
dliag running

Approx 41 vac

El
Check ac xngut
connections,
See chart 8“
ALD page WB80O

Wrong line
voltagé or bad

onnections
oK
transformer

G | o

Change
connectidns to
match 1nput
voltage

Usage Meter Problems

MAP AB201

L

Measure AC
Rk
term&nals 5 § 4

s voltage
apprex 41 vac

Measure dc from
meter card
terminal 6(+)
to -),rerun
sys meter diag

Appfox 6 v

Measure dc from
meter card
terminal 6(+)
to DC TB1-4

(gnd)

Note 1: The logic board circuit completes the
meter relay pick circuit. See ALD page WB800.

Before replacing the logic board, check logic
board cable B pin B09 to meter card terminal 9.
See CARRL Figure D-16, ""Logic Board
Removal and Replacement."

Note 2:

3410: +6 volts is supplied to tape unit meter
card terminal 6 from the 3411 DC J plug, via
the tape unit dc cable, tape unit DC TB 1-7,
and tape unit TB 4-5 (under the upper base, to
the right of the capstan motor). Meter card
terminals are numbered 1 to 6, front to back.
3411: +6 volts is supplied to meter card
terminal 6 from TB2-2.

Possible open
transformer or
wron? line

voltage

&

Replace meter
card

-11

See CARRL
and D-5

w

4

See Note 2

S

XFA4900 | 1845945 See EC 734864 | 443751
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Usage Meter Probleme

meters run
continuously

M. +6

v

TB1-6(+) %O
1-9(-) o
failing meter
(CARRLD-11)

meter

eter runs
with TU not
READY

Disable 3411
(meter switch)

WAIT state

Meters stop

Disconnect
l?gxc board
jcable B éCARRL
D-16)

Yes

Replace logic
P board°g

Possible inter-
mittent problem.
Suspect: the 3411

AIM2 card if
§/369, 370 chan-
nel is attached, or

the 3411 A1G2
card if a System/3
or $/370 model
115/125 is native
attached.

Probable qroung

onéwé : groTnL
B3 ateg¥s

XF5000

Seq 10'

2

1845946

Part Numbaer

7345686

734556A
1Sept 72| 20 Oct 72

734864
1 Aug 73

443806
2May 77

©Copyrght 18BM Corporation 1977

Usage Meter Problems

MAP AB202
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Power Supply Entry

Discussion: This MAP is the general entry for all power supply
problems. It lists symptoms and routes you to the appropriate

At MAP or diagnostic for further analysis. Approach power supply
( AB6Y8] 'ﬁgfﬁo, ) problems from this MAP unless directed to a different MAP by
ABoS another MAP or diagnostic printout.

CB1 tripped

B
‘Go to MAP AC030’

CP1 tripped

2
2

Go to MAP ACO050
2

CP2 tripped

D
‘Go to MAP ACQS\’

E2:
‘Go to MAP ACOSZ’

Note 1: There are two fuse indicators on the motion control
Yes See Note 2 board, and five in the dc section of the 3411 power supply. In the
dc section of the 3411 power <upply, two indicators are located at
the bottom, two on the left side, and one on the right side.

F

Aﬁx fuse
indicator on
(Note 1)

Note 2: If any fuse indicator is on, proceed as follows: (see ALD
page YG160 for locations).

G e A. Switch CBI off.
Check §u3§3r‘13"s B. Replace fuse associated with that fuse indicator.
<a3RUsPp24s) C. Reset CB1 and power up.
D. If fuse indicator comes on again, go to the following
MAP:
) Fuse Ind Power Supply MAP
ALl fans A, A2DSI +5 volts AC090
running 0 to A2DS2 +6 volts ACI100
A3DSI -4 volts AC110
ASDSI1 +15 volts AC130
ASDS2 -15 volts AC130
, Fuse Ind MCB MAP
“?Knﬁ‘?ﬂé 32)(,2/851‘11,36: ‘Go to MAP ACO‘IO’ Fi -15 volts AC|3|
"z F2 +15 volts ACI131

GO to MAP AC020 Go to MAP ACu73

Power Supply Entry
XF5100 | 1845947 734556 |734556A | 7345568 | 443751

sea 1ot 2 |Part Number 1Sept72 |20 Oct 72 | 20 Nov 72{ 20 Sept 74 MAP ACO 1 0




Fan Failure

ead Discussion

1
Press UNLOAD
REWIND

D1

See Note

Suspect fault
CBS or o eny
wire. C? -

tinue analysis.

‘g cgoling

fan failure

More

&

than
has
ure

Suspect fan,
Any other Yes conhector, or
tan tailure wiring to fan.

Repaif and test

11

Fau'ty
analysis-~ your
problem 1s not
a fan failure

Fan Failure

MAP AC020

Discussion:

A, Enter this MAP if one, but not all, fans are running, and CBI,
CP1, and CP2 are not tripped.

B. If all these conditions aren’t met, return to MAP ACO10, Power

Supply General Entry.

Note:

A. If the FILE PROTECT lamp lights when the tape unit is
unloaded, assume CP1 is OK and line voltage is present at
transformer T1.

B. If the FILE PROTECT lamp doesn'’t light, CP1 is tripped or
defective, there is a problem in the wiring from AC TB1 to
transformer T1, or the FILE PROTECT lamp is burned out.

R}

to CARRL

D-53 to check
voltages, then
return here

=1

Disc J1 thru Jé
§ check line
voltage J pluy ]e————— See {'ARRL D-56

egégsfaifxngo%u

Faulty wire
from J ﬁlu to
fan. Pwr gown,
repair and test

Line

voltage Yes AC distribution
preggntJat t?uog Somn

plzg plug pe

au{t CP2. or
wfre C;Z to AC
T8B!, or CP2 to
J plugs

Y

Pwr dn gemove
ac P§ front
cover regaxr &

t CP2 o

tes r
wire (CARRL D-54

XF5100 | 1845947 734566 |734556A | 7345568
Sea. 2 of 2 JPart Number 1Sept 72 | 20 Oct 72 20 Nov 72

443761
20 Sept 74
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C81 Tripped

A1
rom MAP AC010
A2

1

Al ow 3 mxnutes
B1 to

l t
CB?O po&gieup

),

Return machine
to customer

U"ﬁ?ﬁg.:%c (AC
gg:er to TUs),

t CBt,
CARRL ngg)

E

CBY trips No
again

Regluu J1 thru
6, TU that

| causes CRY to
trip 1s faulty

u loqi

gag Ians,
cool, reset
CBY, power nup

( .( Q( .( .( O( .( .( .( C(/ L o O( .(, )

(

Repla(e repair

fanlty Te

fan(s) ?r fan
cable

é
| P
1 50 Hz power Model 1 3411

(

1sconn ct wire AC TBV 1s
‘ -’ r “ orA located in_the
. ac_box, See
: . T8 eset ¢t 2RRRT -39
. power up s

(

El

oi(o“o

B

(

(

¥

|
(

(

o

o0 o( "N )

CB1 Tripped

:E:F???z P:ﬂ!Vumb.' 1 Sept 72 QOCkl;: '\"“\k" 4"\'[:():5’()

(

(
it

(




CB1 Tripped

030J1

::::tz:::::::::
Go to MAP AC040

Note 1: Measure input line voltage at AC TBI. Input voltage
should be 200, 208, or 230 vac +10%. Check input connections on
ALD page YG 105 and make sure that AC TBI1-3, -4, and -5 are
wired correctly. The wires disconnected at block AC030 J1 will
still be disconnected and J1-J6 will still be unplugged. Do not
reconnect them at this time.

See Note 1

e
proglgg

Voltage
with?n sgecs

w?éh' B1
LriPReSE i
60T to TH1-6
CARRL D-54)

£,

lace/re

i r

continuity

01
Reg ace CB1,
reconnect plugs
& wiring, §
retry

CB1 Tripped

‘| XF5200 | 1845948
MAP ACO 31 Sea 20t 2 [Part Number Zas:gs’l‘ﬂ 23405367‘3

© 0060066606600 006060606060060606060060606060606060 0 0 0 ¢
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CB1 Tripped

a 030H2

Al
Unplug power

retry

supplyfan, let
gg1ycool, &

CB! trips
again

Yes

CB) trips
again

Yes

E1

See Note

F

Power
within
tolerance

1

Reg‘face CB1,

rec

6 wires, &

retry (CARRL
-44)

nnect plugs

Replgée/rep
wer su
p?an or ?g
cable

1r
T

D2
‘GO to MAP ACOQO’

Inform customer

Note: Disconnect power cable from wall and measure input line
voltage. Input voltage should be 200, 208 or 230 vac + 10% for 60 Hz

machines, and 200, 220, 235, 380, or 408 vac +10% for 50 Hz

machines.

XF5300 | 1845949

Seq. 1 af 2 |Part Number

734556 | 734556A

15ept 72 | 20 Oct

72

443751
20 Sept 74

C81 Tripped

MAP AC032



Transformer T1 Overload

A
From MAPs
ACO031, AC032,
ACO050

B1

See Note

1 v
Inspect T1 for
eeldence of
overheating
(bare wires,
etc.

c.}
D D2
No
T1 looks 0K Replace T1
Yes
E e
Inspect A2 & A3l
dc circult
boards. See

Note (B).
(CARRL D-1)

Rebfﬁge dc
No circult board
DC section 0K (FARSLQ%;Q7 &

Yes

51

See Note (()

Transformer T1 Overload

"MAP AC040

Discussion: Entry to this MAP assumes that either CBI1

or CP1 keeps tripping, and following MAP AC030,
AC032, or AC050 hasn't corrected the problem.

A defective transformer (T1), or a faulty dc power supply
could cause this condition.

Note: Your problem appears to be caused by overloading
transformer T1. Since diagnosis from this point may be
difficult, you should probably call for assistance, and
check the following while waiting for help:

A. Try replacing CB1 or CP1 if it has not already been
replaced.

B. Carefully inspect the two circuit boards in the dc
section. Look for anything that might short to the metal
cover.

C. Further diagnosis requires isolating the loadson T1.
While individual dc regulators can be isolated, isolating a
given load may cause CBI or CP1 to stop tripping even
though the regulator is not the one causing the overload.
Try replacing T1 and the dc circuit boards.

XF5300 | 1845949 7345566 | 734556A | 443751
Seq. 2 of 2 {Part Number 1Sept 72 | 20 Oct 72 | 20 Sept 74
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CP1 Tripped

1
(‘tomAMsg ACO10 )

Al}ow 3 minutes

?r CP1 to

cool. Reset CP1
§ power up

Py
&

Return machine
to customer

50 Hz machine

Remove w%
Yes to ACSTB -3, 4,

or .
CcP1 wer u
icakrECDEa)P

3411 Model 1

Remove wire CP1
S PP R
or 10, reset
CP1, power up

el
Replace/repair
EP? (ouégut
grounded or
shorted)
(CARRL D-45)

CP1 trips
again

Measure input
line vo?tag at
AC TB1 (See

te)

—] 2

"glesgee RafRan cupsate”
9 problgg

Go to MAP AC040

XF5400 | 1845060 734556 | 734566A

Seq 4 of 2 [Part Nunwer 1Sept 72 | 20 Oct 72

Discussion: Entry to this MAP assumes that CP1 is tripped.
CPI1 protects the ac distribution to the primary side of
transformer T1.

Note-Input Voltage: Input voltage should be 200, 208, or
230 vac +10% for 60 Hz machines, and 200, 220, 235, 380,
or 408 vac +10% for S0 Hz machines.

CP1 Tripped

MAP AC050



CP2 Tripped
rom“vlu\g ACO10 Discussion: Entry to this MAP assumes that CP2 is tripped.
© ‘ CP2 protects the ac distribution to the tape units. When

CP2 trips, it interrupts the ac to J1-J6.

Al}ow 3 ginutes
or CP2 to
cgol. Reset
CP2, power up

Return machine
| to customer

ung?u J1-J6
A ggwer to
Pover ot kA
POer 286 )

Replig J1-J6,
TU Phd? canses
CP2 to trip as

faulry

r—F |
Replace CP2
teEiag J%—Jé,
r up
G HA
CP2 trips No Return machine
again § to customer
es
CP2 output is
qrounégd o;
shorted

11
Hnrxng from P2
to g;u(s
shorted ar
grounded,
repair

CP2 Tripped

MAP AC051 21 |ru | |1 gt 52| 30 00e 7
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CP3 Tripped

A1
(Esom MAP ACOIO)

n

Allow 3 minutes

for CP3 to
cool, Reset CP3
and power up

CP3 trips
again

es

D1

BuBrece CEAREL
POWEr R v

CP3 trips
again

Yes

—"}
Check wiring
from CP3 & line
Beserel Ee K,
u
PICARRL BEaé)

wiring
shorted "qor
grounded

i1

Replace/repair
pde?ectxee
wiring

”,

&

Return machine
to customer

09,

T4

Return machine
to customer

,

Gl

Replace 24 volt
power supply Al

XF5500 | 1845961

e 1 0l 2 JPart Number

734556 | 734556A
1Sept 72 | 20 Oct 72

734864
1 Aug 73

443751
20 Sept 74

.(’ .(, .( .( .(

Discussion: Entry to this MAP assumes that CP3 is tripped.
CP3 protects the 24-volt ac power supply Al. This power
supply activates the tape control power-on circuitry when
the subsystem 1s attached to a System/360 or System/370.

- cP3 Tripped

MAP ACO052



DC Voltage Settings

@AP}AP AB192, Discussion: Enter this MAP if ac voltages are present but you

ooOT0 ADORO K suspect a dc voltage is outside allowable limits or missing.
Note 1: Measure power supply output voltages at the following

: test points on DC TB1 (see CARRL D-17):
s 1 Voltage Measure At Tolerance
?heck dc .
volNgRety See +5  TBI-I(+) To TBI-4(-) (+4.90 10 +5.10)

+6 TB1-9(+) To TBI-4(-) (+5.99 to +6.01)

+15  TBI-11(+) To TBI-14(-) (+13.5t0 4+17.15)
-15 TB1-17(-) To TBI-14(+) (-13.5t0~17.15)

=C Qe ~4 is to be measured at the tape control logic gate 01 A~A1Q4B06 (-)
car to h to 01A-A1Q4D08 (+). Allowable range is —3.99 to —4.01 volts.

appear to have
voltage problem

C

Voltage
levels within
tolerance .

Use a voltmeter having +0.25% accuracy to measure voltages.

Note 2:
See Note 4 If -4, +5, or +6v is out of tolerance, go to MAP AC120.
D 2 If +15 or -15v is out of tolerance, go to MAP AC134.
Problem
“voltages®S < See Note 2 > If -4v, +5v, or +6v is missing, check for a defective regulator card by
swapping regulator cards to see if the symptoms change. Do not

adjust any voltages while making this check, and be sure to return
the cards to their correct sockets when the check is completed. If
you decide that the problem is a defective regulator card, see
CARRL Figure D-53 for replacement and adjustment procedures.
If this check does not isolate your problem or if your problem is
with the +15 volt supply, go to the following MAP:

¢ 0006 060 0 0 0 O 0 ¢

Voltage MAP ’
-4 . ACI1I0 '
+5 AC090
+6 AC100
+15 ACI130
-15 AC130
Note 3:

A. Power down.
‘ B. See input connection chart on ALD page YG105.

T C. Connect meter to correct TB1 points to measure input voltage.
s ’ Set meter on correct scale.
ee Note 3
D. Power up.
E. Voltage should be +10% of that listed in the chart on page YG105.
Note 4: If entry to this page was due to clock stoppage, intermittant, or
unrelated failures, check —4, +5, and +6 voltages for ripple. Use an

Th)

- Tnen rect oo oscilloscope grounded to dc common and check for ripple or noise with
voltaBatox N é}"§p‘{°§,§“8§1 all tape units loaded. It should not exceed +2.5% or a total of 5/. If
U4y SCABRL ripple exceeds tolerance, replace the power supply (see CARRL D47
and D4R).

] | ek
Replace
trar.sformer T1
or w}rxng to &

rom T1
(CARRL D-49)

OC Voltage Settings

M AP Acom ::lfszsgo2 1845951 734556 | 734556A | 734864 | 443751

Part Numbser 1 Sept 72 20 Oct 72 1 Aug 73 | 20 Sept 74
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System/3 Power-On Sequencing

Discussion: Entry to this MAP assumes you have
power-on sequencing problems when attached to a

(

(

i

Al
rom ng ACO10
< J ’

Epsure EPO
RO
J ogog? ac

-
&'

%9 Cébéﬁ Fix EPO cable

plugge

D) ek
S p
Jarep o Kl
(CARRL D-ggy

M. g& vd¢ on
jable.pine
quﬁn) D- Ege

v Mea égeeac line
es v e
1 1) ALl Yé?%g

G
13480
{ (CARRL D-54)

voltage

CPUSAEP LR
voltige or bad
cablé. Repair

Voltage
withi
tolerance

19,

Yes

\Inform customet’

System/3 "host" system.

Note 1-Input Voltage: Input voltage should be 200, 208,
or 230 vac +10% for 60 Hz machines, and 200, 220, 235,
380, or 408 vac +10% for 50 Hz machines. Ensure that
primary input voltage is present at subsystem from main

CB, if possible.

XF5600 | 1845952 734568 | 734556A
Seq 1 of 2 |Part Number 1Sept 72 | 20 Oct 72

7345668
20 Nov 72

System/3 Power-On Sequencing

MAP ACO070




System/3 Power-On Sequencing

07042

lne v%?%a?e

wltﬁc

Line
voltage
present

~1

L

AC TB! 1is
logatesxxn the
2%RRL D

L7

witch CBl! off
ihen on, Watch
meter

Chec that

Fans 8 ould
vo ta

es ar a
ugq xn

no.

TB! wiring

iring a

and
connecglons

1

(ERRRE°8-58)

Do wstit
l?nggvoléage at
ine side of
CB

Ltne
vo tage
preseft

e, J 1 -
'l‘gt.e i - ngss
aach?g §

e ?1 e of]

Rggu?ce/re air

ty wiring

“LZ?‘*%" iR

!x?ter gad

Lino
voltage
presefit

System/3 Power-On Sequencing

MAP AC071

nJ 3

Replace CB1

T e

XF5600

Seq. 20t 2

1845082

Part Number

T34660A
20 Oct 72

7345868
20 Nov 72
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System/3 Power-On Sequencing

n7132

Pull wall ﬁlu

ontinuit
all line

1

Circujt to AC
B5"ls oK.

RetEyqpnes o

D1

If still fails,
return to
origin

Re age
Eééggézxve
w1 1095

)

reg?ir

CARRL

XF5700 | 1845063

SeqV 0t2 lPart Number

734866
1Sept 72

734556A
20 Oct 72

System/3 Power-On Sequencing

MAP AC072




System/360 and System/370 Power-On Sequencing

' checn oth3y, ERO

J
plu bggeé i at |e———{From MAP AC010

PO cqble

pfuqqe OK Fix EPO cable

Unplua l $J7)

soc\’tet %g.

ARRL D-

LO(‘QI,.{REMIYI‘E
U'J(‘s . s::wer up

<Pl FPn cireyst
or cabie
detvctnve,
repni

1
* TB1-
TM 5, 6, or 7

ne vgl tage

— ] 1
Press gﬂHER ON.

rel
( segyALD Yi1 ¥%)

System/360 and System/370 Power-On Sequencing

MAP ACO073

¥ 1

IU -2 fa1ls to

make, or wirinc
s*defective’

repair

Discession: Entry to this MAP assumes you have
power-on sequencing problems when attached to a
System/360 or System/370 "host" system.

Note:

A. ALD page YG 108 is a circuit diagram of the 24V

supply AL,

B. ALD page YG 150 view AA is a location diagram that
will help you locate components of power supply Al.

C. If K1 or K2 relay points fail, replace the relay.

D. Attempts to clean or adjust the relay points will not

result in permanent fixes.

XF&700

Seq 2 ot 2

1845063 7346608 | 734556A
Part Number 18ept 72 | 20 Oct 72

© 9660686000000 006000000900 09090090 9¢ 06099 9 90



System/360 and System/370 Power-On Sequencing

07332
Note:
A. See ALD page YG 108 for circuit diagram of the 24
volt supply Al.
Al B. See YG 150 for component location chart for power
See Note supply Al.

C. If the POWER ON, POWER OFF, or
LOCAL/REMOTE switch is defective, the Al power
supply circuit board must be replaced.

4 m
M 38.Y9° $1°% See CARRL D-33
B side of CR! j€————o0 and D-46
(-). D. POWER

POWER OFF
ch open,

19 to 28 vdc

D1

Switch CB1 OFF
and remove EPO
jumper

-

K1, €R1, or
wiring faulty,
repair

Continuity

G1
T ]
of CR1. D.
POWER ON

START switch
LOC/REM switch,
or wiring
aulty,
repair

Continuity

es

K1, CR1 or
wiring faulty,
répair

System/360 and System/370 Power-On SQyoncino
XF5800 | 1845964 7345568 | 734556A

sw0 1 012 Jrurs numem| | 1803872 | 20 00 2 MAP AC074

!
{
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System/360 and System/370 Power-On Sequencing

07343

Note 1:

A. See ALD page YG108 for 24 volt supply Al circuit
diagram.

B. See YG150 for component location chart for power
supply Al. .

C. If K1 or K2 relay points are failing, replace the relay.
Attempts to adjust or clean relay points will not result in
permanent fixes.

PR

( w wer
supglypgl)

<

AV K1-1 N/O
fails to make
or wxrlng so AC
K1 1s bad,
repair

01
M. 46 vdc at Al
T?1—1(+) to

B .

TB1- . D.
POWER _ON (CARRL
D-46)

+6v_with
POWER ON
pressed

Al K2 or wiring
to K2 1s had,
repair

M, +6v from
IB -1(+) _to
-2(-). D.
POWER ON

+6v with
POWER ON
pressed

Note 2:

A. Power supply A2 is the large circuit board on the left
side of the dc section.

B. TBI is at the rear of the board, with terminal | at the
top.

C. See ALD page YG 160, section A-A.

D. Power supply A2 circuit diagram is on ALD logic
page YG110.

I'eY

Check _wirin
1-31(2), D, :
POWER ON_{CARRL from A2.5%' to

+6v with
POWER O
press

“,

Reelace/re air
power supply A2

System/360 and System/370 Power-On Sequencing

I\"“l\', 1"“::‘Jr7'!ii 5221?:?2 P:1!Uuwm~v Z:::?E!. ;ﬁ3:::“¥=
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System/380 and System/370 Power-On Sequencing

07302

Lino [ ]
voltage
preseit

11 pl
R
Vol tedtet

1

See Note

M
sl
olerance

t

Line filter,
3

bads faRthf

a9,

L3

Check Al rela
1 for Lfk of |
open nts

no.

Inform customer
he has g gower
problem

EY

R

A. Input voltage should be 200, 208, or 230 vac +10% for all
60 Hz machines and for 3411 Model 1 (50 Hz). '
B. Input voltage should be 200, 220, 235, 380, or 408 vac
$10% for 3411 Models 2 and 3 (50 Hz).

C. See ALD page YG105 for input connections chart.’

XF5900 | 1845958

Seq 1 ot 2 [Part Number

734556A
20 Oct 72

20 Nov 72

System/360 and System/370 Power-On Sequencing

MAP AC076




3410 AC Distribution

Al
‘ ach38T Aeh ’
g1
< See Note >

glu

§ ead
reset Cl f piug

Do

“38%32%{55
or wirl nq

CP2 trips
again

Failing

3“‘8/541 1

SRR

Reglug t‘an,

atn\tr
power u? (CA ﬁL

ek g
G

3410 AC Distribution

MAP ACO080

Discussion: Entry to this MAP assumes you have ac
distribution problems in one of the tape units, causing
CP2 to trip. In the tape units, ac is distributed to the
head cooling fan and the pneumatic motor, and to the
3410 usage meter transformer.

Note: AC is distributed to the tape units (including the
one in the 3411) via connectors J1-J6, located near the
bottom of the 3411 ac section. Make the tests and
observations called for in this MAP on the tape unit that
is causing CP2 to trip.

XF5900 | 1845068 | | 734566 |734556A | 7345668
Seq. 2 of 2 |Part Number 1Sept 72 | 20 Oct 72 | 20 Nov 72
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X A KRR KRR R X

+8 Voit Pawer Supply Fallures

oblem
a blgr gse

E:;;E tna} fuse

gesiealycey

=,

Repligefofags”

unplug J21-J26.
pSBe‘:"ug (CARRL
0-86)

Re lu J21-J26,

‘blgwsgfut=a§2r1

goes to u
tape un

@

se A2F}
bfgws again

ﬁér down,
sgck wirxng
79%,2526°

1
Wiring OK Y ace/séAgaxr

z.___-—-‘
Spress, oo

2 Peindp ety

See Note 2

+5 Volit Power Supply Failures

MAP AC090

Note 1:
A. Power supply A2 provides both +5 vdc and +6 vdc.
B. The supply is located on a large printed circuit board
on the left side of the dc section.
C. See ALD page YG160 for the location diagram.
D. See ALD page YG110 for the circuit diagram.
E. As the trouble shooting procedure outlined here may
‘require replacing fuse A2F1 several times, you should
have several spare fuses on hand.
W, Allowable ripple must not exceed £2.5%.
ee Note 4 on MAP AC060.

Note 2: It should be possible to swap cards between
supplies without adjusting she voltage. If fuse A2F1
blows after swapping cards, it is not due to improper
voltage adjustment.
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+8 Voit Power Supply Fallures

a 090G2

Note:

A. Make the tests and observations called for in this MAP

on the tape unit that caused fuse A2F1 to blow.

B. The +5 volts is distributed through the cable from the 3411

See Note J plug to tape unit DC TB1-1 (+5) and 1-4 (). It is then
distributed to the motion control board, the logic board and
(if the NRZI feature is installed) to the skew board.
C.The +5 volts is supplied to the vacuum column switches

from MCB pins A16 and B1.
Q. See A.LD pages YG112 and YG12S for voltage
d“ﬁc';ﬁ?'w?m' distribution diagrams.
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+8 Voit Power Supply Failures
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+68 Volt Power Supply Failures

A;nt Discussion: Entry to this MAP assumes that dc power supply fuse
Y A2F2 is blown, causing loss of +6 vdc at DC TB1. Possible causes

are: faulty power supply, regulator card, or dc distribution in the
tape control or in one of the attached tape units.

Note: .

A. +6 volts is supplied by power supply A2. This supply is located
on a large printed circuit board at the left side of the dc section.
B. See ALD page YG160 for component locations.

C. See ALD page YG110 for circuit diagram.

D. The trouble shooting procedure outlined here may require you
to replace fuse A2F2 several times, so be sure you have several
spare fuses on hand.

E. Allowable ripple must not exceed +2.5%.

See Note 4 on MAP AC060.
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+68 Voit Power Supply Failures

100G?
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See Note
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from
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Note:

A. Make the checks called for in this MAP on the tape unit that
caused fuse A2F2 to blow.

B. The +6 volts in the tape unit is distributed from the 3411 J plug
to DC TB 1-9 (+-6) and TB1-4 (dc common).

C. From DC TB1-9 +6 volts goes to the capstan tachometer
assembly, the BOT/EQT block, and TB4-5. (TB4 is below the
upper base, to the right of the capstan motor).

D. TB4 terminals are numbered front-to-back.

E. +6 volts goes to TB4-5, then to the file protect switch and, in the
3410, to the meter relay card (adjacent to the meter).

In the 3411 the +6 to the meter relay card comes from tape control
TB2-2.

F. When the FP plunger is pressed, +6 volts is applied to TB4-2, and
from there to the head read/write head card.
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+6 Voit Power Supply Failures
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Note:

A. Carefully inspect TB2 for shorts.

B. Inspect the pin side of the board for any pieces of wire or
other forexgn matter that might cause shorts.

C. Look for signs of overheating of wires and board land
patterns.

D. Look for shorted pins on the card snde.

E. It may be necessary to replace the board.
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-4 Voit Power Supply Failures

Discussion:
A. =4 volts is supplied by power supply A3, which is located on a
large printed circuit board on the right side of the dc section.

T B. See ALD page YG120 for circuit diagram.
( Note 2 ) C. See ALD page YG160 Section B-B for component locations.

D. -4 volts is distributed from power supply A3 to the tape control
logic gate TB4-3, 4, 9 and 10 (-4) and § through 8 (ground return).
E. -4 volts is used only in the 3411 tape control logic gate and in
power supply A2.

. The troubleshooting procedure outlined here may require you to
replace fuse A3F1 several times, so be sure you have several spare

2 1E.BEebRen, fuses on hand.
) G. Allowable ripple should not exceed +2.5%.
'8 See Note 4, MAP AC060.
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-4 Voit Power Supply Failures
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-4, +8, and +8 Voit Power Supply Adjustments
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Go to unit causing
problem, Check power
distribution in unit,
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on page WB600 in
the 3410 Electrical
Reference Manual

-4, +5, and +6 Voit Power Supply Adjustments

Discussion: Entry to this MAP assumes you found the -4, +3, or +6

volts dc outside allowable limits. Your problem could be a
defective power supply or regulator card, or incorrect regulator
card adjustment.

Note: Measure power supply output voltages at DC TB1:
Voltage Messwre At Tolerance

+5 TBi-1(+) To TBl-4(-) (+4.90to +5.10)
+6 TB1-9(+) To TBl1-4(~) (+5.99 to +6.01)

Measure —4v at the tape control logic gate 01 A—A1Q4B06 (—)
to 01A~A1Q4D08 (+). Tolerance is —3.99 to —4.01 volts.
Allowable ripple must not exceed +2.5%. See Note 4,

MAP ACU00.

Use a voltmeter having +0.25% accuracy to measure voltages.
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+185 and -18 Volit Power Supply Out of Tolerance
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Discussion: Entry to this MAP assumes that one of the 15
volt dc power supply fuses is blown, causing loss of +15 vdc
or -15 vdc at DC TB1. Possible causes are a faulty power
supply, or dc distribution in the attached tape units.

A. 15 vdc is supplied through the fuses to J21-J26, then
through the dc cables to the DC TB in each tape unit.

B. In each tape unit, the voltage is filtered by two large
capacitors, C4 and CS.

C. Voltage then goes to the motion control board.

D. See ALD pages YG110, YG112; and YG12S5 for wiring
diagrams.

E. See ALD pages YG135 and YG160 for component
locations.

Note 1:
A. The wires from F1 go to J plug, pins 7 and 8.
B. From F2, the wires go to J plug pins 9 and 10.

C. The J plug pins are numbered 1 through 12, top to
bottom.

Note 2:

A. Check for loose connections at power supply A2TB1 /.ce
YG150 and YG 160 for location).

B. Check diodes CR5-CR14 (YG110 and YG160). Failure of
one of the diodes affects the 15 volt supply; if one is
defective, power supply A2 must be replaced.

Note 3:

A. Examine capacitors C4 and CS5 for swelling of the can or
safety vent.

B. See CARRL Figure D-51 for locations of C4 and CS.

C. Examine the resistors on C4 and CS5 for signs of shorting.
D. Cd filters the +15 voits, and CS filters the -15 volts.

+15 and -15 Voit Power Supply Out of Tolersncu

MAP AC130




+18 and -18 Voit Power Supply Out of Tolerance
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+15 and -15 Voit Power Supply Out of Tolerance

MAP AC131

F2 blows
again

Discussion: Entry to this MAP assumes that one of the 15
volt fuses is blown on the motion control board.

A. The 15 volts comes to the MCB from DCTBI1 (Ref. YG
125).

B. On the MCB, -15 volts is fused by F1 and the +15 volts is
fused by F2.

C. The +15 volts is then distributed to the vacuum motor

relay TBS-S5, the operator panel lamps, and read/write TB4-4.

D. From TB4-4, the +15 continues to the read side of the
head card and to the file protect switch. From the switch, it
returns to TB4-6 and is routed from there to the write side
of the head card.

E. See ALD pages WB800 and WB80S for wiring.
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+18 and -18 Voit Power Supply Out of Tolerance
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+15 and =18 Volit Power Supply Out of Tolerance
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+18 and -18 Voit Power Supply Out of Tolerance
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(ron MAP %c060)
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See Note 2
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to customer

2
- See Note 1

a5%
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capacitor or
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lace
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Note 1: ~

A. Check for loose connections at power supply-A2 TB1 (see
YG150 and YG160 for location).

B. Check diodes CR5-CR14 (YG110 and YG160). Failure of
one of the diodes affects the 15v supply; if one is defective,
power supply A2 must be replaced.

Note 2:

A. Examine capacitors C4 and CS in the failing tape unit for
swelling of the can or the safety vent.

B. See CARRL Figure D-51 for locations of C4 and C5.
C. Examine the resistors on C4 and C5 for signs of shorting.
D. C4 filters the +15 volts, and CS5 filters the —15 volts.

CAUTION: Allow two minutes to discharge capacitors,
after turning power off and disconnecting line cord from
service.
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"

chhce C dsb ¥

Replace Cards |

Y J22m T

Re {)‘uceCuda i

J & .
Replace Card:

701 Halt Analysis

MAP ADO012




701 Hait Analysis

B 01231

A\Jga t

.Sxﬁgtoﬂ

Interc

ection ’5?“
See Note)

an?xz

Yy

Re;;llce Card

Bad card in
\ AlK2in 3411

Replace

Rerun én RUN
1 mode

Cards

Note: When interchanging A-A1H2, A-A1J2, and A-A1K2, refer

to ALD page A6001 for piugging instructions. All three cards
should be factory plugged, as position "K" is model sensitive. If they
are not plugged, refer to the above ALD page.

nterchan
Yes 30*\ %ﬁug ?th
Halt code 41 AtK2, R 8
?ectxon 1
See Note)
o
B
Yes
Halt code 32
°
C C
alt cQde Yes x'Cgm re
52698 18
position
D
Yes
Halt code 34
E E2:
Yes
Halt code 36 Hardware error
F F2
Yes .
Halt code 37 Hardware error
o
G
ét code 38 res

Replace Cards

Probe SLD in CPU
Pin B-B2G2G08

B Probe SLD in CPU
\ Réplnce Cards | Pin A-A2G2G08
il
AlD2 ‘in 3?11
Red Light On “—1S

A

Replace Cards

\ B-B2F2, B-B2G2
in CPU

Halt code 39 Hardware error

Halt code 3A

K1
Replice Card

A-AlQ2in 3411

701 Halt Analysis

MAP ADO13

3 Replace Cards f Replace Cards
A-A2F2, A-A2G2 Hardware error A:A1P2, A1Q2,
in CPU Al '5-2 Al D
Replace Cards
AALV2, A1U2,
AlP2 AAI{.22
\J 3 ¢ 14
Print sense Replace Cards
aca AAIG2, AIN2 ]
in 3411
5408
5410
5412
5418

& Replace Cards

\  Replace Cards [

\ B-B2F2, B-B2G2 /

‘ A-A2F2, A-A2G2 ’

XFEeon 1846865

735568 | 730672 | 443761

Seq 2 of 2 Part Number

1 3ept 72 26 Oct 73 | 20 Sept 74




coc ¢ ¢ c o ¢ c c c c ¢ o o c c ¢ c o ¢ ¢ o v

;

701 Halt Analysis

01332

6 L0 MAP ADOZ)
Al

5408

14 HQP ADO2 410
6 ° j 5412
A s415

\
\ ReplaccCard [ \  Replace Card |

\ B-B2E2 in CPU ; \ A-A2E2in CPU ’

6 to MAP AD02§
Al

5408
5410
cjj 5412
to lﬂ? ADO2 5415 ‘

% Replace Card J \ ReplaceCard [

\ A-A1G2in 3411 ’ \ A-AlG2in 3411
T MAP ADO3 A
Al \ ReplaceCard [ \ Replace Card [

B-B2G2in CPU A-A2G2in CPU

Halt code 70

Halt code 71

701 Hait Anslysss

XF6916 | 1840067 | [ 736672 | 443761 | 443300 | 4438008

sea Vot 2|Part numner] |260¢t 73 | 20Sept74 | 310t 75 | 30J4en 78 _ MAP ADO14

© Copyrht 18M Carporation 1976




<

701 Halt Analysis

LABI Lines from 3411 to 5408, 5410, 5412, or 5415

v@ 3411 Panel A-Al $408 = Panel A-A2
-l 5410

2 : 5412 , = Panel B-B2
VEREe feAlAge 5415
Posyiign ©
MST Level SLD Level SLD Level

N2J02  G2J03  A3BO4 | V3BO7 G2DI2
N2J03  G2J04  A3DOS | viDOsS G2DI3
N2Jo4  G2JOS  A3BO6 | V3BO6 G2J02
N2J0s  G2J06  A3BO8 | viBO8  G2j03
N2J06  G2J07  A3DOS | VIDO9 G204
N2j07 G2J09  A3BIO | V3BIO G205
N2J09 G210  A3DI1 | VIDIl G206
N2J16  G2Jl1 A3B12 | V3BI12 G207

Defective board
wiring ;

FINOA UV L WN=-D

N2J11
In 3411, install
jumper betweon Note: See SER 3 for diagnostic probe and switching levels.
A-A1Q2D02 and -
ground (+PWR On
Reset)

¢6cccssscs

Probe SLD Levels in
B.B2V3

Probe SLD kevels in
A-A2V3

pressssmannl) | 4
"D ABTPYInge"
exccﬁ. P bit

will
1nactive

D 3

; Open cable

G LT

pPosyiign of sa10

5412
5415

\  RepiweCards J \  Replace Cards f

B-B2G2, B2E2, A-A2E2, A2FD,
B2I2in CPU A2G2in CPU

)ov:fgb}nsk? 2

Poign ©

:

Replace Cards
A-AIN2. AIG2
in 3411

Yes

reen lignt
come Oﬂ

/ 5410
No 5412
; 5415
Temporar Temporarily remove
remove 8-8352 car A-A2G2
5410 5408
5412 5o
5415
OPep. $a%88 o
terminator.

Replace Cards Replace Cards [ O ebrng

\ [ \
%-B2G2, B2E2, A-A2E2, A21°2, L
B2K2in CPU A2G2in CPU @!

J 3 ¥
Replace Card
A-A1G2in 3411

701 Hett Anelysis B e
MAP ADO15 Seq 201 2 ".uNumb.'l I“O“":' 20Sept 74 | 310c1 75 | 30Jen 76

© Copyright 1BM Corporation 1976




701 Heait Analysis

ABO Lines from 5408, 5410, 5412, or 5415 to 3411
| ————
5408 = Panel A-A2 3411 = Panel A-Al
5410, 5412, 5415 =
Halt Coce 32 Panel B-B2
o
SLD MST
. SLD Level Level Level
P G2BI3 V2D03 | A2D03 G2D02 G2BI3
o At wddress 000D 0 G2B02 V2B04 | A2B04 G2D03 G2B02
® A gé s, e XK I G2B03 V2DOS | A2DOS G2D04 G2BO3
Tu¢ = ] step 10 IR clock 6. 2  G2B04 V2B06 | A2B0O6 G2D0S G2B04
XX = Rdy Dev Addr 3 G2B0OS V2BO8 | A2BO8 G2D06 G2BOS
(] _ 4 G2BO7 V2DO09 | A2D09 G2DO7 G2BO7
S G2B09 V2B10 | A2BIG G2D09 G2B09
® 6 G2BIO V2DI1 | A2DI1 G2DIO G2BIO
v 7 G2B12 V2BI2 | A2B12 G2D11 G2BIi2
s
' above chart for , Note: See SER 3 for diagnostic probe and switching levels.
roper pin locations
~ A ! '

®
(

At address 0000

~— s _probe enter F3 XX 01
%n yp System Reset. Clock

step to IR clock 6.
XX = Rdy Dev Addr

®
(

. Probe SLD levels at
N’ PU panel. See above
chart for proper pin
locations. An active
. 5410 5408 : line will be minus (-).
“~ 5412
5415
‘ \ Replace Cards [ \ Replace Cards  J
~ B-B2G2, B2E2 in CPU, A-A2G2, A2E2 in CPL.
A-A1GYin 3411, A-A1G2in 3411,
‘ Rerun 701 Rerun 701
~ L J Does probe
indicate 7
. bit only
S’
Problem Return machine
kv o
At address 0000
enter 13 XX FF
. System Reset. Clock
~— step to IR clock 6.
XX = Rdy Dev Addr
Interchange Y
® AgUstece b
N’ a Rerun ?81
®_
Probe SLD levels at
. Symptom Repla CPU panel. See above
N thnges defective cable chart for proper pin
locations. An active
. line will be minus ().
h -
-
MAPs
o
. ‘\-"
@ _
®
S—r
o _
®
701 Halt Analysis
. XF6926 1846068 736672 | 443751 443800 443806
. wen 1 ot 2 |Pars namber| |26 0vt 73 | 20Sept 74 | 310ct 75 | 2Mey 77 MAP ADO“ 6
©Copyright 1BM Corporation 1977
L



701 Halt Analysis

016

R
G po,xtxon
active

\ Replace Cards 7

A-A1G2, A-A1P2
in 3411

At Address 000
enter F3 XX 00
System Reset. Clock
step to IR clock 6
XX = Rdy. Dev. Addr

 J
Fropy ReT Jgvel

1tion 1n
32??. (+) 1is
active

robe
1C tf
bxt only

Are_exgra
bits Ps , or

A-ATRSVSn 3T

Did extra
bit go OFF

At Address 000
enter F3 XX 01
System Reset. Clock
step to IR clock 6
XX = Rdy. Dev. Addr

v
Y:obe MS
A1G2 1 n
Mg perite
active

A-
in

51752} 6! oy A-A923"nC35%

xcatf
bxt only

|

‘ Replace Card

\A A1P2 in 3411]

Extr t re
R

A-ATHSV$n 35T

v

\

Replace Card
A-A1H2in 3411

D1d extra
bit go OFF

701 Halt Anslysis

MAP ADO017

v

\ Replace Card

/

A-A1G2,A-AIP2
in 3411

\

Replace Card

/

A-AlP2in 3411

\ Replace Card

/

A-A1J2in 3411

XF@e25 | 1840068

Sy 2 9t 2 [pan Numbher

736672
26 Oct 73

443751
20 Sept 74

310t

2May 77

© Copyright 188 Corporation 1977
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701 Hait Analysis

013D

5410
5412
5415

Probe SLD level at
B-B2G2GO0S in CPU

13D1

2
(Halt code 34 )
Entry

y

At aSHress 0000
Ksy in
F3"xx 07

XX=Rdy Dev Adr

y

In 3411 install a

jumper between

A-A1Q2J13and
ground

1

D2
System Reset.
Qock step to

1Qclock 6

—|i

3

§

ccccl
-0

~3e33e3

5408

Probe SLD level at
A-A2G2GOS in CPU

%

F
Red or ht Red
reen 11
q N ;i//,'
Grn
5410
5412
5415
Probe gvel mﬁfP“CE(h‘d
at

5410
5412
5415

B-1#¥732in CPY

\J 2

Probe MS vel
aLOA?IJ\‘h;%Més 1n

Red <l)r ht
reen I
9 O 9

[ Replace Cards

/

A-A1P2, A1Q? and
AtL2 in the 3411
B-B2E2 in the CPU

3410
5412
541S

Open Cable

kY

B-B2V4B08 in CPY,

\

Replace Cards ]

A-Al1P2, A1Q2 and
A1L2 in the 3411
A-A2E2 in the CPU

Replace Card
A-A1G2in 3411

XFo950 | 1848066

Sen 1 ot 2 [Part Number

736672 | 443800

26 Oct 73 | 31 Oct

%

5408

\  ReplaceCard [

\ A-A2G2in CPU /

5408

\ OpenCable [/
\A’AZV‘BOS in CPU/

701 Hah Analysis

MAP ADO18



701 Halt Analysis

[ART B

A
Hait code JE
Entry

B 1w
Probe MS eve
at A—?;l‘ ?s&d 1

Boygrad,
n
Tan¥son

Probe MS vel
| R ¥S$8 m A-ALQ2in 3411

D3
Prqbe}ﬁﬁ\gigoa Repla Card

n

level . A-AIN2in 3411

E

Red and Yes
green lights

ON /

CPU Type

9.

Re lace Card

A-A1G2in 3411

!

Probe MST level at
B-B2F2M04 in CPU

Probe MST levels at
A-A2H2B13 in CPU

Red light ON

Probe MST level at
B-B2H2B13 in CPU

i —

| .
5412 )
Tace C, Replace Card Red 2 d\Y ;
\ Replace Cord —] 5415 \ oplace Car /  Breen ?ir;ghts = CPU Type 3408
\ B-B2F2 in CPU / A-A2H2 in CPU ON
\ Replace Card I g::g
B-B2H2 in CPU 5415
5412 L
J{ \ ReplaccCard [ \  ReplaceCard [

\  Replace Card 415
\ B-B2F2 in CPU ; ! \ A-A2H2 in CPU ; i A-A2G2in CPU }
\ ReplaceCad ]

\ B-B2G2 in CPU ]

Replace Card

| B-B2H2 in CPU

701 Halt Analysis XF 1 7

MAP ADO19 sea 2 o1 2 [Part Number| | 26 Oct 73 | 31 0ct 78




Halt 03

Halt 20

Haltz a0
a1, a2, 4
45, or

702 Diagnostic Entry

S ——
Go to MAP
ADOl10J1

] Rerun_’gsct 1on

aé'

BeRiaSaar2 /

Interchanqsz

A1K2 with A
Rerun Ssct on
7

Repiace

34?1 A-ATH
ANJ
AlK
AL

Note: Sec tape control ALD page A6001 for all
detection cards in positions A1H, AlJ, and A1K.

No

XF7000

e 4 ot 2

1845008

Part Nurmher

734556
1 Sept 72

734556A
20 Oct 72

738672
26 Oct 73

443751
20 Sept 74

443806
2 Mey 77

O Copyright IBM Corprrat n 1977

B codyie /

replace

702 Diagnostic Entry

MAP AD020



702 Disgnostic Entry (Deed Track Failure)
020

Nete: See tape control ALD page A6001 for all
detection cards in positions A1H, AlJ, and AlK.

Check printout Rev{ac
or track 1in 34 A-A1V
error AU
indication AlG

Inte:chanve
crfé gor in No Er{orzms Error ig tracks “;‘z“.’-u}{‘§2c€1§§ )
oPr 00 trac s7 ., 6, (R 705 (See Note)

Interchange : Interchan
AIK2 wath ATJ2. AiJg with A 52.
785run Section

- am? ;facks
(See Note) Rerun785ctxon al

am§a§facks amgaifacks

Bad}car? is now
in AlKZ,
replace

Bad card 1is now E Bad card is now
in AlJ2, in AlH2,
replace replace

umn lower tape

guide for binding
or drag. Refer to

Discussion: To prevent the creation of tapes that may
not be interchangeable with 24xx series tape units, the
3411 models | and 2 are equipped with a velocity rate of -
change .per bit detection circuit. This circuit is active only
in the PE mode during a write operation.

When the error threshold is exceeded, a Data Check with Check column

a track-in-error (TIE) byte 01 will occur. If a tape unit is flatness using r or
experiencing a large number of Data Checks on track 7 '::emu et
(TIE O1) during a write operation, suspect a velocity rate

of change problem.

Common causes of a velocity rate change error are:
1 -Lower tape guide in the left column (model 1 only)

A

g

g

g

®

@

@
@
@
.
@
@
@
@
@
@
@
~@
~@
~@
~@
~@
~@

has a binding roller. Check the roller for free rota- R"‘“ "“I

tion. It is important that all washers and springs are )

properly installed. Refer to CARRL D-24 for correct

installation.

2 - Check for column flatness on models 1 and 2. Ex-

cessive warpage of the vacuum column can cause !

excessive vibratiqn at the tape loop. Flatness of the Repair or replace No Trowble

vacuum column in the tape loop area should be column CARRL corrected

checked using a straight edge. (The edge of the half D-28B

column cover, PN 2517722, can be used for this

measurement.) Column should be flat within 0.015 Yes

inches (0.381 mm) over the area below the

BOT/EOT block the tull width of the column. End of call
702 Disgnostic Entry (Dead Track Failure)

. 734556A | 736672 | 443751 | 443806

MAP ADO021 w1 owcses | | ryeme [74s58A | ez [ ATS1 ] e

2 Copyrght 1BM Corporation 1977
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702 Diagnostic Entry (Tape Analysis Chart)

021A2

@ o
(

(

®
(

A 2
to MAP ADO2
§ run Sectxon
70B

¢ o
C

Halt 50

’--BZ---_-_.W
(io to g%P ADO7 )

(

(

2
o to MAP AD023
§ run_Section
70B
D2
< See Note >

Note: Halts 61, 62, 63 and 65 indicate an erase head
failure. Before replacing the head assembly:

A. Check that the erase head leads are connected.

B. Check tape-to-erase-head clearance (See CARRL
Figure D-25, step 11).

C. Unload tape unit. Turn power off.

D. Check continuity of erase head (16-25 ohms).

Q*(_O..

(

®
(

B3

(

Run Section 702

F F4
F2 .
Halts 70 Yes > to MAP ADO7Y No Return machine
through 75 c2 Sti1ll fairls to customer
es
Repl

(

(
N

h

o]

(

G =

2
Halts 84 or 85 ————————><Go to MAP ABI20‘

Replace
read/write head
assz (CARRL
~-40)

(

(

¢ ¢ «

.Q....(OQQ....O

(

® 000
C 0

702 Diagnostic Entry (Tape Analysis Chart)

XF7100 | 1845967 Ses EC | 734864 | 443751

MAP ADOZZ Seq. 10f 2 |[Part Number History 1Aug 73 20 Sept 74

¢
(

(

O(OQ

p.
i



708 Tachometer Check

1
( 41-D2
708 Entry Apo

8
Load %g and

©

N D

c?:fé’i'ﬁﬁé?n Yes Ryn Diag 798 Any errors ggﬁ;gﬁv 6 Cg"im 35013

-,

TU not read
Halt EO Yes Mo B rk t pe
ena lo r ng
7 10 ¢ Re Tafe pee Note: If a second tape unit is available, swap
Telss a2 syt See Note  »— capefan a3y the motion control boards, logic boards, or flat
ngc p-3 § cables between units to determine the failing
o FRU.
G 2
Halt 13 o2 See Note et

2
Ye to MAP A%l‘
Halt 16 2 ‘D%aggostic 8 ’

al t1, 20 or\ Yes ggdaceﬁrﬁy ir

708 Tachometer Check

MAP ADOZ3 sx-:’:c? 2 P:n Number :::vc 1Aug?73 ::2:114




(

( .

c ¢ C <«

0..0._.(0..000

(

® O
cecoocsessssescsnene

<

Halt code 3F
Entry

System
Reset

5410
5412
5415

Note:

60=TUO
68=TU 1
70=TU 2
78=TU 3

Probe SLD level at
A-A2FE2GO8 LIOR
A-A2E2G09 SNS R
A-A2F2G0S SIO G

Only
one light green

which one

At address 0000

5$¥xx"01 00

xx-Rdy Dev Adr

See NO

System Reset.
Clock step to
1Q clock 0

5408

Check the printout

Did
Load

: . ; %0
for the tollowing Star* 1/0 or
conditions, SNs faiil

At address 0000

=158Yx4"01 00
ég-Rdy Dev Adr

‘

System Resct.
Clock step to
1Q clock 0

o,

-A é’gpéa in

rRed ?r ht
een li
g N g9

Cable open
between adapter
& tape control
pin A-A2V4aDOS

Cable o
?et.ween agepter

p1 npg -B. VaDOS

\ /

A-A1G2in 3411 /

Replace Card

Red <1>r ht
reen 1
g9 . g9

\ Replace L"ard. l

\r\vr\lPZ in 3411 /

Probe SED level at
B-B2E2GOY in CPU

Probe SLD level at
A-A2E2GOY in CPU

Red (fr he
reen li
g N g

Probe SLD level at
B-B2E2G08 in CPU

!

Probe SLD level at
A-A2E2GOS8 in CPU

\ Replace Card

/

A-A2E2n CPU

Replace card ' Replace Card l

\ B-le'Zm(‘PUj \AAll”m l4llr_J

XF7115

Seq 1 of

1846066

2 |Part Ny
rat’

s

©Copyright 1BM Corporstion 197 7

736672

26 Oct 73

443800
31 Oct 76

443808
2 May 77

een light
gr ig

Cable open between
adapter & tape
control pin

A-A2VAR

5412
5415

Probe MST 6§v

Cab] - ge
between adapter
& tape control
pin B-B2V4BO4

\_ Replace Card 7

A-ALG2an A l/

701 Hait Amatyse

MAP ADO0O24



)

701 Halt Analysis

Note: 1
60=TU O
68=TU 1 —-'
70=TU 2
78=TU 3
' 2aA> 024
B —l
At address 0000
Key 1n
Lo0p F3 XX 07
XX=Rdy Dev Adr ".
See NOte
Syatem Reset, '
Cloch step to
1Q clock 0
5404
CPU Type
Probe SLD level ut Probe SLD level at ’\.
B-B2E2G0OS in CPU A-A2E2G0S in CPU
Red ?r ht Red ’.'
n
‘JreeON 19/
A~
Grn .
5408
5410 "\.
5412
Probe SLD 1gvel 5415
at A-l‘;)‘(‘;%PO n —~
\ Replace Card ] & Replace Card J ’ .
\ B-BR2E2 in CPU l \ A-A2E2 in CPU ]
@
Red <13r ht Red —~
n 1
QreeON 9/ .
Grn
5408
5410
S412
Probe MST levei 5415
at A-%A?2M05 in .
Open Cable J \ Open Cable J

\u-nszo« in cpu/ \\-szwoo in cily

Lkepluce Card J

A-A1G2in 3411

Red ?r h
reen light
g ON g9

\ chl;u‘é Card J

A-AIP2an 34101

701 Halt Analysis XF7115 1846055 736672 443800 443806

MAP ADoz4 A ‘ Sen 2 of 2 |Part Numher 260ct 73 | 310ct 75 | 2May 77

© Copyright 18BM Corporstion 1977




00000000000 090000000O00O0O0O0CO0OCOCROCOIOITITELSE

701 Halt Anaiysle

ENa 1?2?0(» P’A)P
LS

At aajr ss 0000 -TG:O
T A N
C! 8§ 80 00 =TU 3
XX=Rdy Dev Adr
System Reset.
Press START
D2
kel
[
Probe SLD level
at A-A1G2U05 in 1
3411 r Replace Cards l \ Replace Cards ]
A-A1IN2 in the 3411 A-AIN2 in the 3411
B-B2F2 in the CPU A-A2F2 in the CPU,
G
reen or Grn
th lights
oN
oth
5410, 5412, 5415 5408

Probe SLD level at Probe SLD level at
5410 B-B2F2U10 in CPU A-A2F2U10 in CPUj
5412
5415 5408

-
CPU Type

\

Probe MST fevel at Probe MST level at

-B2F2U12 in CPU Aa-a2r2u012in CPU 5410

5412
5415

Red Yr
reen light
g N ]

-] Ik

A-RER8 P3S4,

Replace Card

B-B2F2 in CPU

A
\ Replace Card ]

B-B2F2 in CPU

5410
5412
5415

‘ Replace Card ’
A-A2E2 in CPU

Replace Curd
A-A2F2 in CPU

Replace Card
B-B2F2 in CPU

XF7126 | 1846084 730672 443800
ae0 Y ot 2 Part Numiber 26 Oct 73 31 0ct 78

e

\
Replace Card

A-A2F2 inCPU

701 Halt Anelysis

MAP AD025



701 Halt Analysis

A Y
Hal de 45
En=r§-§°6?§ MAP

5410
5412
5415 5408
System Reset. Probe System Resget. Probe
SLD level at SLD tevel at
B-B2E2G09 in CPU A-A2E2G09 in CPU

Y C3
At assuu 0000
R . s=1y
/ F3" XX 07 <> 6 ;iu
XX=Rdy Dev Adr 78=TU

19,

System Reset.
Clock step to
IR clock 6

‘ Replace Card ] \ Replace Card ’

\ B-B2E2 in CPU ] \ A-A2E2 ] 5410
5412

5415

\
E Probe SLD level at Probe SLD level at
B-B2E2G12in CPU A-A2E2G12 in CPU
Sypptoms No )

1 T

X}
L

Rerun 701. Make
new entry

5410
5412
5415

e e

Red

Red ?;
reen light
g o 9/

Replace Card

A-A2E2, A2G2
in CPU

5408
5410
"J Qe 5412
5415
Probe MS' vel
at A-g;(#néa in

Open cable in Open cable in
B-B2V4D09 in CPU A-A2V4D0? in CPU

1

Re'place Card

By

Rc;plnce Card

A-A1P2in 3411

701 Halt Analysis

MAP AD026 gl apwmiod B B8 Bro-egt

‘ ) ‘ - m e el e ee e e
o 0'0'0'co'o'o'e'e’s’'eo’'eo’'e’'e’'e’0’'e’'0’0’'0’'s’'0e’'0’'0’0’'0’0’0’0’'0 0 0 0 ¢




201 Halt Analysis

2900

!
Halt code 70
Entryibé?z\ MAP

o
¢

| 2 emmem———
At address 0000 %(o)g U o
STMORCE | W%u :
k)

70=TU
XX=Rdy Dev Adr i78= U ‘

System Rsset, Clock step
to EB clock 4.

AEEEEEE

Probe SLD level at Probe SLD level at
B-B2F2G08 A-A2F2G08
E

(
a
-
i
o5
z
—0
-~
\’
=4
z

Clock step to
EB clock &

o

Fi

Probe s
R gt
34

5415

Probe SLD level at Probe SLD level at
B-B2F2J02 A-A2F2)02

Re;alace Cards

G

Red
green
ON

Yl;qht Red

A

1

ok fisds )
34

L Replace Card 7 L Replace Card J
Eum in CPU ] \ A-A2F2 in CPU ]

Open cable at Open cable at
B-B2V4B10 A-A2V4B10

€,

Replace Card

A-A1G2in 341}

A-A1P2in 3411

XF7150 | 1840063 | [ 738672 | 443761 | aq3800 201 Hatt Anaiysis

seq 1012 [Part Number 26 Oct 73 20Sept 74 ] 310t 78 MAP ADOZ7




701 Halt Analysis

Refer to printout
for failing bits

?r‘sn Ia
jumper between
A-A1Q2D02 and

ground in the 3411

+ Power On Reset

Mt?}u?ﬁper on,
ATllines6 & P
are active, all

others inactive

1 3
Probe al its

"32%%‘;1{‘158‘
level)

gro‘sé failing
1ts 1n A1G

Al

Rehov
A-A?G fncglﬁ‘l
1G2

13

Cable is shorted.

and p§3§fn" Reinstall A-A1G2
\ \
\ Replace Cards J \_ Replace Cards J

B2G2,

A-A1G2in 3411; B-B2F2, A-A1G2ia 3411; A-A2F2,f
B2H2 in CPU A2G2, A2H2 in CPU

701 Hait Analysis

MAP AD028

Replace Card

B-B2F2

Replace Caid

B-B2H2

ATI Lines from 3411 to 5408/5410/5412/5418
$408 (Panel A-A2)
M1 S410 (Panel B-B2) |40 "c4's Banel B-B2) e Name
Card/Pin [Cable  [Cable  |Card/Pin [Cable  |Card/Pin
MST Level| SLD Level | SLD Level | SLD Level |SLD Level | SLD Level
Ve 1 0 N2S04 G2uU02 ASDO3 E2J07 V5D03 E2J07 -METER IN
P s 1 N2S05 G2U03 ASDO4 H2UO04 VSB04 F2J03 -ADDRESS IN
7 2 N2S07 G2U04 ASDOS H2D12 V5DO0S F2J02 -1/0 WORKING
P s 3 N2S09 G2U0S ASBO6 F2U10 V5B06 F2G10 -COMMAND IN
VA 411 N2S10 G2U06 ASBO8 F2JOS VSB08 F2G08 -SERVICE IN
o, 7 S N2S03 G2u07 ASDO9 F2POS VSD09 F2M08 -STATUS IN
7 6 N2S13 G2U09 ASBI10 F2P13 V5B10 F2J12 -I/0 CHECK
s 7 N2S12 Ga2u10 ASD11 E2D12 V5DI11 E2D12 -NOP
| 4 None ASB1?2 G2G08 V5Bi2 G2G08 +DISABLED
D4
Replace Card
5408
5412
F2 5415
Replace Card
L Replace Card ’ \ Replace Card 7
B-R2F2 \ A-A2F2 ]
CPU Type 5408
5412
5415
v \
Probe MST level Probe MST level at
at B-B2H2U06 A-A2HH2U06

Red or green
light ON

\_ ReplsceCard  J |  ReplaceCard  J

& A-A2H2 I \ A-A2F2 I

XF7180

Seq. 2012

1840063

Part Number

730872
26 Oct 73

443781
20 Sept 74

443800
31 0ct 78
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701 Halt Analysis

A
‘From MAP AD020 ’ADOBO

o1
£heasd f2RIR%C
) to t

unit og?
board J & K

‘goso trom 1

presenggdagaréo

Flel

Reload and
rerun S?Ctzon

Problem
corrected

Ptoglem is in
elther ta
unit or :ng

contro

1
Go to MAP ADO70

XF7176 | 1846089
Saq 1 of 2 [Part Number

-

Check gr:ﬂ;out

s, ¢

-,

v
IR
OO
[E R ]
cererer
LA
ccEcC
35353
s
rerever
WO

and

terun ’81 us*ng

onif” (S5 11

Error on

tape unit 0 Any errors

Did Pr 5 m is in
diagnostic Yes TV ?négcated on ProSIem i’ 6“
runon TU 0 ®iprintout, or

co§§Z:Y awfe.h

::::Fi:::::::::
Go to MAP ADO70

3
4 swxi?gzcard

—

Run géagﬂostic ftg; §8§§§¥n

G

Return system
to custdmer

©

-,

Problem is in
the ta
contr

J 2

Reseat 3411 §
rzgég ?a;fan

ifare on
ure
?rst un?t

Still fails

By

Return system
to customer

736872
26 Oct 73

701 Helt Analysis

MAP AD029
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701 Hait 02 Analysis .

Re.oad 701. Set
Yes anq e tape NO SSW to run Symgtoms
init ai1fferent tape change GO to MAP AD029
subsystem unit
3
es {
Yes Yes lace 3411
EQUIP CHK NRZI Mode Readback data ?L2 A-AIN2
Ko g
Re?lace
Yes 361 A-AIL2
DATA CHK ‘ NO RBK DA A1IN2
O
Ensure tape ; Replace
transport 1is Yes Rep.ace 3411 Symptoms 34?1 A-A1H2
c eago Try T.U. CHK A-AT1P2 Y gnqe AlJ2
another tape
reel
o
Run Section 701
1t dxagroatxc 1f entry was
st from
to MAP ADO>1 81 Analysis
Interchange
3411 A-ANJ2
with A-ATH2.
Rerun Sect.on
701 (See Note)

\ Bad card is now ’ ce 3411
L\ 1n A-AlHZ, A A LS A-AIN2
replace
*h Note: When ir&.terchanging A-A1H2, A-A1J2, and
§Z‘i?’f_\-%223 A-A1K2, refer to ALD page A6001 for plugging
Héfmn:ggcc 1on instructions. All three cards should be factory plugged,

as position "K" is model sensitive. If they are not plugged,
refer to the abave ALD page.

Bad card _is now
A in A-ATHZ,
replace

701 Halt 02 Analysis

XF7200 18459“ See EC “3751 “3806

Seq 1 of 2 Part Number HIStOfy 20539! 74 2 M.V 77 MAP ADO3O

©Copyright 1BM Corpuration 1977
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701 Halt 02 Analysis

Note: When interchanging A-A1H2, A-A1J2, and
A-A1K2, refer to ALD page A6001 for plugging

vrrw—— Replage : instructions. All three cards should be factory plugged,
~ \ k! / as position "K" is model sensitive. If they are not plugged,
] refer to the above ALD page.

Interchanas Re?lac

3411 A-A1 Symptoms 3871 A-AMH
with A-A1J2, change : AlJ
Rerun Section AIK
701 (See Note) AL

dgggp\i{ghsgggﬁt 2??’?&3’1‘35 Symptoms Bad card 18 now
1 and tak with A-A1J2. Zhgnqe in A-MJ3,
indicate Rerun SQCLIOH replace
action 701
CHART NO. 1: 701 HALT 02 DATA CHECK
TIE )
MODE SENSE BITS ACTION: Replace
DATA card(s) indicated or go
’ the MAP chart
END ENV FALSE | PEID VRC TIME h .
PE | NRZY MTE | pbata| cHk | eno [BursT| er | *RCR | gr | CRCR |indicated
X FF X X X 3411 A-A1L2 A-A1P2
tA-A1J2. Go to
X 01 X X MAF ADQO31 A1l. Refer
to Discussion on ADO21,]
X 02 X X Go to MAP ADO31 A1
Suspect A-ATH2
X 08 X X Go to MAP AD031 A1
: Suspect A -ATH2
X 40 1 X | X Go to MAP ADO31 A1
Suspect A-A1K2
X 80 X X Go to MAP ADO31 A1
X EF X X X [ 3411 A-A1L2
X FF X X X X Go to MAP ADO32 A1
X 03 o X 3411 A-A1L2 A-A1P2
X 03 X Go to MAP AD032 A3
X 03 X X 3411 A-A1L2 A-A1P2
X 00 X Go to MAP ADO32 E3
X 03 v X 3411 A-A1IN2
Suspect A-A1K2
X | 03 X X X Go to MAP ADO31 A1
' Suspect A-A1H2
X | 03 X X X 1Go to MAP AD031 A1
Suspect A-A1H2
X | 03 | X X X Go to MAP ADO31 A1
X 03 X Go to MAP ADO31 A1
X 03 ' X X X Go to MAP ADO31 A1
X 03 X X Go to MAP AD032 A1
Suspect A-A1K2
X | 03 X X |Go to MAP ADO31 A1
X 03 X 3411 A-A1Q2
Any combination not shown Go to MAP ADO033 A1

701 Halt 02 Analysis XE7300 145968 TC
MAP A0031 Seqp 20t 2 {Part Number Hismry 2335295!174 :‘m

O Copyright 1IBM Corporstion 1877
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701 Halt 02 Analysis

From Chart 1,
MAP ADO 31

Swa 1411
A-ATH? with
A-ATK2. Rerun
Section 01
(See Note)

Sympt oms Bad card _i1s now
change in A-ANK2,
replace

Swap 4N
A-A1J2 with
A-ATK2. Rerun
Section /01

{ From Chart 1V,
[ MAP ADO 31

Note: When interchanging A-A1H2, A-A1J2. and
A-A1K2, refer to ALD page A6001 for plugging

instruqtions'.' éll three cards should be factory plugged,
as position "K" is model sensitive. If they are not plugged.

refer to the above ALD page.

Swap 3¢
A-ATH? with
A-A1J2. Rerun
Section 701
(See Note)

Bad card i1s now
in A-AVYJ2,
replace

Symptoms
change

Bad card 1s now
1in A-ANKZ,
replace

Rem;dce,regaxr
3L A-ATL2

G

From hart 1,
MAP ADI31

A-ATH2. Rerun
Section 701
(See Note)

Bad card is now
in A-ATHZ,
replace

XF7300 | 1845000 734566 |734556A
Seq 4 of 2 Pact Numbee 1 Sept 72 20 Oct 72

20Sept 74 | 2 May 77

443808

© Copyright |8M Corporation 1977

701 Halt 02 Analysis

MAP AD032



701 Halt 02 Analysis

{ From Chgrt 1\
g ADO 31

Swuﬁ a1t

A-ATH2 with

A-A1J2. Rerun
Section 701
(See Note)

Symptoms
change

Swag 3411

2 with

A-AVJ2. Rsrnn
Section 701

Bad card 1s now
in A- 2,
replace

Symptoms
change

709 Halt 02 Analysis

AP ADQO33

033
B3

Active
status:
BUSY or NOT
READY/UC

030D1

Note: When interchanging A-A1H2, A-A1J2, and
A-A1K2, refer to ALD page A6001 for plugging
instructions. All three cards should be factory plugged,

as position "K" is model sensitive. If they are not plugged,
refer to the above ALD page.

Swap 3411
A-A1J2 with

>

Section 701
(See Note)

-ATH2. Rerun

Symptoms
zhgnqe

Tape unit
ggeck

Bad card _1s now
194}

A-ATH2,
replace
ReReTeLERREY”
XF7300 | 1845960 7346556 | 734556A | 443751 | 443806
Seu. g of 2 §Part Number 1 Sept 72§20 0ct 72 | 20Sept 74 | 2 May 77

©Copyright 1BM Corporstion 1877
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701 Healt 02 Analiysis

03383

Re piuce Cards

A-A1Q2, A1H2,
AIN2in 3411

n
RDY RESET

D ek
{aysgnangs
with A-A1J2.
Rerun Section
707 ?See Note)

E2
Replace Card

Bad card is now
in A-A1J2

SwEsge”

F1

1

Replace Cards

‘. A-AlIL2, A1G2
in 3411 1

§avershangs
pith AsAlYt,
78?'?2“ Note)

- 2
Replace Curd

Bad card is now
in A-A1J2

“yagiens

5408

\

Note: When interchanging A-A1H2, A-A1J2, and
A-A1K2, refer to ALD page A6001 for plugging
instructions. All three cards should be factory plugged,

as position "K" is model sensitive. If they are not plugged,
refer to the above ALD page.

Replace Card

A-AIN2in 3411

| Resh Aé“%xén
n Sec
701 YSee Note)

AN (

Replace Cards

A-A1H2,A1J2
in 3411

v
SthEnge®

§RyrRl 1%!
with A-AlWJ
Rerun_’cht

.

on

S tomsg
Zﬂfng. Bad card is now
in A-Al1J2

Replace Cards

A-A1L2, AIN2,
A1D12in 3411

\ Replace Cards

/

A-AIL2,AIP2in3411.
B-B2E2 in CPU

Replace Cards

A-A1L2, Al

2in 3411
A-A3E2in CPU

734556A

XF7400

Seq 0! 2

1845970

Part Number

1 Sept 72

20 Oct 72

26 Oct 73

443800
31 Oct 75.

701 Hait 02 Analysis

MAP ADO34



NO-OP Conditions

1
romAﬁlg ADO10
‘ [ ’

DATA CVTR

NO-OP Conditions

Ta e rocosd
‘ mg¥t';§o ¥.

u’Qt

NFILE PRO

Go to MAP AB120

ngtall half
umn co er
an etry

Error again

MAP ADO36

v

wntten omgo?d
in wrong

anaﬂhxs if

avallable

Resl;ce Cards

A-A1P2, AIH2
in 3411

P2

Uger error
tryln Q write

(]
protected tape:

:3:
~——»{Go to MAP AB08O

comgmé usued

?roqram

By

Rotugn machine
o the customer

avallable

anaf{Tu if

DT T T T T T T T T T T T P P R R P e .
000.00.0.0.....0000.0

XF7400

1845970

Seq 2002

Part Number

734556A
20 Oct 72

738872
26 Oct 73

310ct 78
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NO-OP Conditions

(-]
Yes
[LGAL ¢MD
0
C
Yes
TU ST CHG
O
]
Yes
WwC 0
O
E
Yes
NOT CAPBL

No-Op should
not be on,
Retry

),

Examine chmand
for valid
control command
code

-,

Ta ugit not
rea after SIO
finst uctxgg was

accept

D

Program falled
3" 10aa" Lsk'
(user error)

—-—-—O‘Go to MAP ABO‘O’

NRZ21

<y
o to E%P ADO4

Yes

anIf{Tigqxf
avallable

D 3

T lox
anaf¥s|s’:f
avallable

+ 3

Fall
roco;nngg ;g 10
Burst .

-

L)

User eYror

PR—

XF7500 | 1045071
Seq V) Of 2 [Part Number

1Sept 72 1 20 Oct 72

¢ Lo MAP ADO4
BY

NO-OP Conditions

MAP ADO037
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o
4T
@
Tape Unit Analysis .
-~
-
Note 1: From MAP Condition
ADO037 E4 PE ID BURST .
Al AD037 G2 Not NRZI —~
See Note 1 AD070 EZ UNIT EX
: ADO71 H2 . TM CHK
ADO76 D4 END DATA/CRC ®
ADO076 F2 PE ID BURST o~
FALSE END
Read or write 5£§c§t¥: §r -
thi incorrectly
@
roe {ri2 Go to MAP ADO73 Ret s fomer ° ~
o
Ry
i
: @
Any fatlur yes ;e A
Y © v.mo o hare '
(o]
Return TU to
— |t o
Voltages OK | SRscars 25ee°
action
Load a tape l?eter +15 vdc 3
reel with a . rom TBA-4(+) eter +6 vd
siiie Skld 1w, L

Meter +15 vdc
from TBA-6{+)
o DC ?1 4

R ace/re
sggri.ch ass?gbly

Voltages OK Voltages OK

Meter +6 vdc

t‘rom TBA 2& g Go to MAP ADO73

DC TB1-4
Tape Unit Analysis
MAP ADO040 | i) [ 13m8e, | oa s

IR P P P P P P N P P P P P
® © 000060006000 000 0 0 00



End Velocity Check

Cleon ta
trans E.;
;umn

Chgfets

R?guice/rgfaxr

See C

Idlers OK

C1

check dl s 2
cKaad vign

25_9%5% gs‘“"‘b Go to MAP AD047

D2
‘co to MAP moz;’

gewesmmma E; |

E2:
] e )
check track

739556 End Velocity Check
e Loz | | Toeoew: | 20002 | 1aware MAP ADO041




Lamp Check
63'5'%53 ADO? Discussion: The BOT and EOT lamps can be checked visually.
G2 & ADOTY B5 The capstan tach lamp is more difficult to check since it is
mounted on the capstan motor. A tach lamp failure brings up
DEVICE RESET which disables the LOAD, REWIND, and
UNLOAD functions of the tape unit. A BOT or EOT lamp failure
does not force DEVICE RESET.
AL T
MHERRRE B 5"

:2:
Go to MAP ABO70

3

TU Logds,

rewindsg, ) Go to MAP ABO10
unloads readie

S

¥

F o

Yroba le tach
amp failure

H2

Cable OK Repair cable

R
{EARRL gf-"?!
or D-35)

Lamp Check

MAF AD042 XF7000 | 1845072 | [73488¢ | 704508 | rangoh

Seq 3 oig |Part Number| | 1 Sept 72 | 20 Oct v2 | 1 Aug 73
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cocoe

Envelope or Phase Eirror Cheok

iS’o\n fot g,nd.

G 90273
z§§§§.8'gé

er

id?\.ude angd

adj oK

TR

Go to MAP ADOQ?

RN

Adm guxdas &

Kock trac
28 6 D- §

GO to MAP ADOA7

F2

N

Adjust EOT
]asser%gh/(

Go to MAP ADO47

XF 7700

Sea j of 2

1845973

Part Number

See
EC History

736672
26 Oct 73

31 Oct 78

Envelope or Phase Error Check

MAP ADO043




708 Tachometer Failure

1

\BSR, f sT% ssw
}21%?,\%, gt

Y

D1

Resst halt t
run ugnosuc

Any errors Process Check

[30_J0F modute |

to s¥stem test

mstal&aunn un system

checkout

prossn(; ) cimmae——
Set SSY 00 ON
dugnost?c

“®

Go to MAP ADO23

Replace Card
B-B2H2 in CPU

b

L] t.SJMP AAO1
Entry 1

~
G

Reset halt

Halt 02

708 Tachometer Failure

MAP ADO045

Replace Card

A-A2H2 in CPU

) )

)

)

)

)

)

)

) )
o

)

) )

)

)

)

)

F
Other halt ‘Go to CPU MAPs ’ .
A.
Note: If repeated loop of Section 708 —_ .
Re Ys AR fails to produce errors, take the "No" '
Lp;o:e Sreg branch. .
/\'
"\‘
—~~
—~
~
—_
o ~
6 &2&9’09’“'5
-
—~
XF7700 | 1846973 See 736672 443000 —_~
Sey. 2 012 fPart Number EC History | 260ct 73 | 310ct 78

)

)

)
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708 Tachometer Fallure

BZ-—-———-w
Yes tgo MAP ADO1
- Entry 1

Halt G1, 02

C

2
Halt 03 res <Go to MAP ADO?O,

gLz, e,

04 Yes
H31t5:%%

o
E
Yes
Halt 05
o
£ F2
1t 06 Yes 3“11 A?U% MSB,
Halt (oge Note)
G G2 -
Replace logic
Yes bgaré, Mcg.
cagstan
assem lg (See
Note)
o
Replacg cagstan
assembly, ogxc

Note: If a second tape unit is available, interchange the motion
control boards, logic boards, or cables between urits to determine
the failing FRU. See CARRL Figures D-16, D-19, and D-35.

3 emem———
Chec the tggh
‘cabYe ék co?e

§ seat o

J 1 g =
boa? ?cgap %
Halt "FO" assl Noge)
XF7800 | 1845074 | [See EC | 736672 | 443761
Seq1 ot 2 [Part Number History 260ct 73 | 20 Sept 74

Cables OK

Onl on
QX ¥nft

e

Repéaze/reeaxr

cables or
connectors

e

Repl A-AD2
733‘;%}92 in’

708 Tachometer Failure

MAP ADO046




Tracking and Skew Checks and Adjustments

Discussion: Tracking and skew adjustment must
be made if the read/write head assembly, columns,
or guides are replaced. Order of adjustment is:
focen 03, trom\ tracking, mechanical skew, read forward skew,
ADOk9 read backward skew, and write skew. Clean the
tape path and column cover before making skew
checks and adjustments.

E--AZ
Entr 01-Read ntry O from
stxussxo:a [-——‘ YA0659 ’

CAUTION:

Do not attempt to adjust skew unless you are sure
tracking is correct. Reference MAP AD049 for
tracking.

81

Run ectxo 70A
SSW1 s ? Then

a1

DSnga SSW16 No
ané reset haTé

cd5:0%s
a
1nstaY1ed

customer

Program Halts:

01 Wait timed out.
c .

No Clear the tape Jimper. (CARRL 03 Skew measurement completed and logged on
=16} DSR t :
Tracking oK chec& track?gg SsWis ON an printer.
reset halt

0A Set sense switch 10, t1, 12, or 13.

EO Can't set alternate density.

02
“ﬁé& é‘;’fng;ﬂ: Sense Switches: PE Only and Dual Density

fRun section 701
page 2, step 1)

15,16, 17, and 18 Off — Forward Tracking

15 and 16 Write skew mode.

E 16 Forward mechanical skew or forward

Yes Turn all degéﬁ“' electrical NRZI mode.
ARRL D-1

change
pe path

"a

16, 17 Backward electrical NRZI mode.

> 17 Backward tracking.

)

Jug;g%vvzgggu DSR set SSW19 18 Tracking adjustment loop (shoeshine).

D~ or ON

mechanical skew
check

Sense Switches: 7-Track Only

l 19 Forward tracking (7-track feature).
pren A perpen TR TR TR G 17, 19 Backward tracking. (7-track feature).
skew ta on _ qragg R intggt DSR _set SSW! 1% bits 1in
gl s e B s, Eisy Teas
heSucted” (g Bk DAzt 1) printout 16, 19 Forward mechanical skew.

16, 17, 19 Backward mechanical skew.

' . 16 Forward electrical.

PoRsat sSaNNC: kew. 1n conee e % peereddyt
rinto o rocedu .
reset hait to imits BRRRL°BESYS (cRRRL D-59, 16, 17 Backward electrical.

run program

t 2
page 11)5 ep page H)scep

15, 16 Write skew.

Note: Swap logic board with another tape unit, if

5 possible, and rerun diagnostics. Assure on

J4 . v
. PE-only machine that DD jumper is not installed.
it w0 O mes;;g;s:igg'::“ Seedcpied siete| See CARRL D-16.

es

X3

Go *0 bkwd skew

Rroceggre

paqe 2i)step

) ) ) ) ) ) ) ) ) ) ) ‘ ‘ ,
P P N N Y N N R XXX X X X Y

» ) ) ) )
® © 0606 0606 0 60 00O

)

)

Tracking and Skew Checks and Adjustments

XF7800 1845974
MAP ADJ47 XETeoo, | e | [ smee [ 0o, Ty,

)

)

)
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Tracking snd Skew Checks and Adjustments

@ 04734

B1

ta

nab

N Remov skewt
age an§ mou

wor
gwtth write

e ring

Read
reset

XJ” for

write
1ptout and 03
pﬁ Tt (Note 1)

Skew OK

es

E1

Run Se

ction 701

F1

syste
cus

Return

the
m to the
tomer

G1

ARRRbEC

H1

ce 3411
A-A1V2

s
cab e

eat
S. DSR 13
STAR

B

Note 1: If the skew tape isn’t removed, the tape unit will
rewind and unload. A message will print instructing you
to remove the skew tape and replace it with a good work

tape.

D2
Go to wg;te
skew

(Rt LS

page 2 step 13D

F

Atel ou
installin
new eskewgbd

Tape runaway

fIstDD
LnganYgd

¥ 2

Yes

Reseat logxgdbd
cab es DSR §
START

Ensure that all
eskew pots are

mid- rag g (Not
2? ote

Res at cab

i B

L

fx

adJusgmen

'*

XF7900

Seq qof 9

1846975

Part N simber

Ses EC 734852
History 26 Feb 73

443751
20 Sept 74

Note 2: If 7-Track, set all deskew pots fully CW.

Tracking and Skew Checks and Adjustments

MAP ADO048




Tracking Check

Al
‘ Entry 01 ’

Read Discussion

»|Fesek ha

A2
‘ Entry 02 ’
*

.
Set ssw1? OFF,
t or

1

DSR Set SSW18
OFF, mount
master skew

haT?ecol cov:r

Is this
7-Trk %eature

DSR, set SSW19
ON

ny changes
Xape th

es

—C

Gg to CARRL

and cogp ete
procedures

:rackxn
printou

c2 i
DSR set SSW17
ON, reset haét

trac Ang
printou

rint

uigjustment

y ? ié%ulr

ad juster

G2

Turn left ad3
no m re than”

Tracking Check

ten rees.
UTIO : See
Note

2
6 r.o MAP ADOa)
y 03

MAP ADO049

Discussion: Entry to this MAP assumes that you have
checked tracking visually (see CARRL Figure D-36) and
that diagnostic section 70A is loaded and ready to run.
Tracking adjustment should meet requirements specified
by CARRL Figure D-36, Step 9. The tracking printout
of Section 70A should indicate minimum tracking shift

between forward and backward tape motion.

Note: If you cannot obtain correct tracking with a few
tries, or if the printout shows no change between tries,
you should go back to CARRL Figure D-36 and check
tracking visually.

Yes

=1

L

DSR set SSW17
OFF

Paﬂ

nstall half
olumn cover
SR set gsw17
OFF, SSW18 ON
Reset halt

et n to CARR
gZee g

etg;z EgggARR

VLsually check

tracklng
—| e
B step 9)

v

S
ﬁ to MAP ADOa
Entry O

XF7900

Seq @ nt 2

1846975 See EC

Part Nurnber History

734862 | 443781
26 Feb 73 1 20 Sept 74
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Read/Write Head Assembly

Al
‘ Entry ’AAO!A

1
Che?k head
surface fo

c?ntamxnatxon 3
clean the head

Inéérchange
c:g es‘tgv ogxc
board

01
RY815554' 903

)

Repl bad
Peable

“mesre

F2

Hea? If head surface

free from cannot be
contamination czeaned,

reg ace Tead
Yy

ssemb

G1
Check

ta o-erase

hea

E&earancg.
See CARRL D-25,
Step 11

Discussion: You should enter this MAP if the Log Analysis
program called out the read/write head assembly as suspect, or
because you had a data check and a loop-write-to-read command
did not fail. Be sure that the data check was not caused by

defective tape. Try more than one tape reel.

Note: See Note | on MAP ACO060 for voltage check procedure.

The -4 volts need not be checked at this time.

See CARRL D-40

2

H H2
Crvrance Dt ofrymporr |
n . >
earance SARRD 628

J 1
Check voltages Yes
?See Note? -—Ajtaqes OK

(o]

X 9,

See e MAP
ACO! 5, for
action

g ote F o0
u
731 w¥85 Ssw 14

.

J
Load reel with
K RN
i n_s
TU gng READY TU

N

XF8000 | 1845976 | | 734656 | 734666A | 7345668
Seq 9 of2 |Part Number 1 72 | 20 Oct 72 | 20 Nov 72

736872
26 Oct 73

Read/Write Head Assembly

MAP ADO050




Read/Write Head Assembly

-] 050H1 Note: The +15 volts is distributed from A2 TB1-16 (ALD page

YG110) to J21-J26 (ALD page YG112), then to tape unit DC TB1-10
e 1 e through 1-13 via the dc cable. From DC TBI1-13, +15 volts goes to
fron jaa 64+ motion control board pin C1, through the board to pin B14, and
39 -3 from there to head TB4-6.
The +6 volts is distributed from PS A2 to connectors J21-J26 (ALD
page YG112), then to tape unit DC TB1-8 and 1-9 via the dc cable.
From DC TB 1-8, +6 volts goes to head TB4-2.

?ﬁtﬁrrﬁg-z‘zfg

to -4l
See CARRL D-1

RN

oltages o y
oltages FS ee CARRL D-1

<L

\
CARRL Tace FILE
D-gg Do visual '{‘ 5w 1tch
tracking check Voltages OK assemb ¥
§ return here

Tﬁfem with

18 gee rbpibetion to

Tracking OK

es

read/wEite hcad
assem 8“8

Read/Write Head Assembly

MAP ADO051 XFoooo | isaso7s | | 7asee 7345564 | TR0 | een
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701 Halt 01 Analysis
.\./
.\./
.‘“ CHART NO. 1: 701 HALT 01 HARDWARE ERRORS
HARDWARE SENSE BITS
ACTION: Replace

N~ ALU Ic ABOP | CTRL | INST AW | rROSP | XFR WRT card(s) indicated or go to
. FRU | CHECK | ERROR | TAG TAG | ERROR | ERROR | ERROR | cCLK MAP chart indicated

. v——
. ~ Go to MAP ADOS6 A1

X Go MAP ADO57 A1

-

. % X 3411: A-AIP2A-AIG2
A-ATH2 A-A1J2 A-ATK2

~
. X X Go to MAP AD066 G3

“ X X Go to MAP AD0S6 G1
‘ X X X 3411: A-A1G2
.\.«' X X X X 3411: A-AIG2

X X Go to MAP AD057 81

(

3411: A-A102 A-A1P2

x

X X X 3411: A-A1P2

(

3411: A-A1G2, A1P2, .A1Q02
5408: A-A2E2, A2G2

X 5410/12/15: 8-82E2, B2G2
Cables attached to CU.

(

X Go to MAP ADO67 B1

X X Go to MAP ADOG6 B3

3411: A-A1G2, AIN2
5408: A-A2E2, A2F2, A2G2
5410/12/15: B-B2E2, B2F2, B2G2

3411: A-ATP2 A-A1Q2
A-AID2 A-A1L2 A-AIN2

®
,0((

(

x

3411: A-A1G2

3411: A-ATU2 A-ATV2
A-AIN2 A-A1P2

L )
(

— X X 3411: A-ATU2A-ATV2 A-A1Q2
. X X 3411: A-ATU2A-ATV2 A-ATP2
'\" X X 3411: A-AATU2A-ATIV2

' X 3411: A-AIL2A-AIP2

o
' Any combination of bits not shown above Go to MAP ADOS7 B4

.(_ o Q(. ® 6 0

(

701 Hait 01 Analysis
S ror2 |wino ¢ 1| |mors |20ee7s |205upe7a | 310078 | MAP AD054

(

(

@ @




701 Halt 01 Analysis

nse
printout

No

Discussion: Whenever you are instructed to
replace/repair card A1G2, check the slip-on voltage
connectors before replacing the card. See ALD page

YCO001.

N
R

CMD OUT

Yes

No

Replace Card
A-A1G2in 3411

£ teks Tdicated
action

GGt S

701 Halt 01 Analysis

MAP AD055

Repl al
Dol erraze "
cable.

5410
5412
5415

\ Replace Cards ]

A-Al1G2in 3411
B-B2G2 in CPU

R=place Cards

A-A1G2, A-A1P2

\
Keplace Cards

A-A1G2in 3411
A-A2G2 in CPU }

5410
5412
5415

408
CPU Type 5

Replace Cards

LGEY

A-AIG2, A1P2, AIKZ
in 3411

Replace Cards

Note: Attention may be required toward the flat cables
which connect the tape controller to the interface
sockets. These four cables are in the left rear corner of

the 3411.

XF8200
Seq. 20f 2

1845078 Ses EC
Part No. ( ) History

736672 | 443751
260ct 73 | 20 Sept 74

310ct 75
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701 Halt 01 Analysis

Prohe A-A1IN2UO7
z:-;-tu
hardwate reset)

Re‘b-l'nce Card

Up level A-AIN2 in 3411

Repllcé Cards

A-A1G2, A1P2,
A1Q2 in 3411

Re ﬁlace Card

Bad card is now
in A-A1J2

“wpice”

11
Repisce Card

A-AiP2in 3411

SHH‘X’-‘}%’?

wxih A-A
erun

D
Replace Card

A-A1G2in 3411

mesgse

Replace Card

Bad card is now
in A-A1J2

11
Replace Cards

A-A1P2, AIG2
in 3411

8480 See EC | 730872 | 443781
Sxmf.‘% F“uu Nu-‘!-l.mt History 260ct 73 | 20 Sept 74

443800
31 0ct 78

Ha
Replace Card

Bad card is now
in A-A1)2

701 Helt 01 Analysis

MAP ADO056



701 Halt 01 Analysis

1
with A-Ais .
Rerun

[ e

o e

Repim Card

Bad card is now
in A-A1H2

i

D1

T

with A-A
Rerun

Replace Card

Bad card is now
in A-A1H2

SthEngs®

ALU FRU error

ABO P error

Y
G

XFR error

#

\ Replace Cards

/ \

Replace Cards

/

A-A1P2, A1G2, A1Q2
AIN2in 3411
B-B2F2 in CPU

Re;hcc Cards
A-AIN2, A1Q2
in 3411

Bad card is now
in A-A1J2

\A-A1P2, A1G2, AI1Q2

AIN2in 3411
A-A2F2in CPU

Replace Card

o

See Note

RO

erun

S{hEnge”

S toms

nge

Note: If replacing the cards colled

out in this MAP does not fix the
problem, check the —4 volts at
A1Q2MO06 (-) to A1Q2PO08 (+). It
should be -4v £1%. Also check the +6
volts at A1K2S11 (+) to A1K2UO8 (-).
It should be +6v £4%. If voltages are not
correct, adjust according to
instructions on CARRL D-53. Also
check the slip-on voltage connectors.
See ALD page YCO001.

Replace Card

Bad card is now
in A-A1H2

Replace Card

Bad card is now
in A-A1H2

with A-A

ss's'i'sbﬁz

erun

“agige

Repiace Cards
A-A1G2, AIN2
in 3411

701 Halt 01 Analysis

\ Replace Cards ’
()

1€
Repluce Cards
A:ALL2, ALH2,
AlJ2, ALK2
in 3411

Replace Cards

Replace Cards

A-A1G2, ALP2, A-A1G2, ALP2,

AIN2jin 3411 AIN2 in 3411

B-B2F2, B2E2 A-A2F2, A2E2
in CPU in CPU

MAP ADO057

XF8300
Seq 2 012

1845079

Part Number

Seoe EC
History

738872
28 0ct 73

443781

20 Sept 74

443800
31 Oct 78




701 Halt 01 Analysis

@ 0SSF1

Al

Compare sense print-
out with Chart 2 and
take indicated action

CHART NO. 2: ADAPTER SENSE ANALYSIS

ADAPTER SENSE BITS

ABIP | ABOP] CU
ER ER OFF

2TAG
ER

cu
BUSY

SEQ
ER

ADD
ouT

sve
ouT

CMD
ouT

ADD | SvC
IN IN

CMD
IN

STAT
IN

ACTION: Replace card(s)
indicated or go to MAP
indicated.

3M411: A-AI1G2
5408: A-A2E2
5410/12/15: B-B2E2

x

3411: A-A1G2, A-A1P2,
A-A1Q2

3411: A-A1G2

3411: A-A1G2

X} xX|Xx

3411: A-A1G2, A-AIN2

3411: A-A2G2
5408: A-A2G2
5410/12/15: B-B2G2

3411: A-A1L2

3411: A-A1G2

3411: A-A1P2

3411: A-A1G2, A-AIN2
5408: A-A2G2
5410/12/15: B-B2G2

3411: A-A1G2, A-A1IN2

3411: A-A1G2, A-AIN2

3411: A-A1G2, A-A1IN2

XIX}|X]IX

XXX} X

3411: A-A1G2, A-A1IN2

3411: A-A1G2
5408: A-A2E2
5410/12/16: B-B2E2

3411: A-A1G2

3411: A-A1K2

Go to MAP AD057 G3

3411: A-A1G2

3411: A-A1G2

XXX} X|Xx

3411: A-A1G2

- -
Go to MAP AD057 H4

3411: A-A1P2

5408: A-A2E2
5410/12/.5: B-B2E2

5408: A-A2F2
5410/12/15: B-B2F2

5408: A-A2E2
5410/12/15: B-B2E2

5408: A-A2E2
5410/12/15: 8-B2E2

5408: A-A2E2
5410/12/15: B-B2E2

3411: A-A1G2, A-A1IN2

Any combination of bits not shown’

3411: A-A1G2, A-A1L2,
A-AIN2, A-A1P2

5408: A-A2E2
5410/12/15: B-B2E2

701 Halt 01 Analysis

MAP ADO058

XF8400

Seq. 1ot 2

1845980

Part Number

See EC
History

443751
20 Sept 74

443800
31 Oce 78




701 Halt 21 Analysis

1
rom MAP ADO12
‘ B4 ’

UIP CHK START k
NS RBX DA preuesy

Compare TIE §
seng info w*th
A take action *
a
?ngicateg

XF8400 | 1845980 | | See 443751 | 443800
Seq 2 012 |Part Number [ EC History ] 20Sept 74 | 31 0ct 786
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CHART NO. 1: 701 HALT 21 ANALYSIS
—
. D::,E-A SENSE BITS ACTION: Replace card(s) indicated or go the MAP indicated.
NOTE: If this is a single tape unit system and the MAP called out doesn’t correct the
.\./ S::c‘l’ J:K R:g:T Eg':’:’ problem, go to MAP ADQ70, entry 1.
00 X Go to MAP ADO61 A1
‘V 00 X - X Go to MAP AD062 A1
- 00 | Go to MAP AD062 A1
‘ : 01 X Go to MAP AD061 C3
. Single tape unit system, go to MAP AD062 A3. More that one tape unit, change
o 02 | X 3411: A-A1J2.
02 X X Single tape unit system, go to MAP AD062 A3. Otherwise, change 3411: A-A1J2.
.V 02 X Single tape unit system, go to MAP AS062 A3. Otherwise, change 3411: A-A1J2.
03 X Go to MAP AD061 A1
o 03 X | X Go to MAP ADO63 A1
04 X Go to MAP ADO64 F3
‘\V' 04 X Single tape unit system, go to MAP AD063 A3. Otherwise, change 3411: A-A1K2.
04 X X 3411: A-AIN2 (see Note)
® 08 | X Go to MAP AD063 E1
08 X X Go to MAP ADO63 E3
@ 10 | x Go to MAP AD063 E1
10 Singie tape unit system, go to MAP AD062 F3. Otherwise, change 3411: A-A1H2.
.\’ 10 X Single tape unit system, go to MAP AD062 F3. Otherwise, change 3411: A-ATH2.
10 Go to MAP ADO63 E3
.‘V 10 | X X Single tape unit system, go to MAP AD062 F3. Otherwise, change 3411: A-A1H2.
18 Single tape unit system, go to MAP AD062 F3. Otherwise, change 3411 A-A1H2.
‘.v 20 X Single tape unit system, go to MAP AD062 A3. Otherwise, change 3411: A-A1J2.
20 X Go to MAP ADO064 F1
.\" i 23 Single tape unit system, go to MAP AD062 A3. Otherwise, change 3411: A-A1J2.
28 Single tape unit system, go to MAP AD062 F3. Otherwise, change 3411: A-A1H2.
® 40 Go to MAP ADO61 A1
40 X X Single tape unit system, go to MAP AD062 F3. Otherwise, change 3411: A-ATH2.
.‘” 48 X Sihgle tape unit system, go to MAP AD062 F3. Otherwise, change 3411: A-A1H2.
: 50 X Single tape unit system, go to MAP AD062 F3. Otherwise, change 3411: A-ATH2.
’\”’ 58 | X 3411: A-A1L2 A-ATN2 A-A1P2 A-ATH2 (see Note)
80 X Go to MAP AD062 A1
.\/ 80 X X Single tape unit system, go to MAP AD0O63 A3. Otherwise, change 3411: A-A1K2.
84 X Go to MAP ADO063 A1
=~ 84 X | X Go to MAP AD063 A3
AB X 3411: A-A1D2 (see Note)
~ AB | X | x | X 3411: A-ATN2 (see Note)
BF X Go to MAP ADN64 A3
= " c4 | X Go to MAP AD064 A3
DF Single tape unit system, go to MAP AD062 A3. Otherwise, change 3411: A-A1J2.
~ FELoX Go to MAP AD064 A1
FF X X Single tape unit system, go to MAP AD062 F3. Otherwise, change 3411: A-A1H2.
~ FF X |Single tape unit system, go to MAP AD062 F3. Otherwise, change 3411: A-A1H2.
FF X X X X Go to MAP AD064 A3
~ Any combination not shown above [Go to MAP ADO61 A1. Take the NO branch at block F1.

(

701 Halt 21 Analysis

701 Halt 21 Analysis

MAP ADO060

734556
1 Sept 72

XF8500
Sey 101 2

1845581

Part Number

734556A
20 Oct 72

443751
20 Sept 74

000000000



701 Halt 21 Analysis

05982

Al
rom MAP ADO60
Chart 1
81
See Note

Symptoms
change

Swag 3an

A-AIR2 with

A-A1J2. Rerun
Section 701

-
{304

Bad card ig now
?n A-A‘JS,
replace

(From éAP A?oeo)
Chart .

Y

Swap_3411
AN R
= . run
Section 501
(See Note) .

Symptoms
ghgnge

ReBISCR/ETRE:
Lzhuzbzazkz&z ,

TIE data 00

\J 1
Probe A—A\HZBOA
for 2.56 MHz

701 Halt 21 Analysis

MAP ADO061

SRR

H2, J2, K2, b2

Note: When interchanging A-A1H2, A-A1J2, and
A-A1K2, refer to ALD page A6001 for plugging
instructions. All three cards should be factory plugged,

as position "K" is model sensitive. If they are not plugged,
refer to the above ALD page.

o/

Bad card 1s now
in A-ATHZ2,
replace

REA LN

XF8500 | 1845981 724556 | 734656A | 443751
Seq. 2 of 2 [Part Number 1Sept 72 | 20 Oct 72 | 20Sept 74

) ) )
O 6 ¢

Y

PR D JED S FRD DD D SR PR S
® e 000000 0 00

)
o

N

DR P S P .
o060 0O

J
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701 Halt 21 Analysis

a 05982
F_—-ATTT!{--.\
rom MA

A 3 . . .
"MAP ADOGO, fromcm;‘[A[‘)O60 Note: When interchanging A-.AIHZ. A-A1J2. and A-AIK2, refer
( ) o ALD page A6001 for plugging instructions. All three cards
should be factory plugged., as position "K' is model sensitive. If they
are not plugged. refer to the above ALD page.
Sap_3aT) Seap. 34T]
ASATR2 with ASATT2 with
A-A1J2 Rgrun A-ATH2. Rerun
Section 701 Section 701
{See Note) (See Note)

5
<

C

Symptoms Bad card 1s now Bad card is now
change in A-AlJ2Z, in A-ATH2,
replace replace

E

Symptoms
Cchange

Bad card i1s now
in A-ALLL2

Reglace ngdA!
TIE data 80 411 A-AYD?

51
98 to MAP
ADO70, Entry ! A-A1JZ2. Rerun
Section 701

(See Note)

Bad card '3 now
in A-A1J2,
replace

,
(Ch )

701 Hait 21 Anslysis

Xroeo | 184508 | | 73s5e | T4056R MAP AD062




701 Halt 21 Anelysis

A | comunmm———
rom MAP A?060,
Chart

B1
Sw, 3411
A-ATR2 with
A-A1J2. Rsrun
Section /01
(See Note)

9,

A
rom MAP ADO60
Chart 1

p——
Swap 3411
S
- . un
Section 551
(See Note)

Bad card 13 now
in A-A1J2,
replace

“ugios®

D1
Replace/repair
Bi39°ATARL:

A-ATR2 with

(See Note)

Ge

Bad card 1s now
in A-Aldi,
replace

701 Halt 21 Analysis

MAP ADO063

Symptoms
Zhgnqe

MAP

D
Qo to
ADUT0O, Entry

3
Frm MAP ADI1O
chart 1

Section 01

‘Seo Noted

Symptoms
change

Note: When interchanging A-A1H2, A-A1J2, and
A-A1K2, refer to ALD page A6001 for plugging
instructions. All three cards should be factory plugged,

as position "K" is model sensitive. If they are not plugged,
refer to the above ALD page.

Bad card x3 now
in A-AlJZ,
replace -

G4

Bad card 13 now
in A-AlJ2,
replace

XF8600

Seq 2012

18459682

Part Number

734566
1 Sept 72

734556A |

20 Oct 72




701 Halt 21 Analysis

A | cmm——
From MAP ADO60,
Chart 1

B1
See Note 1
D D2
StRgrge® e
replace
o
E1

Reglace
411 A-A)
A-A1

G2
K2

F 1
From MAP ADO60
Chart 1

1

See Note 1

r

$

SR ED
CT—rE
— —(D —
Sul»n
TP 1T
DO =0
X3
NIt Y

(=% FERIT]

\J 2
Bad card 1s now
in A-A1H2

v

replace

Note 1: If this is a single tape unit system and
the MAP on this page doesn’t correct your
problem, go to MAP ADO070, Entry 1.

A
From MAP ADO60
Chart 1

Note 2: When interchanging A-A1H2, A-A1J2,
and A-A1K2, refer to ALD page A6001 for
B plugging instructions. All three cards should be
factory plugged, as position "K" is model
sensitive. If they are not plugged, refer to the
above ALD page.

See Note 1

n.

Bad card xg now
in A-AlJZ,
replace

By

Replace 3411
A-A1L2

F—- 3
romF

MAP
Chart 1

ADO60

3

See Note 1

L

Int rchangs

341 -A1
with A-A1J2.
RSrun Section
701 (Note 2)

J4

Symptoms Bad card 13 now

change in A-AVJ2,
replace

Replace 3411
A-AlD2

XF8700 | 1846983 734556 | 734566A
Seq 10! 2 {Part Number 1 Sept 72 | 20 Oct 72

734864 736672
1 Aug 73 | 26 Oct 73

701 Halt 21 Analysis

MAP ADO064




Sense Byte Analysis

Al "y
STt E ) ABRIS ABRS Diseusslon:
Y Y ADO4g : 1. If the problem is intermittent and you have more than one TU

on your system, consider interchanging the logic board and/or
motion control board with another tape unit.

2. Use only the failing TU for analysis.

3. If this is a single tape unit system and the action called for by
this MAP does not resolve the problem, go to MAP ADO10 if you
have failures running Section 701, and to MAP AD020 CI if you
have failures running Section 702.

EQUIP CHK

P

Write h%gk 1oger
e uide
DATA CHK errors rolle% %or
excessive stall or bind
(CARRL D-24)
76
B1

Problem

DIA TRK ER corrected

F 5t
Rgn 701 and
02. E

UNIT EX X1t

F2
‘GO to MAP ADO“O’

Ge

Clean tape unit

and retry Return machine

to customer

LR
fength?

tength, still fails

TU CHK §
LAMP FAIL

H2 H
v
(co to mar ADO“2’ ‘ © to HAP ADO ’

Sense Byte Analysis

XF8700 ms“-loea ["m T
MAP ADO70 $00.2 ot 2 Part Numbaer 1 Sept 72 23?32?67‘: 33:‘?“8:3 Zm?yg




Sense Byte Analysis

070C

Yes

TU (HK
/o/
B2
From MAP AD022
B2, E2

Only one
ta reel

3

Suspect a
defect%‘e tape

1

Swap cables
between R/ W
head card and
deskew board
{CARRL D-1)

R

Swap (ables
between R W
head card and
logre board

Aiso f£lat cable

between deskew

board and  Togi
board

Reload § reran
Section O\

Symptoms
change

Go to MAP ADO40

3

Lamp failure

B5:
‘Go to MAP ADOAZ’

5
Go to MAP ABO10

Left or
right column
fairlure

oy

Suspect RESET
key pres?Td
)

fauity k or
faully cible

e

Return machine
to customer

Problem
corrected

_POSIT ER

B

Replace repair
defective cable

XF8800 | 18469684 734566 | 734566A
Seq 1 of 2lPart Number 1 Sept 72 | 20 Oct 72

Replace/rep:
oglic boa

"

MAP

Sense Byte Analysis

ADO71




Sense Byte Analysis

07101

TACH FAIL

A2
Yes
‘Go to MAP ADOAS’

onl
unit.y

on
REJ TU CHK fai?s

Rgmgxfms"
D2,

H2, J2,°k2

D2

| siteotor
1nds, etc.

NO RBK DA CHK

Sense Byte Analysis

MAP ADO072

Idlers (K

es

check diers
and guides tor
ad justment

Ad justment QK

Y
5 -

Vhﬁck BOT. EOT
adjustment
(CARRL D-25)

Adjustment OK

. . Adjnust
tdlers yuides
(see Note)

Adjust BOT/EOT
Jassémbly

Note: If you adjust the guides, you
must recheck tracking and skew.

XF8800

Seq 2 ot 2

18459684

Part Number

724656
1 Sept 72

734566A
20 Oct 72




Sense Byte Analysis

ead Discussion,

1t

Load DCP & 70E.
(See Note 1_to
set up for 70E)

D1

Execute the LWR
roytine on
failing unic

See Note 2

C mmandt
o for 9Bk

Dsh'&' ress
STARTpanS

E2
‘Go to MAP ADO?B’

\J:
Make primar
teggeroadl o}

with

cards

v

17

DSR _and press
START to rerun
LWR routine

E
(LNRD?axle
w:th Diag Trk
Error?

car

\J 2
Remgve LWR test

and replug

cables to logicC
boara 9

XF8900 | 1845985

Seq 1 of 2 [Part Number

734566
1 Sept 72

734556A
20 Oct 72

7345568
20 Nov 72

736672

26 Oct 73

Discussion: If this is a single tape unit system and the action called
for by this MAP does not resolve the problem, go to MAP ADO10
if you had failures running Section 701 and to MAP AD020 C1 if

you had failures running Section 702.

Note 1: To get Section 70E to perform a loop-write-to-read
routine, enter the following via keyboard or cards

CHK, X (X=TU Number 0,1,2 or 3)

LWR,100,00,00,FF,55,AA

BUC’Z

LOP,100

STP

GO
(See User’s Guide for complete write up of 70E).
This routine will loop a 100-byte block 100 times in
loop-write-to-read mode. If an error occurs, the sense data will
print out and the routine will terminate.

Suggestion: If this is not a single tape unit system, try the routine
on another unit to ensure that it works correctly.

Note 2: Unplug logic board cables L & M (CARRL Figure D-16).
Plug loop- write-to-read test card Part 5861454 into these sockets.
Press SYSTEM RESET and return to block G1.

Sense Byte Analysis

MAP ADO73



Sense Byte Analysis

07331

See Note

Remove L! test
cargR

1

DSR _and rerun
LWR routine

Error)

\

G1

Regovg LYR
§a§kew ggagg

cables L an

H 1
heégtgéChangew

Rerun LWR
routine

lace R/W
heag package

Sense Byte Analysis

MAP ADO074

splsce
(CARR

Intetchan e
de kew boatg

cab es Rerun

LWR routine

E

metom
ange

Reglace
defective cable

\J 2:

Replace
defectgve cable

v

Inteéchanae R/W

YoYes Retun

LWR routine

Discussion: When interchanging cables, be sure cables are

returned to their original positions after the analysis is completed.

Note:

1. Remove the LWR test card from the logic board.

2. Replug logic board cables L & M.

3. Unplug deskew board cables L & M (the top two cables).
4. Plug the LWR test card into these two sockets.

Replace
defect?ve cable

k]

Replace
BBard

:

XF8900 | 1846086 | [734566 |734566A | 7345688 | 738672
Seq. 2 of 2 |Part Number 1 Sept 72 |20 Oct 72 | 20 Nov 72 | 24 Oct 73




Sense Byte Analysis

073J2

Re I?Ee/re ir
1C

3411 ggmnggér

cables to TU

More than
one TU on
system

Interchangf TU
to TC cables
with another TU
position, See
Chart

1
Reload and
rerun
diagnostic on
same tape unit

D2

RegigeLraRe”

Any failure

R

cables betw
log}xzc bd TC
(CARRL D-16)

. .| Move cable at D2 to D3

CHART
TAPE UNIT TAPE CONTROL CABLES
POSITION FOR: TO0 TC FROM TC
TU 60 A-A1C2 A-A1D2
TU 68 A-A1C3- A-A1D3
TU 70 A-A1C4 A-A1D4
TU 78 A-A1C5 A-A1D5
Example:

Failure on tape unit 60
Move cable at C2 to C3

XF9000 |1845986 734566 734566A
Seq.1 ot 2 [Part Number 1 Sept 72 |20 Oct 72

2N ;549@ i
1
v
7346588 | 73464 738672
20Nav 72 | 4 aug 73 | 26 Oct 73

Sense Byte Analysis

MAP ADO075



Sense Byte Analysis

Discussion: If this is a single tape unit system and the action called
for by this MAP does not resolve the problem, go to MAP ADO10
if you had failures running Section 701 and to MAP AD020 C1 if

you had failures running Section 702.

Note: On all data checks, clean the failing tape unit and retry. If
failures still occur, retry operation with a different reel of tape.

2
Yes
END VEL Go to MAP ADO41
{Go to MAP ADOQO’

Any other data
chck shouTg
not be on.

Retry

E
‘Go to MAP ADOQ3»

PEID BRST

2
F 2
Yes
‘Go to MAP ADO&O’
FALSE END

2
Yes
‘Go to MAP ADOGO’

2
‘Go to MAP ADO“?’

MTE or LRCR

Sense Byte Analysis

M AP ADO76 XF9000 | 1845086 73456¢ | 734556A | 7346568 | 734864 736872

Seq.2 of 2 {Part Number 1Sept 72 | 200ct 72 | 20 Nov 72 | | Aug 73 | 26 Oct 73




Sense Byte Analysis

rac logic
bggp ge g
Notes ! S
CARRL

06

Halt 05,

a g

N+
~0

Write
enable ring o

present

[raie)
20
o

P
EZ

Install write
enable ring.
Rerun diag.

Re 1;ce logic
ICB

Halt 25 hotocell ass
@ p(CARRL D-2§)y

(Note 3)

Regdace loglc

cagkéan aggY

Halt 30

y

Yes ?S‘to MAP
ABO10- TU Entry

Motion or
mechanica
problem

Discussion: If this is a single unit tape system and the action called
for by this MAP does not resolve the problem, go to MAP ADOI10
if you have failures with Section 701 and to MAP AD020 C1 if you
have failures with Section 702.

1. When interchanging FRUs, be sure their E/C levels are the same.

2. When interchanging logic boards, be sure jumpers are plugged
correctly.

Note I: Interchange logic board with logic board from another
tape unit if available, and retry diagnostics.

Note 2: Reseat cables from logic board to read/write head card,
deskew board, motion control board, and tape control.

Note 3: Interchange logic board (CARRL D-16) and motion
control board (CARRL D-19) with logic board and motion control
board from another tape unit if available, and rerun diagnostic.

Sxmélar
symptoms
a%ogg TUs

F5
‘Go to MAP ADOBO’

Symptoms

trackxng or Go to MAP ADO047

-
o
®

Sense Byte Analysis

XFE100 1846987 734666 | 734556A 738872
Seq. 1ot 2 [Part Number 1Sept 72 | 20 0ct 72 | 20 Nov 72 | 26 Oct 73

MAP ADO77




Sense Byts Analysis

S t
defec\t‘w:ctapo

seat a
c E;Ys En [ r cgods
be! ‘_—-—— %
etw TU TC 1ons C D
rows C D

1

Load and r%‘

dlagnostic

g F, ) eommememmpm——

Return system
to custOmer

gierchan
ca
rows CbD tuith e

another TU
position

See MAP ADO7S
eechart

dxagnost?c 701
on same ape

H2

R 411
Any errors ePkeﬁ?Dg !

SRE
Restore cabies
to norma

“®

Sense Byte Analysis

MAP ADO078

SeeagaR%E1g-‘6 —mcelp betwegn

Replace logic
égéon 3 1

g

cabYtgrgggnqﬁ/w

des1§w DASARRL

‘|See Note 1

Replac
detecgfv: gable

:efs*‘%?gev

boaré (Note

[———F

X Rerun
diagnostic 701

Y

Symptoms Replace
Zhgnge defect?ve cable

Eass deskew
remon

umgeé Rerog:C

xag

Is NRZI set

Any errors

\J Qe

BBy iRt

N 3
Replace deskew
P boars

Yes
Any errors

a5
B S

Return machine
to customer

Note 1: When interchanging cables,
be swre cables are returned to their
original positions after analysis is
complete.

Note 2: To bypass deskew board,
remove connectors at logic board
sockets L & M and plug cables from
read/write head card into sockets. See
CARRL D-16 for location of dual
density jumper.

ce l

asse

qugr o-?s

and D-4

XF9100 | 1845987 734568
Seq 2o0f 2 |Part Number 1 Sept 72

20 Oct 72 | 20 Nov 72| 2¢ Ot 73




Sense Byts Anslysis

- Discussion:
B 078H5
i L When interchanging FRUs, be sure their E/C levels are the same.
MY 2. When interchanging logic boards, be sure jumpers are plugged
e b ¥son” correctly.
RetnatdSEg Yoy [ See CARRL D16 3. A model 3 logic board cannot be interchanged with a model 1

or 2 logic board.

"
P4

Replace ic
eP1308rd%d

Any errors

Note: If this is a single tape unit subsystem, transfer the deskew
board cables in locations J, K, L, and M to the corresponding
locations on the tape unit logic board. You must temporarily

IQE;rc ange remove the short crossover cables in positions L and M to do this.
d"ing‘é'%x‘r $5t" le————— see CARRL D-18 Run the tape unit in PE Mode. If no errors occur, the deskew
Rerun ote’ 5°¢ board is bad or read detention cards H, J, or K are bad. If

errors still occur, continue from block D1 on this MAP.

3]
&

Replace ba
deskew board.

Any errors
Y Reset skew

1

Inte;chan e MCB

with board from
another Tg

4——————— See CARRL D-19
Rerun diag 701

11
e

Reglace motion
c

Any errors ntrol board

SRl

Replace R/W
heag assembly See CARRL D-40

Sense Byte Analysis

XF8200 | 1845068 75568 | 73A666A | 734842 | 734864

Seq § of 2 [Part Number 1 Sept 72 | 20 Oct 72 8Dec72 | 1 Aug 73 MAP AD079




Interchangeability

Al
Main Entry

roblem on g’éﬁﬁap‘iﬁ%‘t’éﬁﬁz Note 1: Punch the following program in cards to write one
nore fhan ons gg%’%‘t:: é‘? hundred 100-byte records on each tape unit.
u

CHK, 0
WRS, 100, FF, 55, AA
LOP, 100
§3?_3132"Y5tic ’((;%)w
wEges 1y o CHK, |

RPT

D2 .
Any error .
“‘ﬁgie‘i?e <G° to MAP ADO'O) To read the tapes after writing, replace the WRS, 100,FF,55,AA
card with the following
RDF, 100
RDB, 100

RDF,100

Yes A t“mp XDO&T This routine writes tapes that are then interchanged among tape
© to - units to ensure that all units have compatible tracking and skew

characteristics.

nly one T
on’ system

Note 2: Common problems:on dual density tape units which cause
interchange problems are failure to mode set properly, failure to
erase LP area, or incompatible skew setting between tape units.

1

d%‘t,e';rg{géowgich . . . . .
runnin tgiﬁ Note 3: If subsystem is a Mod 1, check for excessive write errors

on TIE Data track 7. If excessive and predominantly this track, go
to CARRL D-24 and check the lower left guide roller for stall or

bind.

- 1
1

Make full w{'te
gass on a i
ape units

P U

Swap tape reels

a
unit gng g:ke
read pass on

all units

2
(GO to MAP ADO“?}

Follow the 2

tracking and

skew chetk MAP |—————»{Go to MAP ADO47
on each TU

Interchangeability

MAP ADO0S80 a0 | voacons | [7aumse [7ot5e6A [ maamez | 5,

-..---.-‘----AA................'..“



Tepe Error Statistics Anslysie

! | cﬁ s vehing Discussien: If recorded on disk, error statistics reside on the CE
Entey card behé' tracks spindle fixed disk and may be destroyed if any programs
Sata arss using these tracks are run.
If Diagnostic section 713 is run, the error statistics will be punched
into the cards, and the disk will be cleared. Set SSWIF ON to
3 bypass the card punching.

Anu& Sis

Brediiy,

Set SSWile ON

N J
Load am; gun
Load _but d oCP
run DCP dnS ? ignore ""S?
m8g to 1
or

D

Error
statistics
on gard or

Put erroi da(a

cards fo lgw
by ¢ car én
rnmarx fee

and ready MFCU

Turn ON SSWin
+———————————to carise 710 to
read cards

4
Run 710, lynore
prxrtsr msq lo From MAP AAO'4
run

5 ]
Run 713, Save

gnntou( (1t o statistics
a x) of rma- on card or
t orrors for disk

later analysis

Run 714, Save Run 719 to If SSWIF 1s set
printout (if punch dat ON disk will be
any) of permg- f—— cards and clear]e clear data
nent errors for disk cards will not
later analysis be punched
e e

Save cards for

use a a(e{

date 1f problem

1s not resolved

Tape Ervor Statistics Analys:ss

SXFO30 |, 18ac0gs | | 720888 | ooeere MAP AD090




Tape Error Statistics Analysis

090J4

Any
permanent
errors

Hardware
errors

B2 .
‘Go to MAP ADOSS’

C

Adapter

Checks Go to MAP ADOS8

J

D2
‘Go to MAP ADOKﬁ'

Only one T
on’ system

Yes Problem conld
be 1n TC or TU

Try to analyze
problem from
—®Jtemporary error

statistecs

B

How many
permanent
errors

)

G2
Suspect
lways same defective tape
tape volume or tape
compatibility
problem

4 v
alwa¥¥ %or No TC problem
same ‘? (Note xngxcated

TU problem
indicated

Go to MAP ADOT0

Tape Error Statistics Analysis

MAP AD091

Discussion: MAPs are designed to detect solid failures; however,
the MAPs called out here may be helpful in analyzing intermittent
problems. If the MAPs ask you to swap cables, FRUs, el¢., and
rerun diagnostics, you must decice whether such action will help
you find the problem. Ignore instructions to try log analysis.

Note §:
TAPE UNIT ADDRESSING
OSYTE

Plo|1]|2]|3]|a|B|8]|7 TAPE UNIT
x{0O|1[1]0]0|x|x|x 0
x|[OJV[1|O|T1|x|x|x 1
x|O| i1 1|O0ix]x|{x 2
x|0f1{1]1 xix|x 3

Suspect
detective tape

-0 ~®

5ude
“;H to MAP ADUBO’

XF9300 | 1845969 734558 | 7345584 |
Sea2 of 2 [Part Number| | 1Sept 72 | 2000 70 }




Tape Error Statistics Analysis

091ge

Yes
DATA «(HECK

i

DIA TK FRR

{
Bl ‘_—1(
E1

Andlyze'errors
by volume § b{
tape ur}:t (Nole

F

Frrors
oCcur on same
VO ime s

Yes

3

Ser Note 3

[
B«

5

<

"3
1 to
—_— Ug? #?%edata ———p GO tO MAP ADU6Y)
or analysis

o,

Intorm, customer
of ssible
faulty tape

B3
Note 1 to
U‘s?g T(I)E data ———{Go to MAP ADO31
or analysis

XF9400 | 1845990

bea Yot 2 Part Number

734556
1 Sept 72

Note I:

To determine TIE DATA use byte 7 of printout
TRACK
| _emron  |PI0]11213]415]817)
VALUE 8(4(211(81412](1
EXAMPLES TIE DAYA
00 0j0 | 4] LO 0 l 1 01
0!o0 110 0l1(1 23
AR IR AR AR B A A | FF
- — —~+--+ Y
110{0(0(0{0j0(0]0 00
Note 2:
Q in the heading column refers to the tape units as
follows:
CODE TAPE UNIT HEX
C 0 80
b s e —_— — S ER—
D 1 68
IS R NN
F 3 78
When analyzing the printout, note the SIO CNT
columns as well as VOLUME and TAPE UNIT
columns.

Note 3: Scan the "Summary of Tape Error Statistics By Tape Unit"

to find any tape unit having a high ratio of errors to start 1/0Os.

Then look at the "Detail Tape Error Statistics by Tape Unit" for any

unit that has a higher-than-average error ratio to get a detailed
listing of errors that occurred on the suspect tape unit. For
instance, high error counts in the "Temp Read Backward' and
"Envelope Check" columns could furnish the symptoms to be

analyzed by using MAP ADO076 (Data Check). If vou suspect tape
control problems because more than one tape unit has a high error
count, go to MAP ADO031 and try to analyze your problems on the

basis of error counts. TIE data. c¢tc.

If you have a single tape unit system, try to analyze the problem as

a tape unit failure before looking for tape control probiems.

Tape Ecror Stansties Avalysis

MAP AD092
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