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Preface

Preface

The drawings and specifications contained herein shall not be
reproduced in whole or in part without written permission.

IBM has prepared this maintenance manual for the use of IBM
customer engineers in the installation, maintenance, and repair
of the specific machines indicated. IBM makes no
representation that it is suitable for any other purpose.

Information contained in this manual is subject to change from
time to time. Any such change will be reported in subsequent
revisions.

It is possible that this material may contain reference to, or
information about IBM products {machines and programs),
programming, or services that are not announced in your
country. Such references or information must not be construed
to mean that IBM intends to announce such IBM products,
programming, Or services in your country.

This manual uses a specific range of words so that the text can
be understood by customer engineers in countries where English
is not tha normal language.

Requests for copies of IBM publications should be made to your
IBM representative or to the IBM branch office servicing your
locality.

A form for reader’s comments is provided at the back of this
publication. {f the form has been removed comments may be
addressed to:

International Business Machines Corxporation
Department 61C/313
Tucson, Arizona, U.S.A. 85744

IBM may use or distribute any of the inforrmation you supply in
any way it believes appropriate without incurring any obligation
whatever. You may, of course, continue to use the information
you supply.

Maintenance Manual Ordering Procedure
(IBM Internal)

Individual pages of the 3880 Maintenance manual can be
ordered from the Tucson plant by using the Wiring
Diagram/Logic Page Request, Order No. Z150-0130 (U/M

015). In the logic page columns, enter the page identifier
information: sequence number and side number n part number

E, and engineering change (EC) number .

3880 PN 8315669 881143
Mim Seq AA0010 j2o0f8 13 Jan 84

© Copyright IBM Corp. 1984

Groups of pages can be ordered by including a description
{section, volume) and the machine serial number.

3880 PN 6315669 881143
MiM Seq AA0010 |20f6 13 Jan 84

881216 A15621
15 Aug 84 01 Apr 85
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RELATED PUBLICATIONS

A list of related publications can be found in the Maintenance
Support Manual, REF section.
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EC Level Control

This page provides a convenient place to record the EC level of
the maintenance package.

Maintenance Package

Maintenance Information Manual (Vol R10)

ECA Number EC Number

Maintenance Diagrams Manual (Vol R30)

ECA Number

EC Number

Maintenance Support Manual (Vol R60)

ECA Number

EC Number

EC Level Control

Maintenance Device Diskettes

ECA Number

EC Number

PRE 15

Error Code Manual (Vol R45)

Logic Reference Manual (Vol R70)

ECA Number

EC Number

ECA Number EC Number
Parts Catalog Manual (Vol R20)
ECA Number EC Number
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EC Level Control

This page provides a convenient place to record the EC level of Functional Diskette
the machine components and logic.
ECA Number EC Number
Machine
Mechanical
ECA Number EC Number
Power
ECA Number EC Number
Logic
ECA Number EC Number
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Field Installed RPQs and Features

Feature Device Code
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MES Order Number

Description

Feature Device Code
or RPQ Number
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Description

Feature Device Code
or RPQ Number

EC number

MES Order Number

Description

Feature Device Code
or RPQ Number

EC number

MES Order Number —

Description

EC Level Control PRE 20

-Feature Device Code

or RPQ Number

EC number

MES Order Number

Description

Feature Device Code
or RPQ Number

EC number

MES Order Number

Description

Feature Device Code
or RPQ Number

EC number

MES Order Number

Description

Feature Device Code
or RPQ Number

EC number

MES Order Number

Description

EC Level Control PRE

20



Safety

Rules for Safety

If (1) you know the safety rules for working with electrical and
mechanical equipment and (2) you observe the rules, you can
work safely with IBM equipment.

Do not fear electricity, but respect it.

While you are maintaining IBM equipment, (1) observe every
safety precaution possible and (2) observe the following safety
rules.

Work Environment.

*» Do not work alone in hazardous conditions or near
equipment that has dangerous voltages. Always inform
your manager if the conditions or voltages are a possible
problem.

*  Always look for possible hazards in your work environment.
Examples of hazards are: moist floors, nongrounded
extension cables, power surges, and missing safety
grounds.

* Do not perform any action that makes the product unsafe or
that causes hazards for the customer personnel.

*» Before you start the equipment, ensure that other CEs, and
customer personnel, are not in a hazardous position.

* Do not wear loose clothing that can be trapped in the
moving parts of a machine. Ensure that the sleeves of your
clothing are fastened or are rolled above the elbow. If your
hair is long, or if you wear a neck scarf, fasten it to make it
safe.

* Insert your necktie into your clothing or fasten it with a clip
(preferably nonconductive} at approximately 8 centimeters
(3 inches) from its end.

e  Lift the equipment or parts by standing or pushing up with
your stronger leg muscles; this action removes the strain

from the muscles in your back. Do not lift any equipment or

parts that are too heavy for you.

e Put removed machine covers in a safe place while you are
servicing the machine. Reinstall the covers before returning
the machine to the customer.

¢  Always keep your CE tool kit away from walk areas so that
other persons cannot trip over it. For example, keep the kit
under a desk or table.

* Observe good housekeeping practices in the area of the
machines while you are performing maintenance and after
completing it.

e  After maintenance, reinstall all safety devices, such as
guards, shields, labels, and ground wires. Exchange safety

devices that are worn or defective. {(Remember: the safety
devices protect you from a hazard. You destroy their
purpose if you do not reinstall them when you have
completed the service call.)

Electrical Safety

¢ If possible, always unplug the power-supply cable before
you work on a machine. When you switch off power at the
wall box, lock the switch in the off position or attach a DO
NOT OPERATE tag (2229-0237) to the switch.

Note: A non-IBM attachment to an IBM machine
may be powered from another source and may be
controlled by a different switch or circuit breaker.

*  Switch off all power before (1} removing or assembling the
main units of the equipment, (2) working near to power
supplies, (3) inspecting power supplies, or (4) installing
changes in machine circuits.

¢ Unless the maintenance documents specifically instruct you,
do not service the following parts with power on if the part
is removed from its installed position in the machine: power
supplies, pumps, blowers, motor generators, and other units
with voltages that are more than 30 V ac or 42.4 V dc.
(This rule ensures that correct grounding is maintained.)

* |f you really need to work on equipment that has exposed
live electrical circuits, observe the following precautions:

—  Ensure that another person, who is familiar with the
power-off controls, is near you. Another person must
be there to switch off the power, if necessary.

— Do not wear jewelry, chains, metal-frame eyeglasses, or
other personal metal objects. (Remember: if the metal
touches the machine, the flow of current increases
because the metal is a conductor.)

— Use only insulated probe tips or extenders.
{(Remember: worn or cracked insulation is unsafe.)

— Use only one hand while you are working on live
equipment. Keep the other hand in your pocket or
behind your back. (Remember: there must be a
complete circuit for an electrical shock to occur. This
precaution prevents your body from completing the
circuit!)

— - When you use a tester, set its controls correctly and
use insulated probes that have the correct electrical
specification.

— Do not touch objects that are grounded, such as metal
floor strips, machine frames, or other conductors. Use
suitable rubber mats obtained locally, if necessary.

1 Trademark of the Gardner-Denver Co.
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*  When you are working with machines having voltages more
than 30 V ac or 42.4 V dc, observe the special safety
instructions given in customer engineering memorandums
(CEMs).

« Never assume that power has been removed from a circuit.
First, check that it has been removed.

* Do not touch live electrical circuits with the surface of a
plastic dental mirror. (Remember: the surface of the dental
mirror is conductive and can cause damage and personal
injury.)

*» |f an electrical accident occurs:

1. Use caution; do not be a victim yourself.

2. Switch off the power.

3. Instruct another person to get medical aid.

4. If the victim is not breathing, perform mouth-to-mouth

rescue breathing. See "Electrical Accidents - First Aid"
(below).

Mechanical Safety
Do not touch moving mechanical parts when you are (1)

lubricating a part, (2) checking for play, or (3) doing other similar
work.

Safety Glasses

Wear safety glasses when:

e Using a hammer to drive pins or similar parts

¢ Using a power drill

*  Using a spring hook to attach or remove a spring

e  Soldering parts

e  Cutting wire or removing steel bands

*  Using solvents, chemicals, or cleaners to clean parts

*  Working in any other conditions that could injure your eyes

Tools, Testers, and Field-Use Materials

* Do not use tools and testers that have not been approved
by IBM. Ensure that electrical hand tools, such as
Wire-Wrap' tools and power drills, are inspected regularly.

* Exchange worn and broken tools and testers.

SAFE 1

* Do not use solvents, cleaners, or oils that have not been
approved by IBM.

Safety

Summary

Prevention is the main aid to electrical safety. Always think
about electrical safety and use good practice, for example:

e  Ensure that the customer’s power receptacle matches the
IBM equipment specifications.

* Inspect power cables and plugs; check for loose, damaged,
or worn parts.

e Review the procedure in the maintenance documents before
you remove a part that can hold an electrical charge from
the machine. Carefully discharge the necessary parts
exactly as instructed by the procedure.

¢ Do not use a narmal light (for example, a table lamp) as an
extension trouble light at a machine.

Never assume that a machine or a circuit is safe. No machine is
always completely safe. You may not know the exact condition
of a machine because, for example:

e  The power receptacles could be wrongly wired.

¢  Safety devices or features could be missing or defective.

¢  The maintenance and/or changes history could be wrong or
not complete.

*  The design could have a problem.

* The machine could have damage, caused when it was
shipped.

*  The machine could have an unsafe change or attachment.

* An engineering change or a sales change could be wrongly
installed.

¢  The machine could be deteriorated (1) because it is old or
(2) because it operates in an extreme environment.

¢ A part could be defective, therefore causing a hazard.
* A part could be wrongly assembled.
These are some of the ways that the condition of the machine

could affect safety. Before you start a service call or procedure,
have good judgment and use caution.

SAFE 1
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Safety

Electrical Accidents - First Aid

When performing rescue procedures for an electrical accident,
do as follows:

e Use Caution: If the victim is still in contact with the
slectrical-current source, remove the power; to do this, you
may need to operate the room emergency power-off (EPO)
switch or the disconnecting switch. If you cannot find the
switch, use a dry wooden rod or other nonconductive object
to pull or push the victim away from contact with the
electrical-current source.

e Work Quickly: if the victim is unconscious, he/she may
need (1) mouth-to-mouth rescue breathing and possibly {2)
external cardiac compression if the heart is not beating.

s Call for the Rescue Service, such as the ambulance or the
hospital. Instruct another person to call for medical aid.

" Determine if the victim needs mouth-to-mouth rescue breathing.
If he/she does, perform the following steps.

CAUTION

Use extreme care when you perform rescue breathing for
a victim who may have breathed-in toxic fumes. Do not
breathe-in gir that the victim has breathed-out.

1. Prepare for rescue breathing:

a. Ensure that the victim’s airway is open and that it is not
obstructed; check the mouth for objects that may be
obstructing the airway, such as chewing gum, food,
dentures, or the tongue.

b. Place the victim on his/her back, put one hand behind
the victim's neck, and put the other hand on his/her
forehead.

c. Lift the neck with one hand, and tilt the head backward
by pressing on the forehead with the other hand. See
Figure 1.

2. Look, listen, and feel to determine if the victim is breathing
freely:

a. Put your cheek near to the victim’s mouth and nose.

b. Listen and feel for the breathing-out of air. At the same
time, look at the victim’s chest and upper abdomen to
see if they move up and down.

3. If the victim is not breathing correctly:

a. Keep the victim’s head tilted backward; (see Figure 1).
Continue to press on the forehead with your hand; at
the same time, rotate this same hand so that you can
pinch together the victim’s nostrils with your thumb and
finger. See Figure 2.

Figure 2.

b. Open your mouth wide‘ and take a deep breath. Make a

tight seal with your mouth around the victim’s mouth as

shown in Figure 3 and biow into the victim’s mouth.

Figure 1. Figure 3.
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c. Remove your mouth to let the victim breathe-out, and
check that the victim’'s chest moves down. See Figure
4.

Figure 4.

d. Repeat steps b and ¢ once every 5 seconds either until
the victim breathes for himself/herself or until medical
aid comes.

Safety SAFE 2

Reporting Accidents

Report, to your field manager, all electrical accidents, possible
electrical hazards, and accidents that nearly occurred.
(Remember: an accident that nearly occurs might be caused by a
design problem; your immediate reporting ensures that the
problem will be solved quickly.)

Report also all small electrical shocks. (Remember: a condition
that causes a small shock need only differ slightly to cause
serious injury.)

Safety SAFE 2
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References to Other Sections

See the PWR section for information about power-on and
power-off sequences, and the operator and power switch
panels.

See the START section for information about diskette drive and
maintenance device starting procedures.

See the PROG secticn for operating instructions and descriptions
of the online test.

See the INST section for setting the diskette load control
switches during installation of the 3880.

See the CARR section for information on the diskette drive.

See the OPER section of the MSM manual for a short description
of the cards in the 3880.

Contents

Contents
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3880 Maintenance Library

Description of the Maintenance Volumes

‘The 3880 maintenance library contains six volumes:

The first three volumes contain:

*  Maintenance Information Manual (MIM) (R-10)

¢  Parts Catalog Manual (PCM) (R-20)

¢ Maintenance Diagrams Manual (MDM) (R-30}

The MIM, PCM, and MDM are used by the on-site CE along with the maintenance
device (MD) to complete the maintenance jobs without going to other parts of the

maintenance library.

The next three volumes contain:

*  Error Code Manual (ECM) (R-45)

*  Maintenance Support Manual (MSM) (R-60)

*  Logic Reference Manual (LRM) (R-70)

The ECM provides descriptions of IML codes, symptom codes, and isolation codes. |t

also describes diagnostic tests and has second level diagrams. The LRM has the

oscilloscope points. The MSM gives reference and sense byte information.
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3880 Maintenance Library (Continued)

Contents of the Maintenance Volumes

Note:

3880

Contains: Procedures for the installation, operation, and repair
MM of the machine
Maintenance User: On-site CE
Information
Manual Entry: Need to install or repair the machine
Vol. R10
PCM Contains: Diagrams and listings of all parts in the machine
{(except cards and cables). List of where the parts
Parts are used. On microfiche only.
Catalog .
Manual User: On-site CE
Vol. R20 Entry: Physical part location
MDM
Contains: Cable charts, card charts, power diagrams, and
voltage pin lists
Maintenance
Diagrams User: On-site CE
Manual
Vol. R30 Entry: Card location, cable location, power unit label, and
: MD MAP reference
The Maintenance Diagrams Manual (MDM)
volume R30, contains the microfiche copy of the Parts
Catalog Manual (PCM), volume R20.
PN 63156670 881143 881216 A15621 A06162 A21802
Seq AC0001 3 of 26 13 Jan 84 15 Aug 84 01 Apr 85 15 May 85 17 Jun 85
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ECM
Error
Code
Manual

Vol. R4S

MSM
Maintenance
Support
Manual

Vol. R60

LRM
Logic
Reference
Manual

Vol. R70

3880 Maintenance Library (Cont.) INTRO 10

Contains:

User:

Entry:

Contains:

User:

Entry:

Contains:

User:

Entry:

3880 Maintenance Library {(Cont.)

Symptom codes, diagnostic routines, fault isolation
procedures and data and control flow diagrams

On-site CE at the direction of the support CE

Error/Fault symptom codes and diagnostic test
descriptions

Theory and reference information, sense byte
descriptions, problem determination aids, and Trace
information

Support CE

Sense data and need for theory information

Cross references between diagrams and descriptions
of logic cards

Support CE

Card physical location and ECM manual

INTRO 10



Maintenance Information Manual

How To Use The MM

The Maintanance Information Manual {MIM) can be used in two
ways:

e  As a problem-solving aid

* As a memory aid

As a problem-solving aid:

1. Enter the MIM in the START section.

2. Follow the instructions in the START section to mova to
other sections.

As a memory aid:

1. The first page of each volume shows all sections of the
maintenance library.

2. The first page of each section (the table of contents) lists
the items in the section.

3. The INDEX section located in the back of this volume

contains an alphabetic list of key words used in the
documentation.

Description By Section
The MIM is divided into sections identified by tabs.

The following is a description of the tab labels and the section
content.

Intro-
INTRO  duction

The Introduction section describes the organization of the
manual and the content of the manual sections. This section
also includes a description of the 3880 subsystem and its
maintenance plan.

LGND Legend ;-_

4

The Legend section contains descriptions and examples of all
symbols used in the documentation.

GLOS Glossary. l_

The Glossary section contains definitions of abbreviations and
technical terms used in the documentation.

START I——

The Start section is the starting point for all maintenance action.

Cross-~
MLX Reference

The Cross-Reference section contains references to and from
this MIM to other maintenance library manuals. For example,
references from the DASD manuals to the 3880 manuals.

System
Maintenance
PROG Programs

The System Maintenance Programs section contains the load,
run, and interpretation procedures of the system level programs.

LoC Locations l_

The Locations section contains locations of all assembly parts of
the 3880. Anindexis included'tto help find a part quickly.

INTRO 25

Maintenance information Manual

Reader's
Power Comment
PWR Ready, Panel RCF Form

The Reader's Comment Form is for the reader to give comments
and recommendations for changing the MIM.

The Power section contains sequencing and distribution
diagrams and power system theory.

This section also includes the following:
°  Support information for cooling, drive, and frame assemblies
*  Procedures for verifying repairs and checking voltages

¢ Support for maintenance analysis procedures (MAPs) used
by the MD

* Descriptions, operational procedures, and maintenance
information for the operator and power switch panels.

Check, Adjust
Remove,
CARR Replace

The CARR section contains all the checks, adjustments, -
removals, and replacements for the 3880.

INST Installation i—-

The Installation section contains installation procedures for the
3880.

INSP Inspection r

The Inspection section contains the procedures to perform a
safety inspection.

INDEX I ndex l—_ 3

The index section contains a complete alphabetic list of
important items in the documentation.
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3880 Maintenance Plan

The objective of the 3880 maintenance plan is to help the CE
repair hardware failures quickly. This plan stresses :
how-to-repair rather than how the machine works.

Prerequisites
The CE should have completed the 3880 Model 21 or 23
education requirements and understand the following pages in
the MLM:

MIM INTRO 30 through INTRO 130

MIM PWR 1, 17, 18, 22, 27,72, and 74

MIM START 10

MSM MD 10 through 20

Methods

FRU Group replacement has been adopted to increase machine
availability to the customer by reducing repair time. FRU Group
replacement also increases machine availability by reducing
return calls caused by intermittent hardware failures. A FRU
Group is defined as those parts that are replaced, as directed by
the MD. A FRU Group is either a primary FRU Group or a
secondary FRU Group.

Visual inspaction and measurement are aiso used to isolate
power failures and determine the part that has failed.

Maintenance Procedures
Maintenance procedures aid the CE in isolating the failure to the
smallest possible area by inspecting sense data, diagnostic
results, and visual indications.
The maintenance procedures include the following:

Start section of the MIM

Maintenance analysis procedures (MAPs)

Maintenance programs

Subsystem storage maintenance

Support material and references
Start Section of the MIM
The START section is the starting point for all maintenance

actions. This section informs the customer engineer how to
proceed.

Maintenance Analysis Procedures

The maintenance analysis procedures (MAPs) consist of the
maintenance device programs. These programs give isolation
and replacement procedures.

Entry into the MAPs is made from the START section. The
MAPs are located on the MD diskettes with each 3880. The
MAPs are run by loading MD diskette one into the MD. These
MAPs perform maintenance programs that are on the 3880
functional diskette. From the results of the maintenance
program, inspection of the 3880 registers, and questions of the
customer engineer, the MAPs determine the set of Field
Replaceable Units (FRUs) that can cause the failure.

If you enter the MAPs by entering a fault symptom code, the
MD can display a list of probable failing FRUs before running any
diagnostic tests.

Isolation Procedures

Use MD option 1 (start repair) and enter a symptom code. This
is necessary for diagnosing problems that cannot be recreated.
By entering a symptom code, the probable failing FRUs for that
symptom code will display even though the diagnostics may or
may not recreate the failure. Verify a repair action after the
probable failing FRUs have been replaced by indicating this
action to the MD. The MD will then run the correct diagnostic
programs.

The FRUs have the failure probability listed with them. The
method used is as follows:

9 = The chances are more than 9 out of 10 that this FRU
repairs the problem

8 = The chances are more than 8 out of 10 that this FRU
repairs the problem

0 The chances are more than 1 out of 10 that this FRU
repairs the problem.

Blank There is less than 1 chance out of 10 that this FRU
repairs the problem.

Note: When using the ECM manual, if no percent of
probability is given in the FRU list, this means that the
FRUs have an equal probability of repairing the failure.

Replacement Procedures

If diagnostics successfully recreate the error, replace the primary
FRU Group pointed to by the diagnostic isoiation code (IC) as
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directed by the MD. If the diagnostic programs fail to recreate
the error, replace the primary FRU Group pointed to by the
original fault symptom code.

If replacement of the primary FRU Group does not correct the
problem, or a second call is made for the same problem, replace
the secondary FRU Group. Replace the complete FRU Group as
directed by the MD.

Parts Return Procedures

When returning 3880 parts and FRU Groups follow your local
branch office procedures.

Include with the returned parts:

e Machine type

*  Machine serial number

e Date replaced

e  Technical activity code {TAC)

*  Your employee serial number

*  Fault symptom code or isolation code
*  Part numbers replaced

¢  Any additional comments you feel necessary.

Maintenance Programs

The maintenance programs consist of diagnostic microcode and
online tests.

Diagnostic Microcode

The diagnestic microcode is the primary tool to recreate a failure
and isolate it to a specific functional area and to verify normal
machine operation after a repair. The diagnostic microcode is
run using the MD.

Online Test

The online tests {OLTs) are secondary tests that test the channel
interface and are used to format a MD trace. The PROG section
contains operating instructions and descriptions of the online
test.

INTRO 30

Subsystem Storage Maintenance

3880 Maintenance Plan

Uncorrectable errors in the subsystem storage cause the
associated storage director to send sense data about the error
(containing up to three symptom codes) to the host and take the
failing block of storage offline.

The symptom codes would:

1. Inform the system of the decrease in storage capacity

2. Identify the failing storage position.

Taking the failing storage area offline and informing the system

permits the subsystem to continue working. This procedure also
permits the customer engineer to schedule maintenance time.

Support Material and References

The support material and references consist mainly of the
device's maintenance library. i

INTRO 30
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Summary Of The 3880 Storage Control Model 21

The 1BM 3880 Storage Control Mode! 21 is a high performance
paging device that contains two paging storage directors and an
8, 16, 32, 48, or 64 megabyte, high-speed, electronic storage
unit named subsystem storage.

A representation of the 3880 Model 21 appears below.

CHANNELS CHANNELS
STORAGE STORAGE
DIRECTOR DIRECTOR
- —
SUBSYSTEM
STORAGE
DASD DASD
CTRL CTRL
I L
DASD DASD

3880 Subsystem

Subsystem Description

The 3880 Model 21 is a high performance DASD storage
subsystem that supports the paging and swapping functions for
MVS and VM. It is specifically designed for these functions and
is not intended to be used as a general purpose DASD storage
control unit. The 3880 Model 2 1 supports only 3350 devices.

The subsystem improves system performance by a process
named '‘caching’’ where blocks of data are either copied from
the attached 3350 devices or written by the host system into a
random access electronic subsystem storage. This data can
then be accessed by the host at electronic speeds rather than at
the electromechanical speeds of the DASD. A migration
microcode algorithm ensures that a high percent of the blocks
referred to are in the subsystem storage.

The 3880 is controlled by the functional microcode in control
storage. The control storage is automatically loaded from the
functional diskette during an initial microcode load (IML).

The diskette drive is included in the 3880. (See the CARR
(MIM) and OPER (MSM) sections for more information on the
diskette drive.)

Processor Attachment

The 3880 Model 21 can be attached to the following systems:
* 303X Series: all models

» 308X Series: all models

e 309X Series: all models

* 4341 Series: all models

* 4381 Series: all models.

The 3880 Model 21 operates in the following modes:

s  System 370

e  System 370/XA

® 4300 series in ECPS:VSE (Extended Control Program
Support: Virtual Storage Extended).

Channel Attachment
The 3880 Model 21 can only attach to the following channels:
e 1.5 megabyte Block multiplexer channel

¢ 3.0 megabyte Biock multiplexer channel runhing in data
streaming mode. -

For more information about these channel speeds, see the CHL-!
section.

DASD Attachment

The subsystem attaches to one or two controllers. Each
controller must be attached to both storage directors in the
same subsystem. Only 3350 devices can be attached to the
Model 21. Each controlier supports two or four devices that
must be operated in native mode. Each controller must have the
string switch feature installed.

Channel Features

The channel features available for the 3880 are:
*  Two Channel Switch-Pair feature

¢ Two Channel Switch—Pair, Additional feature

*  Remote Switch feature.
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Two Channel Switch—Pair Feature

The Two Channel Switch—Pair feature supplies logically
separated switches for both storage directors. It permits each
storage director to be shared by two channels. The channels
can be attached to the same processor or to different
processors. Single devices attached to a storage director can be
reserved for the exclusive use of either of the channels.

Note: Although the storage directors can be
connected to up to 4 processors, only one processor at
a time can use the 3880 Modei 21 in paging mode
{unless the Model 21 is operating in a multiprocessor
environment),

Two Channel Switch—Pair, Additional Feature

The Two Channel Switch—Pair, Additional feature enables four
channels to share a storage director and its attached devices.

Remote Switch Feature

The Remote Switch feature removes the channel enable and
disable switches from the 3880 operator panel and relocates
them to a remote location. This permits an operator to
configure the system from a central point.

Summary of the Model 21

Summary of the Model 21

INTRO 35
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Summary Of The 3880 Storage Control Model 21 (Continued)

Modes of Operation

The paging subsystem can operate in either paging mode or
direct mode.

Paging mode operations move data between the channel and
subsystem storage under control of the microcode. In paging
mode, the device is not selected and all host accesses are
executed to and from the subsystem storage.

The paging subsystem operates in direct mode as a normal
DASD. Direct mode is used to write on or read from the disk,
give access to the volume table of contents (VTOC), and perform
other functions directly with the device. In direct mode, the
device is selected and all host accesses are performed to and
from the DASD.

Subsystem Storage

The 3880 Model 21 has a two level storage hierarchy. The
front storage is a high-performance random access electronic
storage area referred to as the subsystem storage. Itis
dynamically controlled by either one of two independent storage
directors. The second level, the back storage, consists of one or
two strings of 3350 DASD. Each string consists of two or four
3350 devices. All devices are shared by both storage directors.

Field installable model conversions of 8, 16, 32, 48, or 64
megabytes of subsystem storage are available.

Two ports (one for each storage director) are supplied for the
attachment of the subsystem storage to the storage directors.
Each port contains two data paths that can concurrently move
data to and from the subsystem storage.

An error-correcting-code (ECC) performs correction for all single
and double bit failures {inside 16 bytes). The ECC and

microcode together perform detection, and at times correction,, |

for all triple bit failures {inside 16 bytes).

The 3880 Model 21 dynamically determines at which level each
page should be at and performs data movement inside the
hierarchy. The data is moved only when the data is needed in
the cache. To the host the subsystem appears to be a single
level storage device with the performance attributes of
subsystem storage.

The subsystem storage physical identification is found in sense
byte 20 of format F, Message 2.

Addressing

Both storage directors must be plugged to take 32 logical device
addresses. The address range is plugged on the channel
interface (CIF) card. The addresses used by the 3880 Model! 21
are as follows.

CONF IGURATION JVALID ADDRESS (hex.)

1 or 2 Strings|00-1F{40-5F|80-9F|CO-DF
20-3F|60-7F 1AO-BF |EO-FF

Condition code 3 {not operational} is set in the PSW if an
attempt is made to address a storage director, controller, or
device string that is not attached, powered off, or disabled by
the string switch feature.

If an addressed device in a correctly selected string is not
attached or powered off, unit check is presented in the initial
status.
Each storage director recognizes four addresses, one direct
address and three paging addresses, for each physical device.
The direct address is used in direct mode and the paging
addresses are used in paging mode. The addresses are defined
as follows:
* Bits O to 2 - Storage director address
e Bit3 - Controller (string) address
e Bits 4 to 5 - Direct and paging addresses are as foliows:
— 00 = direct address
— 01 = paging address 1
— 10 = paging address 2
- 11 = paging address 3

e Bits 6 to 7 - Physical device address
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Summary of the Model 21 (Cont.)

3350 Addressing

The 3880 Model 21 permits one or two strings with two 3350
devices on each string shared by both storage directors.

The controller address must be set to O or 2. The devices must
be set to O through 3. The paging addressing plan permits the
data of one physical DASD to be addressed using any one of
four different addresses. For example, the data on device 1 is
accessed when the incoming address is:

BITS
012 3 45 67

100 0 00 Of

Controller 0, Device 1
selected in direct mode

100 0 01 01 Controller 0, Device 1
100 0 10 01 selected in paging mode
100 0 11 01 using 3 paging addresses

Therefore, if there are four 3350s (eight addresses) attached
(two strings) there can be up to 32 addresses associated with
each storage director.

For example, control unit addresses 00 - 1F are:

Controller 0 Controller 2
00 |04 108 |OC | Device 0 {10 {14 |18 [1cC
01 ]05 09 |OD | Device 1 11 |15 |19 |1D

02 |06 {OA JOE | Device 2 {12 |16 |1A |IE
03 |07 |0B |OF | Device 3 |13 |17 |1B [IF

Direct Direct
Address . Address
P !
aging
Addresses

Summary of the Model 21 (Cont.)
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Summary Of The 3880 Storage Control Model 23

The IBM 3880 Storage Control Model 23 is a high-performance
cache DASD subsystem.

A representation of the 3880 Model 23 appears below.

CHANNELS CHANNELS
STORAGE STORAGE
DIRECTOR DIRECTOR
| l
SUBSYSTEM
STORAGE
DASD DASD
CTRL CTRL
| l
DASD DASD
#

The Model 23 has tha following improvements over the Model
13: :

e Improved data transfer hardware that permits the data
transferrad between the DASD and an attaching channel to
be concurrently transferred to the cache.

e Support of the Count, Key, and Data Extensions
Architecture at the level performed by the 3880 Model 3
with the Speed Match buffer feature.

¢ Support of the Read Device Characteristics command.

¢ Support of the Diagnostic Control command.

¢ rive sizes of subsystem storage: 8, 16, 32, 48, or 64
megabytes.

¢ Double bit error correction ability for each 16 byte data
word stored inside the cache. (The Model 23 can also
corract some triple bit errors.)

s Improvements in the availability of the caching function
under certain error conditions.

¢ Attachment of all models of the 3380 DASD as a caching
device, except Mode!l AO4.

Subsystem Description

Each storage director attaches only 3380s. Each storage
director:

* Receives commands and data from the processor through
the channels.

*  Generates control information from the commands and data.

e  Sends control information, commands, and data to the
control module in the DASD.

* Receives control information, data, and status information
from the control module in the DASD.

e Sends control information, data, and status information to
the channels.

*  Controls the operation of the channel and the control
interfaces.

The subsystem storage, also named cache, is used to hold data
sets for quick access by the processor. [t has its own power
system which can be turned on and off without interrupting
storage director operaticns of the 3880.

Each storage director manages the flow of data between the
cache and DASD by:

e  Copying data records from DASD to the cache.
* Copying data records between the cache and the processor.
e Determining which data to delete from the cache.

e Searching the directory for requested data records when the
records are addressed by the processor.

¢ - Communicating with the other storage director and with the
subsystem storage.

¢ Performing error recovery procedures (ERP’s) for subsystem
storage operations.

The two storage directors in the 3880 exchange status
information with each other. Each storage director provides a
path to the channel for error data when the other storage
director’s channel path fails.

The 3880 is controlled by the functional microcode in control
storage. The control storage is automatically loaded from the
functional diskette during an initial microcode load (IML).

The functional diskette is placed in the diskette drive. The
diskette drive is a read-only device and is included in the 3880.

See the CARR section for more information on the diskette drive.
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Processor Attachment

The 3880 storage controi Model 23 can be attached to the
following systems:

303X Series: all models
3042 Model 2

308X Series: all models
309X Series: ail models
4341 Series: all models

4381 Series: all models

Channel Attachment

The Model 23 attaches to a 3.0 data streaming channel and
does not support the 1.5 megabyte per second non-data
streaming channel.

DASD Attachment

The two storage directors support 3380 Models AA4, BO4,
AD4, BD4, AE4, and BE4. The 3380 Model AO4 is not
supported. The minimum configuration is a 3880 Model 23
with a single 3380 Mode! AA4. The maximum single frame
3380 configuration is two strings of the ‘A’ models with three
‘B’ models attached to each 'A’ model, for a total of 32 device
addresses.

3380 Models AD4/BD4 can be intermixed with 3380 Models
AE4/BE4 in the same string. 3380 Models AA4/B04 can be
attached to the same 3880 Mode! 23 storage director as the
Models AD4/BD4 or AE4/BE4, but must be on a separate
string.

If there are two strings of 3380s in the subsystem, both strings
must attach to both storage directors.

All models of the 3380 (except the Model AO4) have dynamic
path selection, which is required for attachment to the two
storage directors in the caching subsystem. .

Each 3380 Storage Control consists of two controliers and 2, 4,
6, or 8 spindles. Each spindle contains two independent units

(actuators). Each 3380 string consists of 4, 8, 12, or 16
independent actuators.

Channel Features
The channel features available for the 3880 are:
e Two Channel Switch—-Pair feature

*  Two Channel Switch—Pair, Additional feature

INTRO 45

*  Four Channel Switch, Additional feature (named Eight
Channel Switch feature in the customer documentation).

Summary of the Model 23

¢  Remote Switch feature

The Two Channel Switch—Pair feature and the Two Channel
Switch—Pair, Additional feature are shown on INTRO 100. The
Four Channel Switch, Additional feature is shown on INTRO 85
and 105, The Remote Switch feature is not shown.

Two Channel Switch—Pair Feature

The Two Channel Switch—Pair feature supplies logically
separated switches for both storage directors. it permits each
storage director to be shared by two channels. The channels
can be attached to the same processor or to different
processors. Each device attached to a storage director can be
reserved for the exclusive use of either of the channels.

Two Channel Switch—Pair, Additiona( Feature

The Two Channel Switch—-Pair, Additional feature is similar to
the Two Channel Switch—Pair feature except that it enables four
channels to share a storage director and its attached devices.

Four Channei Switch, Additional Feature

The Four Channel Switch, Additional feature is similar to the
Two Channel Switch—Pair, Additional feature except that it
enables eight channels to share a storage director and its
attached devices. This feature is named the eight channel
switch feature in the customer documentation. On 3880s with
subsystem storage, the Four Channel Switch, Additional feature
is only fully functional on 3880s installed in a dual frame
configuration. {See INTRO 65 for more information.)

Remote Switch Feature

The Remote Switch feature removes the Enable and Disable
switches from the 3880 operator panel and relocates them to a
remote location. This permits an operator to configure the
system from a central pcint.

Summary of the Model 23 INTRO 45



Summary Of The 3880 Storage Centrol Model 23 (Continued)

Operation

Caching mode is the normal operating mode. When the Model
23 is in caching mode, the channel transfers data directly to and
from the cache. In most cases, that data is also concurrently
transferred to the DASD.

When a caching storage director receives a read command from
the channel, it first searches the directory to see if the requested
data is in the cache. If a copy of the data is in the cache, the
caching storage director transfers it to the channel. If a copy is
not in the cache, the caching storage director gets the data
requested from the DASD and transfers it to the channel and at
the same time writes that data (and the remainder of the track)
in the cache. Later requests from the channel for that same
data read the data from the high-speed cache.

When data in the cache is updated by the processor, the Model
23 transfers that data to the DASD. This action ensures data
integrity. To maximize cache performance the Model 23 also
either concurrently transfers the data to the cache or makes the
cache copy not valid. When the processor has updated data
that was not in the cache, the changed data is written directly to
the DASD. The cache is not accessed.

The Model 23 can operate in non-caching mode with the device.
When operating in non-caching mode, the channel accesses the
DASD without accessing the cache; the channel works directly
with the device. Non-caching mode is generally used for
maintaining and formatting the DASDs; it is not intended for
data management.

Individual devices that contain data which does not permit good
caching performance may also be exempted from caching.

Subsystem Storage

The subsystem storage is a random access storage. It has two
main areas: cache and directory. Over 99% of the subsystem
storage is reserved to the cache, which is used to store data for
quick reference by the processor.

The model prefix of the 3880 Model 23 changes with the size
of the subsystem storage:

MODEL DYE |G| H|J

Subsystem Storage | 8 | 16| 32] 48| 64
Size in Megabytes

The size of the cache can affect the performance of the
subsystem. Obviously, the larger the cache, the more data it
can hold. Having more data in the cache increases the chances
for the caching storage directors to find the requested data
there.

The remainder of the subsystem storage is made up of the
directory. The directory contains the locations of the tracks of
data that are in the cache.

The subsystem storage physical identification is found in sense
byte 20 of Format F, Message 2.

Addressing

Each storage director and device is assigned an 1/0 address at

the time of installation. The address (eight bits) is used to select

a specific device. The address has the following format:

FUNCTION

P

Storage director address
3380 controller

address

-6 DASD spindle address

0 = left actuator;

1 = right actuator

NS WO (=]

This addressing configuration permits the attachment of two
3380 strings, each with up to 16 actuators.

The storage director addresses are assigned for each channel
interface on the storage director. Each of the DASD in the
caching subsystem must be addressable from both storage
directors in the subsystem and must have the same address
from each storage director.

The storage director addresses are set at the time of installation
with switches on the 3880 channel interface cards.

The controller address depends on the number of strings
attached to the caching subsystem.

If there is one string of 3380s attached, the two controllers in
the Model AA4, AD4, or AE4 must have the same bit address,
either O or 1.

Both controllers can not attach to the same storage director. If
there are two strings attached, the controller addresses in one
string must be O’s, and in the other string the addresses must
be 1's. See the address table below for the address ranges
used on the Model 23.

The actuator address range is X'0’ to X'F’. For each controlier,
the actuator addresses start with X'0’ and are sequential.
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Summary of the Model 23 (Cont.)

3380 Addressing

The following table lists all the valid device addresses that can
be used on both storage directors of the Model 23.

Note: If only one string of 3380s is attached, bit 3 of
the storage director address must be the same as the
controller address.

CONF I GURAT I ON VALID ADDRESSES (HEX)

00-OF |4o-4F |80-8F |CO-CF
1 string of 3380s [10-1F [50-5F |90-9F |DO-DF
20-2F |60-6F |AO-AF |EO-EF
30-3F [70-7F |BO-BF |FO-FF

2 strings of 3380s{00-1F |40-5F }80-9F }CO-DF

20-3F |60-7F |AO-BF |EO-FF

Summary of the Model 23 (Cont.)
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Summary Of The 3880 Storage Control Model 23 with RPQ # 8B0035

The IBM 3880 Storage Control Model 23 with RPQ # 880035
is a high-performance DASD subsystem. The subsystem
storage is divided into two record caching subsystems. Each
record caching subsystem contains one storage director, DASD,
and half of the physical subsystem storage. If a Model 23 with
RPQ # 8B0035 contains 16M bytes of storage, each storage
director has access to 8M bytes of storage and up to 16
actuators (one string of 3380s) for its own un-shared use.

See the IBM 3880 Record Cache RPQ # 8B0035 Description,
manual, GA32-0087, for a complete description.

A representation of the 3880 Model 23 with RPQ # 8B0035
appears below.
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DIRECTOR

STORAGE |/ |
DIRECTOR
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!

|

1 : ;
Control |Control Il
|

i

I

I

f

i

|

Data and Data and
Cache |Cache

SUBSYSTEM STORAGE

DASD DASD
CTRL CTRL

DASD DASD

Among the highlights of the RPQ # 8B0035:
* Reduction of Rotational Position Sensing Misses

Rotational Position Sensing (RPS) misses are reduced
because the device transfers data to the cache when ready
and the cache then transfers data to the channel when the
channel is available. Therefore, higher channel use is
possible because the channel transfer is not dependent on
the rotation of the device.

¢ Record allocation rather than track allocation

Only the record requested is moved to the cache, rather
than a track or part of a track. This architecture optimizes
the subsystem to the needs of the Transaction Processing
Facility (TPF).

¢ Retentive and non-retentive data

- Record access mode supports two types of data: retentive
and non-retentive. All data as defined by the customer
necessary to the application is saved in the cache and on
the DASD. This type of data is called retentive data.
Non-retentive data is that data that can be easily recreated.
Use of non-retentive data provides improved subsystem
performance.  Data that is not required to be preserved on
the device is non-retentive and is transferred to the device if
required.

*  Buffered 1/0 activity

Record access mode provides for two submodes: record
cache submode and buffer submode. Single record
transfers that fit in the different allocation unit sizes in the
cache are transferred from the cache to the channel in
record cache submode. Single records that are larger than
the largest ailocation unit in the cache or multiple records
are fully buffered and are transferred to the channel in buffer
submode. Records accessed in record cache submode are
retained in the cache. Records accessed in buffer submode
are not retained in the cache.

e  Support of a subset of the extensions to the Count, Key,
and Data Architecture in record access mode.

e Support of the full Count, Key, and Data Architecture in
direct mode.

*  Four sizes of subsystem storage

Each 3880 Model 23 with RPQ # 8B0035 has available a
high-density electronic subsystem storage that allows for
16, 32, 48 or 64 megabytes of random access electronic
storage. Each storage director shares one-half of the total
subsystem storage available. These subsystem storage
sizes allow matching the 3880’s performance to the user’s
requirements.

Subsystem Description

Each storage director attaches only 3380s. Each storage
director:

* Receives commands and data from the processor through
the channels.

e  Generates control information from the commands and data.

e Sends control information, commands, and data to the
control module in the DASD.

¢ Receives control information, data, and status information
from the control module in the DASD.

¢ Sends controf information, data, and status information to
the channels.
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Summary of the Model 23 with RPQ # 8B0035

¢ Controls the operation of the channel and the control
interfaces.

The subsystem storage has its own power system which can be
turned on and off without interrupting storage director
operations of the 3880.

Each storage director manages the flow of data between the
cache and DASD by:

e  Transferring data records from DASD to the cache.

*  Transferring data records between the cache and the
processor.

¢  Determining which data to delete from the cache or write to
the device.

* Searching the directory for requested data records when the
records are accessed by the processor.

¢  Performing error recovery procedures (ERP's) for subsystem
storage operations.

The twao storage directors in the 3880 exchange certain status
information with each other. Each storage director provides a
path to the channel for check 1 error data when the other
storage director fails.

The 3880 is controlled by the functional microcode in control
storage. The control storage is loaded from the functional
diskette during an initial microcode load {IML).

The functional diskette is placed in the diskette drive. The
diskette drive is a read-only device and is included in the 3880.

See the CARR section of the MIM and the OPER section of the
MSM for more information on the diskette drive.

Processor Attachment

The 3880 Storage Control Model 23 with RPQ # 8B0035 can
be attached to the following systems:

303X Series: all models

3041 Attached Processor

3042 Attached Processor Model 2
308X Series: all models

309X Series: all models

4341 Series: all models

4381 Series: all models

9190

Summary of the Model 23 with RPQ # 8B0035

INTRO 55

Note: The processors 3041, 3042, and 3084 attach to the
Model 23 with RPQ # 8B0035 in direct mode only.

Channel Attachment

The Model 23 with RPQ # 8B0035 must attach to a 3.0
megabyte-per-second block multiplexer channel.

The IBM 3031, 3032, 3033, 3041, and the 3042 Model 2
processors require the data streaming feature to support the 3
megabyte-per-second data transfer required for 3380 DASD.
No special features are required for the 1BM 3081, 3083,
3084, 3090, 4381, 9081, or 9083 processors.

The IBM 4341 processor can attach the 3880 Model 23 with
RPQ # 8B0035 without modification if the processor was
manufactured after March 1981. If the processor was
manufactured before March 1981, it requires an engineering
change to have the data streaming feature added.

The 3880 Model 23 with RPQ # 8B0035 does not support the

dynamic path reconnection capabiiity of Extended Architecture
channels.

INTRO 55



Summary Of The 3880 Storage Control Model 23 with RPQ #

8B0035 (Continued)

DASD Attachment

The 3880 Mode! 23 with RPQ # 8B0035 controls 3380
storage devices. Each 3380 string contains a 3380 Model
AO4, or a Mode! AA4 or AD4 with their respective Static Switch
Feature RPQ, and may include up to three 3380 Model BO4s or
3380 Model BD4s. The 3880 Model 23 with RPQ # 8B0035
can attach up to two full strings of 3380 devices {up to 32
device addresses with each storage director attached to a
maximum of 16 unique addresses). 3380 Models
AA4/A04/B04 can be attached to the same 3880 Model 23
with RPQ # 8B0035 as the 3380 Models AD4/BD4, but they
must be on a separate string.

The 3380 Model AO4 does not require the Static Switch RPQ,
however, the Modals AA4 and AD4 do require the RPQ for their
particular model.

The 3880 Model 23 with RPQ # 8B0035 does not attach to
3380 Models AE4/BE4.

Channel Features

The Model 23 with RPQ # 8B0035 provides for the attachment
of two channels, A and B, to each storage director. This is the
Two Channel Switch—Pair feature. In addition, the following
features are available:

*  Two Channe! Switch—Pair, Additional feature
s Four Channel Switch, Additional feature

* Remote Switch Attachment

Two Channel Switch—Pair Feature

The Two Channel Switch—Pair feature supplies logically
separated switches for both storage directors. It permits each
storage director to be shared by two channels. The channels
can be attached to the same processor or to different
processors. Each device attached to a storage director can be
reserved for the exclusive use of either of the channels.

Two Channel Switch—Pair, Additional

The Two Channel Switch—Pair Additional feature permits each
storage director to be connected to four channels.

Four Channel Switch, Additional feature

The Four Channel Switch, Additional feature allows as many as
eight host systems to access either storage director in a 3880
Storage Control. The same eight channels attach to both
storage directors in that storage control.

Notes:

1. The Two Channel Switch—Pair, Additional feature is a
prerequisite for the Four Channel Switch, Additional feature.

2. The Four Channel Switch, Additional feature is also called
the Eight Channei Switch feature in the customer
documentation.

Remote Switch feature

The Remote Switch feature relocates the channel enable/disable
switches from the 3880 operator panel to a remote location.
This permits an operator to configure the system from a central
point.

Operation

Each storage director in a 3880 caching subsystem has access
to its own subsystem storage. The Model 23 with RPQ #
8B0035 operates in either record access mode or direct mode.

Record Access Mode

Record access mode is the normal operating mode. When
Record Access mode is active for a device all command chains
executed on the device address are executed in Record Access
mode. The Set Subsystem Mode command activates Record
Access mode for a device.

Record Access mode improves the operating characteristics of
the Transaction Processing Facility (TPF). It does so by caching
most accessed records and those records not cached are
buffered. Record access mode does not support multi-track
operations.

Direct Mode

Direct mode is primarily used for maintenance of the devices;
assigning alternate tracks, running analysis programs, formatting
the device, and for activities involving the Volume Label or the
Volume Table of Contents.

Direct mode permits access to any part of the attached 3380s
as conventional direct access storage.

All devices attached to a storage director are placed in direct
mode as part of the storage director IML procedure. Direct
mode is used by the Transaction Processing Facility (TPF) as a
backup cperating mode when record access mode is not
available.

Read Operations in Record Access Mode

All read commands are preceded by a Define Extent and a
Locate Record or Seek command. When the requested data is
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Summary of the Model 23 with RPQ # 8B0035 (Cont.)

in the cache, the operation is called a "‘read hit,”’ and the
request is satisfied immediately. If the data is not in the cache,
the data is placed in the cache before the completion of the
Locate Record or Seek command. This type of read operation is
called a "‘read miss.”” The storage director disconnects from the
channel and accesses the DASD for the record and transfers it
to the cache then it reconnects to the channel and transfers the
data from the cache to the channel. Later requests from the
channel read the data from the high-speed cache.

Write Operations in Record Access Mode

All write commands are preceded by Define Extent and Locate

Record commands. When the write command is received the

data is transferred from the channel to the cache. The data is

then transferred from the cache to the device while the storage
director is disconnected from the channel. The channel is then
free for other activities.

When the channel transfers data to the storage director, if the
record is already in cache, it is called a ''write hit.””

If the requested record from the channel is not in the cache, it is
called a "‘write miss.”’

Subsystem Storage

The subsystem storage is a random access electronic storage.
The physical storage is divided into two logical subsystem
storage areas. Although they share some common circuits and
power each logical subsystem storage has its own cache and
control data. The cache contains the records currently being
referred to in various record slots and buffers. The sizes of the
record slots and the number of buffers can be determined by
host command. The control data part of the subsystem storage
contains a directory. The directory contains the locations of the
records in the cache.

The model prefix of the 3880 Model 23 with RPQ # 8B0035
changes with the size of the subsystem storage:

MODEL EJG]|H J

Subsystem Storage | 16] 32| 48] 64
Size in Megabytes

The size of the cache can affect the performance of the
subsystem. Obviously, the larger the cache, the more data it
can hold. Having more data in the cache increases the chances
for the storage directors to find the requested data there.

Summary of the Model 23 with RPQ # 8B0035 (Cont.)

INTRO 60

INTRO 60



Summary Of The 3880 Storage Control Model 23 with RPQ #

8B0035 (Continued)

Addressing

Each storage director and device is assigned an 1/O address at
the time of installation. The address (eight bits) is used to select
a particular device. The address has the foliowing format:

BIT FUNCTION
0-3 Storage director address
k-6 DASD spindle address
7 -] 0 = left actuator;
1 = right actuator

The 1/0O unit address, used for channel to storage director
communication, consists of an 8-bit byte plus odd parity., This
information specifies the storage director address and the device
address. The storage director switches must be set for the
16-device address range.

Bits 0-3 are used to specify the storage director address. This
means that the storage director may be set to 1 of 16 unique
addresses.

The storage director translates bits 4-7 into a selection code
recognizable by the 3380 device. This addressing configuration
allows the connection of one 3380 controller with up to 8
spindles (16 actuators).

For any of the storage director address range settings, the
spindles packaged with the controller (in the 'A’- box) have
spindle addresses (bits 4-6) ‘000" and '001°'. As spindle pairs
('B’- boxes) are added to the configuration, the spindles in the
pairs are assigned addresses as indicated by the following
address pairs, (010" and '011°), (100" and '101°), and (*110’
and '111’). These addresses are assigned in the indicated
sequence as the spindle pairs are added to the 3380 device.
Thus each 3380 device always consists of a contiguous set of
addresses with '000’ as the lowest address.

3380 Addressing

The foliowing table lists all the valid device addresses that can
be used on both storage directors of the Model 23 with RPQ #
8B0035.

Note: Bit 3 of the storage director address must be
the samne as the controller address.

CONF I GURATION VALID ADDRESSES (HEXADECIMAL)
; 00-0F Lo-4F 80-8F CO-CF
1 string of 3380s 10-1F 50-5F 90-9F DO-DF
20-2F 60-6F AO-AF EO-EF
30-3F 70-7F BO-BF FO-FF
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Dual Frame Configuration Model 23

Two 3880 Model 23 Storage Controls can be attached to make
a dual frame configuration. This configuration maintains data
availability when some of the parts in a single frame are not
operational.

A dual frame configuration consists of two complete
subsystems. Each subsystem, however, is not completely
contained in a single frame. SD2 attaches to port 2 and shares
the cache (subsystem storage) in the other 3880.

To connect two 3880s in a dual frame configuration:

*  The two 3880s must be fastened together.

¢ The SD2 to port cables must be connected to the other
3880.

*  The special Unit Emergency cable must be connected to the

Dual Frame Configuration, Model 23

3880

To and From
Host System

To and From
Host System

!
Storage
Director 1

Y
Storage
Director 2

To and From
Host System

3880

To and From
Host System

Storage
Director 1

Storage
Director 2

Port 1

Port 2

Control Data

Port

2

Port 1

Control Data

other 3880. and Cache and Cache
¢ The two 3880s must be grounded together.
Restrictions
Dual frame configuration machines must:
¢ Be the same model number.
. 80 AAL
¢ Operate with the same functional microcode (same EC 13\3‘0? or ’ ;3\32(,) ‘o\fl{, 232? gfh ’ 233? ﬁﬁh
level). ’ AEY AEL AEL AEY
«  The Model 23 with RPQ # 8B0035 doas not support the
dual frame configuration.
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Storage Director and Subsystem Storage Description—Model 21

The 1BM 3880 Stbrage Control Mode! 21 with subsystem
storage connects a channel(s) to subsystem storage and/or a
DASD.

The Model 21 contains two storage directors: Storage Diractor
1 {SD 1) and Storage Director 2 (SD2). Both storage directors
contain the subsystem controls and data paths needed to
transfer data between the channels and subsystem storage,
between the devices and subsystem storage, and between the
channels and the devices.

Each storage director performs the following:
* Receives and sends commands, status, and data.

* Sends and receives control information to and from the
control module in the DASD.

*  Controls the operation of the channel interface and the
control interfaces.

¢ Determines which data to place in or remove from the
subsystem storage.

¢ Performs error recovery procedures (ERPs) inside the
subsystem storage.

* Manages the subsystem storage directory.
* Communicates with the other storage director.
The management of the subsystem storage is performed equally

by both storage directors without aid from the attached host
processor.

Control Interfaces

_ There are two control interfaces available for the 3880. For the
Model 21, a unidirectional (2-cable) bus in/out and tag in/out is
used. .

The figure on this page shows the unidirectional control interface
of the Model 21 attaching to IBM 3350 devices.

On the left are the channel paths attaching to the storage
directors, which in turn attach to the subsystem storage.
Shown on the right are the attached devices.
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Storage Director and Subsystem Storage Description—Model 23

The IBM 3880 Storage Control Model 23 with subsystem
storage connects a channel(s) to subsystem storage and/or a
DASD.

The Model 23 contains two storage directors: Storage Director
1 (SD1) and Storage Director 2 {SD2). Both storage directors
contain the subsystem controls and data paths needed to move
data between the channels and subsystem storage, between the
devices and subsystem storage, and between the channels and
the devices.

Each storage director performs the following:
* Receives and sends commands, status, and data.

s Sends and receives control information to and from the
control module in the DASD.

¢ Controls the operation of the channel interface and the
control interfaces.

* Determines which data to place in or remove from the
subsystem storage.

o  Performs error recovery procedures (ERPs) inside the
subsystem storage.

¢ Manages the subsystem storage directory.
¢« Communicates with the other storage director.
The management of the subsystem storage is performed equally

by both storage directors without aid from the attached host
processor.

Control Interfaces

There are two control interfaces available for the 3880. For the
Model 23, a bidirectional bus/tag cable is used.

The figure on this page shows the bidirectional control interface
of the Model 23 attaching to IBM 3380 devices.

On the left are the channel paths attaching to the storage
directors, which in turn attach to the subsystem storage.
Shown on the right are the attached devices.
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Storage Director and Subsystem Storage Description—Model 2

with RPQ # 8B0035.

The IBM 3880 Storage Control Model 23 with RPQ: # 880035
with subsystem storage connects a channel(s) to subsystem

r— 3880 Storage

Subsystem Storage Description—Model 23 with RPQ # 8B0035
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Four Channel Switch, Additional Feature

This feature gives each storage director in the Model 23 access
to eight channels.

This feature is not supported on the Model 21, and it is of no
advantage on the Model 23 unless the Model 23 is installed in a
dual frame configuration.

Note: The remaining channels (B-H) are wired as
shown for Channel A, giving either storage director
access to sight channels.
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3880 Storage Control Data Flow

The figure on this page shows the data flow of storage director
1. The data flow of storage director 2 is the same.

Note: Determine which type of storage cards are in
the machine by comparing card part numbers against
the plug charts in the MDM.

g— Subsystem Storsge Control Board 01B-A1 e wwe cowe oow e = -

| (Control) r

—— .Subsystem Storage Board O1B-B2 — ___

3880 Storage Control Data Flow
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3880 Storage Control Functional Areas

The figure on this page shows the functional areas of storage
director 1. The functional areas of storage director 2 are the

Subsystem Storage Control Board 018—A1

3880 Storage Control Functional Areas
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Card {PCC)
name: CLxx. |
3. The DRR-1 and DRR-2 cards are the same Power Sense :
R i . Card {CSSS)
4. The MDA1 and MDAZ2 cards together perform the FCA Power '
maintenance adapter function. . ' (FAPS) Card '
| (See Note 5)
5. Installed on machines with the Four Channel Switch, L ——— . w—— _]
Additional feature only.
3880 PN 63156670 881143 881216 A15621 A06162 A21802
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3880 Storage Control Functional Areas (Contihued)

Channel Features

The figures on this page show the Channel interface (CHL-1) functional area of the 3880 for the Two Channel Switch-Pair feature (the
minimum configuration) and the Two Channel Switch—Pair, Additional feature.

Note: The figures on this page are about channels attached to either storage director. Board locations for storage director 1
are shown first and the locations for storage director 2 are shown in parentheses.

Two Channel Switch—Pair feature

With the Two Channel Switch—Pair feature, there are two channel interface cards. All cards are contained on the B4 board for storage
director 1 and on the B3 board for storage director 2, as shown below.

Storage Director Board B4 (B3) with the Standard Two Channel Switch-Pair

3880 Storage Control Functional Areas (Cont.) INTRO 100

Storage Director Board B4 (B3) with Two Channel Switch-Pair, Additional feature

Channel Channel Data
Search Transfer
(CSR) Card (cpX) Card
Two-Channel Channel
Condition Sequence
Register Control
(TCR) Card (cscC) card

Two-Channe!l

Two-Channel

Additional Additional
Driver Condition
Terminator Register
Channel Channel Channel Data (TADT) Card (TACR) Card
Interface A Search (CSR) Transfer
(CIF-A) Card| |card (cpX) Card ]
Two-Channel Switch-Pair, Additional Board A4 (A3)
Channel Two-Channel Channe!
Interface B Condition Sequence
(CIF-8) Card Register Control Channel Select Out Switch Driver
(TCR) Card (csc) Card Interface A Bypass A | |Receiver
(CIF-A) Card| |(SBP-A) Card (SDR) Card
Select Out Select Out
Bypass A Bypass B Channel Select Out Switch
(SBP-A) Card] |(SBP-B) Card interface B | |Bypass B Clock
{CIF-B) Card| |(SBP-B) Card (SCK) Card
Two Channel Switch—Pair, Additional Feature Channe Select Out Switch Driver
interface C Bypass C Terminator
With the Two Channel Switch—Pair, Additional Feature, an additional board is required for each storage director: board 01A-A4 for (CIF-C) Card| {(SBP-C) Card (sbT) Card
storage director 1 and board O01A-A3 for storage director 2. The cards necessary for this feature and the boards on which they are
located are as shown below.
Channel Select Out
Interface D Bypass D
(CIF-D) Card} |(SBP-D) Card
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3880 Storage Control Functional Areas (Continued) 3880 Storage Control Functional Areas (Cont.) INTRO 105

"Four Channel Switch, Additional Feature

Two Channel Additional Board A4 (A3)

Channel Select Qut Switch Driver
Interface A Bypass A Receiver
(CiF-A) Card| |(SBP-A) Card (SDR) Card
Channel Select Out Four Channel
Interface B Bypass B Additional
(CIF-B) Card| |(SBP-B) Card Switch
Terminator
(FAST) Card
Channel Select Qut
Interface C Bypass €
(CIF-C) card| |(SBP-C) Card
Channel Select Out
Interface D Bypass D
(CIF-D) Card| }(S5BP-D) Card
3880 PN 6315670 881143 881216 A15621 A06162 A21802
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Channel Select Qut Four Channe!l
Interface E Bypass E Additional
The figures on this page show the Channel Interface (CHL-I) functional area of the 3880 for the Four Channel Switch, Additional (CIF-E) Card (é‘ép-g) Card Driver
feature, (FADR) Card
Storage Director Board B4 (B3)
Channel Select Out Switch
Interface F Bypass F Clock
(CIF-F) card| |(SBP-F) Card (SCK) Card
Channel Channel Data
Search Transfer
(CSR) Card {cDX) Card
Channel Select Qut
Interface G Bypass G
(CIF-G) Card{ J{SBP-G) Card
Two Channel Four Channel
Condition Additional
Register Sequence
(TCR) Card Control Channel Select Out
(FASC) Card Interface H Bypass H
(CIF-H) Card| |(SBP-H) Card
Four Channe!| |Four Channel
Additional Additional
Driver and Condition
Terminator Register
(FADT) Card | |(FACR) Card

3880 Storage Control Functional Areas (Cont.)
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3880 Storage Control Functional Areas (Continued)

Each 3880 Storage Control contains the following functional
areas:

«  Channel Interface (2)

s Port Adapter (2}

*  Data Buffer (2)

s Control (2)

* Control Interface (2)

+ Port(2)

¢ Subsystem Storage Control and Data

*  Subsystem Storage (cache)

¢ Maintenance Connection

s Diskette Drive

¢ Operator and power switch panels

* Power

The following pages give a summary of the functional areas.
The figure on INTRO 95 shows the 3880 storage control
functional areas.

See the OPER section in the MSM manual for a complete
description of all the cards used in the 3880.

Functional areas with a (2) mean that there is one functional
area for each storage director.

Channel Interface (2)

The channel interface (CHL-I):

* Moves data between the channel and the data buffer and
port adapter functional areas.

¢  Sends control information from the channel to the control
functional area.

* Detects and informs the control functional area of the status
of the channel tag lines.

Channel Interface Cards

The channel interface {(CHL-I) functional area contains the
following cards:

¢ Channel interface A and B

e Channel interface C and D (TCA)

*  Channel interface E, F, G, and H (FCA)
*  Channel sequence control

* Channel data transfer

¢ Channel search

¢ Two-channel condition register

e Two-channel additional con;ﬁtion register (TCA)
¢ Two-channel additional driver terminator (TCA)
¢  Select out bypass A and B

e  Select out bypass C and D (TCA)

¢ Select out bypass E, F, G, and H (FCA)
e Switch clock (TCA/FCA)

*  Switch driver receiver

¢ Switch driver terminator (TCA)

Each channel interface (CIF) card contains:
s  Channel drivers and receivers

e  Storage director address switches

*  Address éomparator

*  Bus out deskew register

e Bus in deskew register

* Longitudinal redundancy check register

3880 Storage Control Functional Areas (Cont.) INTRO 110

Port Adapter (2)

The port adapter functional area controls data movement
between the channel interface, device interface, data buffer, and
port functional areas. .

Data Buffer (2)

The data buffer:

e Moves data between the channel interface and the control
interface and between either of these interfaces and the

subsystem storage.

¢ Moves data concurrently between the channel, the device,
and the subsystem storage.

Data Buffer Cards

The data buffer functional area contains the following cards:
* Data transfer data card (DXD)

e Data transfer address card (DXA)

¢ Communication adapter and ADT buffer card (CMCA)

The minimum configuration for a Model 21 or 23 is a two
channel switch—pair channel configuration. Channels A and B
are for the Two Channel Switch—Pair feature.

Channels C and D are added by the Two Channel Switch—Pair,
Additional feature.

Channels E, F, G, and H are added by the Four Channe! Switch,
Additional feature.
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3880 Storage Control Functional Areas (Continued)

Control (2)

The control (CTRL) functional area contains a microprocessor
that controls all the functional areas in a storage director.

Control Cards

The control functional area contains the following cards:
* Storage director microprocessor

* High density static control storage 1 and 2

¢ Dynamic control storage and refresh

¢ Clock

e Auxiliary storage director microprocessor

Control Interface (2)

The control interface (CTL-I):

e Moves data between the data buffer or port adapter
functional area and the attached device.

¢ Sands cortrol information from the control functional area to
the attached device.

» Detects and informs the control functional area of the status
of the control information lines.

The control interface (CTL-)) sends data to and receives data
from a disk device through two separate unidirectional buses for
Model 21 or a bidirectional bus for Model 23. Data is sent one

byte at a time in a Model 21 and two bytes at a time in Model
23. :

Control interface Cards

The control interface (CTL-1} functional area contains the
following cards:

*  Director-to-device controller

* Davice counter

Port (2)

The port functional area is the interface between the storage

director microprocessor {SDM) and the storage control. This

functional area:

e Contains the control cards and data buffers to permit
automatic data transfers between the channel or device and
subsystem storage.

¢ Generates controls which permit data transfers between the
storage and the ADT buffer.

s Acts as an interface between the storage director
microprocessor (SDM) and the storage control.

¢ Informs the control functional area of the status of the

subsystem storage port and storage control and data
functiona! area.

Port Cards
The port functional area contains the following cards:
*  Port control connection (CMPC) card

*  Port buffer (CMPB) card

Subsystem Storage Control and Data

The subsystgm storage control and data functional area
provides:

* Single and doubie bit error correction
¢  Triple bit error detection

e Data drivers

¢ Address drivers

e  Storage read and write controls

Subsystem Storage Density

Very early 3880 Model 21 machines were shipped with 1M
bytes storage cards. Other than these machines, storage cards
are 2M or 4M bytes. Machines having the 2M or 4M bytes
storage cards are referred to as having expanded storage.

You may determine which type of storage cards are in the
machine by comparing card part numbers against the plug charts
in the MDM.

3880
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Subsystem Storage Control and Data Cards for
Machines Without Expanded Storage

The subsystem storage control and data functional area contains
the following cards: ‘

* Storage address (CMSA) card

»  Storage address driver (CMDA) card

*  Storage control 1 (CMC1) card

¢  Storage control 2 (CMC2) card

*  Storage data driver 0-36 (CMDD) card

e  Storage data driver 36-71 {CMDD) card
e Error correction code ECC1 (CME 1) card
e ECC2 (CME2) card

e ECC3 (CME3) card

3880 Storage Control Functional Areas {Cont.)

INTRO 115

Subsystem Storage Control and Data Cards for
Machines With Expanded Storage

The subsystem storage control and data functional area contains
the following cards:

e  Storage address (CMSA) card

*  Storage address driver (CLDA} card

e  Storage control 1 {(CMC1) card

e  Storage control 2 {CLC2) card

*  Storage data driver 0-35 (CMDD) card

*  Storage data driver 36-7 1 {CMDD) card
¢ Error correction code ECC1 (CME 1) card
* ECC2 {CME2) card

¢ ECC3 (CME3) card

INTRO 115



3880 Storage Control Functional Areas {Continued)

Subsystem Storage
The subsystern storage:

e Has 8, 16, 32, 48, or 64 megabytes of subsystem storage

Note: The Model 23 with RPQ # 8B0035 does
not support 8M bytes of subsystem storage.

* Repowers address and data lines

Subsystem Storage Cards for Machines
Without Expanded Storage (Early Model 21s
only)

There are three types of cards on the subsystem storage board:
e Address Redrive (CMAR) Card

~ Each CMAR card sends the addresses to two storage
cards for every storage request.

- Each storage board has two CMAR cards.
e  Data Redrive (CMDR) Card

- Each CMDR card drives data to one-half of the cards in
a board for each storage request.

— There are two CMDR cards in eéch storage board.
¢ Storage (CMSH) Card
- Each storage card contains one megabyte of data.

—~ Each storage board can have 16 CMSH cards.

Subsystem Storage Cards for Machines With
Expanded Storage

There are three types of cards on the subsystem storage board:
¢  Address Redrive (CLAR) Card

— Each CLAR card sends the addresses to two storage
cards for every storage request.

— The storage board has two CLAR cards.
* Data Redrive (CMDR) Card

— Each CMDR card drives data to one-haif of the cards in
a board for each storage request.

—  There are two CMDR cards in each storage board.
*  Storage (CLP2 or CLP4) Card
— The storage card contains 2 or 4 megabytes of data.
— The storage board may have 16 CLP4 cards.
Note: CLP2 cards have 2M bytes of storage,

CLP4 cards have 4M bytes. Machines with 8M
bytes contain 4 CLP2 cards.
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Maintenance Connection

The maintenance connection (MNT-C):

e  Connects the maintenance device to a storage director.

e  Supplies a connection between the storage directors and the
channel interface for sense data in case one storage director

fails.

The maintenance connection is shared by the storage directors.

Maintenance Connection Cards

The maintenance connection (MNT-C) functional area contains
the following cards:

e  Maintenance

¢ Maintenance device adapter control
*  Maintenance device adapter register
¢  Driver receiver 1

*  Driver receiver 2

3880 Storage Control Functional Areas (Cont.)
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3880 Storage Control Functional Areas (Continued) 3880 Storage Control Functional Areas (Cont.) INTRO 125

Note: The following functional areas are shared by Note: When the subsystem storage mode switches have been
both storage directors. set to the diagnostic position, the MD ‘end of call’ routine must
be used to allow the subsystem storage to come back onfine.

Diskette Drive

Power
The diskette drive contains the functional diskette. The
functional diskette contains the functional and diagnostic The power functional area gives primary and secondary power to
microcode and the device that loads the functional microcode. the 3880 Storage Control, the subsystem storage, and to each

storage director.
See the OPER section of the MSM manual for a description of

the diskette drive parts. Power up and power down sequences are controlled by the
power sequencer and monitor located on the maintenance
Operator and Power Switch Panels board. The subsystem storage has its own power system which

can be switched on or off without interrupting the 3880 storage

. director operations. See the PWR section for details.
The operator panel contains:

*  Subsystem Power On/Off switch for the 3880 Storage
Control and each storage director.

¢ Channel Enable/Disable switches that connect each channel
to the storage director. (See the PWR section for details.)

¢ Unit Emergency Power Enable/Power Off switch gives
operator control of subsystem power in case of an
~ emergency. This switch, if turned off, must be manually
reset before power can be restored.

The power switch panel contains the:

*  Power Select switch that is in either the Remote or Local
position.

* Device Power Sequencing switch that controls the power up
sequencing to the devices attached to the 3880.

*  Maintenance Power On switch that switches on 3880
power. )

¢ Subsystem storage power switch that controls the dc power
to the subsystem storage and resets the subsystem storage
power sense register and the power check indicator.

* Power system switch that controls the storage director
power supply during maintenance and resets the Power
Check indicator.

* Storage director 1 switch that controls the dc power to
storage director 1.

* Storage director 2 switch that controls the dc power to
storage director 2.

o Subsystem storage mode switches (1 per port) that prevent
the associated storage director from addressing the port.

See the PWR section in this manual for a detailed description of
the power switch panel.
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Channel Switching and Device Reservation

Channel switching and device reservation are made under control
of the system programs. The first channel to activate the Select
Out line switches the channel interface circuits to that channel.
The next channel receives Control Unit Busy if it attempts to
activate Select Out.

The switch returns to neutral when the channel disconnects
unless Unit Check occurs {contingent allegiance).

Channel C Breaker
’________________,

Channel A

Channel B ’
Switch

and Tie SD1

Channel Switching and Device Reservation

DEV-1

Device

DEV-I

Device

DEV-1

Channel D CTL-1
The Device Reserve command reserves the device to the channel ]
that sends the command. All devices can be reserved. The .

Controller/

Device Release command terminates the reservation of the 1 3880 1 gx:?gh ch;;g
addressed device from the channel. (Device Reserve and Device cTL-1 | (See
Release commands are used in direct mode only in the Model Channel A — Note 2)
21)

Channel B n
A device address reserved to one channel or being used by one ' :‘:g"?ie D2
channel presents Device Busy status when another channel Channel C

attempts selection.

O | Breaker

Channel D
. — . ’.______.____._.
Two Channel Switch—Pair Feature
The Two Channel Switch—Pair feature (the minimum
configuration) attaches two channels, channels A and B, to each
storage director. Notes:

The channels can be attached to the same or different 1.
processing units.

Two Channel Switch—Pair, Additional
Featurg

The Two Channel Switch—Pair, Additional feature (TCA) attaches
channels C and D to each storage directors.

The channels can be attached to the same or different
processing units.

Four Channel Switch, Additional Feature

The Four Channel Switch, Additional feature (FCA) attaches
channels E, F, G, and H to each storage directors. This feature
gives a total of eight channels that are shared by both storage
directors.

The channels can be attached to the same or a different
processing unit.

This example shows the 3880 with Two Channel
Switch—Pair, Additional feature.

The Model 23 with RPQ # 8B0035 uses a Static Switch
feature RPQ instead of a String Switch feature. The Static
Switch Feature RPQ will allow only one storage director to
be connected to any one DASD at a time.
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Error Code and Maintenance Support Manuals

Graphic Symbols and Lines

The legend contains dascriptions of symbols and conventions
usead throughout this Maintenance Information Manual.

Keys

n PRIMARY KEY

Reverse number in a black square. Used in text and
illustrations.

0 " SECONDARY KEY

Reverse letter in a black circle. Used in text wiion
keying to a test point symbol in a diagram.

Connectors

\®—" ON-PAGE CONNECTOR
Connection between parts of the same diagram.
Lina-of-sight arrows assist in locating other con-

nectors and indicate flow direction of the line.

Page Entering Page OFF-PAGE CONNECTOR

No. . .
° Connection between diagrams on separate pages.

Letter keys are used to identify corresponding

Leaving Page Page points.
No.

BIDIRECTIONAL CONNECTOR

0 Connection between diagrams on separate pages.
Letter keys are used to show flow in both
directions.

Bus, Interface, and Control Lines

Device Bus In

MINOR BUS LINES (Data Flow)
Control Bus Qut

4

Read/Write
< >

<4EEEnEEnEEESEE——

MAJOR BUS LINE

Channel Interface (CHL-1) INTERFACE BETWEEN IBM MACHINES

Control Interface {CTL-I)

Device Interface (DEV-I)

P S—

T
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A

CONTROL LINES

Crossed lines, not connected

Crossed lines, connected

Bus or cable with multiple control
lines entering and exiting.

Bus and control lines that
connect to a bus.

b
——

Female P /Male

< <
Engaged
yy.d

Bus and control lines that do not NS

connect to a bus.
Normally Normally
QOpen Closed
(Make) {Break)
o——

The standard line break is used when
a line break is required.

LGND 5

Manuals

ELECTRICAL SYMBOLS

Capacitors

When required for salety or circuit operation, the use of the
curved line represents the following:

¢ The outside electrode in fixed paper dielactric, certain
ceramic dielectric, plastic dielectric, and similar capacitors

¢ The moving element in variable capacitors

* The low potential element in feed-through capacitors

Circuit Breaker or Circuit Protector

This symbol is usad as a circuit breaker (CB) or 8 circuit
protector {CP) that can be turned on or turned off as a
switch.

This symbol is used as a CB or a CP that can be reset after
the CB or CP is tripped and cannot be used as a switch.

Connectors

MANUAL DISCONNECT

Contacts

RELAY

Ground

EARTH

Earth potential or a structure acting as a ground.

LGND 5
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Error Code and Maintenance Support Manuals

Maintenance Support Manual Block and Remote Communication Manual Card
Logic Diagram Symbols Symbol
I | AND Block B4(B3)C2  —  —— Card Socket
1 A f ﬁ/______- Card Label
XXX+ —
Card Name

Block Diagrams

Block Name

Crossover Connector

XXX -=——Card Label
This symbol represents the cut corner on a top-card crossover

connector. See the Block Diagram Manual for the correct
position of crossover connectors on gate boards.

I l__ Registers

Registers can be horizontal or vertical. Input or output lines that
pick up the complete register (all bit positions) are connected
directly to the biock. Partial register transfer is shown with a
numbered parallel line.

0
Reg
Name
._____§|
9 9
XXX ~—— Card
3880 PN 63156671 881143 881216 A15621 A21802
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Logic Reference Manual Logic Reference Manual LGND 15

Logic Reference Page

The text on this page makes reference to the drawing on LGND
20.

The logic reference page is one of a multi~page set in the Logic
Reference Manusl (LRM). (The first page of the set is the logic
reference page.) The logic reference page describes the function
of a 3880 card.

The logic flow through the logic reference page is from left to
right; signals enter the left side of the page, flow through the
logic, and exit on the right. Bidirectional busses, however, are
always shown on the right side of the page.

Logic Lines

All 1/O signal lines (at tha left and right edges of the page) are
named RJ or E: and each has the active polarity indicated by a
plus or minus symbol in front of the name. Each is assigned a
number B on the vertical scale that matches an entry on the
cross reference page.

Card Pin Locations

Card pin locations u are shown on the logic reference page for
all single data and control lines that enter or leave the card.
These pin locations and the line names appear on the cross
reference page.

All bus lines entering or leaving the card have an asterisk in

place of the pin location ﬂ The cross reference page contains
the line names and pin locations of the bus lines.

Card Description

The center area of the block diagram E contains a description of

the card.
3880 - PN 6315671 881143 881216 A15621 A21802
MM Seq AE0001 40t 8 13 Jan 84 15 Aug 84 01 Apr 85 17 Jun 85

© Copyright IBM Corp. 1984,1985 LOgiC Reference Manual LGND 1 5



Logic Reference Manual

Example of A Logic Reference Manual Page

ADDRESS REPONER ADDRESS REFONER CRO ML200
003 - DAY SG1 WNORD SAR (0-¢) L] CHAR CARD ERROR CHECKIMG W - ARL SG) MORD SAR X (0-6}) Gos
004 - DAT SG1 BIT SAR (0-4) L] ® - AAL SG) BIT SAR X (0-4) 004
005 - DAV SG1 ARRAY SAR (0-2) L] . Storege Cord Refresh Address Check (CSCRACK, bits # - ARL SG1 SRRAY SAR X 10-2) 005
006 - C!Q SG} ARRAY SELECT -~------- DIz OVERVIEN. 2,3). J10 - 8RL SGJ ARRAY SELECT X ----=--- 006
007 - DAT SG3 REG SAR (0-2) L] M - 8RL SGl REG SAR X 10-2) 007
000 - C2Q SGI REG SELECT ----~-v---- C13 | Tha CMAR téddress Repowering) cerd provides receiving - These bits indicats that the cerds in elot G0® - RL SGI REG SELECT X -~--=-e-- 008
009 - DAY SG) DATA G1 & SAR (0-2) " ond redriving capnbility for the Storspe address bus posilions 'MNTU' or 'PQRS’' detected sn sddrese % -~ SRL SG) DAYS GF A SAR X (0-2) 009
010 - C2Q SGI DATA GATE (A-8) " for rioht half of the storape board. The bus is perti- parity error during refrasth. "tNIU* delected HOS - ARL SGI DATA GATE A X ~-v=---- OJ0
0J3 - DAT SGI DATA GT P SAR (0-2) L] tionad so0 that no more then & storege cards sre accessed error bit 2 and 'PRRS' dolected error bit 3. ¥ - BRL SG] DATA GI B SAR X (0-2) 01}
022 - DAT SG} CARD SELECT GRP (0-3) = ot sy time. U313 ~ ARL SG1 DATA GATE ® X =-~c-~-- 0J2
013 - C1G SG) COMMAND (A-C) " . AR Card Refresh Address Check ICSCRACK, bit 5), % - SRL SGI CARD SEVLECT GRP (0-3) 013
014 - DAT SG1 ARRAY/WD SAR PARITY -- LO¢ HO3 ¢ SRL SG) ol
015 - DAT SG! DGA/BIT/REG SAR PTY -- 507 | PAIMARY FUNCTIONS - Thie bit indicstes that CHAR cerd detectad an HO5 ¢+ #RL SGI [J1]
036 - DAY SGI DGB/BIT/REG SAR PIY == Y07 wsddress perity or commend perity error during HO9 ¢ SRL SGI (11
017 ~ SN2 SG) REFRESH ERROR PQRS --- G10 | * Parforms perity checks on the following: refrash. ®u - BRL SG) WORD SAR Y (0-§) 017
©)8 - SHE SGJ REFRESH ERROR MNIU --- JO9 . % - ARL SGI BIT SAR Y (0-4) o018
019 - SH2 SG) DATA OP ERROR RSTU ~-- GO4 - 0dd perity for array SAR's (Storage Address . Storsge Cerd Address Check tU/L SCACK, bits 2,31, 3 W - ARL SG1 ARRAY SAR Y (0-21 o019
020 - SH2 SG) DATA OP ERROR MNPQ --- JO5 Registers) snd word SAR's. M09 - BRL SG1 ARRAY SELECT V¥ - 020
021 - C2Q SGJ RESE] REFRESH ERROR -- S1} - Thete bits indicate that lha cerds in clot ¥ - ARL SG1 REG SAR Y 1Q-2¢ 021
022 - €29 SC1 COMUND PARITY ----=ue c11 - 0dd parity for deis pate SAR's A/B, bit SAR's positlions 'MPQ’ or ‘RSTU' detected en sl ese HO7 - 8RL $G) REC SELECT ¥ -~-ve---- 022
ond register SAR's. parity arror during R/N operstion. 'MAu* # - ARL SG! DATA GT A SAR Y €0-2) 023

deteoted error bit 2 end 'RSTU' det Ated error JO6 - BRL SGI OAVA GAVE A Y =~-----<- 02¢

- 0dd parity for command A, B and C siprels. bit 3* ® - ARL SG) DATA GI ® SAR Y (0-2) 025

TO8 - ARL SG)} OATA GATE B8 ¥ -- - 026

. Redrives the slorage srrey address lines. . AR Cerd Address Check (U/L SCACK Soit 51. G13 - SRL 5G] ARRAY/WORD SAR PYY X - 027

106 - ARL SG) DGA/BIT/REG SAR PTY X 028

. Redrives the Dats getes A/B for deta fetch or store - Thie bit indicstes tho/ /CtAR coerd detecind an o7 - ARL SG) DGB/BIT/RFG SAR PTY X 029

control. sddress parity or o %aad paritly error during BO3 - SG)/2 GRL REFRESH ERROR PQRS - 030

R/H operation, Z# slso indicates if ro cerd 804 - SG)/2 SRL REFRESH ERROR M4TU - 031

. Redrives & card seleat lines. one card group is selected 802 - SGI/2 SRL PATA OP ERROR MNPQ - 032

n Zperstion. DOZ - SG)/2 BRL DAYA OP EWROR RSTU - 033
. Redrives selsct decode lines for fetch,store or U310 - $G1/2 SRL IN ADDR PARITY ERROR 034

rafresh oparstions. Ull - SG1/2 ANL N REFRESH ERROR --- 035

603 - ARL SGJ} REFRESH +-~----co-ov-- 036

S$10 - ARL SGJ) ERROR LATCH RESET ---- 037

PRIMARY COMPONENTS HOZ - ARL SG1 ARRAY/WORD SAR PTY Y - 038

POS - SRL SG) DGA/BIT/REG SAR PTY Y 039

. Address drivers. P06 - SRL SGI DGR/BIT/REGC SAR PTY Y 040

TOB ¢ ARL SG1 COMMAMD CHOR ~-=vv--=- £41

b Three stete Receivers end Drivers.
23880 LRM Seq MADQO 6315720 68))42 21 ALL 10-8202
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Logic Reference Manual (LRM])

LRM Cross Reference Page

The text on this page makes referance to the drawing on LGND
30.

The LRM cross reference page is one of a multi-page set in the
Logic Reference Manual. It contains a list of the following:

+  input/output (I/0) pins for the card shown on the associated
logic reference page

¢ Active levels {polarities) for the I/O pins
*  Signal lins names

e Other card pins in the signal natwork

Line Number

Each cross reference page entry starts with a four—character,
alphanumeric identifier n that indicates the vertical position of a
signal line on either side of the logic reference page.

The alphabetic.character indicates the side of the diagram the
line is located on: L for left or input side, R for right or output
side. The three numeric characters indicate the vertical position
of the line on the sides of the diagram.

Example: 1020 g is an input line on the left side of the
diagram that is 20 spaces down from the top.

Signal Line Name

The signal line name and its active polarity JB]. [f] are shown on
the cross reference page to aid in tracking the line. The same
signal line name appears on the logic reference page associated
with the cross reference and on any other logic reference page
set where the signal line starts or ends.

Card Pin Location

The first level of card pin information ﬂ identifies the pin
location of the signal line on the card represented by the logic
reference page. The card position for the pin number matches
the card position for this logic reference page. See the card
location in the lower right corner EJ.

All other levels of pin information [E]. [ identify the card and pin
that the signal line is connected to. See Fig. 1 for a description
of the symbols used in these entries.

Sheet and Line Number

The sheet and line number entries E indicate all other pages
where the signal line can be found. The first level entry indicates
the logic reference page associated with this cross reference
page. All other entries indicate other logic reference or cross
reference pages.

Sheet Sequence Number

The sheet sequence number K[t} identifies the logic/cross
refererice page set, the cross reference page, and the logic
reference page. This number is the same on each logic/cross
reference page of the set.

How to Convert Card Location to LRM Page

The first character of the LRM page number represents the gate
and board location, as indicated in the following charts.

01A Gate 018 Gate

Board Locations Board Locations
Al = A | Bl =E Al = J | Bl =L
A2 =B | B2 =F A2 =K | B2 =M
A3 =C | B3 =G
Ah = D | B4 = H

The next two characters of the LRM page number represent the
card location. The last two characters are (usually) zeros.

Example: For card location

01A B

LJ
1. Use chart for OIA gate —-’

2. B3 translates to G the
first letter of the

w
-
- Lo

-
v
o

LRM page

3. The card location is the » GF2
second and third letter
of the LRM page.

4, Add two 00s » GF200

5. Therefore, LRM page GF200 represents the
card at location 01A-B3F2.

If the card has more information (circuits) than can be shown on
one LRM page the second page for this card would be labeled
GF210.
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BLI AAO0OO

BOARD LOoGIC INQEX PAGE
GLOSSARY OF ABBREVIATIONS USED
ABBR. EXPLANATION
ASDM AUXILIARY STORAGE DIRECTOR MICROCONTROLLER
BLI BOARD LOGIC INDEX
co CARD (MICROFICHE)
CRD CARD REFERENCE DIAGRAM
EW ELECTRONIC HRAP
FRM FRAME (MICROFICHE)
HoSCS HIGH DENSITY STATIC CONTROL STORAGE
IR INDIRECT REGISTER
PA PORT ADAPTER (CHMCD CARD)
SAR STORAGE ADDRESS REGISTER
sB1l STORAGE BOARD 1
S0 STORAGE DIRECTOR 1
SD STORAGE DIRECTOR MICROCONTROLLER
XRL CROSS REFERENCE LXST
2X1 THO CHANNEL SWITCH
9X1 THO CHANNEL ADDITIONAL OR FOUR CHANNEL

NOTES USED ON CROSS REFERENCE PAGES

THE LEGEND ON THE CROSS REFERENCE PAGES
SHOW t ) AS THE SOURCE(S) OF THE SIGNAL
AND % % AS THE CABLE SOCKET PINS

IN ADDITION THE FOLLOWING SPECIAL DESIGNATIONS
WILL ALSO SHOW ON THESE PAGES

*AAHNN® FOLLOWED BY

+2-CH ®*AANNN% INDICATES PREWIRING FOR THO CHANNEL ADDITIONAL

->MDM *AANNN* REFERENCES MDM PAGE

~>MNT %DEV % INDICATES A LINE TO THE MAINTENANCE DEVICE

NOTEt THE LINE NAME IN THE MDM MANUAL FOR A GIVEN NET WILL IN
GENERAL NOT MATCH THE LINE NAME IN THE LRM EXACTLY.

NOTE: MANY OF THE LINE NAMES ARE OF THE FORM
'+ PPS BBB SIGNAL NAME'

WHERE 'PP' IS THE LAST TWO CHARACTERS OF THE PNAME OF THE
SQURCE. 'S' IS THE BOARD POSITION ON THE SOURCE AND ‘'BBB‘

IS A BOARD HITH WHICH THE LINE IS ASSOCIATED.

Fig. 1. Excerpt From Board Logic Index Page

Log}c Reference Manual (LRM)
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Logic Reference Manual Cross Reference

Page
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n 2 anll {

ADORESS REPOHER

LINE/SIGNAL  PIN SHEET/LINE

LINE/SIGNAL  PIN

SHEET/LINE

LINE/SIGNAL  PIN SHEET/LINE

LINE/SIGNAL  PIN SHEET/LINE

LINE/SIGNAL  PIN

SHEET/LINE

ADORESS REPOWER  XRL ML200

LINE/SIGNAL  PIN SHEET/LINE

003
- DAT SG1 NORD SAR 0
teroz HLZoo-LOO3
18-A1 {12P11) JY200-RICE
K2702 X200-1003
1B-A1 wv2002n
18-B2 ®H6AD2W

Lo03
- DAT SGI MORD SAR 1
12708  ML200-L003
18-A1 172M07) JT200-RO06
K2103 MK200-L003
18-A1 wviS02N
18-B2 WHEADAW

L1e0d
~ DAT SGI HWORD SAR ?
12503 ML200-1003
18-A) (T2P10) JT200-RO0G
K2S03 MN200-1L003
18-A1 wv2003n
18-82 "H6BO2N

Loo3
~ DAT SG1 MORD SAR 3
P~ L2002 HL200-L0O3

18-A1 (T2P131 JY200-ROOS
K2Ug2 MK200-L003

10-A) wV2BO3N

18-82 wH6BOAN

Loos
~ DAT SC1 WORD SA®R 4
L2M13  ML200-L003
IB-A1 172P04) JT200-R006

Yo K2M1S X200-L003
18-A2 V2004w
18-82 wH6COIN

1003
- DAT SG1 HORD SAR 5
L2502 HL200-1003
-a1_1T201°0 -
18-a1 35.11200-R006

Redu.” MK200-L003
1B-A1 WV2BO4N
189-B2 *HECOW

Loo3 .
- DAT SG1 HORD SAR 6
L2004 ML200-1003
38-A) 1725081 JT200-RO06
KUY MK 200-1003
P 1B-A1 RV2DOSH

3880 LRM

18-82 =HeDO2™

Lo0e
~ DAY SG1 BIV SAR 0
12509 HL200-LDOS
18-A2 172002} JT200-ROXZ
K250¢ MK200-1L004
18-A1 wv2B05™
18-82 wHEDCAW

Lo0¢
- DAT

Loo¢
- DAT

Lo0e
- OAT

L00¢
- DAT

toos
- DAT

Loo%
- DAT

L1008
- DAT

Lo0¢
- c2q

SGI BIV SAR 1
L2508
18-A1 (12008)
K2505
18-A1 WV2DO6®
18-82 WHEEG2®

SG1 BIT SAR 2
Lo

5

38-A1 (72810
.~ Kues
J8-A1 nvIBOéN
18-82 wH6EQAR

SG1 BIT SAR §
L2506
19-A1 12609
K2506
18-A1 wv2007%
18-B2 wJ6AOZ™

SG1 BIT SAR ¢
L2704
1D-A1 1T2M02)
K2104
18-A1 wvzeo7n
18-82 wJ6AO4w

HL200-LO0%
JT200-RO1Z
HK200-L004

HL200-L00¢
JT200-RO12
HK200-1L00%

HL200-100¢
J1200-RO22
#X200-100%

L 200-1.009
JT200-ROA2
1 200-L004

SG1 ARRAY SiR O

L2018
18-A1 172J06)
x203%
1n-A1 wTICIIN
19-82 »M1Allw

HL200-L006
JT200-R0O0S
+K200-L008

SG1 ARRAY SAR 1
L2402 HL200-1005
18-A1 (T2G05) JT200-ROO5
K2JOZ tX200-L005
18-A1 *TID1In
18-B2 *M1B1lw

SG1 ARRAY SAR ?
L2813 HL200-L005
18-A1 172600) J1200-ROOS
X813 MX200-1008
IB-AL WTIELLW
1B-B2 ®HICK1w

SG1 ARRAY SELECT
L2p12 MLZDO-LOOE
18-A1 1Q2007) JR200-RO4O
K201 MK200-L006
J0-A1 nULALIN
18-82 wMIOLL®

Loo7
-~ DAT SG1 REC SAR 0
L2602 nL200-L007
1B-A1 172005) JT200-RO1S
K2C0? MX200-L007
1B-A1 ¥QIE1IN
18-82 wJ1Al1lw

Loo7
- DAT SGI REG SAR 1
t2s1z ML200-1007
18-A1 (12D09) JT200-RO1S
K2Zbil2 ¥K200-1007
18-A1 WRIBIIN®
18-82 »J1C11w

Logy
- DAT SG1 REC SAR 2
12Ci2 ML200-LOO7
18-A1 (1280Y) J7200-RO2X3
K2C)? MX200-L007
18-A1 wRICI)w
18-82 ¥J1011%

Loos
- €2Q SG1 REG SELECT
12013 ML200-LOOS
18-A1 (Q2C11) JQ200-RO4Y
2C13  MK200-L008
18-A1 *RIDIN
18-82 wJIELLlw

Loo?
- DAT SG1 DATA €7 A SAR O
L2009 HL200-LOOY
18-A3 1V2J11" JT1200-ROOS
1B-A1 Q2NOE  JG200-L037
X809 PK200-L00Y
18-A1 WRIEDIN
18-B2 *K1ALLw

Loy
- DAY SG1 DATA GT A SAR 2
L2810 #ML200-100Y
18-41 (T2G11) UT200-ROOS
18-A1 ©2M04 JG200-1037
K2810  1200-1L009
18-A1 WSIALIX
18-82 »K1B1l1®

Looy
- DAT SGI DATA CT A SAR 2
L2009 HL200-1L00Y
18-4) 172r02) JT200-RO08
19-A1 Q2HIZ JQ200-1037
K2009 Hx200-L009
IR-AL WRIE)3¥
18-B2 %KIA13™

Lolo
~ €29 SC1 DATA GAIE A
L2010 MHL200-L0X0
1B-A1 1Q2002) JQ200-ROS0
K2010 tw200-L010
18-A1 ¥S1A13w
18-B2 *X1B13w

Lo10
- €20 SG1 DATA GAIE B
L2C10 MLZOO-1010
18-41 (QZ603) JQ200-ROSO
K2C)0 X200-L010
1B-A} n1}Bj3N
18-B2 WL1EQ3™

Loal
- DAY SG1 DATA GT 8 SAR ©
L2C07 HL200-L0J2
18-A1 {T2U10) JT200-RO30
KZC07 MK200-LOXL
16-A1 wTlARIR
18-82 »L1D11™

Loxl
- DAT SGI DATA GT B SAR 1
L2coe HL200-L0312
18-A3 (12503) JT200-RO1Q
K2C00 MK200-1L011
J8-AL »11B1)w
18-82 ®L1E1l®

o1l
~ DAT SG1 DATA 6T 8§ SAR 2
12c09 HL200-1012
1B-A1 172V12) JT200-RO1O
K2C09 Mx200-i011
J8-A1 wTIAL3M
18-B2 wLIDIZ®

Lox2
- DAT SG1 CARD SELECT GRP ©
12006 ML200-LO12
1B-A1 (72J12) JV200-R0OO3
K2D0¢ HX200-1L012
18-A1 wRIB1I3X
18-82 »JIC13%

o1z
- DAT SG1 CARD SELECT GRP 1
L2007 ML200-L012
18-Al 172G12) JT200-R003
K2D07 t%200-1012
I9-A1 WRICI3N
18-B2 *J1013%

Lo12
- DAT SG1 CARD SELECT GRP 2
12004 HL200-L012
18-A1 (72J13) JT200-ROO3
K2D04 PX200-LOX2
18-A1 wR1D13%
18-82 WJIE1S™

Lox?
- DAT SG1 CARD SELECT GRP 3
12005 HML200-1012
18-A1 (72J09) JT200-RO03
K2005 tMK200-t012
1B-A1 wTICI3n
18-B2 ¥HI1ALZW

18-A1 (Q2C08)

L&, 4]
18-A3 »T10)5w
18-82 *H1B13®

Lo1s
- €2Q SG1 COMAND B
L2NOS
18-A1 Q2R08)
K2NOS
1B-A1 XTIE}SN
1882 ¥HIC23w

L1013
- €2Q SGI COMAND C
L2NOY
18-A1 1Q2011)
K2NoS
1B-A1 wUlAlI3W
18-82 *M1DISw

Ltole

HL200-L023
JQ200-RO47
MX200-1013

HL200-L013
JG200-RO47
1200-L013

HL.200-L013
JQ200-RO4T
HK200-1013

~ DAT SG1 ARRAY/HD SAR PARITY

L2uoé
1B8-A1 (T2R06)
K2U06
1B-A1 %V2009%
18-82 %J6CO2%

HL200-L01¢
J1200-RO07
HK200-1014

Lol
- DAT SG1 DGA/BLIT/REC SAR PTY
L2307 MLzoO-LO1S
18-A1 (72U05) JT200-RO0S
K507 1MK200-1018

1D-A1 wV2D10M
1B-82 wJ6002%

Lo1¢

Lole

- SH2 SG1 DATA OP ERROR RSTU
L2604 HL200-L01Y
{R2.105) HR200-RO0Y
152405 ) HS200-R004
72105} HT200-RO04
1U2J05) HU200-RO04

in2n

- SH2 SG1 DATA OP ERROR MNPQ
L2405 M.200-L020
{H2J05) 181200-R0O04
IN21G5) IN200-RO04
(P2405) HP200-RO0Y
1Q2J08) M2200-R0O0A

Loz
- €2Q SG1 RESET REFRESH ERROR
125311 HL200-1021
18-A1 (Q2C0?) JQ200-ROS5}
K2511 Mx200-L022
1D-A1 *V2D13w
18-B2 *K6BO2®

Lo22
- €20 SO1 COMMAND PARXTY
L2c11 ML200-L022 -
18-A1 (Q2010) JQ200-RO72
2C)1 MX200-1022
1B-A3 WUIE}Iw
18-82 “NICllw

Logic Reference Manual

rous /ﬂ
- ARL SGI MORD SAR X 0

1L2NO2) HL20Q-ROO3
PZPO? P200-L00S
Q2P02 1Q200-1003
R2P0: IM200-1003
$2r02 MS200-L003

ROO3
- ARL SGI MORD SAR X 1

- DAT SG1 DGB/BIT/REC SAR PTY

L2U07 ML200-LO16

18-A1 (72505) JY200-RO}I1

K2U07 1X200-L016

1B-A1 wV2D11N
18-B2 %JeEO2w

Lol

- SH2 SG1 REFRESH ERRDR PQRS

(21 ]

L2610 ML200-LO17
(P2G10}) 1P200-RO0S
1Q2610) HQZ00-RO0S
{R2G10} HAR200-ROOS
152610 HS200-ROO5

- SHZ SG1 REFRESH ERNOR MNTU

12J09 HL200-LO1E
(H2G10) 191200-R00OS
IN2GI0 ) HN200-RO0S
1T2G10) HT200-ROO5
1U26101 HU200-RO0E

nwario)
P2P10
QzPig
R2P1O
s2r10

ROO3

- ARL SG1 MORD SAR X
L)
pP2Ioe
Q2104
R21104
S2HOS

RoO3

~ ARL SGI HWORD SAR X
e
PzPl2
QP2
ne2rl2
s2p12

35 of 68 Part
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HL200-RO03
HP200-1003
Hq200-1003
HR200-L003
MS200-1003

2

HL200-RO0S
HP200-L003
HQ200-1003
HR200-L003
HS200-1003

3

M1.200-RO03
1P200-1003
Q2001003
HA200-100%
HS200-1003

83 17:05:30

Logic Reference Manual

LGND 30

LGND 30



Maintenance Diagrams Manual

Pin/Net Lists

Pin/Net lists are not supplied for the 3880 Models 21 and 23.
To check or repair 8 net, use the cross reference pages in the
Logic Reference Manual (volume R70).

The Maintenance Diagrams Manual (volume R30) contains
listings of voltage pins.

3880
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8of8
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Glossary

A. Address.

abnormal. Not normal or usual.

Abort. To terminate or cancel prematurely.

abstract. Short description or summary.

ac, AC. Alternating current.

accept, accepting, accepted. To receive or take.
accessing. Moving the read/write head to a data track.

Accessor. The access mechanism that moves the read/write
head in DASD.

accomplish, accomplishing, accomplished. To complete.
according to. As stated.

account. A customer installation.

accumulate, accumulating, accumulated. To collect.
acknowledge. Answer.

actively attached. Running, operational.

activity. An action or process.

ACTL. Auxiliary Storage Director Microprocessor Control
Register.

actual. Real.

ADDR, addr, adr. Address.

adjacent. Next to.

ADT. Automatic data transfer.

ADTC. Automatic data transfer control.
ADTM. Automatic data transfer multiplexer.
Advantage. Superiority of position or condition.
ALD. Automated logic diagram.

alert. Attention or alarm.

Allegiance. Obligation or loyality.

allocate, allocating, allocated. To reserve for a specific
propose.

allow, allowing, allowed. To let or permit.

alter. Change.

alternative. Another selection.

ALU. Arithmetic and logic unit.

AM. Address mark.

amplifier. A circuit that increases signal voltage or current.
amplifies. Increases the signal voltage or current.

AND. A type of logic circuit that generates an output when all
input signals are at the specified polarity.

ANDed, ANDing. Signals that have been or are being used as
inputs to an AND circuit.

angular. Forming an angle.

applicable. Suitable.

apply, applying, applied. To put.

appropriate. Correct or suitable.

AR. Address redrive.

arbitrary. Selected at random without reason.
argument. A variable in a programming statement.

arithmetic. Combining numeric quantities as described by
rules and definitions. :

armature. The relay contact that is controlled by the magnetic
field.

arrange, arranging, arranged. To place in correct order.
array. Matrix.

ASDC. Alternate storage director communication.
ASDM. Auxiliary storage director microprocessor.
assignment. Assign.

assist, assisting, assisted. To aid.

assistance. Aid.

auto. Automated.

automated. A process or device that functions without aid
from an operator.

aux, AUX. Auxiliary.

availability. Being available.

3880 PN 6315672 881143
MiM Seq AG0001 10f10 13 Jan 84

881216 A15621
15 Aug 84 01 Apr 85
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avoid. Do not use or perform, prevent.
background. Information for understanding.
backwards. Reverse.

BAH. Buffer ALU pointer high.

BAL. Buffer ALU pointer low.

BAP. Buffer ALU pointer.

based. Relying.

basically. Fundamentally.

BC. Byte counter.

BCC. Bottom-card connector.

BCH. Byte counter high.

BC1, BC2. Buffer/channel registers.
bd. Board.

BDM. Block Diagrams Manual.

begin, beginning, begun. To start.
besides. Along with.

BFi. Buffer increment.

bfr, BFR. Buffer.

bias. The 24 Vdc control voltage for the voltage regulators.

BID. Bus in deskew.

bidirectional data bus. A data bus that both sends and
receives data on the same signal lines.

BIN. Part of the seek address field, always O in the 3880.
binders. Covers for the manuals.

Block. A group.

blocked. Closed off.

blocking. Blocks that hold parts in place during shipment.

blowers. Fans.

BOC. Bus out parity check.
BOD. Bus out deskew.

breaker. Circuit breaker.

GLOS 1

Glossary

brief. Short or quick.

buffer. A circuit to store data temporarily.

buffer, buffering, buffered. To temporarily store.
build, building, built. To assemble, install, or make.
bulk power supply. The main dc-power supply in the 3880.
bussed. Carried on a bus.

butt, butting, butted. To connect back-to-back.
button. Pushbutton.

C. (1) Cable. (2) Capacitor.

CA . Communication Adapter

CAAJCK. Common ADT/ASDM check register.
cabling. Cables.

cache. Storage array.

caching mode. Transfer of data between the subsystem
storage and the data channel.

CACTL. Write/read register from SDM.

caked. Solid or hard.

call, calling, called. To name.

callouts. Labels used to identify parts in a figure.

capability. Ability.

Capacity. The ability to hold, receive, store, or accommodate.
CAR. Cylinder address register.

CARD1, CARD2. Write/read registers for SOM.

CARR. Checks, adjustments, removals, and replacements; a
section title in the MIM.

caster. A wheel on the bottom corners of the machine that
permits easy movement of the machine.

catastrophic failure. A failure that stops all machine
operation.

catch. Take hold of.
category. Class.

CAWR1, CAWR2. Read registers for SDM.

GLOS 1
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Glossary

CB. _Circuit breaker.

CBA. Channel buffer adapter.
CBH. Channel buffer pointer high.
CBI. Channel bus in.

CBL. Channel buffer pointer low.
CBO. Channel bus out.

CBP. Channel buffer pointer.

CC. Channel control.

CCA. Connection check alert.
CCB. Command control block.
CCC. Channel control check.
CCH. Channel count high.
CCHH. Cylinder, cylinder, head, head.

CCHHRKDD. Cylinder, cylinder, head, head, record, key, data,
data.

CCK. Subsystem storage check.
CCL. Channel count low.
CCOMACK. Common communication adapter check register.

CCOMADI. Common communication adapter diagnostic
register.

CCOMADR. Common communication address register.
CCOMCTL. Common communication control register.

CCR. (1) Channel condition register. {2) Channel command
retry.

CCS. Cache channel service.

CCTL. Common control register.

CCTLS. Common control shadow register.
CCW. Channel command word.

CC1,2. Channel control 1,2.

CDA. Cache display alter.

CDI. EPC bus in.

CDO. EPC bus out.

CDS. Configuration data set.

CDX. Channel data transfer.

CE. Customer engineer.

CECOM. An OLT subroutine.

certain. Specific.

ch, CH. Channel.

CH A. Channel A.

CH B. Channel B. v

chain, chained, chaining. To connect.
chan. Channel.

Chance. Something that happens unpredictably without
discernable human intention or observable cause.

char. Character.

characteristics. Distinct qualities.

checker. A circuit that checks machine or program operations.
checklist. A list of steps to perform. |
checkout. Check.

chemicals. Cleaning fiuids, adhesives, etc.

chip. Module.

chk, CHK. Check.

chl, CHL. Channel.

CHL-I. Channel interface, a section title in the RCM.
chn, CHN. Channel.

choices. Optional selections.

chosen. Selected.

chronological. In the order of time.

CIF. Channel interface card.

CIF-A, -B, -C, -D. Channel interface A, B, C, D.
circuit protector. A circuit breaker.

ck, CK. Check.
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CKD. Count, key, and data.

CK1,2,3. Check 1,2,3.

clamping. Holding.

CLAR. Address repower card (expandéd storage).
CLC2. Storage control card {expanded storage).
CLDA. Storage driver address card (expanded storage).
clean up. Return to original status.

cleanup. A return to original status.

clearly. Fully.

clk, CLK. Clock.

clocking. To check with time.

CLP2. 2 MB storage card (expanded storage).
CLP4. 4 MB storage card (expanded storage).
cm. Centimeter.

CMAA. Auxiliary storage director microcontroller {auxiliary
adapter) card.

CMADEC. Common multiple address decode register.
CMAR. Address repower card {not expanded storage).
CMCA. Communication adapter card.

CMCD. Port adapter card.

CMC1,2. Storage control cards (not expanded storage).
cmd, CMD. Command.

CMDA. Storage driver address card {not expanded stor#ge).
CMDD. Storage driver data card.

CMDR. Data redrive card.

CME1,2,3. Error correction code cards.

CMPB. Port buffer card.

CMPC. Port control connection card.

CMPR. Compare.

CMSA. Storage address card.

CMSH. 1 MB Storage card (not expanded storage).

GLOS 2

Glossary

coded. Encoded.

collapses. Falls.

collet. A locking collar.

com. Common.

comm rejct. Command reject.
compensating. Stabilizing.

con;pile, compiling, compiled. To collect.
completion. Ending, end.

component. An assembly, unit or part of a machine.
compresses. Holds under pressure.
concatenated. Connected logically.
conclusion. End.

cond. Condition or conditional.
conditional. Having limiting factors.
confined. Limited.

confirm. Verify.

conn. Connector.

consider, considered. To discuss.
consist, consists. To contain.

consult, consuiting, consulted. To see or request
information.

contamination. Pollution.

contention. Two or more devices requesting service.
contiguous. Next to, touching, sequential.
contingent. Dependent on something else.
continuation. An addition or further part.
controller. Something that controls.

convenience outlet. An ac outlet that is convenient for the
CE to use.

convention. Generally accepted rule.

conventional. Acceptable.

GLOS 2
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convergent. To circle inward toward a point.

cool, cooling, cooled. To decrease the temperature.
coordinated. Timed.

corporation. Organization.

correctable. Can be improved accurately.
correlated. Associated with.

correspond, corresponding. Equal to or provide a one-tc-one
ratio.

CP. (1) Circuit protector, a circuit breaker used for other than
the main ac power input to the 3880. (2) Control print in the
OLTSEP and OLTEP programs.

CPACK1,2. Common port adapter check registers.

CPC. Central power control.

CPU. Central processing unit.

CR. (1) Condition register (2) Rectifier (diode).

CRC. Cyclic redundancy check.

created. Made.

Cross. To go from one place to another place, across.

crossover. Connector between the top of two cards.

CRO. (1) Condition register zero. (2) Channel interface checks
register.

CR1,2,3,6. Condition registers.

CS. (1) Control storage {2) Channel status.

CSA. Common subassembly.

CSACK. Common storage adapter check register.
CSADI. Common storage address diagnostic register.
CSARCK. Common storage address refresh check.

CSC. Channel sequence control.

CSCCK. Common storage adapter check register.
CSCRACK. Common storage card refresh address check.

CSR. Channel search.

CST. Subsystem storage status register.
CSTAT1,2,3,4. Common status registers.

CSW. Channel status word.

CS1,2,3. Channel status 1,2,3.

CTI1. Channel tags in.

ctl. Control.

CTL-l. Control interface, a section title in the RCM.
CTO. Channel tags out.

ctr. Counter.

CTRL. Control, a section title in the ECM.

CU. Control unit.

cutout. An opening in a panel for a switch, LED, or meter.
CVT. Communication vector table.

CWRBS. Common X' 1B’ shadow register.

CXC. Channel transfer control.

CXT. Channel transfer control.

cycle, cycling, cycled. To perform in a set sequence.
D. (1) Device. (2) Diagnostic mode.

DASD. Direct access storage device.

DASD Mode. Transfer of data between DASD and the data
channel.

dated. Having a date.

DBFR. (1) Data Buffer, a section title in the ECM. (2) Data
buffer register.

DBH. Device buffer pointer high.
DBI. (1) Device bus in. (2) Data bus in.

DBL. (1) Device buffer pointer low. (2) Data buffer pointer
low.

DBO. (1) Device bus out. (2) Data bus out
DBP. Device buffer pointer.
dc, DC. Direct current.

DCB. Device control block.
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DCH. Device count high.

DCK. Data check.

DCL. Device count low.

DCM. Diagnostic code manual.

DCRC. Display cache refresh timer.

DCS. Dynamic control storage.

DCSR. Dynamic control storage and refresh.

DCT. (1) Device counter. (2) Display cache timer.
DD. Diskette Drive, a section title in the RCM.

DDC. Director-to-device-controller.

deactivate, deactivating, deactivated. To make ineffective.

decoder. A circuit that decodes data.

decrement, decrementing, decremented. To decrease.
deenergized. Not energized.

defect. Failure.

defective. Failed, failing, or not correct.

define, defined, defining. To describe or specify.
degated. Not gated.

delimiter. Boundary.

demand, demanding, demanded. To request.

demount, demounting, demounted. To remove a disk from
a disk unit.

department. An organization.

depend, depending, depended. To need or rely.
dependent. Needing or relying on.

deposits. Dirt.

derive, deriving, derived. To obtain from.
descriptor. A name that describes something.
deselect. Does not select.

deserializer. A circuit that places serial data into parallel
(8-bits wide) form.

GLOS 3
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design, designing, designed. To make.

desirable. Wanted.

deskew. Straighten.

destination. A place to which something is sent; an end.
detect, detected, detecting. To discover.

dev, DEV. Device.

DEV-l. Device interface.

DIAG. Diagnostic Programs, a section title in the MSM.
diagram. Figure.

dif. Differential.

differential amplifier, differentiator. A circuit that responds
to the differance between two signals.

differentiate. Respond to a difference.

DIR. Data in register.

direct mode. Non-caching, non-paging mode.
direct. the shortest way.

direct, directing, directed. To instruct.

director. Storage director, one half of the 3880 that controls
the direct storage access devices.

director-to-device controller. One of the cards in the 3880.

directory. The place where addresses are stored for the
cache.

disconnect-in. Remove.

discontinue. Disconnect from the customer’s system.
discover, discovering, discovered. To find.
discuss, discussed, discussing. Talk about.
displace, displaced, displacing. Move.

displacement. The amount something is moved from the
usual place.

dispose, disposition. Parts disposition.
disposition. Parts disposition.

distinguish. To make distinct.

GLOS 3
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disturbing. Changing.

divider. Something that divides or separates.
DMO. Direct mode only.

documentation. Manuals or documents.

domain. An area or territory where control is exercised; as in
the domain of a Locate Record command.

DOR. Data-out register.

DOS. Disk operating system.

DOS/VS. Disk Operating System/Virtual Storage.
DOS/VSE. Disk Operating System/Virtual Storage Extended.

dotted OR. An OR circuit made by connecting the output of
two or more circuits.

double. Twice the quantity of one.
DP. Data processing.

DPL. DASD pin list.

DPS. Dynamic path selection.

DR. Data redrive.

DRC. Dynamic refresh control.

driver. A circuit that increases the power of a signal for
transmission over long cables or to many circuits.

DRR. Driver receiver.

DRR-1,-2. Driver receiver 1,2.

DRS. DASD read service.

DSB. Display sense buffers.

DSCR. Descriptions.

DTG. (1) Device tag gate. (2) Data tag gate
DTI. (1) Device tagin. (2) Data tag in
DTO. (1) Device tag out. {2) Data tag out
due. Caused by.

dump. (1) Raw data. (2) A type of printout.
DWS. DASD write service.

DXA. Data transfer addressing card.

DXC. Data transfer control.

DXD. Data transfer data card.

DXFR. Data transfer.

DXR. Data transfer.

dynamic. Occurring at the time of execution.

dynamic control storage. A type of control storage in the

3880 that needs special controls (refresh) to maintain data in
the storage matrixes when the 3880 is operating.

dynamic trace. A trace that occurs at the time of operation.

eb. Entry byte.

EBI. External bus in.
EBO. External bus out.
EC. Engineering change.

ECC. (1) Error condition code. (2) Error correction code.
(3) Error checking and correcting.

ECD. Error condition diagram.

echoed. Repeated.

ECIL. Error Code Index, a section title in the ECM.
ECM. Error Code Manual.

ED!. Expected device interrupt.

edit, edited, editing. To format.

efficiently. Effectively.

EL. Error foop.

EL(l}. Error loop (l-indefinite).

EL(n}. Error loop (n).

enclosed. Closed in.

encoder. A circuit that encodes data.
encounters. Finds.

energize, energized, energizing. To activate.
ensure. Make certain.

ENTER. A key on the MD that indicates that the requested
data is ready for the MD to read in.
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environment. The circumstances and conditions that surround
an event.

environmental. Associated with the immediate operating
surroundings.

environmental recording, editing, and printing. (see EREP).
EOB. End of block.

EOD. End of day.

EOF. (1) End of file. (2) End of field

EOT. End of transfer.

EP. (1) Error processing. (2) Error print.

EPC. External port connector.

equals. Is the same as.

equip. Equipment.

equivalents. Values.

ERDS. Error recording data set.

EREP. Environmental recording, editing, and printing; A
program that records, formats, and prints the status of a
machine when an error occurs.

ERP. Error recovery procedure.

err. Error.

erroneously. Done by error.

established. Used for some time.

examine. Analyze or inspect.

exceed, exceeded, exceeding. To be more than.
excessive. Too much or more than is needed.

aexclusive OR. An OR circuit that generates an output when
the inputs are not the same.

execute. To carry out fully; to put completely into effect.
execution. Operation.

execution operation. The operation being performed.
exercise. Run.

exhausted. Emptied.

GLOS 4

Glossary

EXIO. Execute input/output.

exit point. Step from a MAP or flowchart.

exit, exited, exiting. Leave or go from.

Expanded Storage. High density subsystem storage.
explanation. Description.

explicit. Unconditional.

ext. External.

extent. A continuous space on a direct access storage volume
reserved for a specific data set.

extreme. Ultimate.

facility. An installation that has a specific purpose.
FACR. Four-channel additional condition register.
FADT. Four-channel additional driver and terminator.
FADR. Four-channel additional driver.

FAPS. Four-channel additional power sense.
FASC. Four-channel additional sequence control.
FAST. Four-channel additional switch terminator.
false. Wrong.

fast. Quick.

fault. Error or failure.

faulty. Bad, not good, not correct, or in error.

FB. Fixed block.

FBD. Functional block diagram.

FBIP. An error code.

FCA. Four-channel switch, additional (Eight-channel switch
feature).

FCAS. FCA sense card.

FCCHH. Flag, cylinder, cylinder, head, head.

FE. First error communication (OLTSEP or OLTEP).
ferro-resonant supply. A self-adjusting power supply.

fetch. Get or read.

GLOS 4

Glossary



Glossary

FIFO. Firstin first out.

file. To put away safely.

finish, finishing, finished. To complete.

fix, fixing, fixed. To repair.

flag. Mark.

floating. An open circuit.

fluff, fluffing, fluffed. To brush until soft.

formation. Form.

FRU. Field-replaceable unit.

FR1.2,3,4. FRU registers.

functional. Performing or able to perform a task or job.
FSC. Fault symptom code.

FWB. Flat wire bus.

FWD. Forward; a key on the MD that steps to the next frame.
gather, gathered, gathering. To collect.

GDI. General diagnostic register.

GECCDI. General error correction code diagnostic register.
GECCK1,2. General error correction code check registers.
GIDSW. General ID switch register.

GMIC. General microcode register.

gnd. Ground.

GRAB. A subroutine in the OLTSEP program.

GSSCIN. General storage size/cables in register.
GSYN1.,2. General syndrome registers.

GTB. Gate terminal board.

GTS. General test/set register.

guidance. Instructions.

GWRCK1.2. General write check registers.

H. Host.

H/B. Halt/bypass.

HA. Home address.
halt, halting, halted. To stop.

handle, handling, handled. To touch.

hardcore tests. A series of tests to ensure that the 3880 can

load and execute microcode.

HC. Hardcore.

Hd. Head.

HDSCS. High density static control storage.
help. Aid, assistance, remedy, or relief.
helpful. Useful.

hex. Hexadecimal.

hierarchy. A graded or ranked series.

high-order. The left most position of a number or series of
data bits.

highly. Very.

HIO. Halt input/output.

hosts. Host processing units.

hub. The end of the shaft that holds the diskette.
Hz. Hertz.

1/0. Input/output.

IAR. Instruction address register.

IC. Isolation code.

ICW. Internal control word.

ID. (1) Identification (2) Identifier.

identifier. A name, title, or number used to identify an item.

idles. Not doing work.

ILR. Interrupt level register.

IML. Initial microcode load.

IMLT. Initial microcode load with error timeout.
impact, impacting, impacted. To affect.

implementation. Use.
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improperly. Not correctly.

inactive. Not doing work.

inbound. To come in from somewhere.
incomplete. Not finished.

incorrect. Not right.

increment, Incremented, incrementing. To increase.
indefinite. Not clear, unknown duration.
indefinitely. Not positive or not specific.
INDEX. A section title in the MIM.
indication. Indicator.

individually. Separately.

individual. Separate.

infinity. Open circuit.

influence. Affect.

initial. First.

initiate, initiating, initiated. To prepare or start.
initiation. Preparation or starting.

inline. A diagnostic.

INST. Installation, a section title in the MIM.
instant. -Specific time.

int Req. Intervention required.

interaction. To act with another.

interchange, interchanging, interchanged. To exchange or
swap.

interior. Inside or internal.

interposers. Linkage between parts.

interrogating. Asking, questioning.

intervention. Aid is required.

Intf Dsbld. Interface disabled.

INTRO. Introduction, a section title in the MIM and MSM.

invalid. Not permitted.

GLOS b5

Glossary

inventory. A list of items.

investigate, investigating, investigated. To look at.
invocation. Starting.

invoke. To start or begin.

involve, involved, involving. To take part in.

IPAR. Incident/parts activity report.

IPL. Initial program load.

IR. (1) Internal register. (2) Indirect register.

IRG. Internal register group.

isolate, isolating, isolated. To separate completely.
isopropyl alcohol. A cleaning fluid.

issue, issuing, issued. To send or transmit.

J. Connector.

JCL. Job controf language.

JMP. Jumper.

justified. Aligned.

K. Relay.

K/D. Keyboard/display.

keyword. An important word.

khz. Kilohertz.

kilohertz. 1000 hertz.

knowledge. The fact or condition of knowing something.
L. Light-emitting diode.

label, labeling, labeled. To describe with a decal.
LCTL. Lower control register.

Id. Load.

LDCB. Logical device control block.

LDIAG. Linked diagnostic.

leadscrew. A precision threaded shaft for moving the
read/write head in the diskette drive.

GLOS b5
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LECCCK. ECC check.

LED. Light emitting diode.

LGAD. Legend. a section title in the MIM.

limiter. Something that limits.
link, linked, linking. To connect.
listed. Included in a list.

listing. A printout.

loader. A program to put a program or data into storage.

LOC. Location, a section title in the MIM.
locality. Location.

logical. Relating to logic, correct.
logically. Correctly.

LOGREC. Logical record.

longitudinal. The lengthwise dimension.
looped. Done again.

LOPCTL. Operation control register.
LPACK. Port adapter check.

LPBCK. Port buffer check.

LRC. Longitudinal redundancy check.
LRM. Logic Reference Manual.
LSADPCK. Storage adapter check.
LSARO,1,2. Upper port SSAR registers.
LSCACK. Storage card address check.
LSCCK. Storage control check.

m*®***  An MD manual command.

MA. Cache address.

macro. A series of instructions.

maint. Maintenance.

majority. More than half.

malfunction. faulty, to break down, or make a mistake.

management. Conducting or supervising something, control.

MAP. Maintenance analysis procedure.

marginal. Close.

mark-in. A standard interface line.

mask. A pattern of bits used to control data.

MB. (1) Megabyte. (2) Message Byte (3) Cache Buffer
MBR. Magnetic boost regulator.

MCR. Maintenance control register.

MCS. Maintenance control and/or sense.

MD. (1) Maintenance Device, a section title in the MSM

(2) The maintenance device used to diagnose 3880 failures.

MDA. Maintenance device adapter.

MDAC. Maintenance Device Adapter Control.
MDAR. Maintenance Device Adapter Register.
MDA1. Maintenance device adapter 1.
MDA2. Maintenance device adapter 2.
MDH. Maintenance device hardware check.
MDM. Maintenance Diagrams Manual. '
MDR. Miscellaneous data record or recorder.
media. Cards or tape.

megabyte. One million bytes.

memory. Static or dynamic control storage.
metering. Checking with the CE meter.

mh. Mask byte high.

Mi. Manual intervention.

microcontroller. A module that contains a controller.

microdiagnostic. A diagnostic program.

microinstruction. Basic machine instruction; instruction in a

microcode.
MIM. Maintenance Information Manual.

miscompare. Not compared.
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mismatch. A failure to match.
misshapen. Not correct.

MLX. Maintenance Library Cross-Reference, a section title in
the MiM.

MNT. Maintenance.

MNT-C. Maintenance connection, a section title in the ECM.
modifier. Something that changes or defines.

modify, modified, modifying. To change.

mold, molding, molded. To shape.

monitor. A program or circuit that controls other programs or
circuits.

mot, MOT. Motor.
motion. Movement.

mount, mounting, mounted. To install a disk pack on the
disk drive.

movable. Can be moved.

MRU. Most recently used.

ms. Millisecond.

MS. Cache sequence.

MSG. Message, a section title in the MIM.
MSM. Maintenance Support Manual.
MSR. Maintenance sense register.
multi-tag. More than one tag line.
multilevel. More than one level.

multiple. Many or more than one.
multitrack. More than one track.

mv. Millivolt.

N/A. Not applicable; is not used.

native. Operating in the original environment.
N/C. Normally closed.

N/O. Normally open.

NCP. No control point.

Glossary

NEL. No error loop.

NEP. No error print.

net. Network.

NFE. No first error communication.
nmb. Number.

NML.  No manual intervention.

no-operation. An operation during which a dummy operation

occurs.

nominal. Unusual or average.
nominally. Usually or on the average.
non-failing. Not failing.
non-formatting. Not formatting.
non-zero. Not zero.

note, noting, noted. To observe.
NP. No print.

NPP. No parallel print.

NRE. Noremote FE control.

ns, nsec. Abbreviation for nanosecond.
NSL.  No spurious interrupt.

NTL. No test loop.

null. None.

objective. Purpose.

OBR. (1) Outboard record (2) OQutboard recorder.
OC. Overcurrent.

occurrence. Event.

odd. Not even.

ODE. Owed device end.

offers. Presents.

offloads. Reads.

Ol.  Overcurrent.

GLOS
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OLSTEP. Online test standalone executive program.
OLT. Onfine Test.

OLTEP. Online test executive program.

OLTS. Online tests.

OLTSEP. Online test standalone executive program.
op. Operator.

OP. Operator.

OPER. Operations, a section in the MSM.
operable. Can be used.

opportune. Suitable or convenient.

opt. Option.

option. Selection.

OR. A type of logic circuit that generates an output when any
of the input signals are at the indicated polarity.

ORed, ORing. Signals that have been or are being used as
inputs to an OR circuit.

orientation. A predetermined position.

oriented. Placed in an arrangement.

origin. Starting point.

originate, originating, originated. - To start or come from.
0S. Operating system.

otherwise. Or, if not.

outboard recorder. A feature of DOS that records important
data on the system recorder file when an unrecoverable 1/O error
occurs.

outbound. To go out from or leave.

outline. A line showing the outer limits of a figure.

OV. Overvoltage.

overall. Complete.

overcurrent. Too much current.

overflow, overflowing, overflowed. To exceed a boundary

overlay. Write over.

overrun. To go too fast.

overview. A brief general summary.

overvoltage. Too much voitage.

ovr. Overrun.

P/N. Part number.

PA. (1) Physical address. (2) Port adapter
~package. Container.

padded. Filled.

padding. Non-data bytes that fill out a disk record.

paddle. The signal cable connector at a board.

paging mode. Transfer of data between subsystem storage
and the data channel.

pair. Group of two items.

PAM. Patch ASDM control store.
parameter. A constant or boundary.
parm. Abbreviation for parameter.
particular. Specific.

partition. A part of main storage used to perform a specific
job.

patch. Temporary correction to a program or miérocode.
PB. Port buffer.

PC. Parity check.

PCC. Power control card.

PCH. Pack change.

PCL. Program control interrupt.
PCM. Parts Catalog Manual.
PCR. Pad counter register.

PDA. Problem determination aids.
PDIR. Port data in register.
PDOR. Port data out register.

pending. During, waiting, while, or continuing in a state.
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periodically. Occurring at regular intervals.
perm. Permanent.

persists. Continues.-

pertain. Belong to.

PF. Program Function, a key on the MD.
PH. Polarity hold, a type of logic circuit.
phototransistor. A transistor that reacts to light.
pinned. reserved.

place, placing, placed. To put.

PLINK. An OLT subroutine title.

polish, polishing, polished. To rub smooth.
polished. Smooth.

polling. Interrogation of a device to determine if it is ready to
send or receive data, or to determine its status.

POR. Power on reset.

port. Interface.

portion. Part of a set.
positioned. Placed.

PP(n). Parallel print (n).

PPn. Parallel print n.

PR. Print.

prefix. To place in front.
pre-removal. Before removing.

preamp. Preamplifier, a circuit that increases voltage or
current.

preloaded. Loaded before.

premature. Before being ready.

presence. Existing.

present, presenting, presented. To send out.
present. To give, now existing or in progress.

preventing activation of. Inhibits.

GLOS 7
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previous. Before or earlier.

previous. Earlier.

previously. Preceding.

prior. Before or earlier.

probability. The chance that a given event will occur.
probable. Likely.

proceed. Do, go, or move.

process. To perform operations on data in a sequence of
operations.

processor. Controller.

produce, producing, produced. To make.
productive. Can make or generate.

PROG. Program, section title in the MIM.
progress. Advance.

propagate. Cause to continue.

proper. Correct.

properly. Correctly.

protector. A circuit breaker.

provide, providing, provided. To supply.
PS. Power sﬁpply.

PSC. (1) PSM sensor card. (2) Paging statistic counter.
PSM. Power sequencer and monitor.
PSW. Program status word.

PS1. Power supply 1.

PS2. Power supply 2.

purple. A blue-red color.

PWR. Power, a section title in the MIM Abbreviation for
power.

QSTAR. Quality service technical activity report.
qty. Quantity.

R. (1) Run. (2) Resister

Glossary GLOS 7
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R/W. Read/write.

raise, raising, raised. To activate.

RAM. Run ASDM.

RAP. Remote Aid Procedures, a section title in the ECM.
rather. To the contrary, instead

raw. As received, not changed by a process or a program.
RC. Resistor-capacitor.

RCF. Reader's Comment Form.

RCK2. Reset check 2.

rcvd. Received.

rd. Read.

RDB. Read X' 1B’register.

RDF. Read X'OF'register.

rdr. Reader.

rdy. Ready.

RE. Remote FE control.

re-enters. Enters again.

re-install. Install again.

re-orientation. F‘iacing again in a predetermined position.
re-try. Try again.

readable. Can be read.

readings. Results.

readout. Display.

recalibrate, recalibrating, recalibrated. To set or adjust a
circuit.

receiver. A circuit that terminates a cable and restores the
data transmitted over the cable.

recent. Latest or newest.
recommendation. Suggestion.
reconnection. Connecting again.

recorder. Cassette recorder.

recoverable. Can be corrected.
recovery. Return to normal position, correction.
recreate. To do again.

rectifier. (1) A circuit that changes an ac voltage to dc
voltage. (2) The diode or diodes used in a rectifier circuit.

recycle. Cycle again, repeat.
reduce. Make smaller.

redundancy. That portion of a message that can be lost;
repeated.

REF. Reference, a section title in the MSM.

refer, referring referred. To see.

referenced. Included in an information source.
refresh. Make new, recharge, or restore.

refresh cycle. A storage cycle performed at specific intervals
to ensure that data is valid in the dynamic control storage
matrixes.

reg. (1) Regulator. (2) Register.

regarding. Concerning.

regardless. Despite.

register. A circuit that stores data.

regs. Registers.

reinitialize. To begin or start again.

reissue, reissuing, raiésued. To send again.

relate, related, relating. To associate with, to pertain to, to
connect.

relationship. Connection.

relevant. With meaning or importance.

reload. Load again.

relocate, relocating, relocated. To place in a new location.
relocation. A new location.

replace, replacing, replaced. To exchange a defective part
for new part.

replaceable. Can be replaced.
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replicate. Duplicate.

replication. A duplicate.

reply, replying, replied. To respond.
req. Required.

require, requiring, required. To need.

requirements. Things that are needed, conditions, needs,
specifications.

reread. Read again.

rerun, rerunning, rerun, reran. To execute a program again.
reselect, reselecting, reselected. To choose again.
reservation. To withhold, or to set aside.

reside. Exist in a location.

resident. Permanently located in storage when the machine is
operational.

residual. The remainder.

resolved. Solved.

resource. A source of supply or support, an available means.
rest. Stop or remainder.

restore, restoring, restored. To reset again.

restrict. To limit.

result. The effect of doing something.

result, resulted, resulting. End.

resume, resuming, resumed. To start again or continue.
RESV. Reserve.

ret, RET. Return (OLTSEP, OLTEP).

retain. Keep.

RETAIN. Remote technical assistance network.

retainers. Clips or fasteners.

retest, retesting, retested. To put something to proof again.

rotrieval. Recovery.

retrieve, retrieving, retrieved. To collect.

GLOS 8

Glossary

retry, retrying, retried. To attempt again.
reversal. Inversion.

reverses. Inverts.

rewritten. Written again.

rezero. Place at zero again.

ripple. Wave.

ripple voltage or frequency. An AC voltage found on a DC
voltage. The frequency of this voltage is the line voltage
multiplied by 2, 4, or 6.

risks. Puts in danger.

RMCKD. Read multiple count, key, and data.

RMDA. Reset MD register.

ROS. Read-only storage.

rotate, rotating, rotated. To turn.

rpm. Revolutions per minute.

RSD. Reset storage director.

RT. Redrive/terminator.

ren. Return.

RO, R1, R2. Record O, 1, 2.

S. Switch.

sampling. Taking a sample.

SAS. Slot availability services.

satisfy. fulfill, meet, or answer.

save, saved, saving. Preserve, put aside, guard from loss.
SBP. Select out bypass.

SC. (1) Symptom code (2) Storage control.

SCB. Sense control block.

schedule, scheduling, rescheduled. To plan.
scheme. Plan.

SCK. Switch clock.

SCM. Subsystem configuration manager.

GLOS 8
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SCR. Silicon controlled rectifier; a type of diode.
SCS. Static control storage.

SD-SD. Storage director to storage director loop test.
SDI. Storage director identification.

SDIAG. Single diagnostic.

SDM. Storage director microcontroller.

SDR. Switch driver receiver.

SDT. Switch driver terminator.

SD1.2. Storage director 1,2.

sec. Second.

sector. A part of a track on a disk.

secure. Fasten, lock, or tighten.

segment. A part of something.

sel, SEL. Select.

SENSE. Sense, a section title in the MSM.

seq. Sequence.

sequence, sequencing, sequenced. To turn on in a specified
order.

sequencer. (1) A circuit that sequentially turns the power
supplies on and off. (2) The Power Sequencer and Monitor.

sequencing. The process of sequentially turning the power
supplies on and off.

SERDES. Serializer-deserializer.

serializer. A circuit that places parallel data into serial form.
serious. Major.

serpent connector. A type of signal connector.

settings. The posit‘ion of a series of switches or controls.
setup. Preparation.

SFM. Set file mask.

shade, shading, shaded. To darken.

shaved. Madé shorter.

short. Short circuit.

Si. Spurious interrupt.

signifies. Names.

simplify, simplifying. simplified. To make something easier.
simply. Easily.

simultaneously. Occurring at the same time.

sine. Sine wave.

sink. The terminating end of a circuit.

S10. Start input/output.

SIT. Scatter index table.

skip-defect. A defective area on a disk surface to be
bypassed.

SMB. Speed matching buffer.

SMT. Subsystem mode transition.

SP. The space character.

SPACE. The space key on the MD.

SPC. Channel speed control.

spindle. The shaft that a disk spins around on in a DASD.
spurious. Not correct, false.

srch. Search.

S§S. Subsystem storage.

SSAR. Subsystem storage address register.

SSW. String switch.

stabilize. Make stable.

standalone. Not controlled by another device or machine.
START. A section title in the MIM.

stat. Statps.

state. Condition.

static. Showing little change.

Static control storage; A type of storage matrix that retains
stored data as long as power is on.

statistical. Pertaining to data grouping.
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stepper. The motor used in the 3880 diskette drive.
strategy. Plan.

streaming. A constantly renewed supply of something,
especially data streaming mode in large processors.

string. A series of direct access storage devices.
sub-id. Sub-identification.

subcommand. A command within a command.
subfields. The minor fields of a main field.
subsequent. Next.

success. Reaching an acceptable end.
successful. Acceptable or correct.

suffix. The ending characters of an instruction or an error

message that specifically identifies a function, error, or device.

sum, summing, summead. To add.

summarize. To arrange in an abstract or summéry.
support. To help or aid.

symbolic. Representative.

symbology. Set of symbols.

symcde. Symptom code.

SYS. System.

SYSGEN. System generation.

T. Transformer.

TACR. Two-channel additional condition registers.
TADT. Two-channel additional driver terminator.

tag, TAG. (1) Aline name. (2) A command issued by the
microcode and sent to a device.

tailgate. Input/output connectors.

tape, taping, taped. To seal a box with adhesive tape.
TAS. Test and set.

TB. Terminal board.

TCA. Two Channel Switch Pair, Additional.

GLOS 9
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TCAR. Two-channel additional register.

TCC. Top-card connector.

TCR. Two-channel condition register.

temp. (1) Temporary (2) Temperature.

tens. Sets of ten.

termination. A resistor or plug that terminate a circuit.
terminator. A resistor or plug used to terminate a circuit.
TFR. Toggle, FRU register.

theory. A description of how a machine or program works or
operates.

thermals. Temperatures sensing devices.

threshold. Operating limit.

thru. Through.

thumbscrew. A screw that can be turned with the fingers.
TIC. Transfer-in-channel.

tiebreaker. A circuit that decides which of two functions will
be the first to operate.

TLn, TL{(n). Test loop n.
TM. Terminator.
TO. Time O (zero).

top-card. The cables or connectors that attach to the top of a
logic card.

towards. In the direction of.
TP. Test point.
TRACE. A section title in the MSM.

trace, tracing, traced. To record a sequence of events as
they occur.

transfer, transferring, transferred. Transmit or receive.
transition. A change from one condition to another.
travel. Movement.

tri-lead. A type of connector.

trimming. Limiting.

Glossary GLOS 9
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triple. Three times the quantity of one.

TRKOQ. Track zero.

truncation. The stopping of a calculation process before the

normal ending.

try, tried, trying. To attempt.
TTL. Transistor-to-transistor logic.
TO. Time O {zevo).

U/L. Underwriters laboratories.
UCB. Unit control block.

UCTL. Upper control register.
UCTRH. Byte count high.

UCTRL. Byte count low.

UCW. (1) Unit control word. (2) Unit command word.

UE. Uncorrectable error.

UE. Unit Emergency switch.

UECCCK. ECC check.

uncorr. Uncorrectable (not correctable).
undervoltage (UV). Less than normal voltage.
unexpected. Not anticipated.

unguided. Not directed.

uninstalled. Not installed.

unique. One of a type or nothing is similar to it.
unique. Having no like or equal.

unknown. Not known.

unlike. Not similar to.

unnecessary. Not needed.

unplug. Disconnect.

unreadable. Not possible to interpret data from.

unrecoverable. Not possible to continue.

unsuccessful. Not correctly completed.
unsupported. Not upheld.
unsuppressible. Not suppressible.
unused. Not used.

UOPCTL. Operation control register.
UPACK. Port adapter check.

UPBCK. Port buffer check.

upon. On or when.

USADPCK. Storage adapter check.

usage. The amount of use, acceptable practice.

USARO,1,2. Upper port SSAR registers.
USCACK. Storage card address check.
USCCK. Storage control check.

utility. A type of program.

UV. Undervoltage.

V. Voits.

VAC. Voits alternating current.

validate, validating, validated. To find to be correct.

variable. Something that can change.
variety. A number of items.

vary, varying, varied. To change.

Vdc, VDC. Volts direct current.

ver, VER. Verify.

verification. Ensuring that something is valid.
version. Model, class, or type.

via. By.

violate. To go against the established rules.

violation. An illegal attempt to read or write in a data file.

virtual machine. An operating program that simulates a

unshared. Not apportioned. machine.
unspecified. Not detailed.
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VM. Virtual machine.

vol, VOL. Volume.

VOLID. Volume identifier.

VS. Virtual storage.

VSE. Virtual storage extended.
VTL. Vendor technology logic.
W. Write.

WAITIO. A subroutine identification.
WBM-card. Cache storage card.
whenever. At any time.
whereas. While.

WRB. Write X'1B’ register.
WRF. Write X'OF' register.
WRL. Write inhibit.

wrt. Write

XCS. Transfer complete status.
XES. Transfer error status.

YA. Base power reference page.

YC. Subsystem Storage power reference page.

Glossary

Glossary
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How to Perform a Task

To Perform CE Safety Inspection Procedure:

Go to INSP
To Install or Discontinue the Machine:
Go to INST
To Install Two 3880s in Dual Frame Configuration:
Go to INST
To Use the MD:
Go to MD in the MSM
To Find Probilem Determination Aids:
Go to PDA in the MSM
To Repair the Machine:
Go to START 11
To Check Out Machine:
Use MD option 5
To Run Online Tests:
Go to PROG

To Turn on Force Logging Mode:

Go to PDA in the MSM

To Analyze an Error Message:

Use the maintenance device. If the machine is not available, use MD option 4. If the
machine is available go to START 11. Enter the symptom code from the console
error message or EREP.

Go to PROG section for error messages from system maintenance programs.

To Analyze an EREP Printout:

Go to the Environmental Recording Editing and Printing (EREP) Program Manual,
GC28-0772.

To Analyze an Unusual Condition:

To analyze an Unusual Maintenance Condition go to PDA 635 in the MSM.

To analyze an Unusual Operating Condition go to PDA 600 in the MSM.

To Power Down the Machine:

Go to PWR

To Learn the Machine Names and Symbols:
Go to INTRO, GLOS, LGND

To Operate the Panels:
Go to PWR

To Review the Maintenance Plan:
Go to INTRO

To Find a Part of the Machine:

Go to LOC

To Recommend Improvements to This MIM:

Go to RCF

To Learn How to Use This MIiM:

Go to INTRO

To Find Information About a Specific item:

Go to INDEX in the MIM

To Enter This Manual From Another Manual:

Go to MLX

To Perform Preveritive Maintenance:

Perform preventive maintenance only during a machine repair End Call option.

To Review the 3880 Maintenance Library:

Go to INTRO

To Run the Device Microdiagnostics:

Use the 3880 Functional diskette (device diagnostics are on this diskette). Refer to

the device MICRO section.

To Exchange Logic Boards:

Go to CARR 205
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To Enable or Disable a Channel on Machines With the
Remote Switch Feature:

Go to CARR 229
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How To Repair The 3880

To efficiently and effectively repair the 3880, read the following.

Each storage director has a unique physical identifier (see
INST 71). The physical identifier of the storage director
generating an error is found in sense byte 21.

Symptom codes {SCs) located in sense bytes 22 and 23, define
the type of error sensed in the DASD subsystem. When
available, symptom codes should be used to begin a repair
action (MD option 1). This procedure may permit you to
perform maintenance concurrent to customer operation. For
subsystem storage failures, subsystem storage can be taken
offline by a Set Subsystem Mode Command (a customer

procedure), permitting you to perform maintenance on The subsystem storage micro d|agr.\ost|cs can run concurrenFIy taken offline. analysis. proied:Belgo_covgaec;S;he MD,
. . . . with customer programs, but only if the subsystem storage is go to in the .

subsystem storage and its control logic while the subsystem is o The 3880 Models 21 and 23 di d Power check LED on 3880 A power problem has been sensed

operating in direct mode. ortime. e ogels an support direct mode operator panel is on. by the 3 80.

Symptom codes can be found in LOGREC (EREP) or in the
system console message that was output at the time of the
error.

Note: Sense information is normally displayed by the
system to which the failing storage director is attached.
However, when a SC 3xxx is sensed, the storage
director that is not failing reports the failure sensed by
the failing storage director.

The physical identifier of the failing storage director is

always shown in sense byte 21 and the 3880 cannot be taken errors. Analysis can be per- from:
. . . . ors offline. formed without affecting - operator console messages
Use the maintenance device (MD) diskette for the failing 3880. productive work. - EREP

When one channel is detecting failures on many control units,
the problem can be in the channel. If the channel is not the
cause, the control unit causing the failure can be isolated by
disabling its channel interfaces or by butting the channel cables
to bypass the control units. :

3880 failures usually cause:

*  Symptom codes Oxxx, 2xxx, 3xxx, or Fxxx

Note: The Fxxx codes indicate an error occurred in
subsystem storage.

* Power Check indicator to light on the operator panel

Symptom codes other than Oxxx, 2xxx, 3xxx or Fxxx are usually
caused by the attached device.

3880 failures sometimes cause:
s . Channel or processor-sensed errors such as Interface
Control Check (sense data is usually presented through the

other storage director)

*  Drive sensed errors such as 49xx

A condition code 3 processor-sensed symptom can be caused
by the following:

*  An unrecoverable clock-stopped check 1 or channel check 1
that disables the channel interface

¢ A 3880 that is not operational

* A device controller that is not operational

~

Subsystem Storage Diagnostic Restrictions

(subsystem storage offline) for pack maintenance programs
{pack scan, pack formatting, etc.). A Set Subsystem Mode
command must be sent from the host (a customer procedure) to
take the subsystem storage offline.

MD Option Restrictions

Certain MD options are limited or cannot be used concurrent
with channel operations (see MD 50 in the MSM).

To Determine the Failure in the 3880

For a 3880 with Subsystem Storage, the Set Subsystem Mode
command is needed to place the Subsystem Storage online or
offline (ask the operator to perform this procedure). 1t can be
put online or offline to a single device or the complete
Subsystem.

Always enter maintenance using MD option 1 (start repair), with

-a symptom code when available. This will give a list of probable

failing FRU’s whether or not the problem can be recreated.

If the MD fails to isolate the failure go to the ECM and use the
error as an entry to the ECl. Go to the page indicated by the
error code and perform the task listed.

Note: When the Subsystem Storage Mode switches
have been set to the Diagnostic position, the MD "End
of Call"’ routine must be run to allow the subsystem
storage to come back on line.

How To Repair The 3880 - START 11

SYMPTOM

DESCRIPTION

ACTION

The 3880 is reporting a symp-
tom code of other than Oxxx,
2xxx, 3xxx, Uxxx, or Fxxx.

The attached device reports a
failure, but the CE suspects
that the storage director is

failing.

Use MD option 1 to determine
how to fix the 3880. Enter
symptom code when prompted.
For the procedure to connect
the MD, go to MD 10 in the
MSHM.

The attached 3350 or 3380
has a failure that
requires analysis.

Go to device MIM, MLX
Section, entry 5 for device
failure analysis.

The 3880 has a failure and the
failing storage director can be

A failure exists in the 3880
that allows or requires offlinelhow to fix the 3880. For the

Use MD option 1 to determine

There is power at the conven-
ience outlet, but the 3880 does
not power on.

Basic power problem. The MD

can be used.

Subsystem storage error
(Fxxx symptom code).

Subsystem storage maintenance
may be performed concurrent
with customer operations by

taking subsystem storage
offline to both SDs.

No power at the 3880 conven-
ience outlet.

Basic power problem. The MD

cannot be used.

Go to PWR 29.

Excessive errors in the 3880

The 3880 indicates excessive

Obtain the 3880 symptom code

MD maintenance option 8
(see read SD status on
MD 40 in the MSM).
Use MD option 4 to determine
the FRU group.

EREP summary report indicates
that error information is
stored in the 3880.

A non-functional error exists Use MD option 9 to determine
that impacts error reporting of fthe FRU group. For the

the storage director. Analysis
can be done without affecting

3880 operation.

procedure to connect the MD,
go to MD 10 in the MSM.

Intermittent errors with
symptom indications from
different FRUs.

A power problem such as noise,
ripple, over-voltage, or over-

current may exist.

Go to PWR 32. Check voltages
and ripple. Repair as
required. Display history
records to see if the power
sense record contains any
indication of intermittent
power problems.

The 3880 status pending LED
is always on.

More information is needed to

determine failure.

Go to PDA 600 in the MSM for
Status Pending Hang analysis.

Channel Interface Control
Checks.

Problem may be in the 3880 or

an attached channel.

Go to PDA 630 in the MSM for
analysis of Control Checks.

Figure 1. How to Repair the 3880
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Entry From Another Machine

START 100

Entry From Another Machine

* MD information is found in the MSM

Channel bus out
parity check or

Device requests Sense format Diskette drive Device requests

contro! interface
checkout

sense format not
.4,5,0r6

is0,2,3,70r
higher

Connect the maintenance device
to the machine. (See START 11
for a review of the 3880 repair
approach and MD 10* through
MD 40* for information sbout
connection and use of the main-
tenance device.} If there is no ac
power, go to PWR 29,

Select
maintenance
option 1.

problem suspected

Drive CE panel or MD has one of
Y these error messages: 3010, F010,

I

These messages normally indicate
that more than one CE is trying
to run a diagnostic program at
the same time. See START-105
for a description of the error
messages.

|

es
FF60, 3F60, FF90, 3F90, 3F50,
FF50.

More than one CE running a diag-\ No
nostic program.

[Yes

Run only ane diagnostic pro-
gram at a time

301C, FOI1C, 301D, FO1D, 3010

D]

FO1D, 301E, FO1E, 301F, FO1F,

Drive CE panel or MD has one of
No these error messages: 301B, FO18B Yes
3F70, FF70. /

INo
The drive CE panel or MD has
one of these error messages. The No
massage is displayed as 30xx or
FOxx where xx Is one of the
following: OA,0B, 0D, OE, 14-18

lYes

The most probable cause is the
3880 diskette. If another 3880
diskette at the same EC level is
available to swap, try to re-create
the probiem.

]

< Another diskette is available. >&

IYes

Swap diskette and try to re-create.

Yes
< Does error still occur >——

Order a new diskette)
Return to device and
resume original call.

3880
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/
1

Device diagnostics
tdetect 3880 error

control interface
checkout

These messages normally indicate
a 3880 diskette problem. If an-
other 3880 diskette at the came
EC level is available to swap, try
to recreate the problem. Call for
diagnostic assistance if the pro-
blem is not isolated.

Connect the maintenance devics
to the machine. (See START-11
for a review of the 3880 repair
approach and MD 10* through
MD 40" for information about
connection and use of the main-
tenance device.) If thereis no ac
power, go to PWR 29,

‘no ac power, go to PWR 29,

Connect the maintenance de-
vice to the machine. (Sea

MD 10°* for information sbout
connection and use of the
maintenance device.) If there is

© Copyright IBM Corp. 1984,1985

Select
maintenance
option 1,

Entry From Another Machine

Run control inter-
face checkout pro-
gram,

{See MD 180° for
instructions)

START 100



Entry From Another Machine (Continued)

Diskette Drive Problem Suspected

Error Messages 3010 or FO10

Error messages 3010 or FO10 indicate that drive controllers on
both storage directors are attempting to use the 3880 diskette
drive at the same time. -

Error Messages 3F50 or FF50

Error messages 3F50 or FF50 indicate that a trace save
occurred while performing an inline program. The trace
information is stored in the inline overlay area of control storage.
If the inline programs are performed before the trace table is
dumped, the trace information is lost.

Error Messages 3F60 or FF60

Error messages 3F60 or FF60 indicate that more than one drive
controller on the same storage director is attempting to use the
3880 diskette drive at the same time.

Error Messages 3F90 or FF90

Error messages 3F90 or FFI0 indicate that a drive online test
(OLT) is being run. Drive inline diagnostic programs cannot be
run at the same time.
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START 105

START 105






Maintenance Library Cross References

Contents of This Section

Entry From Other Maintenance Libraries

Definition of Entries From Other Maintenance Libraries ... ..

Definition of Exits to Other Maintenance Information Manuals

References to Other Sections

MLX 2 makes reference to START 100 for continuation of
entries from another MIM.

MLX 4 makes reference to START 11 for error exit 5.
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Entry From Other Maintenance Libraries Entry From Other Maintenance Libraries MLX 2

.
How To Use This Page FROM OTHER MAINTENANCE TO THIS MIM
. LIBRARIES PAGE
Notes:
3350 3380
1. Note the exit number g} on the page of the Maintenance Information Manual (MIM)
or maintenance device (MD) display you are leaving. , i 1 START 100, Entry A
2. Find that exit number in the proper column of the chart on the maintenance library
cross reference page (MLX 2) E 5 6 START 100, Entry B
3. Go to the referenced page in this MIM E}.
See MLX 3 for information about the conditions that caused entry into this MIM. 9 START 100, Entry C
10 2 START 100, Entry D
3 START 100, Entry E
3 START 100, Entry F
I 7 PDA 600

CHOSS See "Environmental
MLX Recording Editing

2 or 7 and Printing (EREP)

Program', GC28-0772

MAINTENANCE LIBRARY CROSS REFERENCE
|FROM OTHER LIBRARIES] TO THIS MIM
o e s wme w | Mach X

MLX 2

NGl N e

‘Machx LI R S I I

W———-———U—-——-——— = e ) coe pan ams aw pupe Start 100 e swee - N
(1 B L

Storage Control

- suD == e an e

MLX CHART
DRV 10 D
.. : ) § MLX 21 B
“= =B START 100

Machine X Machine Y

Maintenance lerary or MD Display Maintenance Library
3880 PN 6315674 881143 881216 A15621
MIM Seq AK0001 |[2o0f4 13Jan84 | 15 Aug84 | 01 Apr 85
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Definition Of Entries From Other Maintenance Libraries Definition Of Entries From Other Maintenance Libraries IVILX 3

Use this page with the 3880 MIM entry page (MLX 2} to
understand the condition that caused a given entry point.

ENTRY CONDITION 3350 | 3380
Entry to storage control interface analysis procedure.
Check out procedure for control interface from storage 1 1
control. N

Entry to storage control when sense information
indicates byte 0, bit 2, channel bus out parity is active.

Also, enters storage control if sense byte 7 does not 5 6
indécate that sense information is format 1, 4, 5, 6, 7,
or

Entry to storage control for sense format 6 information
concerning overruns and/or when sense format 6 sense 7
is obtained.

Entry to storage control if sense format 0, 2, or 3.
This entry is also required if sense format 7 (or higher) 9
is used for any reason.

Entry to storage control if '3XXX' or 'FXXX' is displayed
by the MD or in the CE panel lamps while attempting to

execute microdiagnostics. An error is found by the 10 2

storage control, usually while trying to read from a

diskette.

Device requests information on sense format 6, sense

bytes 5 and 6. 2

Device requests that the 3880 run the control interface

checkout program. 3

Device requests that the 3880 be put in the forced 4
Logging mode.

Device diagnostics found an error. in the storage control. 3
MD reference display contains error information.

Device request status pending analysis. 7
3880 PN 6315674 881143 881216 A15821
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Definition of Exits to Other Maintenance Information Manuals

Use this page when coming from other maintenance libraries to
understand the condition that resulted in a given exit point and
to locate the line in this Maintenance Information Manual (MIM).

To find the field-replaceable unit (FRU) table for a symptom
code, use the maintenance device (MD) symptom analysis

option.
EXIT EXIT CONDITION USE
1 SC 2004 (Sync In Check). Transfer error sense
(XES) register bit 5 is on, indicating that +Sync In |SC 2004
was detected after the byte count had gone to zero. (See Note)
SC 2020 (DDC Interface Check). Transfer error sense
2 (XES) register bit 2 is on, indicating that a Data SC 2020
Bus In (DBI) parity error or that +Sync In was (See Note)
detected after the byte count had gone to zero.
SC 2080 (Data Overrun). Transfer error sense {XES)
register bit 0 is on, indicating that:
- Data Bus Out (DBO) registers are not full before |SC 2080
3 receiving +Sync In (See Note)
- Need Data is not active with Take Data
- Data Ready is not active with Data Taken
SC 2008, 2810, 2820, 28CC, or 292A Request Device SC XXXX
4 Checkout (See Note)
Drive symptoms codes of I1XXX, 4XXX, 5XXX, 6XXX, 7XXX,|START 11
5 8XXX, 9XXX, or OF00 and byte 0 indicates device or use MD
failures were reported by the 3880 storage option 1
director. or 4
The 3880 does not sense a power sequence complete Power Map
6 signal from the device.
The 3380 diagnostic routine D3 finds an error. The
CTL-1 internal wrap runs without errors when the wrap
7 is performed at the 3880 tailgate and at the device |MD MAP
end of the tag\bus signal cable. The CE exits with
routine D3 error bytes. '
The 3380 diagnostic routine CO finds an error.
8 The CTL-1 internal wrap runs without errors. MD MAP
Routine D3 runs without errors.
The 3380 diagnostic routine D3 finds an error.
9 The error indicates that the 3380 controller is MD MAP
failing. The other CTL-! tests are not run.
Note: See the Error Code Index (ECI) in the ECM
manual. !
3880 PN 6315674 881143 881216 A15621
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System Maintenance Programs
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Online Tests ‘ - , online Tests PROG b

There are four 3880 online tests (OLTs): CARD Configuration Data Set Card For Each Storage
COLUMN  [PUNCH MEANING Di
irector
« T3880A-Ch i YN
88 Channel interface OLT 1 1 Blank Not used b4 to 71 ** Four card columns indic-
. . cont. ating, the first device
+  T3880B - Channel interface OLT 2 Ztoh |coS Configuration data set A configuration data set (CDS) card must also be prepared for address defined by this
; PR T " p each storage director within a 3880. Cards should be punched block. (01 = channel,
to an ot use . ; 3 = storage director
+  T3880C - Trace dump OLT-Modefs 1, 2, 3, and 11 (SD2) for base addresses not paging addresses. (See CDS Guide, 0 = physical device).
10 to 17]xxxxxxxx|Device address (right D99-CDSGA.) Each 3880 CDS card must be punched as The format is repeated
justified) follows: for each block of conti-
¢ T3880D - Trace dump OLT-Model 11 (SD1), Model! 13, : . ’ guous device addresses.
18 to 19fxx Model code (device -The preceding format ex-
Model 21, and Model 23 dependent) ample indicates that
CARD there are four con-
T3880A, T38808B, T3880C, and T3880D are described in 20 to 21102 3880 Models 1, 2, 3, and 11 COLUMN  [PUNCH  [MEANING secutive device ad-
i ’ ' (SD2 only) dresses starting at
detail on PROG 40. o Blank Not used address 130, therefore
0A 3880 Model 11 (SD1 only) indicating addresses 130
and Model 21 2 to b jcos Configuration data set to 133.
rer uisi An even number of blank
OLT Pre eq sites oc 3880 Models 13 and 23 5 to 29 |Blank Not used card columns (for example,
0, 2, and 4) can be used to
The following prerequisites are needed to run the 3880 online 22 to 23120 Class code (21 for fixed 30 4 Shared by another system. separate device address
(or 21) |block devices) (f1ag) extent blocks.
tests: Biank Not shared by another
24 to 25]02 3370 system. 32, or |/ A siash must be on the card
. . . any even containing the last device
*  Configuration data set (CDS) cards for each device and for 09 3333/3330 Models 1, 2, or 31 8 A symbolic indication of coYumn sddress extent block for
each storage director or CDS entry via the System Console t1, (SD2 only) (flag) the CDS prefix and suffix. follow- the storage director.
: ing the
at OLTs release 13.0 or higher 0A 3340/3344 32 to 35{Blank Not used “llast de- Note: When there are more
0 ) 36 to 41|cu3sB0  |cos P vice device addresses than
08 3350 Mode! 11 (SD1 only o name prefix address, can be punched in
¢ Controf program and Model 21 except card columns U4 thr-
K2 to h3|xx CDS name suffix. This fie(l)d columns ough 71, a continu-
i oc 3375 must match card columns 3 72-80 ation card must
¢ Attached device and 37 on all device CDS follow the CDS card.
0D 3350 Model! 11 (SD2 only) cards that identify devices In this case, a con-
*  Error-free block wrap diagnostic, routine 79 addressed through this tinuation character
0F 3380 storage director. The selected by the per-
person running OLTs selects son running the OLTs
2 : ; 26 to 29|Blank Not used the suffix. must be punched in
Configuration Data Set Card For Each Device : e 75 "Soe
30 to 31}04 Two-channel switch feature bl to 71 Aggressez olf‘ thehde;mes section 3 of CDS
. . i addressed throu this i -
A configuration data set (CDS) card must be prepared for each (flags) storage director are punch- E:;dzéns?gugfgig:,cggg
device attached to a storage director in a 3880. (See CDS ho Shared by more than one ?ﬂ ind;hese c?rd cz'ur:ns. \ format.
. o . . i a res o]
Guide, D99-CDSGA for instructions.) Each device CDS card 2;;;:2"?' by more than one intecface 1 a,ichuﬁcﬁzgf
- must be punched as follows: Thesg 3dd(ess ;;elds are
by Shared two-channel switch rt':'r"i blzz‘:gf address ex Control Program
32 to 35]Blank Not used
Note: One or several D di . .
36 to 37|xx A suffix identifying the devices addressed by this epen mg on the operating system, ong of the following control
storage director through storage director can be programs is needed to run the 3880 online tests:
which this device is add- 7'fwred gy another 2yszem-
ressed. This field must so, do not punch the . .
match card columrs 42 and system addresses for these OLTSEP Online Test Standalone Executive Program
43 on the 3880 CDS card devices in these card
that identifies the 3880 cclumns. . . . .
throug']h whicr'v this d?avice VM/OLTSEP Virtual Machine/Online Test Standalone Executive
is addressed. The person The fo"OWi“E is the format Program
running OLTs selects the for columns b4 through 71:
suffix. . s X . . .
3 ob%  0130** MVS/OLTEP Muitiple Virtual Storage/Online Test Executive
/ A slash indicates the end
3 of the CI')S ;ntry. * Two card columns Program
indicating, in hexa-
decimal, the number of
consecutive device
addresses defined by
this device address
extent block.
e —
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OLTSEP Summary

The OLTSEP summary assumes that the user understands the
detsiled OLTSEP procedure in the OLTSEP Users Guide,
DY9-SEPDT. See also appendix B in S/370 Diagnostic
‘Reference Summary, SY25-0612, for a bibliography of OLTSEP
manuals.

Load OLTSEP

1. Mount the OLTSEP tape, punched cards, or disk pack.
2. Enter the IPL unit address.
3. IPL.

OLTSEP causes the following printout:

SEP188D ENTER DATE (AND TIME)
'MM/DD/YY,HH/MM/SS'

Start OLTSEP

Note: When the level of the OLTSEP being used is
release 10.0 or higher or when running under VM, any
reply can be entered without the R XX," ' format.

1. Reply as foliows to the enter date message by entering the
actual menth/day/year, hour/minute/second:

ENTER:
MM/DD/YY,HH/MM/SS

2. OLTSEP causes the following printout in which V=version,
L=level, and XX.Y=version.level number:

SEP392I OLT LOAD ADDRESS is XXXXXX HEX.
SEP102I OLTS running V/L=XX.Y

SEP107I OPTIONS ARE NTL,NEL,EP,
CP,NPP,PR,FE, NMI, SI, NRE

SEP105D ENTER DEV/TEST/0OPT/

3. When OLTs must be run from punched cards, the reader

device must be varied from tape or disk to card. To do this,

reply as follows to the preceding printout:
ENTER:
VARY RDR=XXX
XXX contains the address of the card reader.
4. OLTSEP causes the following printout in reply to step 3:

SEP2191 VARY COMPLETE
01 SEP105D ENTER DEV/TEST/OPT/

5. If remote technical assistance network (RETAIN) is to be
used, reply as follows to the preceding printout:

ENTER:
REI
6. OLTSEP causes the following printout in reply to step 5:

*RETAIN/370 READY
01 SEP105D ENTER DEV/TEST/OPT/

Select and Run an OLT

An OLT can be selected and run with or without specific
routines.

With Specific Routines

The OLT, selected and run with specific routines, can be run
with or without specific options.

With Specific Options

Reply as foll;)ws to the DEV/TEST/OPT/message.
ENTER:

XXX/T3880Y, z/ui ,RE/

The Xs contain the address of any device connected to the
storage director to be tested. The Y contains the 3880 OLT
identifier (ID) A, B, C, or D. The Z contains the routine to be
run. See PROG 40 for a description of all 3880 OLT IDs and
OLT routines.

MI,RE indicates that the Ml and RE options are run instead of
NM! and NRE. The following list contains all the options, their
mnermonics, and indicates the default options. All default
options are run when no specific option is indicated.

OPTION MNEMONIC DEFAULT
Test lcop (n) TL(n)
No test loop NTL X
Error loop EL
Error loop EL(T)
(I-indefinite)
Error loop (n) EL(n)
No error loop NEL X

Note: Options followed by the ietter n run as often as
indicated by the person running the OLTs.

The error foop option runs 16 times. The error lcop (1)
option runs indefinitely or until stopped by the person
running the OLTs.

3880
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GPTION MNEMONIC DEFAULT
Error print EFP X
No error print NEP
Control print cp X
No ‘control print NCP
Parallel print (n) pPpP(n)
No parallel print NP X
Print PR X
No print NP
First error FE X
communication
No first error NFE
communication
Manual intervention MIX
No manual intervention NMI X
Spurious interrupt SI X
No spurious interrupt NSI
Remote FE control RE
No remote FE control NRE X

Note: The remote FE control (RE) option runs only
when the remote technical assistance network {RETAIN)
is active. To activate RETAIN, see step 5 under START
OLTSEP.

The options indicated by an X in the default column run
when no specific option is specified.

Cnce an OLT is selected, OLTSEP checks for the type of
pack mounted on the selected device. If a CE pack is
not mounted, OLTSEP causes the following printout:

CE PACK NOT ON XXX.
REPLY B TO BYPASS, R TO RETRY, P TO PROCEED

XXX contains the device address.

Since the 3880 OLTs do not read or write cn DASD, reply as
follows:

ENTER:
P

If a CE pack is mounted, OLTSEP does not cause the previous
printout.

If the labe! on a mounted pack cannot be read, OLTSEP causes
the following printout:

UNREADABLE LABEL ON XXX
REPLY B TO BYPASS, R TO RETRY, P TO PRCCEED

XXX contains the selected device address.

Since the 3880 OLTs do not read or write on DASD, reply as
follows:

ENTER:

P

See OLTSEP Users Guide, D99-SEPDT for details concerning the

options

PROG 10

OLTSEP Summary

Without Specific Options

Reply as follows to the DEV/TEST/OPT/ MESSAGE.

ENTER:

XXX/T3880Y,2//

The Xs contain the address of any device connected to the
storage director to be tested. The Y contains the 3880 OLT
identifier (ID} A, B, C, or D. The Z contains the routine to be
run. The options (indicated in the default calumn under With
Specific Options) are run. All routines contained in the OLT are

run. See PROG 40 for a description of all 3880 OLT IDs and
OLT routines.

Without Specific Routines

The OLT, selected and run without specific routines, can be run
with or without specific options.

Stop A Run

1. Press Interrupt to stop a run.
2. OLTSEP causes the following printout:

SEP 1071 OPTIONS ARE SEP 105D ENTER
DEV/TEST/OPT/

After stopping a run, perform one of the following:
*  Restart the OLT.

e Start another OLT.
¢ Cancel the OLT.

Restart the OLT

To restart the OLT, reply as follows to the DEV/TEST/OPT/
message.

ENTER:

/77

Start Another OLT

1. Stop the OLT.
2. Select and run another OLT as described on PROG 10
under Select And Run An OLT.

Cancel the OLT

To cancel the OLT, reply as follows to the DEV/TEST/OPT/
message.

ENTER:
CANCEL

See OLTSEP Users Guide, D99-SEPDT, for details on how to
stop a run.

PROG 10
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VM/OLTSEP Summary

The VM/OLTSEP summary assumes that the user understands
the VM/OLTSEP load procedure in the /BM Virtual Machine
Facility/370, OLTSEP and Error Recording Guide, GC20-1809.
See also Appendix B in Reference Summary, SY25-0512 for a
bibliography of OLTSEP manuals.

The following conditions must be satisfied to permit testing from
8 virtusl machine environment.

1. The integrity of the complete system cannot be degraded to
the point where the VM/370 program cannot run.

2. 1/0 and channel logic communication paths are operative as
applied to OLTSEP and OLTS.

3. The virtual machine assigned to the CE is available and
functioning.

4  The communication path from and to the CE's terminal is
functioning and in an enabled state.

5. The CE user virtual machine identification (userid) and
password are known to the CE.

6. The devicels) to be tested must be available for the CE's
exclusive use.

Note: As a user of a virtual machine, it is assumed
that the CE has the class G and F commands and CMS
allocated for his use.

the system directory. To resolve this conflict of different
addresses, the DEFINE command is used.

define 009 as 01F

+  Timer Real and EC Mode On must be set to on to perrhit
testing from a virtual machine environment.

Note: To verify this the CE must have previously
logged onto his virtual machine.

*  To verify that Timer Real and EC Mode are on:
ENTER:
Q SET
If Timer Real and EC Mode are not set to on:
ENTER:
SET TIMER REAL
ENTER:
SET EC MODE ON
By keying in what are termed ‘‘console functions’’ from the CE

virtual machine, simulation of many of the functions that are
performed by a real system/370 can be accomplished.

The typical CE virtual machine configuration specified in the user ATTN,REQUEST | Attention interrupt from a
directory may consist of the following: system console
ADSTOP Address stop facility
USER CEMAINT PASSWORD 512K 1M GF DISPLAY Display storage and display
CONSOLE 009 3278 register capabilities of a
SPOOL 00C 2540 READER system console
SPOOL 00D 2540 PUNCH EXTERNAL External interrupt key on the
SPOOL 00E 1403 PRINTER A system console
MDISK 190 3350 000 050 CMS190 R IPL Console Load key .
MD[SK ‘9‘ 3350 010 GO5 CMS001 W NOTREADY LSZS'Of READY to a virtual
vice
The above configuration is interpreted as follows: READY Rg:\l}?cztate of a virtual
REWIND Function of the Tape Drive

*  The first line contains, in left-to-right order, the user Rewind Key

identification for the virtual machine, the security password, STORE Function provided by the

the normally assigned storage size, the maximum storage store key on the system

size the user can specify, and the privilege classes G and F. console

The G class is necessary for the CE to examine or change

any values in his virtual machine; such as to examine sense

bytes or change PSW values. The F class allows the CE to

invoke CPEREP to edit and clear error records and to invoke

a trace facility to a 3704/3705.
¢ The remaining lines identify the virtual addresses used with

the CE virtual machine.
*  Normally, system consoles have an address of O1F.

Therefore, assembled diagnostic tape reflects this address.

Virtual consoles are configured with an address of 009 in
3880 PN 6315675 881143 881216 A15621 A21802
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Load VM/OLTSEP
1. Mount the OLTSEP tape or disk pack.
2. Log on to the CE virtual machine.

Enter:
L CEMAINT
VM/370 responds with:
ENTER PASSWORD
Enter:
CE
3. Request that the operator attach to the CE virtual machine
the IPL device and any device connected to the storage
director to be tested.
4. Enter:

I XXX

The Xs contain the address at which the OLTSEP tape or disk
pack was attached.

Start OLTSEP

Start is the same as indicated for OLTSEP on PROG 10.

Stop A Run

Press the attention key twice quickly to stop a run. This allows
the CE to enter the CP environment to perform a virtual machine
function; and, at the same time, temporarily suspends the
previous operation.

Restart The OLT

To restart the OLT use the CP EXTERNAL command.
ENTER:

EXT

Cancel the OLT

OLTSEP can be cancelled while running under VM. However, to
exit OLTSEP and give control back to the operating system,
press the attention key twice quickly to enter the CP
environment.

ENTER:

LOG

VM/OLTSEP Summary

VM/OLTSEP Summary
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0S/VS10S/VS2 MVS OLTEP Summary

This OLTEP summary assumes that the user understands the
detailed OLTEP procedures in the Online Test Standalone
Exscutive Program (OLTSEP) Users Guide, DSS-SEPDT. See
also Appendix B in S/370 Diagnostic Reference Summary,
SY25-0512, for a bibliograpty of OLTEP manuals.

invoking OLTEP

OLTEP is resident within the operating system.

Start OLTEP

Note: Refer to the account management guide for
OLT procedures.

Note: Before starting OLTEP, get the operator to vary
offline any device connected to the storage director to
be tested.

1. To invoke OLTEP by using job control language {JCL) in the
OS job stream, cards must be prepared to execute the
program.

2. Toinvoke OLTEP with the START command, use one of the
following. (The START command can be used only if an
OLTEP procedure is cataloged in SYS1.PROCLIB.)

S OLTEP.PN,OPTIONS (VS1)
§ OLTEP,OPTIONS (VS2), (MVS)

Definitions of the symbols used in the START command are:

S-= START command

OLTEP = name of OLTEP procedure in SYS1.PROCLIB

PN = partition number (VS1 only)

,OPTIONS = see appropriate OLTEP publication for
examples.

3. OLTEP causes the following printout:
iFD102i OLTS RUNNING

Starting at this point, and throughout the running of OLTEP,
various messages may be generated. See Online Test
Standalone Exscutive Program (OLTSEP) Users Guide,
D99-SEPTD. See also appendix B in S/370 Diagnostic
Reference Summary, SY25-0512, for a bibliography of
OLTEP manuals.

Note: When running OLTEP under OS or MVS a
two digit reply code must be replied to. The R

4. OLTEP causes the following printout:
IFD 105D ENTER DEV/TEST/OPT/

5. If RETAIN is to be used, reply as follows to the preceding
printout:

ENTER:
REI
6. OLTEP causes the following printout:

01 '"*RETAIN/370 READY'’
01 SEP105D ENTER DEV/TEST/OPT/

Select and Run OLT

An OLT can be selected and run with or without specific options.

With Specific Options

Reply as follows to the DEV/TEST/OPT/ message.
ENTER:

XXX/T3880Y,Z/MI,RE/

The Xs contain the address of any device connected to the
storage director to be tested. The Y contains the 3880 OLT
identifier (ID) A, B, C, or D. The Z contains the routine to be
run. See PROG 40 for a description of all 3880 OLT IDs and
OLT routines.

MI, RE indicates that the M1 and RE options are run instead of
NMI and NRE. The following list contains all the options, their
mnemonics, and indicates the default options. All default
options run when no specific option is specified.

OPTION MNEMONIC DEFAULT
Test loop (n) TL(n)
No test loop NTL X
Error loop EL
Error loop EL(T)
(I-indefinite)
Error loop (n) EL(n)
No errof loop NEL X

Note: Options followed by the letter n run as often as
indicated by the person running the OLTs.

0S/VS1 0S/VS2 MVS OLTEP summary PROG 25

OPTION MNEMONIC DEFAULT
Error print EP X
No error print NEP
Control print cp X
No control print NCP
Parallel print(n) PP(n)
No parallel print NP X
Print PR X
No print NP
First error FE X
communication
No first error NFE
communication
Manual intervention MI
No manual intervention NMI X
Spurious interrupt SI X
No spurious interrupt NSI
Remote FE control RE
No remote FE control NRE X

Note: The remote FE control (RE) option runs only
when the remote technical assistance network (RETAIN)
is active. To activate RETAIN, see step 5 under Start
OLTEP.

The options indicated by an X in the default column run
when no specific option is specified.

See Online Test Standalone Executive Program (OLTSEP)
Users Guide, D99-SEPDT. See also appendix B in

S/370 Diagnostic Reference Summary, SY25-0512, for
a bibliography of OLTEP manuals.

Without Specific Options

Reply as follows to the DEV/TEST/OPT/ message
ENTER:

XXX/T3880Y//

The Xs contain the address of any device connected to the
storage director to be tested. The Y contains the 3880 OLT

identifier (ID) A, B, C, or D. The options {indicated in the default

column under With Specific Options) are run. All routines

contained in the OLT are run. See PROG 40 for a description of

all 3880 OLT IDs and OLT routines.

Stop A Run

1. After an OLT is selected and run, OS/OLTEP causes the

2. To stop OLTEP, reply as follows to the preceding printout:
ENTER:
x
‘X’ represents any character.
3. OLTEP causes the following printout:
01 IFD105D ENTER DEV/TEST/OPT/
After stopping a run, do one of the following:
Restart the OLT
Restart the OLT with different options

Start another OLT
Cancel the OLT

Restart the OLT

To restart the OLT, reply as follows to the DEV/TEST/OPT/
message.

ENTER:
///

Restart the OLT with Different Options

To restart the OLT with different options, reply as follows:
ENTER:
//xyz/

XYZ represent the different options.
For other options, see the option list.
Start Another OLT

To start another OLT, reply to the DEV/TEST/OPT/ message
with the desired OLT information.

Cancel the OLT

To cancel the current OLT, reply as follows to the
DEV/TEST/OPT/ message:

e i an UL ENTER:
(f‘)/l1\/"S///éLTfE(gmat is not used for OS/OLTEP or The error loop option runs 16 times. The error loop {I) following printout: ‘
) option runs indefinitely or until stopped by the person CANCEL
running the OLTs. 00 IFD 104E TO FORCE COMMUNICATION WITH OLTEP )
EXECUTIVE, ENTER ANY CHARACTER. See Online Test Standalone Executive Program (OLTSEP) Users
Guide, D99-SEPDT for details on how to stop OS/OLTEP. See
also Appendix B in S/370 Diagnostic Reference Summary,
SY25-0512, for a bibliography of OLTEP manuals.
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DOS/OLTEP DOS/VSE OLTEP Summary

The DOS/OLTEP summary assumes that the user understands
the detailed DOS/OLTEP procedure in Systems DOS/VS OLTEP.,
GC33-5383. See also Appendix B in S/370 Diagnostic
Reference Summary, SY25-0512, for a bibliography of OLTEP
manuals.

Load DOS/OLTEP

DOS/OLTEP is resident in the operating system.

Start DOS/OLTEP

Before starting DOS/OLTEP, the job control language (JCL) must
be entered using punched cards or the system console. See
Systems DOS/VS OLTEP, GC33-5383, for details concerning
the entering of the JCL.

1. After the JCL is entered, DOS/OLTEP causes the following
printout:

E1021 OLTS RUNNING
E1021 OPTIONS ARE NTL, NEL, EP,

CP, NPP, PR, FE, NMI, SI, NRE

The Xs contain the address of the device to be tested. The Y
contains the 3880 OLT identifier (ID) A, B, C, or D. See
PROG 40 for a description of all 3880 OLT IDs and OLT
routines.

MI, RE indicates that the Ml and RE options are run insteac of
NMi and NRE. The foliowing list contains all the options, their
mnemonics, and indicates the default options. All default
options run when no specific option is specified.

OPTION MNEMONIC DEFAULT
Test loop (n} TL{n)
No test 1loop NTL X
Error loop EL
Error loop EL(I)
(I~-indefinite)
Error loop (n) EL(n)
No error loop NEL X

Note: Options followed by the fetter n run as often as
indicated by the person running the OLTs.

The error loop option runs 16 times. The error loop ()
options run indefinitely or until stopped by the person
running the OLTs.

OPTION MNEMONIC DEFAULT
01 E105D ENTER DEV/TEST/OPT/
Error print EP X
2. If RETAIN is to be used, reply as follows to the preceding No error print NEP
printout: Control print cp X
No control print NCP
ENTER: Parallel print (n) PP(N)
’ No parallel print NPP b4
R 01, 'RET' Print. PR X
No Print NP
. . i First error FE X
3. DOS/OLTEP causes the following printout: communication
. s No first error NFE
01 "*RETAIN/370 READY communication
Manual intervention MI
01 SEP105D ENTER DEV/TEST/OPT/ No manual intervention NMI X
Spurious interrupt SI X
No spurious interrupt NSI
Select and Run an OLT Remote FE control "B
. . No remote FE control NRE X
An OLT can be selected and run with or without specific options.
With Specific Options
Reply as follows to the DEV/TEST/OPT/ message:
ENTER:
R 01, 'XXX/3880Y/MI,RE/'
Note: The R 01,'/// format is not necessary for
DOS/VSE OLTEP, therefore the CE may reply as follows:
XXX/3880Y/MI,RE/
3880 PN 6315676 881143 881216 A15621 A21802
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Note:

The remote FE control (RE) option runs only when the
remote technical assistance network (RETAIN) is active.
To activate RETAIN, see step 2 under START
DOS/OLTEP.

The options indicated by an X in the default column run
when no particular option is specified. See Online Test
Standalone Executive Program (OLTSEP) Users Guide,
D99-SEPDT, for details concerning the options. See”
also Appendix B in S/370 Diagnostic Reference

Summary, SY25-0512, for a bibliography of OLTEP
manuals.

Without Specific Options

Reply as follows to the DEV/TEST/OPT/ message:

ENTER:

R 01, 'XXX/3880Y//"'

The Xs contain the address of the device to be tested. The Y
contains the 3880 OLT identifier (ID) A, B, C, or D. The options
(indicated in the default column under With Specific Options} are

run. All routines contained in the OLT are run. See PROG 40
for a description of all 3880 OLT IDs and OLT routines.

Stop a Run

1. To stop DOS/OLTEP, press Interrupt.

2. DOS/OLTEP, causes the following printout:
O1E105D ENTER DEV/TEST/OPT/

3. Reply to the preceding printout as follows:
ENTER:
R 01, '"cancel’

This cancels DOS/OLTEP.

DOS/OLTEP DOS/VSE OLTEP Summary
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OLT Descriptions

T3880A Channel Interface OLT 1

‘"The T3880A channel interface OLT 1 provides a quick
verification of the correct operation of the channel interface.

Befere running the T3880A channel interface OLT, the
channel interface wrap microdiagnostic must run error ~
free.

The T3880A OLT contains four routines:

Routine 1

Routine 1 verifies that the storage director can execute a Sense
I/0 command and a chained Sense 1/O command. The data
received from the addressed storage director during the chained
Sense /0 command is validated for correct data transfer.

Routine 2

Routine 2 verifies that the storage director can execute both a
chained and an unchained Read and Reset Buffered Log
command.

The log data received from the addressed storage director during
the chained Read and Reset Buffered Log command is validated
for correct data transfer.

The log data received from the addressed storage director during
the unchained Read and Reset Buffered Log command is printed.

Routine 3

Routine 3 issues a Recalibrate channel command word (CCW)
which ends with a seek complete. After the seek complete, the
storage director initiates a selection sequence. Routine 3 verifies
that the storage director can initiate a selection sequence, and
that the selection sequence operates correctly.

Scope Loops

Routine 3 issues a Recalibrate channel command word {CCW)
which ends with a seek complete. After the seek complete, the
storage director initiates a selection The Diagnostic Code Manual
(DCM) contains sequence charts used for scope looping only
during routines 1 and 3 of the T3880A OLT. To initiate the
scope loop, specify the EL{l} option when selecting the OLT.

The following examples show how to initiate a scope loop for
routines 1 and 3 of the T3880A OLT:

XXX/T3880A,1/EL(1),YY, 22/
XXX/T3880A,3/EL(I),YY, 22/

The Xs contain the address of any device connected to the
storage director to be tested. YY, ZZ indicate other options
which may be specified.

Routine 4

Routine 4 verifies that the channel Enable/Disable switch for the
addressed storage director is operating correctly. This is done
by issuing a Sense 1/0 command and then checking for a correct
symptorn code and channel status word (CSW).

T3880B Channel Interface OLT 2

The T3880B channel interface OLT 2 is an extension of the
T3880A channel interface OLT 1. T3880B and support routine
75, the functional diagnostic, run concurrently under oniine test
stand alone executive program (OLTSEP). Routine 75 is initiated
from the maintenance device (MD) before running T3880B.
Support routine 75 replaces the functional microcode in the
storage director and processes special diagnostic CCWs issued
by T3880B.

Before running T38308B, T3880A must run error free.

Note: After running OLT T3880B and routine 75,
perform an IML operation in the 3880 storage director
when running under support mode.

T3880B OLT Restrictions
T3880B OLT has the following restrictions:

s Equated device addresses cannot be used when executing
this OLT. All device addresses used must be defined by a
configuration data set {CDS) entry. See PROG 5 for CDS
card preparation.

* The CPU that executes the OLT should not be in the hard
stop mode.

* Routine 3 does not execute when running OLTSEP under
virtual machine (VM).

The T38808 OLT contains three routines:

Routine -1

Routine 1 verifies that the mark-in circuits and the retry CCW
are operating correctly. This is done by support routine 75, the
functional diagnostic, causing the storage director to activate
Mark In. Mark In causes the channel to retry the CCW. The
retry CCW causes support routine 75 to send a data byte X'DA’
to the system. When routine 2 detects X'DA’, the retry CCW is
successful.

Routine 2

Routine 2 verifies that the unit command word {(UCW) plug is
plugged unshared.

3880 PN 6315675 881143
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Routine 3

Routine 3 verifies that the disconnect-in circuits and the
selective reset circuits in the storage director are operating
correctly. This is done by support routine 75, the functional
diagnostic, forcing a check 1 condition. This causes the storage
director to activate Disconnect In, to which the channel
responds by initiating a selective reset sequence. Initiating the
selective reset sequence causes the storage director to reset.

T3880C Trace Dump OLT - Models 1, 2, 3
and Model 11 (SD2)

T3880C does not run on the 1BM 3880 Mode! 21 or 23.

T3880D Trace Dump OLT - Model 11
(SD1), Model 13, Model 21, and Model 23

The T3880D Trace Dump OLT reads, formats, and prints
functional microcode trace data collected in the 3880 storage
directors attached to subsystem storage. The Trace Dump is
printed both formatted and unformatted. The following
information is printed in the order shown:

1. Dynamic Trace Data (formatted)
a. Channel and Storage Director Address
b. Channel Commands
c. Status
d. Module Identifiers {IDs})
2. State Save Data (formatted)
Trace/Save ldentifiers (IDs)
External Registers
Indirect Registers
Internal Registers
Maintenance Connection Trace Data
Variable Information Tables and Control Blocks
3. Hexadecimal Dump (unformatted)
4. Microcode EC and Part Numbers

~0oaooTe

Before running this OLT, the trace should have been initiated and
then ended. Use maintenance device option 8 for initiating and
ending the trace.

If the trace was not initiated, or if the trace did not end
correctly, the T3880D Trace Dump OLT receives a Condition
Code 1 and a Unit Exception in the channel status word (CSW),

OLT Descriptions

OLT Descriptions
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3880 OLT Error Messages PROG 50

SECTION | REFERENCE
] NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS DIAGNOSTIC INFORMATION CE ACTION
3880A Any Error code is-xx An unexpected error occurred, See the CE action on PROG 55
or resulting in a unit check. A through 95 for the message
38808 Sense (X'C4') command success- preceding this one.
fully read the symptom code.
3880A 001 *WAIT TIME OUT The ending status was not 1. Check following messages for
or ERROR=aacd ROUTINE-rr PASS-pp received within 1 second after additional details.
38808 XPTDCC-x. .. the start of an input/output 2. Go to the cable swap procedure
. (1/0) operation. on CARR 230.
aacd=Unit address entered in reply to the DEV/TEST/OPT
printout
aa=channel
c =storage director
d = device (not addressed)
rr=0LT routine (test) number
00=0LT initialization
FF=0LT termination or cleanup
See routine (test) description on PROG 40
pp=Routine 01-0C are run 255 times unless the EXT=option
is used. This count indicates if a failure is solid (PASS-01)
or intermittent. This count is not present if the error does
not occur in routines 01-0C, or if the EXT=1 or options are not
used.
3880A 002 *CU CDS SUFFIX NOT IN CDS ENTRY FOR UN!T=xxxx The 3880 suffix in card columns Correct the 3880 suffix on the
or 36 and 37 is wrong on the CDS card for unit xxxx. See
38808 configuration data set (CDS) for | PROG 5 under Configuration Data
unit xXxxx. Set Card for each device.
3880A 003 *UNIT ADDRESSES NOT IN €DS ENTRY CU3880xx The CU3880 prefix in card columns| Correct the CU3880 prefix on the
or 36 to 41 is wrong on the CDS card| CDS card for the 3880. See
38808 for the 3880. PROG 5 under Configuration Data
Set Card for each storage
director.
3880A 004 *TOO MANY UNIT ADDRESSES IN CDS ENTRY CU3880xx One of the following conditions
or has been detected:
38808
- More than 32 unit addresses
were specified in a unit
address block
- More that 128 unit addresses
were specified in the CDS entry
3880 PN 6315675 881143 881216 A15621 A21802
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3880 OLT Error Messages

SECTION | REFERENCE
1D NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS DIAGNOSTIC INFORMATIGN CE ACTION
38808 005 WARNING - SYSTEM VOLUMES MUST BE ACCESSIBLE Format | (DOS/OLTEP/Unshared CU) 1. Except for the
THROUGH SD NOT BEING TESTED ASSGN-designated unit used at
THIS SD (aacd) MUST BE Packs required for the operation OLTEP 'ENTER-DEV/TEST/0PT/'
ASSIGNED TO OLTEP PARTITION of DOS must not be mounted on a time, the units listed must be
UNIT ADDRESSES ACCESSIBLE BY TH!S SYSTEM AND SD drive attached to the storage placed in an unassigned
XXXX XXXX... director to be tested. Subsequent condition using the DVCDN
ENTER P TO PROCEED, C TO CANCEL actions block DOS access to all command .
indicated units. 2. If action | is successful,
See reference number 001 for explanation of storage reply P.
director address (aacd). 3. If action 1 is unsuccessful,
reply C. To run this test,
bring down DOS and perform an
IPL of OLTSEP with another
storage director.
38808 005 WARNING - SYSTEM VOLUMES MUST BE ACCESSIBLE Format 2 (OLTSEP/Shared CU) 1. If a sharing system is using
THROUGH SD NOT BEING TESTED 0S, use the Vary command to
-THIS SD (aacd) MUST BE See format 1 above. ~place the indicated units in
ASSIGNED TO THE OLTEP PARTITION AND BE EITHER an offline status on the
VARIED OFFLINE (0S) OR PHYSICALLY UNASSIGNED If packs required for the system.
(DOS DVCDN) operation of a sharing system are| 2. If a sharing system is using
IN ALL SYSTEMS SHARING THIS SD accessible only through the DOS, use the DVCDN command to
UNIT ADDRESSES ACCESSIBLE BY THIS SYSTEM storage director under test, place the indicated physical
AND SD either of those packs must be units in an unassigned
ENTER P TC PROCEED, C TO CANCEL moved to another subsystem, or condition.
that system must be brought down | 3. If actions 1 and / or 2 are
See reference number 001 for explanation of storage in order to be tested. successfully completed, reply
director address {aacd). P. If unsuccessful, reply C.
Note: Sharing systems may use
different storage director
addresses for these devices.
38808 006 ENABLE THE SD (aacd) CHANNEL INTERFACE TO BE 1. Enable the storage director
TESTED (aacd) channel interface to be
ENTER P TO PROCEED, C TO CANCEL tested (3880) operator panel.
2. The storage director/channel
See reference number 001 for explanation of storage interfaces not being tested
director address (aacd). should be disabled at the
operator panel.
3880 PN 6315675 881143 881216 A15621 A21802
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3880 OLT Error Messages

3880 OLT Error Messages

SECTION | REFERENCE
1D NUMBER

ERROR MESSAGES AND CONSOLE COMMUNICATIONS

DIAGNOSTIC INFORMATION

CE ACTION

38808 007

*ERROR DURING ROUTINE 75 OR SD NOT READY
CONTROL UNIT-aacd ROUTINE-00

XPTD CC-1 XPTD STATUS-2C00

RCVD CC-X...

See reference number 00! for explanation of storage director
address (aacd).

While attempting to determine if
support routine 75 has been
executed, an immediate control
command received unexpected
results.

The storage director diagnostic
presents channel end, device end,
and unit check status to all
commands unless a diagnostic
command is received.

1. Check subsequent reference
number 007 messages for
additional details of the
error.

2. Ensure that all actions re-

quired by reference number 006

messages were completed.

3. Reload routine 75. See MD 180

in the MSM.

38808 017

RTN-xx BYPASSED. OLTEP CNTRL MODE REQD

Either the OLT is running under
an operating system (VM or MVS),
or the OLT is running under a
stand-alone OLTEP (OLTSEP), but
control mode is not available.

Routine (xx) is skipped. The OLT
proceeds to the next routine.

If this routine must be run,
bring down the operation system
and perform an IPL of OLTSEP
through another control unit.

Otherwise, no action is required.

38808 021

*ERROR DURING DIiSCONNECT-IN TAG TEST
CONTROL UNIT-aacd ROUTINE-03 PASS-pp
XPTD CC-1 XPTD STATUS-0CO0
RCVD CC-x...

See reference number 001 for explanation of storage director
address, routine number, and pass count.

Expected condition code or
initial status was not received
in response to a X'CF' command.

Go to the cable swap procedure
on CARR 230.

38808 032

OLT TERMINATED SUCCESSFULLY

The test ended without detecting
any errors.

Return to the MD.

3880

Mim Seq AMO0QO1
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3880 OLT Error Messages

SECTION | REFERENCE
1D NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS DIAGNOSTIC INFORMATION Ct ACTION
38808 024 *ERROR DURING MARK-IN TAG TEST Format 1 1. Suspect Mark-In tag line.
CONTROL UNIT-aacd ROUTINE-01 PASS-pp 2. Perform reference number 001
XPTD CC-0 XPTD STATUS-0CO0 Expected condition code (initial CE action.
RCVD CC-X... status of ending status) was not
. received in response to a X'C2'
command .
See reference number 001 for explanaticn of storage director
address, routine number, and pass count.
38808 024 *ERROR DURING MARK-IN TAG TEST Format 2 1. Suspect Mark-In tag line.
CONTROL UNIT-aacd ROUTINE-O1 PASS-pp 2. Perform reference number 001
XPTD DATA-DA Storage director retry is trans- CE action.
RCVD DATA-xx parent to the processor. The
. storage director diagnostic
signals the OLT on every other
X'C2' command with X'DA' data
when storage director retry was
See reference number 001 for explanation of storage director successfully performed.
address, routine number, and pass count.
38808 025 *ERROR DURING CHANNEL UNSHARED UCW TEST Format 1 1. Igrore the message if channel
: CONTROL UNIT-aacd ROUTINE-02 PASS-pp UCW for device under test is
XPTD €C-1 XPTD STATUS-0800 Command X'CB' was issued to cause plugged for shared (not block
RCVD CC-x... posting of Channel End Status. multipliex) operation.
This test verifies unshared 2. Check channel UCW's for
(block multiplex) channe! correct unshared plugging for
operation. each device on this storage
director if unshared (block
See reference number 001 for explanation of storage director multiplex) operation is
address, routine number, and pass count. failing.
38808 025 *ERROR DURING CHANNEL UNSHARED UCW TEST Format 2 1. Ignore the message if channel
CONTROL UNIT-aacd ROUTINE-02 PASS-pp UCW for device under test is
XPTD CC-1 XPTD STATUS-0C00 XPTD STATUS-0400 Command X'DB' was issued while plugged for shared (not block
RCVD CC-x Device End status was still multiplex) operation.
. outstanding for the previous 2. Check channel UCW's for )
See reference number 001 for explanation of storage director X'CB' command. correct unshared plugging for
address, routine number, and pass count. each device on this storage
director if unshared (block
multiplex) operation is
failing.
3880 ' v PN 6315675 881143 881216 A15621 A21802
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3880 OLT Error Messages

SECTION | REFERENCE
1D NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS DIAGNOSTIC INFORMATION CE ACTION
3880A 069 T3880A CANNOT RUN ON UNIT-xxxx Unit address xxxx, entered in 1. Ensure that the specified unit
or UNSUPPORTED DEV TYPE-tt reply to the ENTER-DEV/TEST/OPT address is correct.
38808 printout, is assigned to device 2. If the correct unit address is
type tt. used, change the CDS entry for
unit xXxxx.
Supported device types include (
the following: See PROG 5 under Configuration
Data Set Card for each device.
Type Device
0B 3350
3880A 070 ENABLE CHANNEL SELECTED ON SD None 1. See the operator panel on
REPLY ANY CHARACTER WHEN DONE PWR 74 for the location of the
Enable/Disable switch.
2. Place the selected
Enable/Disable switch in the
enable position.
3. Reply with any character.
3880A 071 DISABLE CHANNEL SELECTED ON SD None 1. See the operator panel on
REPLY ANY CHARACTER WHEN DONE PWR 74 for the location of the
Enable/Disable switch.
2. Place the selected
Enable/Disable switch in the
enable position.
3. Reply with any character.
3880A 072 ERROR, CHANNEL APPEARS ENABLED, SHOULD BE Received a normal status Verify that the Enable/Disable
DISABLED indication to a Sense 1/0 switch for the selected channels
SD-xxxxRTN-03 PASS-xx command. The channel seems to be is in the Disable position on the
XPTDCC-3 enabted, but should be disabled. addressed storage director. If it
*RCYDCC-x *RCVD STATUS-0C00 is in the Disable position,
suspect the switch, cable, and
x=0, 1, or 2 associated CI|F card. The switch
and CIF card can be swapped to
isolate the problem. If the
problem is not corrected, go to
the cable swap procedure on
CARR 230.
3880A 073 ERROR, CHANNEL APPEARS DISABLED, SHOULD BE Received an abnormal status Verify that the Enable/Disable
ENABLED indication to a SENSE 1/0 switch for the selected channel
SD-xxxxRTN-03 PASS-xx command. The channe! seems to be is in the Enable position on the
XPTDCC-0 XPTD STATUS-0C00 disabled, but should be enabled. | address storage director. If it
"RCVDCC-x is in the Enable position, go to
cable swap procedure on CARR 230.
x=0,1, or 2
3880 PN 6315675 881143 881216 A15621 A21802
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3880 OLT Error Messages

SECTION | REFERENCE
1D NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS DIAGNOSTIC INFORMATION CE ACTION
3880A 074 SD BUFFERED LOG DATA-000010008000006000000000000000 Storage control logs have been None
reset. The data displayed was
not logged.
3880A 075 SENSE 1/0 COMMAND ERROR Failed to receive the expected . Verify that the Enable/Disable
SD-XXXXRTN-01 PASS-01 condition code or status (0C00) switch for the selected
XPTDCC-0XPTD STATUS-0C00 after issuing a Sense 1/0 channel is in the Enable
“RCVDCC-X Command. position on the storage
director.
. Go to the cable swap procedure
X=0, 1, 2, or 3 on CARR 230.
3880A 076 READ AND RESET BUFFERED LOG COMMAND ERROR Failed to receive the expected . Verify that the Enable/Disable
SD-XXXXRTN-01 PASS-01 condition code or status (0C00) switch for the selected
XPTD CC-0 XPTD STATUS-0CO00 after issuing a Read and Reset channel is in the Enable
“RCVDCC-X Buffered Log Command. position on the storage
director.
. Go to the cable swap procedure
X=1, 2, or 3 on CARR 230.
3880A 077 CHAINED SENSE 1/0 COMMAND ERROR Failed to receive the expected . Verify that the Enable/Disable
SD-XXXX RTN-0Ot PASS-01 condition code or status (0C00) switch for the selected
XPTDCC-0 XPTD STATUS-0CO00 after issuing a chained Sense channel is in the Enable
“RCVDCC-X 1/0 command. position on the storage
director.
. Go to the cable swap procedure
X=1, 2, or 3 on CARR 230.
3880 PN 6315675 881143 881216 A15621 A21802
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REFERENCE
SECTION D |NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS DIAGNOSTIC INFORMAT{ON CE ACTION
3880A 078 SENSE 1/0 DATA RCVD ERROR The sense data received during a channel Sense 1/0 |Go to the cable swap procedure on
command had an invalid message format or content. CARR 230.
3880A 079 READ and RESET BUFFERED LOG DATA RCVD ERROR |The sense data received during a channel Read and |Go to the cable swap procedure on
Reset Buffered Log command had an invalid message |}JCARR 230.
format or content.
3880A 080 ENTER '"R'" TO RERUN TEST, "'T'' TO TERMINATE None Enter 'R'" to run the test again.
” Enter "T" to end the test.
3880C, D 081 EXI0 DID NOT START, JOB TERMINATED EX10 command failed during OLTSEP or OLTEP. 1. See the printer output for
Received a non-zero return code from the EXIO additional information.
macro. 2. Check for the following possible
failures.
a. The trace program in the storage
director did not end correctly.
b. The attached storage control is
h not a 3880; it may be a 3830.
c. Channel interface is disabled.
3. Go to the cable swap procedure on
CARR 230.
3880C, D 082 UNSPECIFIED 1/0 ERROR, SEE PRINTER OUTPUT Wait 1/0 command failed during OLTSEP or OLTEP. 1. See the printer output for
Received a non-zero return code from the Wait additional information.
1/0 macro. 2. Check for the following possible
failures.
a. The trace program in the storage
director did not end correctly.
b. The attached storage control is
not a 3880; it may be a 3830.
c. The channel interface is
disabled.
3. Go to the cable swap procedure on
CARR 230.
3880 PN 6315675 881143 881216 A15621 A21802
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3880 OLT Error Messages

SECTION
10

REFERENCE
NUMBER

ERROR MESSAGES AND CONSOLE COMMUNICATIONS

DIAGNOST!C INFORMATION

CE ACTION

3880cC, D

083

COND CODE 1 RCVD, POSSIBLE NO TRACE DATA
AVAIL.

Received a Condition Code 1.

1.

2.

See the printer output for

additional information.

Check for the following possible

failures.

a. The trace program in the storage
director did not end correctly.

b. The attached storage control is
not a 3880; it may be a 3830.

c. Channel interface is disabled.

. Go to the cable swap procedure on

CARR 230.

3880C, 0

08U

COND CODE 2 RCVD, RETRIES EXHAUSTED

Received a Condition Code 2.

. See the printer output for

additional information.

. Check for the following possible

failures.

a. The trace program in the storage
director did not end correctly.

b. The attached storage control is
not a 3880; it may be a 3830.

c. Channel interface is disabled.

. Go to the cable swap procedure on

CARR 230.

3880c, d

085

COND CODE 3 RCVD

Received a Condition Code 3.

See the printer output for
additional information.

. Check for the following possible

failures.

a. The trace program in the storage
director did not end correctly.

b. The attached storage control is
not a 3880; it may be a 3830.

c. Channel interface is disabled.

. Go to the cable swap procedure on

CARR 230.

3880A, B

000

T3880A, B CANNOT RUN ON UNIT-XXXX.
UNSUPPORTED CU OR DEVICE TYPE.

Validate CDS entries for unit/device

addresses specified.

Refer to

PROG 5 regarding CDS card format.

3880A

086

CU INITIATED SELECTION COMMAND ERROR.

Failed to receive expected Condition Code or

status (0€00) after issuing a recalibrate command.

See CE "‘Action for reference number
075 (PROG 60).

3880C, D

086

T3880C,D INCORRECT OLT FOR DASD/SD
CONFIGURATION. CDS ENTRY IN ERROR.
OLT TERMINATED.

T3880C executing against 3880 Model 11(SD1),
Model 13, 21, or 23. T3880D executing against
3880 Model 1, 2, 3 or Model 11 (SD2).

CDS entry for device under test may be invalid.

1.
2.

Use correct OLT for configuration.
Examine and correct CDS entries.

3880
MM

Seq_AMO00O1

881216
15 Aug 84

PN 6315675
15 0f 19

881143
- 13 Jan 84

A15621
01 Apr 85

A21802
17 Jun 85
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3880 OLT Error Messages

3880 OLT Error Messages

SECTION | REFERENCE
iD NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS DIAGNOSTIC INFORMATION CE ACTION
3880A 099 UNXPCTD MACRO RET CODE-xx RCVD FROM yyyyyyyy The OLT error print module 1. Restart OLTEP or OLTSEP.
or YYyyyyyy indicates an error
38808 macro return code xx). This 2. Check the configuration data
Error Print Macro Return type of error is usually caused set (CDS) to ensure that it
Module Code (xx) Termination by a failure in the OLT error is correct for the system.
{yyyyyyyy) Termination Reason Code print module (except in the case See PROG-5 under Configura-
of error print modules EX!0 and tion Data Set Card for Each
ALLOCATE 04 Module not available D WAITIO). Device.
08 Device not in device
entry list 3. A return code of 04 means:
0C Space allocated The following list indicates a. The OLT and the OLT
0A Space not available D possible causes of termination error print are not at
codes: compatible levels.
CECOM 04 Module not available c,D b. The error print module
08 Error executing module c,D Termination Possible Cause has been removed from
Code the OLT library.
CONVERT 04 Module not available D c. The device is shared by
08 Error from extended c Incorrect config- more than one 3880
binary-coded decimal uration data set storage control. This
interchange code is indicated in the
(EBCDIC) to hexadecimal 0,D D Faulty OLT error device address word. A
conversion print driver shared device is not an
: error condition.
DPRINT 04 Module not available D H Faulty hardware
08 Error while printing including the
out line of data H console printer
ocC Incomplete parameter list 0
0 Faulty OLT
EXI0 04 Module not available D
08 Device not available c,b,T T Device under test,
08 Device not primary including chan-
or data protected 0,D nel and/or
08 Device busy T storage director
oc File protect violate- hardware and
attempt running software
OLT vs. CE pack
U User Error
GRAB 04 Device not in device
entry list
08 Entry list contains
only one device
oC Device descriptors
not available c
PLINK 04 Module not available D
WAITLO ol Module not available D
08 Timed out T
ocC Error - device not 0,C
valid
SCUTEST 04 Module not available C,H
08 O0S/OLTEP: Unit address not
varied offline
DOS/OLTEP: Unit address
not in OLTEP
partition
OLTSEP: Unit address is
OLTSEP device
3880 PN 6315675 881143 881216 A15621 A2180G2
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3880 OLT Error Messages

3880 OLT Error Messages

SECTION
1D

REFERENCE

NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS

DIAGNOST!IC INFORMATION

CE ACTION

3880A

None COND CODE = X, REPLY ANY CHAR TO RETRY

Condition code 2 (busy) or
conditional code 3 (not
operational) usually indicates a
catastrophic failure not cleared
by a previously issued Halt 1/0
command.

Therefore, further testing is
usually invalid.

I.

Before continuing, determine
if the wait indicator is
lighted on the operator panel.
If the Wait indicator is not
lighted, run the 3880 channel
interface (CHL-1) wrap
diagnostic. '

. Go to the cable swap procedure

on CARR 230.
If the Wait indicator is
lighted, enter any character.

. After replying with any

character, the Start 1/0
command is retried once.

A second failure causes 099
error message to be printed.
See message 099 on PROG 90.

3880A

None

INTERVENTION REQUIRED, REPLY ANY CHAR TO RETRY

None

|f the Wait indicator is
lighted on the operator panel,
enter any character.

. After replying with any

character, the Start 1/0
command is retried once.
A second failure causes 099
error message to be printed.
See message 099 on PROG 90.

3880
MiM

Seq AMO0001

PN 6315675
17 0f 19

881143
13 Jan 84

881216
15 Aug 84

A15621
01 Apr 85

A21802
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3880 OLT Error Messages

3880 OLT Error Messages

SECTION | REFERENCE
iD NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS DIAGNOSTIC INFORMATION CE ACTION
OLTSEP SEP 1251 UNREADABLE LABEL ON xxxx OLTSEP may wait for approximately| Reply P to start T3880A.
SEP1371 CSW XXXXXXXXXXXXXXXX 30 seconds before presenting this
SEP1371 SNS  XXXXXXXXXXXXXXXKXXXXXXHXXXXK XXX XXX XX XXX message.
SEP139D XXXHXXXXX
REPLY B TO BYPASS, R 70O RETRY, P TO PROCEED
0§ IFD1251 UNREADABLE LABEL ON xxxxxxxx
OLTEP IFD1251 CSW XXXXXXXXXXXXXXXX
IFD1251 SNS  XXXXXXXXXXXXXXXHXXXXXXXXXKKX XXX XXXXXXKXX
IFD139D XXXXXXXX
REPLY B TO BYPASS, R TO RETRY, P TO PROCEED
OLTSEP SEP1381 DEV xxxx NOT OPERATIONAL CC=3 If the channel interface switch Enable the storage director
REPLY B TO BYPASS, R TO RETRY, P TO PROCEED is disabled when starting T3880A,| channel interface switch and
this message will be presented. reply P.
0S IFD1381 DEVICE xxxx NOT OPERATIONAL CC=3
OLTEP IFD139D REPLY B TO BYPASS, R TO RETRY, P TO PROCEED (MAY
DESTROY DATA)
3880 PN 6315675 881143 881216 A15621 A21802 )
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3880 OLT Error Messages

Nine (9) standard error numbers have been reserved for errors
encountered by the Start 1/0 routine used by the OLT sections.
-These error numbers are XX091 through XX099, where XX is
the routine number.

3880 OLT Error Messages

SECTION | REFERENCE
] NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS DIAGNOSTIC INFORMAT{ON CE ACTION
XXXXX XX091 ENVIRONMENTAL ERROR Some error occurred on a test CCW| Go to the cable swap procedure on
chain which established error CARR 230.
logging mode or the storage
director was in forced logging
mode.
XXXXX XX092 CHANNEL CHECK This error message is printed out| Go to the cable swap procedure on
in the Start /0 subroutine when | CARR 230.
any channel checks are found in
the CSW status. The test is
terminated when channel checks
are found.
XXXXX XX093 WAIT TIMED OUT This error message is printed out} Ending status not received from
in the Start 1/0 subroutine when CCW chain printed with this
the test has timed out while message. Subsystem may have gone
waiting for ending status. The busy or not operational, which
test is terminated when it times invalidates further testing. Look
out. for messages to this effect
following the reference number.
Go to the cable swap procedure on
CARR 230.
XXXXX XX094 ERR ON SENSE This error message is printed out| Go to the cable swap procedure on
in the Start 1/0 subroutine. Whenj CARR 230.
the sense is not posted, another
Start /0 is tried.
XXXXX XX095 32 RETRIES This message is printed prior to | Go to the cable swap procedure on
terminating a section if any of CARR 230.
the following were received on
Start 1/0 and retried 32 times:
EXAMPLE *73880A-10 RTN 001 DEV/LNO160 ECA O This is an example of the error See reference number in this
REFERENCE NUMBER 00005 message output whenever a status section and proceed, using
ERROR ON DIAGNOSTIC LOAD CHAIN error occurs. diagnostic information and CE
CCw01 53 00B683 40 00 0001 CAW 00008880 This message includes: action.
*ccwoz bh 00B6AD 40 00 0020
An * Error message
XPTD CC O RCVD €C O 3880A OLT ID
XPTD CSWi 00 00B830 0C00 0001 10 OLT Version/Level
*RCVD CSW1 00 00B890 0200 0001 RTNOO1 Routine in OLT
DEV/LN Device address
against which OLT
was run
REFNUM Provides index into
error dictionary
First Line Name of test
An ¥ on CCW02 Failing CCW
An * on RCVD Failing status
CSw
3880 PN 6315675 881143 881216 A15621 A21802
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See the CARR section for the checks, adjustments, removals
and replacements of the diskette drive and its parts.
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switch panels.
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See the Maintenance Diagram Manual (MDM) for the gate board
layout.
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Front And Rear Views

The front and rear storage control figure shows the location of
specific parts. Each reference also indicates where more
information can be found.

The following is the numbering arrangement for specific areas in

the storage control where xx is the unit in that area.

PS-1

1xx
2xx
3xx
4xx
5xx
7xx
8xx

PS-2

Power switch panel
Bulk power supplies

Maintenance power supply

Primary power box
Operator panel

Central power control {CPC) board

Device interface board

Axx AC distribution/control board power (subsystem
storage)
Bxx Cache Power (subsystem storage)

Cxx SD Auxiliary Power {subsystem storage)

Subsystem
Storage Gate
0iB

Power Stack
Label

+5V
{See LOC 20)

Power Supply

(See LOC 15},
Regulator \

/

Subsystem Storage
Power Switch,

Power Switch Panel (1xx)

{See LOC 71)
01B Gate

Subsystem Storage

01A Gate i

Fans !
A Gate/'

Foot

Diskette Drive

Subsystem Storage

Used

Diskette Drive

(See CARR
/ Section)

Cache Power

+50V,and +8.5 V

INSIDE VIEW

Power
Supply 2

Fan Bxx (See LOC 50)
Power
Supply 1 4 . SD Auxiliary
Regulator Cards Power
16V.-15V, ;a/ +1.7Vand 4650 V.
+85V,or 12V, NS 50 Cxx {See LOC 55)
and \ &
Multilevel AC
(See LOC 23) Distribution/Control
-+ Board Power .
guci)g;;yu;::wer\ q‘cﬂ +1.7 Vand +5.0 V
4
(See LOC 25) N Axx (See LOC 45)
/ Maintenance Power
Gate Fan Supply 3xx
(See LOC 35,40)
Primary Power Box
4xx (See LOC 41, 43)
Three-Phase AC
Bulk Supply 2xx
(See LOC 30)
FRONT VIEW
3880 PN 6315676 881143 881216 A16621 A21802
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{Cache) Array Boards

(A2 Not used with
epanded storage.)

Host and Device

(See LOC 95)

Operator Panet

EPQ Cable Connectors

(5xx) (See PWR 74)

Central Power
Contro! {(CPC)
Board (7xx)

(See LOC 60)

Device Interface
Power Board

™~

Note:

Front And Rear Views

LOC 10

If CP207 is installed on the bulk power panel,

the -1.5 Vdc regulator is part of the multilevel regulator.
When CP207 is not installed the -1.5 Vdc regulator is
on the A gate between GTB-3 and GTB-4 (see LOC 95).

Subsystem

Storage Gate

018 Gate i
{See LLOC 75}

<

(Bxx)
{See LOC 65)

Channel! Interface
and Control

Interface Cable —— |

Connectors
(See LOC 95 &
INST 100)

Regulator —1.5 Vdc
(See Note)

Two Channel
Switch Pair,
Additional
Feature

i

REAR VIEW

01A Gate Subsystem Storage Power
Gate Switch
(See LOC 75) Subsystem Storage Mode

Switch
Port 1
Port 2 (See PWR 26}

Power Switch
Panel (1xx)
(See LOC 71)

Maintenance
Board
(See LOC 75)

Four Channe! Switch

Hinge End
of Gate

(See LOC 95)

Connector
{See LOC 95)

Front And Rear Views

Additional Feature (SD2)
T~ Not Used

™ Four Channel Switch
Additional Feature (SD1)

N\ Storage

Director 2
(See LOC 75)

\ Storage

Director 1
{See LOC 75)

A Gate Fans

Safety Interlock
Switch (Hidden
Under the Cable-
Access Panel)
(See LOC 95,
and PWR 76)

LOC 10



Power Stack Label

The figure shows the following parts on the power stack label.
e 5 Vregulator

* 6V and multilevel regulator cards

*  C204 through C207 capacitors

¢ CP201, CP203 through CP210 circuit protectors

* CR201 through CR212 rectifiers

e TB202 and TB203 terminal boards

One, Two or Four Channels

Two or Four Channels {TCA)

Power Stack Label

LOC 15

Four Channel Switch, Additional (FCA)

COM IN 0! 02COM

0[6

SD2

ONe)

Increase

5V SD1

0

Increase

gncr ase 6 V Reg

CP203
CP204

l CP201 !
=3
[craos |
=3

Multilevel Reg

=

COM IN 01 02COM

06,
ofo
increase
5V SDt

Reg @

Increase

ol
nck'é!e 6 V Reg

CP203
CP204

l CP201 l

|

TB202

C205

CR201 - 206

TB203

C206

CR

N
(=]
~

C204

of  [|Bo

CR
210

(]
P

211

CR
21

N

Muitilevel Reg

CP206
=
=
=

TB202

CR201 — 206

T8203

* Fan

FRONT VIEW
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Reéulator +5 Volt

The +5 V regulator contains the following parts:

+5 V regulators

J1 connector

PS1 thermal switch

TB1 through TB5 terminal boards

Voltage adjustment potentiometers

J Connector

+5 V Regulator

\ / Pin Numbers
D e
7 yd ¢ 1 4 7 10 13
Raised bar is
= jE { at pin number 1 0 0 0 O o
ﬁ\%<< . O 0 0 0 0
A N !
- . - { O 0 0 0 O
: J | Ps1 Thermal Switch 3 6 9 12 15
f \ 2 % ' i {Manual reset)
: | J1
3880 PN 6315676 881143 881216 A15621 A21802
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Overvoltage

Potentiometer —]

(Factory adjust
only)

(Ui

8

SD2 Voltage

@4-— Adjustment

Potentiometer

{Turn counter-

clockwise to
increase
voltage.)

SD1 Voltage
Adjustment
Potentiometer

{Turn counter-

clockwise to
increase
voltage.)

LOC 20

Regulator +5 Volt

Regulator +5 voit LOC 20



Regulator Cards Regulétor cards LOC 23

The figure shows the following regulator cards and their parts: ’ MULTILEVEL REGULATOR CARD
* -1.5 Vdc (see note 1), +8.5 Vdc or +12 Vdc, and

* -1.5V, +8.5Vor+12V, and multilevel regulator card +3.0 Vdc (see note 2)

* +6 Vregulator card

e Jt,J2, J4, and J5 connectors

* Voltage adjustment potentiometers

99000000 00006000

FI™0 S e e e e Emen e —

J5

T —

+6 V Regulator Card /7 : Notes:
, :

2z 1. When CP207 is not installed, the -1.5 Vdc regulator is
installed on the A gate between GTB-3 and GTB-4.

o
-
_S ;'l
4]
[

I
|
-

2. +3.0 Vdc not used on this model.

~J

Voltage Adjustment Potentiometers =
{Turn counterclockwise to —————l
increase voltage.) =]

l'lll"!hﬁ D .
&8'6'6’ o] /
J2 c\'opo o] {,'/
9283 . \'h
o Wy
1
SD1 ' C]-:] +

i
i
I
]
N

Wl

| 4

L T AT
=
—
11

I
o] <
. OB IR
T ]
] P it
i e Sl
:/3&0 Seq_AQ0001 g'\:)f 62:231 278 ?g 1J1a:384 ?21::: 84 311 5233'185 ‘1\3 1.1?:?;285

© Copyright 18M Corp. 1984, 1985 Regulator Cards LOC 23



DC Bulk Power Supply

Power Supply 1, (2xx)

‘The DC bulk power supply contains the following parts:

(2
Heat Sink / Y Terminal - ENLE
and d Number 1 \*::g-
Rectifiers %:‘1
Terminal N
Number 1 E
3880 PN 6315676 881143 881216 A15621 A21802
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C204 and C207 capacitors

CP201, and CP203 through CP2 10 circuit protectors
CR201 through CR212 rectifiers

Heat sink and rectifiers

TB202 and TB203 terminal boards

through
CR206

Two Channel or Two Channel Switch Pair, Additional

{TCcAa)

One, two, or four channels

C
Cc

through

DC Bulk Power Supply LOC 25

Four Channel Switch, Additional (FCA)

Eight Channels (FCA)

J

R207

R212

.

Q 'L/ ) 4,
id o ?
T ~ |

.\

I R s

AR

© Copyright IBM Corp. 1984, 1985
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Three Phase AC Bulk Supply

The three-phase AC bulk supply contains the following parts:

C201 through C203 capacitors

T201 through T203 transformers

TB201 terminal board

3880
MIM

Three-Phase AC
Bulk Supply

Terminal
Number1

Seq_AQ0001

PN 6315676
7 of 25

A21802
17 Jun 85

A15621
01 Apr 85

881216
15 Aug 84

881143
13 Jan 84
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Three Phase AC Bulk Supply

Three Phase AC Bulk Supply
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Maintenance Power Supply — 60 Hz

Power Supply 1, (3xx)

The maintenance power supply - 60 Hz contains the following

parts:

e (301 through C304 capacitors

e (CP301 through CP304 circuit protectors

*  CR301 through CR303 rectifiers

*  T301 transformer

e T301T8B terminal board

e TB301 terminal board

¢ R301 through R303 resistors

3880
MiM

Maintenance Power Supply — 60 Hz

R302 — |

Seq _AQ0001

PN 6315676
8 of 25

881143
13 Jan 84

881216

15 Aug 84 _

A15621
01 Apr 85

A21802
17 Jun 85
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T8301

Terminal
Number 1

CR303 (24 Vvdc)
C304

Maintenance Power Supply — 60 Hz

T301

Terminal

//-Number 1

_— T30178

|~ Maintenance Power Panel

CP304
CP303
CP302
CP301

"

Maintenance Power Supply — 60 Hz

LOC 35
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Maintenance Power Supply — 50 HZ

Power Supply 1, (3xx)
The maintenance power supply contains the following parts:
¢ 301 through C304 capacitors

e CP301 through CP304 circuit protectors
*  CR301 through CR303 rectifiers

*  T301 transformer

¢ T301TB terminal board

Maintenance Power Supply — 50 Hz

Terminal
Number 1

* TB301 terminal board
e« R301 through R303 resistors
*  Heat sink and rectifiers v' - -
oA -
- a0? -
ﬁ | Gat B
t E;E//f¢
- FRONT
VIEW +R301
R302 —
C302
C301
T8301
3880 PN 6315676 881143 881216 A16621 A21802
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Heat Sink
and Rectifiers

\

Terminal
| _—Nu mber 1

| 1 130178

CP304
CP303
CP302

CP301

Maintenance Power Supply — 50 Hz

CR303 (24 Vvdc}

CR302 (-5 V)

|~ Maintenance Power Panel

/4

Y

Maintenance Power Supply - 50 Hz

LOC 40
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Primary Power Box — 50 HZ (Except Japan)

Power Supply 1, (4xx)

The primary power box contains the following parts:

C401 and C402 capacitors

CB401 circuit breaker

CP401 through CP404 and CP406 circuit protectors
CR401 rectifier

Convenience outlet

J401 connector

K401, K402, and K404 relays

S401 diskette drive AC switch

T401 isolation transformer assembly

T4017B terminal board

TB401 and TB403 terminal boards.

The figure also shows the wiring sides of relays K401, K402,
and K404.

K401-A (t) to K401-3 CPa03
K402-A (1) to K402-8B
CP402
Terminal / S401
Number 1
CP406
K404/
Terminal
Number 1 )
T8403 Convenience Outlet
CB401
Terminal
N/C 1 3 Number 1 . .
C ) _3_ N/O 3 6 9
N/O 4 6 50
I 2 80 N/C 2 5 8
%
Com 7 9 9? . e {
e Coil A I ' k} i | B8
Coil
©! T T e Com ! 4 7
K404 Wiring Side K401 and K402
Wiring Side
3880 PN 6315676 881143 881216 A15621 A21802
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Primary Power Box

—
140178
8401
KAOT oo | CP404

and
Diode Assembly

© Copyright IBM Corp. 1984, 1985

LOC 41

Primary Power Box — 50 Hz (Except Japan)

Isotation Transformer
Assembly (T401)

~ CP401
Cc401

CR401

t
y
i
i
I
i
I
i
I
'
i
i
&
+
. ]
p\?{ 20 19 18 17
$

C402

40 0 0O O O
w0 O O O O

NO O O © O
-0 O O O ©

LOC 41
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Primary Power Box — 60 HZ and 50 HZ Japan

Power Supply 1, (4xx)

The primary power box contains the following parts:
¢ C401 capacitor

* CBA4O01 circuit breaker

¢ CP401 through CP404 and CP406 circuit protectors
*  CRA401 rectifier

*  Convenience outlet

* Diode assembly

* J401 connector

* K401, K402, and K404 relays

* S401 diskette drive ac switch

* T401 isolation transformer assembly

e T4017T8 terminal board
* TB401 terminal board .

The figure also shows the wiring sides of relays K401, K402,
and K404.

N/C — 3
4 6
N/O —— —
Com |  ——tm -9
Coil T T

K404 Wiring Side

Primary Power Box

Terminal

Number 1

T8401

K401 —

Terminal
Number 1

3880 PN 6315676
MiM Seq_AQ0001 11 of 25

881143
13 Jan 84

881216
15 Aug 84

A15621
01 Apr 85

A21802
17 Jun 85
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Primary Power Box — 60 Hz And 50 Hz Japan

CB401

N/O

N/C
Coil

Com

K402

Diode Assembty
K401-X {+) to K401-Z
K402-X (+) to K402-Z

Isolation Transformer
Assembly (T401)

T4017T8

CP402
CP404
CP403
S401 . CP401 C401
CP406
CR401
\\\ N
> /\ﬂf‘
~
~ \\
Convenience > ~ SR
Outlet "'v/'f)/ﬂ 7]
LTy
7 .
401 f’; o
o
20 19 18 7
3 6 9 O O O O
D) 5 8 O O O ©o
O O 0o O
i " |
A B O O o o
! ™ ' 4 3 2 1
L A L™

K401 and K402 Wiring Side

LOC 43
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AC Distribution/Control Board Power
Power Supply 2, AC Power
Distribution/Control (Axx)

Area Axx power assembly supplies +1.7 Vdc and +5 Vdc to the
subsystem storage board, 01B-A1, AC power to the B gate

fans, and the bulk voltage to the Bxx regulators.

The AC power distribution box contains the following parts:

* Contactors KAO1, KAD2, and KAO3 {(KAO2 and KAO3 may

not be present on machines with expanded storage)
¢ Capacitors CAO1, CAO2, CAO3 and CAO4
*  Circuit Protectors CPAO1, CPAO2, CPAO3 and CPAO4
*  Regulator A20
¢ Transformer TAO1
*  Filters FAO1, FAO2 and FAO3

¢  Heat sink and rectifier assemblies

!
. T

— \ \
T

CRAD1

CRAO02

/

JA21

/

CSAC Card
INPUT 200/208 230/240/ REG REG REG REG
810 820 B40 B10
VOLTAGE 400/415 S1  S2 S3 sS4 FAN
220/380 JAD5 IAD7 JA09
JAOE JAO8
JAO1 JAO2  JAO3 JAO4

AC DIST/CNTL BOARD POWER (AXX)

A TAGE

=

(TR RETTN

on

2wy 2uny,
EUTREN

LAUCIRRLLEN FUS T T
A 0 e o AN
o

ooo

)

(o

taor
A0 A

A0

1AL,

Atny

2

2

REGA20

JA22

JA23
JA24

TAO1

RAO1

CAOI

N\

=

L{J

|

P

1.0 TOP VIEW

TE——

B

TEA T LAY ASSEMEL 7}

FRONT VIEW
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CRAO03

/ CA04

AC Distribution/Control Board Power

TOP VIEW OF
BASE PLATE ASSEMBLY
=
- . o KAO2
KAO3
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—— KAO1
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CRA04
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CPAO2
CPAO3

AC Distribution/Control Board Power
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+5, -b, and +8.5 Vdc Cache Power

Power Supply 2, (Bxx)
Msachines Without Expanded Storage

PS2 area Bxx power assembly contains up to four regulators
named Reg-B 10, Reg-B20, Reg-B30, and Reg-B40. Each
regulator supplies power for up to 8M bytes of subsystem
storage installed in the B Gate (Boards 0 1B-B2 and 01B-A2).
Each regulator supplies +5, -5, and +8.5 Vdc. The following
regulators are needed:

Storage Supply

Size Installed

8M bytes Reg-B30

16M bytes Reg-B20

32M bytes Reg-B40 and
REG-810

Machines With Expanded Storage

PS2 area Bxx power assembly contains up to two regulators
named Reg-B20 and Reg-B30. Reg-B30 supplies power for
8M or 16M bytes of subsystem storage. Reg-B20 supplies
power for 32M, 48M, or 64M bytes of subsystem storage.
Each regulator supplies +5, -5, and +8.5 Vdc. The following
regulators are needed:

Storage Supply

Size Installed
8M bytes Reg-B30
16M bytes Reg-B30
32M bytes Reg-B20
48M bytes Reg-B20
64M bytes Reg-B20

PS2 area Bxx contains the following parts:

*  Regulators B10, B20, B30, and B40 (see note)
*  Fan assembly

* Connectors PB10 and PB11.

Note: Reg B10 and Reg B40 are not used with
Expanded Storage. Machines with Expanded Storage
may have 2 or 4 MB storage cards. By comparing
storage card part numbers to the plug charts in the
MDM (R 30), storage type and size can be determined.

A\ /

L

AN Y
XY

\

.

N

FRONT VIEW
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Reg B10

Reg B30

Fan

PB10

+5, -b, and +8.5 Vdc Cache Power

Subsystem Storage Power
(Bxx)

(See Note)

Y

A

D —————— 1 JB02

]} ¢———————— JB04

-« Reg B20

[]<4—————— 803

| ]4————— jB05

- (See Note) Reg B40
PB11

N

+b, -b, and +8.5 Vdc Cache Power

LOC 50

LOC 50



SD Auxiliary Power ‘ SD Auxiliary Power LOC 55

Power Supply 2, SD Auxiliary Power (Cxx)

PS2 area Cxx power assembly supplies additional +5 Vdc and
+1.7 Vdc to three cards (L2, M2, and N2) in 01A-B3 and
01A-B4. The dc voltage levels are supplied by two dual level
series regulators. The input power for each regulator comes
from a common ferro transformer.

The SD Auxiliary Power contains the following parts:
*  Capacitors CCO1, CCO2 and CCO3

SD Aux Power {Cxx)
*  Transformer TCO1

Side View

*  Regulators C10 and C20 , RC02 \l\\. i"‘ i ) Ez Reg C10 or C20
¢ Connectors JCO1, JCO2, JCO3 and JCO4 RCO1 ————TL_}I ﬂ ll [ -
*  Rectifiers CRCO1, CRCO2, and CRCO3 CRCO03 I«————-——

CCo3 —>-
Ccco2 j H
CCO1 ~ 1

O
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Central Power Control Board

Power Supply 1, (7xx)

The figure shows the following parts of the central power control
(CPC) board:

* C701 capacitor
s J701 through J709 connectors

*  Hold, pick, and +24 Vdc processing unit power up sequence
indicators

e CR701 through CR705 rectifiers
» K701 through K704 relays
*  R701 through R705 resistors.

The figure also shows the wiring side of relays K701 through
K704.

Central Power

Control Board

L

/

F

3702
|
1 59131
0000
0000 7
Joooo o)
138c%§%g% d
| I 3
K701
0000 0000
0000 0000
0000 000 O
0] (o) (@)
C701
R704
1
C O
o
o
4o
478
K703
0000 0000
0000 0000
0000 0000
o 0 o)
CR704
[R705 |
J709
|
0°0% |
d,0,0.0
L]
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Central Power Control Board

Processing Unit
Power Up
Sequence Indicators

N/C

N/O

Com

Coil

Central Power Control Board

24 Vdc indicator

ol 02 03 o4
05 06 07 o8
09 010 011 o12

013
B014

K701 through K704
Wiring Side
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Device Interface Power Board

Power Supply 1, {8xx)

The following parts of the device interface power board are
shown in the figure.

« J801 through J804 connectors

* K801 through K811 relays

indicators

* Rt through RS resistors .

3880

Jgo1 fr 103050 Jgo2 [* 103050
O 204060 204060 O
o 1801 through LBO4 and L806 through L8 10 relay I—J L—J
" K801 K802 K803
0000 Q000 0000
000 O’ 0000 0000
Also shown is the wiring side of relays K801 through K811. 0000 L801 0000 L802 0000 L803
e 5
o R} [ R2_] o CER
K804 K805 K806
0000 0000 0000
0000 0000 0000
L804 L.806
0000 000 Q000
302 | (o8] |8°°8][f]
O {8} o[ F5 Je
K807 K808 K
0000 0000 890000
0000 0000 0000
L807 1808 L809
0000 0000 0000
R iR
K810 K811
000 000
000 000
00 000
ocoo |&19 000
(0] o]
o oLl Lo
Device Interface m
Power Board
(New Type)
CR10 CR11
O [ —
5 1 721
i-OOQOOOO 5 9 13 17 21
1803 000000 O O00000
000000 B804 O 00000
20,8999 050000
o)
I l 40 801 201 920 2‘9
L1
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Device Interface Power Board

nel o' o? o of

N/O OS OG O7 08
OQ OIO OH Ol? R

Com

Coil CM

13
OA

K801 through K809
Wiring Side

Coil O O
%, ¢

K810 and K811
Witing Side
(See Note)

Note: Wires 5, 7,9, 11, 13, and 15 are common
(Com) and wires 6, 8, 10, 12, 14, and 16 are
normally open (N/O).

LOC

Device Interface Power Board
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Power Switch Panel

Power Supply 1, (1xx)
The back side of the power switch panel is accessible from the
rear of the O1A gate. The following parts are shown in the
figure:
* EC101, connector
e J101 through J104, connectors
* S101, Storage Director 1 switch
* S102, Storage Director 2 switch
* S103, DC Power switch
* S104, Maintenance Power switch
* S105, Device Power Sequencing switch
Storage
¢ S106, Power Select switch
* S$110, Subsystem Storage Power switch Subsystem

¢ S111, Port 1 Mode Switch Switch S110

Port 1 Mode
Switch S111

¢ S112, Port 2 Mode Switch

*  Power Status indicators . Port 2 Mode
—

See PWR-26 for a front view and description. Switch §112

Switches 101 and 102

Director 1 / 0
Storage / S106
Director 2

Storage Power

DC Power
Systg m Switch

Maintenance
Power

Power Switch

Sel

Sw?tccth /
/U
s

S104

Device Power

Sequencing /
Switch / /

103

Terminal
Positions \
1 through 12
Rear Subsystem Storage
Plate Power Switch,,
Decks A through F Power S:viteh Panel
01B Gate
Subsystem Storage
REAR VIEW
01 —
Switch 106 A Gate
Terminal %)
Pasitions ?D B Gate
1 through 12 ( 1 12 Fans
O
Rear — X 6 7 INSIDE VIEW
Plate Decks A through D
REAR VIEW
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Power
Status
Indicators

~

'ymg‘nber 1Pin

NI

LOC 71

Power Switch Panel

Pin Side Shown

\ J101 and J102 J103
@, \| Connector Connector
o ! Pin Numbers Pin Numbers
™~ — —
% o o° ' o o o‘20
‘00 o \2 ‘80 [+ [+ (] SH
9 12
[: 70 (<] 09 :] [: [} -] o o :]
‘%9 o of 5 o o o°
Number 1 o o o3 's o o o
Pin .I_U____U_ LU_._—D—-—-
Number 1 J104
Pin Connector
Pin Numbers
33 36
o o o [+]
29 32
] o 0 o
26 28
o 0o (] (]
7 24
[+ o ¢ [~}
Diskette Drive 17 20
[+ o o Q
13 16
[+ o o0 Q
9 12
(] o © ]
5 o 8
Host and Device 1° ° °4
EPO Cable Connectors o 6 o
m—
Number 1

Pin

LOC 71
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Gate Boards

There are two gates in the 3880 Models with subsystem
storage: 01A and 01B. The O1A gate contains the following

b

oards.

01A-A1 Four Channel Switch, Additional for Storage

Director 2

01A-A2 Four Channel Switch, Additional for Storage

Director 1

01A-A3 Two Channel Switch Pair, Additional for Storage

Director 2

0 1A-A4 Two Channel Switch Pair, Additional for Storage

Director 1

01A-B1 Maintenance Board

01A-B2 Not used

01A-B3 Storage Director 2

0 1A-B4 Storage Director 1.

The 0 1B gate contains the following boards:

01B-A1 = Subsystem Storage Control

01B-A2 = Subsystem Storage Array (16-32M bytes on
machines without Expanded Storage only)

01B-B1 = Not Used

01B-B2 = Subsystem Storage Array (0-16M bytes on
machines without Expanded Storage or 8-64M bytes on

[@]]+
2}
2]
EQJ Ao
Jo]

ar

£= n
e
DE"AIL 2 ..
.
U

*
e

iBJO4

1]

o]

machines with Expanded Storage). O 161

Note: Refer to INTRO 10 in the ECM to convert card S]], o5sl 1o0al Tosel oSol ®l

location (Cyxxx) to LRM page. 1S1-16000] 066 t ® ol
1] Qoe)] |ee@{ %@% @_)§© [@
L®[ 7 1BJBS 1BJ06 18407 18308 [®]
IS} ST
I@] o o ]@[

000 69| J[0od)
[S]]. o0 |00® ]8@% %%gm IS
@O lelele] @@ QOO
[S]l-leeal st leeal @eal-|[S]
ISl 18409 18410 18411 18412, Q]
o7 1200 329 [38el 123%)-s
“leoal leoal leee! leee S|
L®_[ “° 18013 18414 18415 18416 °1 |®I
Sig ~
l®[ o @@ FRONT
ol
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Pin 14
2q

El o8

Pin 4

4 Position
Connector

CPCP Subsystem Storage

Control Power Distribution

(YC 550)

A1 Board

Subsystem Storage

Control
(Jyxxx)

A2 Board

Subsystem Storage

Pin 14
29

6 Position
Connector

018 Gate

(Cache) Array Board
(Not used on machines
with expanded storage}

{Kyxxx)

CPMP

@ Subsystem Storage

Power Distribution
{YC 650)

Thermals (YC 900} ﬁ

018 Gate
Thermals (YC 900}

J CONNECTOR PIN LOCATIONS

9 Position
Connector

018 Subsystem
Storage Gate

Not Used

B2 Board
Subsystem Storage
(Cache) Array
{Myxxx}

Gate Boards

Niclelele

12 Position
Connector

B1 Board

Thermal Switch
{Manual Reset behind
the Power Switch Panel)
(YA 151)

/Bi Maintenance Board
Card Side {Ey xxx)

3

334?—-.

Not Used

Four Channel Switch
Additional SD2 (Ayxxx)

B3 Board

Four Channel Switch
Additional SD1 (Byxxx)

B3 Board is Storage
Director 2, Card Side (Gy xxx}

(YA 151)

22 N A3
A3 IS A3 Board is ; Sw g;zg‘:a‘l
B4 t Two-Channel Pair, (YA 151)

g PO

C o~

Additional for Storage
Director 2, Card Side (Cy xxx)

B84 Board is Storage
Director 1, Card Side (Hy xxx}

A4 Board is

Two-Channel Pair,

Additiona! for Storage
Director 1, Card Side (Dy xxx)

Gate Boards

[0 (@@ |pin 12

LOC 75

Therma! Switch

LOC 75



Circuit Card Connector Assignments Circuit Card Connector Assignments LOC 80

The figure shows the location for a top-card connector end and a ' Card Contact Assigniments
board connector end on a circuit card and their ground pins. A )
circuit card can be one-wide, two-wide, or four-wide. {Viewed from bottom of card) {Viewed from bottom of card}
1.5 Density Card
A top-card connector {TCC) cable connector is shown. The TCC
cable connector also plugs into the TCC end of the card at the o | :14—
W, X, Y, or Z position. For example: if a TCC cable connector is D02 >~ g § ¢— B02 D02 —» e a oy B02
plugged into the Y TCC end of the card, the D13 pin would 8] 289 \ C02
connect with the Y13 pin. Component g g Wiri Component % Wirin
Circuit Card Side {8 ﬁ g9 Side % *+—gide
: [n]
()
013——>§§<—B13 ' D13 —»{ O |+—B13
e 1< B | ' —
Top-Card Connector (TCC) i~ il mpl! oo s s02—>{g gle—-002 302 —»{ o le—co2
Cable Connector T K o — i 04 4— o4 %\
,/ /25/ . v G5 05 — Q05 g % H02
B2 "~ 222 D 06\ y 06 4+— 06 g om
i Y o= w / 07 I A g8 aas]
pd 28 - o 4— o8 Mo 08 4— o8 g0 wss
, 29 PN S 09 09 T— 09 B B
4 30 - o4— 10 \ 10 +— 10 oo o
i 31 = EOP'Ca'd Board y " 4+— n =  —
7 32 . 1 12 N onnector Connector 12 +— 12 | y
po2| ! w33 —»d - - te—wi3 a3 End End o D13 J= 813 PO2—1R B[+ M0? P02 e M02
i /,7 \H. /.‘4“—— B02 No3
{ |_ X229 e x02 W02 —— =T "Ye<—— D02 102 > Fe GO2 gg ses
: ’/"%'/ . . . . E B &nﬁ
g B e W 2 T
AL O - 3§
J c—— oo | = =
B13 i3 O S uoz——-»Q p <— 502 u02 —»{orle—s02
- o
| O 3 i HR| o2
. - g0 oo
X33 —»f - -Je— X13 N # J13 -’:_J__—* G13 gg %
aus
Y22 " Je— Y02 P02 —»f - = MO2 g a
. 4 oo = m——
Ground Pins .. .
w23 Wod S d—- L. Four-Wide Card Four-Wide Card
w27 wos S ] 1 : —
w31 w12 T : 4 — - —
D 233;Q>§ O O ./,'/ U13 o 002 —>{g gl<—Bo02 Doz—>g a«-aoz
X23 X04 .. oo
. . 213 \J AV %7 g 8
X27 X08 . .o Conponent a Wiri c d 8 Wiri
; \ —p iring omponent ‘ iring
x31  X12 Y33 —>- - f=—v13 / : \ P13 > e 13 Side g 8™ side Side |8 E “ Side
’ ao
Y23 Y04 722 —»f - Je— 202 s AN F e 5B g B
Y27 Y08 . . 7 AN U0z > .. S02 D13 —-{8 84—-313 D13 —» H -<+—B13
Y31 Y12 . / .. = . T
223 204 - \ . J02—-1g gl ~—oo2
227 z08 - / : N o § H ‘
1 Z12 - Co i
23 .. y \ .. g 8 One-Wide Card
co 8 8
. .o é § Ground Pins
233 —»--  f<— 2713 | Ui3—>: —J= S13 — DO8
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Two-Wide Card 5%88
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LOC 84

Logic Board Pin Identification

Logic Board Pin Identification (20 Card Board)

The figure shows examples of pins located on 1/O sockets, rows
1 and 6, a four wide card socket, and 1.5 density sockets

located in positions: M2, N2, P2, and Q2.

20-Card Logic Board, Pin Side

T18M1

An example of a cable connector is also shown.
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Logic Board Pin ldentification
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Logic Board Pin Identification

Logic Board Pin ldentification
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Logic Board Pin Identification (22 Card Board)
The figure shows examples of pins located on 1/O sockets, rows

1 and 6, and on a four wide card socket.
An example of a cable connector is also shown.

Card Side

Cable Connector

881216
15 Aug 84

881143
13 Jan 84

~¢——Pin Side

X6E04

PN 6315676
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Crossovers crossovers LOC 90

The Maintenance Diagram Manual (MDM]} contains a complete _ ’
set of diagrams showing the boards and top-card connectors for -
the 3880.

In the example shown, the storage director board is used. The
crossovers can be recognized by the heavy lines and the
crossover name inside the box.

The crossover name is a combination of the following:

YA YB YC YD YE YF YG YH
1. Top-card connector identification W, X, Y, or Z :
2. The card sockets on the gate board, A through X.
YJ YK YL YM YN YP YQ YR
CAUTION ‘ ' -
When disconnecting or reconnecting top-card connectors,
always pull or push the connsctor straight out or in to
prevent breaking the logic card shroud. Card Socket —————p= A B C D E F G H J K. L M N P Q R S T U v w X
............................ (w N N
............................ WDEFG WJIK WLMN
A
X N N N
XDEF XGH XJIKL
Top Card i
Connectors
YDEFG YHJK YLMN YQOR
Y
N N AN N
ZGH ZJK ZLM ZQR
z
ZA ZB ZC ZD ZE ZF 2G ZH
3880 PN 6315676 881143 881216 A15621 A21802
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MD and Cable Connectors, Convenience Outlet, Frame, and Gate Parts

Connectors, Convenience Outlet, Frame,
and Gate Parts

Channel Interface and Control Interface

Cable Connectors

Storage Control

MD and Cable Conn., Conv. Outlet, Frame, and Gate Parts

LOC 95

.qure sh i s STORAGE STORAGE 1B-G
The figure shows the following parts DIRECTOR 1  DIRECTOR 2 018-Gate
. A1 and B1 Board
* B1board and B3 board thermal switches J501 Thermal Switches
T BUS BUS | through {Manual Reset behind the
¢ D1 through D8 device cable connectors cr- TAG TAG - J505 Power Switch Panel)
(Behind )
¢ O1A-gate BUS IN |BUS IN Operator
Panel)
. TAG IN [|TAG IN .
¢ 01A-GTB1, GTB2, GTB3, and GTB4 gate terminal boards CHL-1 CHL-1 \ . 01A-Gate
CHANNEL A |BUS OUT |BUS OUT CHANNEL A /
e 01B-gate 7
TAG OUT |TAG OUT AN
»  01B-CPCP and CPMP gate terminal boards PN -
BUS IN |BUS IN orep—]
* H1 through H8 host cable connectors TAG IN |TAG IN
CHL-1 CHL-1 CPMP
. CHANNEL B |BUS OUT BUS OUT CHANNEL B
e Channel interface cable connectors
TAG OUT {TAG OUT B3 Board
*  Control interface cable connectors Thermal Switch
BUS IN  {BUS IN Tailgate viewed from
¢ Convenience outlet TAG IN |TAG IN inside the machine.
CHL-1 CHL-1 A3 Thermal
*  Device, host, and remote cable connectors CHANNEL C |BUS OUT }BUS OUT | CHANNEL C SW Optional
. . TAG OUT .JTAG OUT !
¢ Maintenance device (MD) connector
BUS IN |[BUS IN
* R1-R4 remote enable/disable switch connectors a6 10 \1ae h
. CHL-1 CHL- |
s Safety interlock switch. CHANNEL D |BUS OUT |BUS OUT CHANNEL D F
] TAG OUT |TAG OUT E"’e L(\)ﬁ ‘75 /
Device, Host, and Remote Cable Connector ora View ) [
of this Area Safty Hinge End Adapter
MODEL 21 Interlock of Gate Plate
(Tailgate viewed from inside the machine) Switch
.. {Hidden under
Wiring Stabilizing
Side STORAGE STORAGE the Cable Access Foot
DIRECTOR 1 DIRECTOR 2 Panel)
{See PWR-76)
NOT USED|NOT USED
CTL-1 CTL-1
D3 BUS/TAG |BUS/TAG - ]
-
- & BUS IN |BUS IN R2 R4 R5 R6 R7 RS8
- [b ——1 [ [ <+— Remote
& TAG IN |TAG IN Enable/Disable
. Dj L Switch Cahle
& MODEL 23 T T — Connectors
> MD H1 H2 H3 H4 H5 H6 ﬂz H8
// Housing (Tailgate viewed from inside the machine) Connector | M> 11 ] ———‘ ] ] . Host Cable
. P Fi ‘
gg;ng (Fixed Convenience..-—---.-.»I g Connectors
Outlet —_— ) 0 ) J
- D1 D2 D3 D4 D5 D6 D7 D8
Plug ) ] le— Device Cable
C
(Movable) onnectors
3 ) —J L] _— )
3880 PN 6315676 881143 881216 A15621 A21802
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Channel Interface and Control Interface Cable Connectors

The figure shows how to locate a cable connector for the
channel and control interfaces using the following identifiers.

* Frame

¢ Tailgate
* Column

*  Row

s Sockets .

See the example [fJ to focate 01T-A1KD.

Channel Interface and Control Interface
Cable Connectors

DIRECTOR 2

Model 23
STORAGE

STORAGE
DIRECTOR 1

CTL-1

NOT USED

NOT USED

BUS/TAG

BUS/TAG

CTL-1

BUS

IN

BUS IN

TAG

IN

TAG IN

Model 21
STORAGE
DIRECTOR 2

STORAGE
DIRECTOR 1

CTL-|

BUS

BUS

TAG

TAG

Row

CTL-1

BUS

BUS IN

TAG
CHL-1

IN

TAG IN

CHANNEL A |BUS

ouT

BUS OUT

TAG

ouT

TAG OUT

CHL-1

BUS

IN

BUS IN

TAG
CHL-1

IN

TAG N

CHANNEL 8 {BUS

ouT

BUS ouT

TAG

ouT

TAG OUT

COLUMN—> A2

Al

B
c
D
E CHANNEL A
F
G
H

CHL-1
J CHANNEL 8

K

lCABLE SOCKET J Il) CABLE SOCKET DI

Kl cxanere

'FramelTailgatelColumanowlSocket'

| o1

T

KR

Tailgate viewed from outside the machine.

3880
MIM
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~ Tailgate Cable Connector Pin Identification

Tailgate Cable Connectors

‘The figure shows pin identification for the following:

* Light gray serpent connector block

¢ Dark gray serpent connector block

¢ Control unit cable connectors .

The letters and numbers used for pin identification are molded

on the connectors.

3880
MiM

Serpent Connector Blocks

LOC

Tailgate Cable Connector Pin Identification

Panel Mount Storage Control

Control Unit
Cable Connector

Side \

AN

\ I I T TV R AN VAN
OO O ooy
; Cable Connector S‘ide
/
/
! Control Unit Cable Connectors
\ / gibbon
/ . able
/ \ \
A N N U\
|/ \/ \/\)

Viewed From Inside the Machine

Dark Gray
Serpent
Connector
Block
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References to Other Sections

See t'he LOC section for information on regulators and regulator
cards, bulk power supply assembly, three-phase bulk supply,
maintenance power supply, and primary power supply.
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introduction

The 3880 power circuits and assemblies are divided into four
major groups:

Primary Power

Logic Power (PS1)

Maintenance Power

Subsystem Storage Power (PS2).

Primary Power

Input voltage for the 3880 power control system is
200/208/220/240 Vac at 60 Hz or 200/220/380/400/4156
Vac at 50 Hz. Output from the primary power box is +24 Vdc
control voltage, which is supplied to the power controls.

AC input voltage is distributed through the primary power box to
the diskette drive, O1A-gate blowers, maintenance power
supply, and logic power supplies.

Legic Power (PS1)

The logic power-supply includes:

¢ Three-phase bulk supply
*  DC bulk supply
* Regulators and cards.

The logic power supply {PS1) distributes power to 01A-B3
(SD2) and 01A-B4 (SD 1) boards (except L2, M2, and N2 cards
which have their power supplied by PS2 Area Cxx).

Power to each of the two storage directors can be separately
controlied by switches on the power switch panel.

The logic power supply output voltages are: +5 Vdc, +1.5 Vdc,
-5 Vde, +6 Vdc, and +8.5 Vdc or +12 Vdc.

Maintenance Power

The maintenance power supply (PSM) is used to power the
maintenance board (01A-B 1) and the diskette drive logic. The
maintenance power supply outputs are: +5 Vdc, +24 Vdc, and
-5 Vdc.

Subsystem Storage Power (PS2)

The subsystem storage power supplies power for the storage
arrays {+8.5 Vdc, +5 Vdc and -6 Vdc) and the storage control
board (+5 Vdc and +1.7 Vdc) on the 01B gate. It also supplies
additional power (+5 Vdc and +1.7 Vdc) to SD1 and SD2 (L2,
M2, and N2 cards). AC power is also supplied for the 01B gate
fans and the subsystem storage power supply fans.

The +5 Vdc and the +1.7 Vdc to SD 1 and SD2 locations (L2,
M2, and N2) are powered up along with the other SD power.

PRIMARY POWER

Ol1A-Gate|Maintenance| Logic Supply [Subsystem
Blowers |Supply (PS1) Stora
Diskette|(PSM

Drive Supply) 3 Phase
---------------- Bulk
PS2 ArealDC Bulk|----------
Cxx Regulators
0lA-B1  |-----------m -
Board Regulators
and Cards
Diskette 01B-Gate
Drive
Logic 01A-B3/B4
Boards

Power Off Procedure to Remove or
Exchange Logic Cards

CAUTION
The Power Check indicator (operator panel) must be off

(see 'Resetting The Subsystem Power Check Indicator’ on

this page).

01A-B1 Board (Maintenance Board)

CAUTION

This action also removes power from both storage
directors and subsystem storage. Ensure that both
storage directors can be taken offline.

1. Press the Device Power Sequencing switch (power switch

panel) to the disabled position.

2. Turn the Power Select switch (power switch panel) to the
L ocal position.

3. Press the Subsystem Power switch (operator panel) to the

Off position.

01A-A3, A4, B3, B4 Boards (Storage Directors

1 and 2)

Warning: To prevent damage to the power supply, always use

the DC Power System switch (power switch panel) when
removing dc power from both storage directors at the same
time.

3880 PN 6315677
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e
3 Phase Bulk Power?PSZ)

1. Press the Device Power Sequencing switch {power switch
panel) to the disabied position.

2. Turn the Power Select switch {(power switch panei) to the
Local position.

3. Press the DC Power System switch {power switch panel) to
the Off position.

01A-A3, A4, B3, B4 Board (STORAGE
DIRECTOR 1 or STORAGE DIRECTOR 2 ONLY)

1. Press the Device Power Sequencing switch (power switch
panel) to the disabled position.

2. Turn the Power Select switch {power switch panel) to the
Local position.

3. Turn the Storage Director Power SD 1 or SD2 switch (power
switch panel) to the Off position.

01B-A1, A2, B2 Boards (Subsystem Storage)

1. Turn the Power Select switch (power switch panel) to the
Local position.

2. Press the Subsystem Storage Power switch (power switch
panel) to the Off position.

Resetting the Subsystem Power Check
Indicator (Operator Panel)

Note: The following procedure assumes both storage
directors and subsystem storage are offline. On the
3880 models with Subsystem Storage the Power Check
Indicator may be set by either a PS1 power failure or a
PS2 power failure.

1. Press the Device Power Sequencing switch (power switch
panel) to the disable position.

2. Press the Subsystem Power switch (operator panel) to the
Off position.

Pin Side of Board

D02 —

013 —

Jo2 —~

PO2 —

uo2 —

PWR 17

3. Reset any tripped circuit breakers or circuit protectors.

Introduction

4. Turn the Power Select switch (power switch panel) to the
Local position.

5. Press the DC Power System switch (power switch panel) to
the On position.

6. Press the Subsystem Storage Power switch (power switch
panel) to the On position.

Scoping Information

Warning: Use an oscilloscope (X 10 probe) to measure the
DIF/VTL levels. Do not use a volt-ohmmeter.

Use the INDEX and OPER sections in the Maintenance Support
Manual {(MSM) to aid in locating high-level circuit diagrams and
descriptions of machine functions. .

Use the LGND section in the Maintenance Information Manual
(MIM) for a description of the symbols used in the MIM circuit
diagrams. Use the GLOS section in the MIM for a definition of
technical terms and for-descriptions of abbreviations.

Card Contact Assignment

Pin Side of Board

Card Crossoveﬁ
. 1.5 Density Card

2
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Introduction {Continued)

Card Replacement Power on Procedures

'01A-B1 Board (Msintenance Board)

Note: This procedure also powers on the storage
director boards.

1. Turn the Power Select switch (power switch panel) to the
Remote position.

2. Press the Subsystem Power switch (operator panel) to the
On position.

3. Press the Device Power Sequencing switch (power switch
panel) to the Enable position.

01A-A3, A4, B3, B4 Boards (Storage Directors
1and 2)

1. Press the DC Power System switch (power switch panel) to
the On position.

2. Turn the Power Select switch (power switch panel) to the
Remote position.

3. Press the Device Power Sequencing switch (power switch
panel) to the Enable position.

01A-A3, A4, B3, B4 Boards (Storage Director 1
or Storage Director 2 Only)

1. Turn the Storage Director Power SD 1 or SD2 switch (power
switch panel) to the Normal position.

2. Turn the Power Select switch (power switch panel) to the
Remote position.

3. Press the Device Power Sequencing switch (power switch
panel) to the Enable position.

01B-A1, A2, B2 Boards (Subsystem Storage)

1. Press the Subsystem Storage Power switch (power switch
panel} to the On position.

2. Turn the Power Select switch {power switch panel) to the
Remote position.

3. Press the Device Power Sequencing switch (power switch
panel) to the Enable position.

3880 PN 6315677 881143 881216 A15621

A21802
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Introduction (Continued)

Introduction to Parts Numbering System

The following part numbering system shows specific storage
control power areas where xx is the unit number within that
area.

PS1

1xx Power switch panel

2xx Bulk power supplies

3xx Maintenance power supply

4xx Primary power box

Bxx Operator panel

7xx Central power control (CPC) board
8xx Device interface board

PS2

Axx AC Distribution/Control Board Power (Subsystem
Storage)

Bxx Cache Power

Cxx SD Auxiliary Power (Subsystem storage)

Note: This figure is for reference only. See the LOC
section for detailed locations.

( Regulator

Regulator Cards

PSt {4 DCBuIk
Power Supply

e

Operator
Panel 5xx

Central Power

Control Board
7xx%

Device Interface ___——
Power Board 8xx

Channel Interface
and Control Interface
Cable Connectors

-1.5 Vdc Regulator

Diskette Drive

| SD Auxiliary Power
Cxx (See YC800-YC850)

T~ Cache Power

Bxx {See YC600-YC760)

AC Dist/Control Board Power
Axx (See YC200-YC560)

\

Primary Power

(Between GTB-3 and GTB-4)

} PS2

J

Box 4xx
Assembly 2xx S8 (See YAT11)
Three-Phase " N
L ggrl)l:)'l;osvxe; X Maintenance
Power Supply
(See' YA131) (PSM Supply)
3xx
(See YA121)
FRONT VIEW
3880 PN 6315677 881143 881216 A15621 A21802
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Power Switch Panel
" Ixx

Maintenance

- Board

= Four Channel Switch

Additional SD2

l'll/l ’Lll 4 /‘K/lt/

REAR VIEW

Unused

T~ Four Channel Switch

Additional SD1
I~~~ Storage Director 2
(SD2) GY xxx
~~~. Two-Channel Switch
Pair, Additional CYxxxSD2

/F\ Storage Director 1

(SD1) HYxxx

Two-Channel Switch
Pair, Additional DYxxxSD1

Gate Fan Assembly

Introduction {Cont.)

Introduction (Cont.)
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Power Control Summary

Circuit Objective
‘This page makes reference to PWR 23 and PWR 24,

The power control circuits control voltage sequencing and
distribution to the 3880.

Circuit Theory

Primary Power Control

Overall power to the complete machine is controlied by the main
circuit breaker, CB401 |g}.

DANGER

Circuit breaker CB401 must be turned off when
meintenance is performed on the primary power circuits
or hardware.

..............

Circuit protector CP402 B protects the primary winding of
isolation transformer T401 (60Hz), which supplies power for the
convenience outlet ] and the +24 Vdc control voltage power

supply 3

The +24 Vdc control voltage power supply is on unless circuit
protectors CP401, CP402, or circuit breaker CB401 are tripped.
The +24 Vdc power is used to start and maintain power to the
remaining 3880 circuits.

The Power Sequence Complete indicator on the operator panel
turns on after all devices attached to the 3880 are on.

The 3880 is powered on by one of the following actions:

*  Inremote mode (while the Power Select switch K] KB is
in the Remote position), power can be turned on from either
the host system or the 3880 operator panel.

*  Inlocal mode under CE control (while the Power Select
switch is in the Local position), the 3880 can be powered
on only from the power switch panel located under the
covers and above the logic gate (see PWR 26).

Power control at the operator panel is independent of the Power
Select switch position (remote or local) see PWR 17.

Unit Emergency

The Unit Emergency switch m m located on the operator
panel, is used to power off the 3880 in case of an emergency.
When the Unit Emergency (UE) switch is set to the Disable
position, relay K404 is deactivated, removing power from
the outlet ﬂ This switch is a safety measure to ensure power

removal from any device connected to the convenience outlet
and all power supplies except the +24 Vdc power supply.

If the machines are in a dual frame configuration, setting one
Unit Emergency switch off removes power from both of the
subsystems.

Primary Power Indicators

The Power On indicator on the operator panel comes on
when power on is started from any source. Primary power
control makes ac power available to the remaining 3880 circuits
by picking relay K401 , which is indicated by the Power-On
indicator on the operator panel. Activating K401 also activates
the maintenance power supply fd shown by the Maintenance or
PSM indicator ﬂ on the power switch panel. The maintenance
power supply is the only supply with an indicator, and it supplies
logic voltage for the power sequencer and monitor control and
sense circuits and the diskette drive. Loss of any other voltage
is sensed by the power sequencer and monitor circuits and
indicated by turning the Power Check indicator ] on.

Power Sequencer And Monitor

When maintenance power is on, the power sequencer and
monitor control card m turns on the power supply PS1 ﬂ and
SD 1 and SD2 auxiliary power (PS2 area Cxx), by picking relay
K402 m PS1 power is turned on in three logic-power
sequence steps.

of f
N
+5 VvV
+3 VvV — Step 1
Logic -5V
Power -1.5 Vv
Sequence
Steps +8.5 V
or — Step 2
+12 V
+6 V — Step 3
Area Cxx
V.
On

Each step is checked, and if correct, the next logic power
sequence step is performed. When the +6 Vdc power is on, the
storage director power indicators B located on the power
switch panel are on. '

After PS1 logic power has been sequenced on, the storage
director auxiliary power (PS2 area Cxx) will power up. If a failure
occurs in either SD 1 auxiliary power or SD2 auxiliary power, the
storage director associated with the failure will remain powered
up, however, it will be unusable because the Power On Reset
(POR) to that storage director is now active. If a failure occurs in
both SD 1 and SD2 auxiliary power, both storage directors will
sequence down.

3880
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Switches 101 and 102 n, which are SD1 and SD2 switches on
the power switch panel, are used to remove dc power from one
storage director without affecting the other storage director. If
both switches 101 and 102 are turned off, the power
sequencer and monitor senses the condition and powers off PS1
B. When one of these switches is used to remove power from
the storage director, the power sequencer and monitor senses
the switch, and causes a power on reset (POR) to the correct
board, and inhibits the power failure sensors with a service mask
signal to prevent wrong error conditions. See PWR 39 for
additional information concerning the power sequencer and
monitor functions.

Any failure occurring in the primary power function can be
isolated to a small area of the 3880 by observing the LED
indicators.

Subsystem Storage Physical Description

A power sequence and monitor card (PSM), power distribution,
sense and control cables, and PS2, made up of three power
assemblies, (PS2 areas Axx, Bxx, and Cxx) are added to the
base power system. These additional power assemblies make
up the Subsystem Storage Power System.

PS2 Area Axx power assembly is the ac power distribution
section and also supplies +1.7 Vdc and +5 Vdc power to the
subsystem storage control board (01B-A1).

For Machines Without Expanded Storage

PS2 area Bxx power assembly contains up to four regulators
(Reg B10, Reg B20, Reg B30, and Reg B40). Each regulator
supplies power for up to 8M bytes of subsystem storage
installed in the B gate (01B-B2 and 01B-A2 boards). For a
subsystem storage with 8M bytes of storage, one regulator is
installed. For a subsystem storage with 16M bytes of storage,
two regulators are installed. For a subsystem storage with 32M
bytes of storage, four regulators are installed. The sequential
order of installing the four regulators is Reg B30 for 8M bytes,
Reg B20 for 16M bytes, Reg B40 and Reg B10 for 32M bytes
of storage.

For Machines With Expanded Storage

PS2 Area Bxx power assembly contains two regulators. For a
subsystem storage with 8M bytes or 16M bytes of storage, Reg
B30 is installed. For a subsystem storage with 32M, 48M, or
64M bytes of storage, Reg B20 is installed.

PS2 area Cxx suppiies power to the L2, M2, and N2 cards in the
storage directors. PS2 area Cxx supplies additional +1.7 Vdc
and +5 Vdc to each storage director and powers up and down
with the PS1 power.

The subsystem storage power system has three power
contactors: KAO1, KAO2, and KAO3. They are controlled by
the subsystem storage PSM card. KAQ2 and KAO3 are picked
when the 3880 maintenance power supply powers up and

PWR 22

remain picked (except for some PS2 area Bxx failures) until the
3880 maintenance power supply powers off. A power failure in
Ref) B30 or Reg B20 causes KAO3 to drop but ac power is
suppliad to Rag BA0 and Reg B 10 through KAO2. A power
failure in Reg B40 or Reg B 10 causes KAO2 to drop but ac
power is supplied to Reg B30 and Reg B20 through KAQ3.
Contactor KAO1 controls power to PS2 Area Axx, KAO2, and
KAO3. Power failures can be isolated by using the MD.

Power Control Summary

Note: On machines with expanded storage, KAO2 and
KAO03 may not be present. A failure on Reg B20 or Reg
B30 will cause KAO1 to drop.

PS2 area Cxx receives ac power from K402 which is part of
PS1. K402 is controlled by the PS1 PSM card.

The power on position of the subsystem power switch is active
only in the remote mode, while the power off position is active
in both the local and remote modes. The subsystem storage
power can be turned on with the 3880 (remote mode only) by
turning the subsystem power switch to the power on position.

The subsystem storage and 3880 power can also be turned on
remotely by a host processor through the power control
interface (remote mode only).

In local mode, power is turned on by powering up maintenance
power. PS2 area Axx and area Bxx power can be turned on or
off in local mode by using the Subsystem Storage power switch
if maintenance power is on.

PWR 22
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machines except those for Japan. Start Odd Numbered

. Device Sequence
Convenience Qutlet

3. On machines with expanded storage, KAO2 and KAO3 may Power On

not be installed. - AC On
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Power-On Sequence PWR 24

Power-On Sequence

Notes:
1. i in remote mode, a power-on select can come from the 2. KAOQ2 and KAO3 may not be present on machines with
system or operator panel switches. If in local mode, a expanded storage.
power-on select can come only from the power switch
panel.
Chart : Logic
b’:f Signal Name Page Number
| 1 | 1 1 |

1 +24 Vdc Control Voltage YA115 Without this voltage, nothing below this line can take place.

2 24 V Indicator on CPC Panel YA 161 1

3 Unit Emergency Switch - YA

4 Pick Relay K404 YA115 1,2

5 Power To Convenience Outlet YA115 4

6 | Power On Select {See Note 1) YA181 Local or Remote

7 Pick Relay K701 YA161 6

8 Pick Relay K401 YA 115 7

9 Power On Indicdtor YA171 7
10 Mzintenance Power On YAL21 8 +5 Vdc, 24 Vdc Maintenance Power LED On
11 Pick Relay K402 {Logic Power) YA111 10
12 6 Vdc, -1.6 Vdc YA133 1"
13 4+8.5 Vdc or +12 Vdc YA105 12
14 | +6 vdc YA105 13
15 SD Auxiliary Power (+1.7, +5) YC820
16 § Storage Director Power LED See PWR-27

Pick Relay KA02, KAO3
v (See note 2) YC200
18 Pick Relay KAO1 YC200
YC400
19 +5 Vdc, +1.7, Control Board YC500
YC600, YC620
20 +8.5 Vdc t 5 Vdc, Storage BD YC700, YC720
3880 PN 6315677 881143 881216 A15621 A21802
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Power Switch Panel Power Switch Panel PWR 26

Note: The Power On Status Maintenance indicator is
the same as the PSM indicator on an old style panel.
The circuits for these switches are located on Logic
pages YA137 and YA181.

Power Switch Panel and Subsystem Storage Power

Power On Status Power Select . Storage Director Power ‘ Subsystem Storage
i Remote . SO
SD1 SD2  Msintenance DC Power | [ Maintenance] | Local Device Power Power Mode
O O O System Power Sequencing - O O O
On On Enable
Port 1 ' Port2
(See Note)/ off Disable
. s On Diagnostic
Power Up or Down is Inhibited By a Power Check
Caution: To Reset: .
See MIM Power 17 for card Press the Device Power Sequence Switch to the Disable Position.
removal /replacement procedure. Press operator panel Subsystem Power switch to Off.
Reset all tripped CBs and CPs, Off Normal
Turn Power Select Switch to Local.
Press DC Power System Switch to On.
Press Subsystemn Storage Power Switch to On.

3880 PN 6315677 881143 881216 A15621 A21802
MiM Seq_AS0001 10 of 44 13 Jan 84 15 Aug 84 01 Apr 85 17 Jun 85

© Copyright IBM Corp. 1984, 1985

Power Switch Panel PWR 26



Power Switch Panel (Continued)

Introduction

The 3880 power is divided into four funct?onal areas:
*  Primary Power

* Logic Power (PS 1)

*  Maintenance Power

»  Subsystem Power (PS 2).

The power switch panel controls these areas for maintenance
purposes.

The power switch panel has the following controls and
indicators:

¢ Power Select switch

¢ Device Power Sequencing switch
¢ Maintenance Power switch

*  Power On Status indicators

*  DC Power switches.

Power Select Switch or Local/Remote
Switch (S106)

In the Remote position, the 3880 power-on sequence is
controlled by either the system or the Subsystem Power On/Off
switch on the 3880 operator panel. In the Local position, the
3880 power is turned on by the Maintenance Power switch on
the power switch panel and is turned off by the Subsystem
Power On/Off switch on the operator panel. The Local position
prevents the system power-on sequence and the Subsystem
Power On/Off switch (on the operator panel) from turning on
3880 power during maintenance.

Device Power Sequencing Switch

The Device Power Sequencing switch controls power-on
sequencing to the devices attached to the 3880. In the Enable
position, devices attached to the 3880 storage directors are
turned on and off by the system power on/off sequence.

In the Disable position, the present power status of the devices
attached to the 3880 is maintained. If the devices are on, the

system cannot turn them off; if the devices are off, the system
cannot turn them on.

Maintenance Power Switch

The Maintenance Power switch {S104) turns power on to the
3880 and lights the Power On indicator on the operator panel.
This switch is enabled by turning the Power Select switch to the
Local position.

Power On Status Indicators

The Power On Status indicators give a visual indication of 3880
power.

SD 1 Indicator

Power On Status indicator SD 1 (storage director 1} lights when
all voltages are present on storage director 1.

SD2 Indicator

Power On Statds indicator SD2 (storage director 2) lights when
all voltages are present on storage director 2.

Maintenance (PSM) Indicator

The Maintenance (PSM) indicator lights when +5 Vdc power to
the maintenance board {(01A-B1) is on. The +5 Vdc is needed
to generate the power symptom codes.

Subsystem Storage Power Indicator

This indicator is on when all voltages are present for the
subsystem storage array.

DC Power Switches

DC Power System Switch

The Power System switch (S103), with the Power Select switch
(S106) in the Local position, controls DC power to all the boards
on the O 1A gate except the B1 and B2. This switch is used
when it is necessary to remove dc power from both storage
directors at the same time. DC power to all boards (except B1
on the O 1A gate and the 01B gate) is turned off by pressing this
switch to the Power Off (down) position. Power is turned on
again by pressing this switch to the Power On (up) position.

The Power System switch also resets the power-check register.
Pressing this switch to the On position resets the power-check
register and the Subsystem Power Check indicator on the
Operator Panel. Any time that 3880 power cannot be turned
off, press the Power System switch and the Subsystem Storage
Power switch to the on position to reset the power-check
register and then turn power on or off as needed.

3880
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Subsystem Storage Power

The Subsystem Storage Power switch turns power on and off to
the subsystem storage array and the subsystem storage control
board (0 1B gate). The switch is active when the Power Select
switch is in Local and maintenance power is on. When power is
turned on in Local mode, the subsystem storage logic in the
PSM is reset. Turning DC power on also resets the
Power-Sense register of subsystem storage PS2.

Storage Director 1 Switch

Warning: To prevent damage to the power supply, always use
the DC Power System switch when removing dc power from
both storage directors at the same time.

The Storage Director Power SD 1 switch controls dc power to
storage director 1. In the Normal position, dc power is
sequenced on and off by the power sequencer and monitor. In
the Off position, dc power is turned off only to storage director
1.

The power sequencer and monitor senses the position of both
storage director switches and turns PS1 off if both switches are
off. However, the power supply can be damaged if both storage
director power switches SD1 and SD2 are in the Off position
and there is a failure in the power sequencer and monitor.

Storage Director 2 Switch

Warning: To prevent damage to the power supply, always use
the DC Power System switch when removing dc power from

‘both storage directors at the same time.

The Storage Director Power SD2 switch controls dc power to
storage director 2. In the Normal position, dc power is
sequenced on and off by the power sequencer and monitor. In
the Off position, dc power is turned off only to storage director
2. .

The power sequencer and monitor senses the position of both
storage director switches and turns PS1 off if both switches are
off. However, the power supply can be damaged if both storage
director power switches SD1 and SD2 are in the Off position
and there is a failure in the power sequencer and monitor.

PWR 27

Power Switch Panel (Cont.)

Device Power Sequencing Switch

The Device Power Sequencing switch {S105) controls power-on
sequencing to the devices attached to the 3880. In the enable
position, devices attached to the 3880 storage directors are
turned on and off by the system power on/off sequence.

In the Disable position, the present power status of the devices
attached to the 3880 is maintained. If the devices are on, the
system cannot turn them off; if the devices are off, the system
cannot turn them on.

Subsystem Storage Mode Switches

The Port switches logically prevent the associated storage
director from having access to the subsystem storage located in
this frame.

Example: When Port 2 Mode switch is in the Diagnostic
position it will prevent the customer from having access to the
subsystem storage from the storage director connected to port
2 in this frame.

Note: When the Subsystem Storage Mode switches
have been set to the Diagnostic positions, the MD "End
of Call’’ routine must be used to allow the Subsystem
Storage to come back on line.

in a Dual Frame configuration the Port 2 switch prevents storage
director 2 in the other frame from having access to subsystem
storage in this frame.

PWR 27
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AC Distribution and +24 Vdc Supply

AC Distribution and +24 Vdc Supply

PWR 28

DANGER YA111 l CP402 ) . . .
Lethal voltages are present in the power servicing area. ! This diagram s logically correct,
-Safety is most important. Assume all circuits are live until P but not point-to-point. See t?_ve HOM
. ; . . CP404 | power diagrams for point-to-point
messured. Capacitors are possible exploding devices. wirin Use YAxxx and YCxxx
Wear safety glasses when working in the power area. O"rl_rC i To Maintenance Power | refergr}ce to find the correct page.)
{ Supply (See PWR-49) '
Always install all safety covers before powering on the |
machine.
et |
............................ pA10' CPAOi I ,Trans- CSFA
»u O rl O"‘"""d; IEO CSAC l——— former +—{1.7 Vdc
............................ L-l.. . EMC Filter ‘ l AC YCAOO YCSOO
......................... = Faot ' | DIST.
% L CPAQ2 m ?Moz l :
............................ | 2] Reg B10
5 EMC Filter } ! i ano 01B Gate Fans
Notes [ 6 | FAO2 M } ve Reg B40 YC320
: . 7 PAO3 ﬂ XTR 4 _YC700 ]
1. Transformer input wiring is shown connected for 240 Vac Terminal  — cra | | KA03| 300 Reg B30 ]
60 Hz. Ses YA111 and YA115 for other configurations {60 Board 401 8 EMC Filter 4 i YC600
Hz). o [ 9 ] FAO3 M N Reg B20
~ ! ' ' 20
2. KAO2 and KAO3 may r.ot be present on machines with I { | YCo Area Bxx Fan
expanded storage. 12 ' | YC320
i CP406 paii : K404
‘ Od—oibo—o{;ﬁ(} 4 -
CR401 K401 Q4 i ' | CP403 I~
i To DC Bulk P 50
—~04—O0-,0 ® : | Ty g !
\ 7 '§ ° ' (et PR.52) | 2 6 | I
. 1 ee ) ! Convenience
Main | —O4—O-,O 0?: 5 4t 1»——04——0-’]_50—0§F§<,L —4 | a @ L Outlets
Line 3 ’
Plug 1t O4—0-1,0 &rﬁo o — | @ -0
7
To SD | P I:‘
( AC Ground @y ‘Aux Power | et £l
Area Cxx ' L =
7 |
9
CR401 }—
- ! >
Diskette | S
A Drive
" Motor : —>>— —
@
12 I Safety
' Interlock
' CP401 Switch
01A-Gate | == C401
| +
l +24 Vdc
I l Control -
01A-Gate '
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No Power at the Convenience Outlet

DANGER

Lethal voltages are present in the power servicing area.
-Safety is most important. Assume all circuits are live until
measured. Capacitors are possible exploding devices.
Wear safety glasses when working in the power area.

Always reinstall all safety covers before powering on the
machine.

........ L I )

Note: 3880 machines installed in a dual frame
configuration have their Unit Emergency switches
connected in series.

001

Is the Unit Emergency switch in the Power Off
position?

Y N

002

ts the +24V LED on (CPC board)?

Y
|

I
|
|
I
|
|
I
I
|
I
|
I
|
I
|
I
I
|
|
I
!
I
I
I
%

N

003
Trip and reset main CB4O1.

Is CBLO1, CP301, CPhOT, CPAO2, CP4O3, or
CPLO6 tripped?

N

Y
!
004

| Measure the dc voltage across ChOl
| (see LOC 55 and YA115).

!

I

Is it between +19.2 Vdc and +30.9 Vdc?
Y N

|
005
Measure the line voltage at the input to
T401 (see LOC 55 and YA115).

Is line voltage present?

|
|
|
Y N
[
006
| | There is an open circuit to Thol.
See PWR 28, YAI15, and YAIIl,
| | CB4O! or CPLO2 could be bad,
or phase A or phase B power could be
| |  missing.
| 007
Measure the 24 Vac input to CR4OT
| (see LOC 55 and YA115).
|
I
|
|
|

Is it between 13.5 Vac and 22 Vac?

Y N
|
008
| Replace TLO1. Verify that ac power

1
009
Exchange CR4UOT and C4O1.

010

There is an open circuit in the +24 Vdc
distribution. See PWR 76 and YA105.
CPLO1, CP40O6, and the Safety Interlock
switch, the Unit Emergency Switch, CP301,

I
|
|
I
I
|
I
|
|
|
|
|
|
|
|
|
|
é or the 01A-B1 board thermal could be bad.
1
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at the convenience outlet is correct.

_— ——

021

— — — = ——— D

No Power at the Convenience Qutlet

¢
1

|
011
Reset the tripped CB or CP.

Turn the subsystem power switch (on the
operator panel) to the On position.

Does the CB or CP trip again?
Y N
| o012

If there was an earlier machine problem,
| continue with the MD diagnostics.

If not, return the machine to the customer.

013

Check cables and connectors to find the cause
of the tripped CB or CP. The CB or CP could
be bad or the output could be shorted

(see PWR 84 to analyze CP4O1 problems;

| see PWR 23 for a Power Control summary).

o014

I's K4o4 picked?

Y N

|
015

| K404 is bad or the circuit to K4OL is bad.
See PWR 76, YA105, and YA115,

bie

Check for power at the convenience outlet.

Is the power 0K?

A\

N

017
Is this 3880 60 Hz or 50 Hz for Japan?

Y N

018
| There is an open circuit between the
convenience outlet and CB401. This
| circuit includes TB403, CPLO3, and
K404 points and connecting wires.
| See YA111, YA115, and LOC 50.

019

There is an open circuit between Th0O1 and the
convenience outlet. See PWR 28 and YA115,
K40h points, CPLO3, or TWO! could be bad.

020
The MD or the MD power cord could be bad.

Press the Unit Emergency switch to the Power Enable
position. If the switch is locked in the Power Off
position, see INST 60 for the reset procedure. !

If there was an earlier machine problem, continue
with the MD diagnostics.
I'f not, return the machine to the customer.

No Power at the Convenience Outlet

PWR 29
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Voltage Checks

Repair Action and Checkout Procedure

Complete the following checklist to ensure the machine problem
has been corrected. If a check cannot be completed, start the
MD again.

Note: It is not always necessary to check each step.
Use your judgment in skipping all unnecessary steps.

1. Set the Power Select switch to the Remote position on the
power switch panel, then set the Device Power Sequencing
switch to the Disable position. Power off from the operator
panel. Are all power lamps on the operator panel off?
(ignore the Power On Status indicators.) If not, start the
MD again.

2. Reset the machine to normal operating conditions. (Remove
all diagnostic jumpers and reinstall wiring, connectors, or
parts that were removed.) Set the Device Power
Sequencing switch to the Enable position.

3. Power on from the operator panel.

4. Verify that all power lights on the operator panel and power
switch panel are on. The Power On Status indicator will not
be on until all of the attached devices have had their power
turned on. The Power System famp should be off. If the
above conditions are not met, start the MD again.

5. Check that all fans are on.

6. Check power supply voltages as shown in the Voitage
Checks chart on PWR 33.

7. Disconnect the maintenance device.

8. Reinstall all covers.

Service Notes

1. Capacitor Check with CE Meter

8. With power off, discharge the capacitor by shorting the
terminals.

b. Open the circuit to one capacitor terminal.

c. Set the meter range to R x 10.

d.  Touch the meter leads to the two capacitor terminals
and observe that the reading falls to near zero, then
returns toward infinity.

e. Reverse the leads and repeat the check. Because of the
capacitor charge caused by the first check, the reading
should fall below zero, then go back toward infinity.

For large capacitors, set range to R x 1 to speed up the
process. :
2. Rectifier Check with CE Meter

AC +DC

e

— E—

k-
AC —D}- -DC
+

a. Disconnect leads to rectifier assembly.

b. Set the meter to R x 1, and measure the forward
resistance. The resistance should be from 5 to 15
ohms.

c. Set the meter to R x 1000 and reverse the meter leads.
The resistance should be near infinity.

3. To ensure a solid connection when making voitage checks
on J-type connectors, use an IBM Mini-probe (part

453718).

IBM Mini-probe (part 453718)

Intermittent Logic Errors

Use this procedure for intermittent logic errors caused by power
problems. For intermittent power problems, use the procedure
on PWR 91.

Intermittent logic errors that indicate different FRU groups can
be caused by power problems such as wrong dc voltage levels,
too much ac ripple, or noise. Perform the following actions to
verify good power.

1. Perform the voltage checks. Reinstall parts and adjust the
regulators as needed.

2. Check that screws and connectors on the power supplies
and the gate TBs are tight.

3. Reinstall the cards at 01A-B1C2 and O1A-B1E2 if wrong
voltage levels are not detected by the power sequencer and
monitor sense circuits.

If four channel switch, additional feature is installed, reinstail
B1H2.

4. Check that the ac input voltage is correct and that all three
phases are present at TB401 (see PWR 28).
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Overload lsolation

Board Isolation Procedure

Use the following procedure to isolate the failing board:

1. Turn the Local/Remote switch (Power Switch panel) to the
Local position.

2. Press the DC Power System switch (Power Switch panel) to
the Off position.

3. Isolate one board from the voltage distribution net by
removing the flat wire bus (FWB) cable from the gate TB.

4. Press the DC Power System switch to the On position.

5. Use MD Option 8 to read the Power Sense Registers {see
PWR-39, MD Sense Register Display).

6. If the power sense information no longer indicates an
overload (overcurrent) condition, go to the Card Isolation
Procedure. :

7. If the power sense information indicates an overload
(overcurrent) condition, press the DC Power System switch
(Power Switch Panel) to the off position and reconnect the
FWB at the gate TB. Perform steps 1 through 7 untif all
boards are checked.

8. If the problem cannot be isolated to a failing board, suspect
the regulator and the distribution line to the gate TB.

Card Isolation Procedure

Use the following procedure to isolate the failing card:

1. Reconnect the FWB cable at the gate TB and verify that the

FWB is plugged correctly at the board.

Press the DC Power System switch (Power Switch panel) to

the Off position.

Remove two cards at a time from the failing board.

Press the DC Power System switch to the On position.

If the Subsystem Power Check LED (Operator panel) is off,

the failing card has been found.

If the Subsystem Power Check LED is on, repeat steps 1

through 6 until the failing card is found or all the cards are

checked.

7. If the problem cannot be isolated to a failing card, suspect
the board.

8. Power on the 3880 when the repair has been completed.

9. Verify the repair using MD option 1.

GrLN

@

DANGER

Lethal voltages are present in the power servicing area.
Safety is most important. Assume all circuits are live until
measured. Capacitors are possible exploding devices.
Wear safety glasses when working in the power area.

Always reinstall all safety covers before powering on the
machine.

PWR 32

Voltage Checks

DC Voltage Checks

Measure each dc voltage in the order listed in the Voltage
Checks table. Measure both the dc voltage and the ac ripple of
each voltage before going on to the next voltage. Only three
voltages can be directly adjusted (+5 Vdc and +6 Vdc) for the
logic boards. If adjustments are necessary, measure with a
digital voltmeter. The adjustment potentiometers for +5 Vdc
and +6 Vdc regulators are accessible when the power stack
cover is opened. Ensure that only the voltage adjustment

_Potentiometer on the regulator assembly is adjusted. {See label

on cover.}) The over-voltage potentiometer on each card is
adjusted at the plant and should not be changed.

The +24 Vdc control voltage supply has no output voltage
adjustment. However, it is possible to change the transformer
primary input taps. The primary taps at T401 determine the ac
input to the +24 Vdc control voitage supply. If this supply is not
within specification, check the main 3-phase ac power and
ensure that the machine is wired for the correct input voltage, as
shown on YA131.

If the voltage checks are not completed correctly, go to the
correct diagram indicated in the Voltage Checks chart.

If this page is entered because of a known dc voltage problem,
and the voltage checks are correct, the problem must be in the
voltage distribution. Use the correct reference page shown in
the table to isolate the problem.

AC Ripple Checks __

If the peak-to-peak ac ripple is more than the maximum
permissible in the chart, it is probable that a power supply part
has failed.

Ripple can be caused by a bad capacitor, an open diode in the
power supply, or by a missing phase {3-phase input power).

To measure the ac ripple, use the ac input on an oscilloscope set
for 0.01 volt per centimeter vertical deflection, and use a X1
probe placed on the test points shown in the voltage checks
chart. The frequency of ac ripple associated with input voitage
is less than 500 Hz.

Place the probe ground on any convenient ground point.

PWR 9
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Voltage Checks (Continued)

Regulator Replacement

Before exchanging any gegulator, remove all power by tripping CB401. Note that this
also removes power from the MD, which must be restarted after the regulator is
exchanged and CB401 is reset.

+5 Vdc Regulator

Unplug the pluggable cable and disconnect and label ail wires from the terminal board.

Exchange the bad regulator by sliding it out and sliding a new one in. Plug the pluggable
cable and reconnect all wires to the terminal board.

CAUTION
Never change the over-voltage adjustments on the regulator.

Power on the machine. If the Subsystem Power Check indicator on the operator panel
lights, a power problem exists. Use the MD to diagnose the problem. An over-voltage
or under-voltage condition could exist.

If the system powers off, use the MD sense registers display procedure on PWR 39 to
determine the problem. Then turn the suspected regulator adjustment 1/4 turn in the
correct direction and attempt to power on the system again.

Complete the regulator replacement by adjusting both SD1 and SD2 for +5 Vdc.

+6 Vdc Regulator

Slide the regulator out part of the way and unplug the cables. Remove the regulator and
exchange it with a new one. '

Power on the machine and adjust voltages for correct values. Sensing circuits detect
over-voltage or under-voltage conditions.

If the system powers off, use the MD sense registers display procedure on PWR 39 to
determine the problem. Then turn the suspected regulator adjustment 1/4 turn in the
correct direction and attempt to power on the system again.

Multilevel Regulator

Slide the regulator out part of the way and unplug the cables. Remove the regulator and
exchange it with a new one.

Power on the machine. This regulator has no voltage adjustments. If the new regulator
is good, no power-problem should exist.

Notes:

1.

2. The dc voltage and the peak ac ripple voltage must not be more than the maximum
acceptable dc voltage.
3. The 01B-A2 Board is present only when 32M bytes of storage are installed on a
machine not having expanded storage. Machines with Expanded Storage may have
3880 PN 6315677 881143 881216 A15621 A21802
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Adjust the SD1/SD2 +5 Vdc regulator for +5.07 V measured between gate TB4-1
and -4 for SD1 and measured between Gate TB3-1 and -4 for SD2.

2 or 4 MB storage cards. By comparing storage card part numbers to the plug
charts in the MDM (R 30), storage type and size can be determined.

See PWR 32 for voltage check problems.
Voltage Checks Subsystem Storage
PS2 (Areas Axx, Bxx, Cxx) has regulator cards that are not adjustable. If the voltages

measured are not in tolerance, then the regulator card for the affected supply must be
exchanged.

MAXIMUM|REFERENCE PAGE
POWER TEST POINT JACCEPTABLE }AC
SUPPLY SEE NOTE 3 |RANGE ** RIPPLE |MIM MDM
+2h Vdc CPC Board |+19.2 Vdc to]800 mv [PWR 76 |YA161
Control J704-1 +30.9 Vdc
Voltage J704-2 Gnd }(See Note 2)
45 Vdc 01A-B1 +4.5 Vdc to {300 mV |PWR 49 |YALO7
Maintenance|[E2D03 +5.5 Vdc
. E2008 Gnd |[{(See Note 2)
-5 Vdc 01A-B1 -4.5 vdc to [300 mv |[PWR 49 |YALO7
Maintenance |ELD 10 -5.5 Vdc
E2D08 Gnd |[(See Note 2)
+24 Vde 01A-B1 421.2 Vdc to{600 mV |PWR 49 |YALO7
Maintenance{E3007 +26.8 Vdc
£2008 Gnd [(See Note 2)
+12 Vdc 01A-B4/B3 |+11.4 Vdc to PWR 68 |YA151
SD1/5D2 ubB 1l +12.6 Vdc
B4/B3 K4D08 Gnd |(See Note 2)
Boards
+6 Vdc 01A-B4/B3 |+5.76 Vdc to PWR 64 [YA151
sD1/sp2* X2012 +6.24 vdc
K4D08 Gnd |(See Note 2)
+5 Vdc 01A-B4/B3 |+4.85 Vdc to PWR 62 |YAISH
$D1/sp2* V5003 +5.15 Vdc
K4p08 Gnd |{See Notes
1 and 2 for
adjustin
ontages?
-1.5 Vdc 01A-B4/B3 |-1.35 Vde to PWR 58 {YAI51
SD1/5D2 X3813 -1.65 Vdc
K4DO8 Gnd |(See Note 2)
-5 Vdc 01A-B4/B3 |-4.55 vdc to PWR 58 |VAI51
spi/sp2*  |u2B06 -5.45 vdc
K4D08 Gnd |(See Note 2)

*. Adjustable regulator
* Under-voltage sensing is below the lower limit of the
acceptable range.

® Copyright I8M Corp. 1984, 1985

Voltage Checks (Cont.)

MAX{MUMJREFERENCE PAGE
POWER TEST ACCEPTABLE AC
SUPPLY POINT RANGE ** RIPPLE [MIM MDM
+6 Vdc 01A-AL/A3/ |+5.76 Vdc to PWR 64 {YAIGI
Sp1/sD2* [A2/A1 +6.24 vdc
R2D12 (See Note 2)
K4D08 Gnd
+5 Vdc O1A-AL/A3/ |+4.85 vdc to PWR 62 |YAI151
sD1/sD2* {A2/A1 +5.15 Vdc
R4DO3 (See Notes
K4D08 Gnd |1 and 2 for
ad justin
vo)tages?
-1.5 vde |o1a-A4/A3/ |-1.35 vdc to PWR 58 |YA15]
SD1/SD2 A2/A1 -1.65 Vdc
R3B13 (See Note 2)
K4D08 Gnd
+5 Vdc 01B-At +4.5 vdc to +150 mV|PWR 66 ]YC560
Control €2003 +5.5 Vdc
Board C2008 Gnd |(See Note 2)
+1.7 Vdc |O1B-Al +1.615 Vdc to]+30 mV |PWR 66 |YC560
Control €2G06 +1.785 V
Board C2008 Gnd |{(See Note 2)
+5 Vde 01B-A2/B2 |+4.55 Vdc to [+4O mV |PWR 66 {YC760
Subsystem}M2B13 +5.45 Vdc YC660
Storage |C2B13 (See Notes
.{c2p08 Gnd 2 and 3)
-5 Vdc 01B-A2/B2 {-4.55 Vdc to [#35 mV |PWR 66 {YC760
Subsystem{M2B06 -5.45 vdc YC660
Storage |C2B06 (See Notes
E2P08 Gnd |2 and 3)
+8.5 Vdc {01B-A2/B2 +7.735 Vdc to|+80 mV |PWR 66 |YC760
Subsystem|M2B11 +9.265 Vdc YC660
Storage {C2B11 (See Notes
€2008 Gnd ]2 and 3)
+1.7 Vdc {01A-B3/B4 +1.615 Vdc tol|+30 mv |PWR 66 {YC850
SD1/s02 L2606 +1.785 Vdc
12008 Gnd {(See Note 2)
+5 Vdc 01A-B3/84 +4.75 Vdc to |+50 mV [PWR 66 |YC850
SD1/SD2 L2003 +5.25 Vdc
L2008 Gnd |(See Note 2)

Voltage Checks (Cont.)

PWR 33

PWR 33



Power Sequencer and Monitor Initialization

Power Sequencer and Monitor Initialization

PS1 Legend: wewssssemsmmmex The bar indicates the active condition of the signal, not its level.
wmmiser. The shaded area indicates variable timing.
Uhart Logic Page
'L\.lme Signal Name Number Level
Q.
1 | K401 YA115
2 |+ 5V Maintenance Supply YA121 + 1
3 | Power Sequencer and Monitor Reset 100 ms
4 Pick K402, TurnOn+3 V, +5 V YA111, YA1156
—-1.5V, =5V Bulk Supply YA133
5. | Turn Off Sequence Mask 1 YA407 100 ms Delay
6 | Test Sequence 1 )
= - n—
urnon +8.25 V
7 or +12 V Series Regulators YA133 1
8 | Turn Off Sequence Mask 2 YA407 100 ms Delay
9 | Test Sequence 2
_—
10 | Turn on +6 V Regulator YA 133 +
Turn on Auxiliary SD
" | Power +1.7, 45 Vde YCo60
12 | Turn Off Sequence Mask 3 YA407
. L
13 | Test Sequence 3
: __mmem
14 Pt?wer On Reset (POR) to Storage YA407
Director Boards e T

Notes:

1. KAO02 and KAO3 may not be present on machines with expanded storage.

2. Description of failure conditions are located on PWR 39.

PS2
Chart X
. . Logic Page
Line Signal Name Number
No. .
1 | Pick K-A02, K-A03 (See note 1) YC200
2 | Pick K-AO1 YC200
3 | Sequence Mask
4 | Power On Reset . YC960
3880 PN 6315677 881143 881216 A15621 A21802
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Power Seauencer and Monitor Initialization
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Power Sense Conditions

Functional Description

The power sequencer and monitor sense card (PSC) tests
distinct sense points in the power system for both storage
directors.

The PSC checks digital and analog signals and switch contact
conditions. The dc voltages from the maintenance power

supply, which are indicated by the maintenance or PSM indicator
on the power switch panel, are necessary for the operation of
the power sequencer and monitor.

When a sensed point is determined to be out of acceptable
range, a latch is set to store the information in a power sense
register. The stored information is analyzed for severity, and the
power sequencer and monitor control card (PCC) respond to the
failure. The severity of the failure determines one of following
responses:

*  No action.

¢ Action A: One storage director is given a power on reset. |f
the same failure is detected concurrently on both storage
directors, an action B occurs.

s Action B: Both storage directors are powered off.
To reset the power sense registers:

* Action A is reset by pressing the Power Off switch at the
operator panel or by moving the DC Power System switch
to the On position. '

¢ Action B is reset by moving the DC Power System switch to
the On position. A failure condition caused by a tripped
circuit protector (CP) or thermal cannot be reset until the CP
or thermal is reset.

The subsystem storage PSM board tests distinct sense points in
subsystemn storage and the SD auxiliary supply. It also checks
the status of CPs and thermals unique to PS2. All faults (except
CP fauits) are latched and displayed in a sense register. CP
faults are displayed in the sense register but are not latched by
the PSM card since they act as self-latching devices.

Any fault detected by the subsystem storage PSM card or any
3880 Action B fault causes subsystem storage power to be
sequenced down.

Power Sense Registers

Note: Refer to PWR 41 Power Sense Conditions for
power symptom code tables.

Each power sense register contains four bit positions. The
meanings of the bits are specified in the Sense Condition column
of the Power Symptom Code Table. Bits are set when the
described conditions occur while the bits are not masked.

Sequence Masks

Sequence masks (1, 2, and 3) are used to prevent setting false
indications while the logic power supplies are being powered on
and off. Before the start of the power-on sequence,all three
masks are active. When the power-on sequence starts,
sequence mask 1 is turned off. Next, sequence mask 2 is
turned off, and last, sequence mask 3. {See PWR 37 for the
sequence chart.) The subsystem storage PSM (CSSS) card uses
one sequence mask.

Service Masks

Service masks are used to prevent setting false indications while
one of the storage directors is powered off.

The 1 in the Service Mask column indicates the bits that are
kept from being set when the Storage Director Power SD 1
switch on the power switch panel is in the Off position. The 2
in the Service Mask column indicates the bits that are inhibited
when the Storage Director Power SD2 switch on the power
switch panel is in the Off position. The subsystem storage PSM
card does not use service masks.

Power Sense Action

The action taken in response to detected failures is indicated in
the Power Symptom Code table. A biank in the Action column
means that no action is taken by the PSM control card. A

through H identify the failures that cause action A through action

H.

Power Sense Conditions and the MD

Note: Refer to PWR 40 and PWR 41 Power Sense
Conditions for power symptom code tables.

The sense registers are read and analyzed by the MD during
maintenance analysis procedures (MAPs). The results are used
to direct the CE in maintenance activity.

The MD can also be used in control mode to display the
contents of all the power sense registers.

When the MAPs have failed to isolate the problem, or the
problem is an intermittent power problem use the Power
Symptom Code Table for additional analysis. Start isolation on
the page given in the table (suspect any FRU shown). Then use
the End of Guided Maintenance procedures on PWR 91,
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MD Sense Registers Display

Note: Refer to PWR 40 and PWR 41 Power Sense
Conditions for power symptom code tables.

The MD must be connected to the 3880, powered-on, and
loaded with a maintenance diskette. Then, the following
procedure can be used to display the contents of the power
sense registers.

1. Press PF to display the maintenance option list.

2. Enter 8 to select diagnostic aids.

3. Enter C to select Read Power Sense from the diagnostic
aids option list.

4. Select the desired Read Power option from the list:
a. Read Base Power Sense
b. Read Subsystem Storage Power Sense

c. Exit Routine.

The following figure is an example of the MD dispiay of option
A.

BASE POWER SENSE:

10 20 30 4o 50
60 70 8¢ 90 AQ
BO co DO EO FO

The left digit of each pair identifies the register and the right
digit is the register contents.

In the example, register 8 contains hexadecimal C, and all other
registers contain zeroes. The Sense Condition column shows
that an under-voltage condition was sensed on the +6 Vdc
supply to both storage directors.

To repeat the reading and displaying of the sense registers,
press the Enter key on the MD. Then repeat step 3 of the
procedure.

To return to the maintenance option list, press the Enter key on
the MD to return to the diagnostic aids option list, and then
enter X.

Power Sense Conditions

Power Sense Conditions

PWR 39
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Power Sense Conditions (Continued)

Power Symptom Code Table

See PWR 41 for subsystem storage power sense.

DISPLAY CODE (MD) SENSE CONDITIONS SEQUENCE | SERVICE JACTIONJREFERENCE
MASK MASK See PAGE
REGISTER{REGISTERJUNLESS NOTED, SENSORS ARE ON THE POWER Note 2
ADDRESS |DATA BIT|SENSE CARD (PSM) O1A-BIC2 and 3
8 K402 CMD 1 PWR 42
1 4 PSM CP Chain 8 PWR 44
2 Thermals B PWR 42
1 +24.,0 V Bias PWR 49
8 +6.0 V Regulator turn-on signal is missing 3 PWR 46
2 4 Not used
2 Not used
1 Stack CP Chain 0 PWR 44
8 +6.0 V OV 3 PWR 63
3 4 +5.0 V OV 1 PWR 61
2 Not used 2 PWR 65
i +8.5 V or +12 VvV OV 2 PWR 66,68
8 Not used
4 4 +6.0 vV OC 3 PWR 63
2 +5.0 vV oC 1 PWR 61
1 Not used 2 PWR 65
8 +8.5 V or +12 V OC 2 PWR 66,68
5 b Not used
2 +10.7 V Regulator Bulk UV PWR 52,61
1 +12 V Regulator Butk Uv PWR 68
8 Not used 1 1 B PWR 59
6 b4 Not used | 2 B PWR 59
2 -5.0 V UV Storage Director 1 (See Note 1) 1. 1 B PWR 57
1 -5.0 V UV Storage Director 2 (See Note 1) 1 2 B PWR 57
8 +5.0 V UV Storage Director 1 1 1 B PWR 61
7 4 +5.0 V UV Storage Director 2 1 2 B PWR 61
2 +5.0 V UV 01A-A4 Board 1 1 B PWR 61
1 +5.0 V UV 01A-A3 Board 1 2 B PWR 61
8 +6.0 V UV Storage Director 1 {See Note 1) 3 1 A PWR 63
8 4 +6.0 V UV Storage Director 2 {See Note 1) 3 2 A PWR 63
2 -1.5 V UV Storage Director | | i A PWR 57
! -1.5 V UV Storage Director 2 1 2 A PWR 57
8 Not used 2 1 A PWR 65
9 4 Not used 2 2 A PWR 65
2 +8.5 V or +12 V UV Storage Director 1 2 1 A PWR 66,68
(See Note 1)
1 +8.5 V or #12 V UV Storage Director 2 2 2 A PWR 66,68
(See Note 1)
8 -1.5 V UV 0tA-A4 Board 1 1 A PWR 57
A ] -1.5 V UV 01A-A3 Board ' 2 A PWR 57
2 +6.0 V UV 01A-AL Board 3 1 A PWR 63
1 +6.0 V UV 01A-A3 Board 3 2 A PWR 63
8 -5 V UV Maintenance Power (See Note 1) A PWR 49
8 4 Not used
2 +5 V UV 01A-A2 Board (See note 4) 1 1 B PWR 61
1 +5 V UV 01A-A1 Board (See note 4) 1 2 B PWR 61
8 -1.5 V UV 01A-A2 Board (See note 4) 1 1 A PWR §7
c 4 -1.5 V UV 01A-Al Board (See note 4) 1 2 A PWR-57
2 +6 V UV 01A-A2 Board (See note 4) 3 1 A PWR-63
1 +6 V UV 01A-At Board (See note 4) 3 2 A PWR-63
D-F Not used
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Notes:

1.

Sensors are located on the power control card at
O1A-B1E2.

Action =

* A -Power on Reset to board

* B - Power off the logic supply.

To display registers, see PWR 39 (MD Sense Register

Display). The MD will display the procedure used to display
the contents of these registers.

. The sensors are located on the power control card

O1A-B1H2.

When the 3880 is installed in a dual frame configuration,
sense information for subsystem storage power must be
taken from the 3880 frame (either SD) that contains the
failing subsystem storage.

Power Sense Conditions (Cont.)

Power Sense Conditions (Cont.)

PWR 40
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Power Sense Conditions (Continued)

:dgltlonal Psower Symptom Code Table for Models with D1SPLAY CODE (MD) SENSE CONDITIONS
ubsystem Storage
Y 9 REGISTER|REGISTER{UNLESS NOTED, SENSORS
ADDRESS |DATA BIT|{ARE ON PSM CARD 01A-B1J2 ACTIONINOTES
DISFLAY CODE (MD) SENSE CONDITIONS B 8 +5 0V A2B Reg B10 Sensed at Bd G 4
b +5 0V A2A R B40 S d at Bd G
REGISTERJREGISTERJUNLESS NOTED, SENSORS 2 +§ 0V B28B Rzg B20 S::::d :t Bd F ::
ADDRESS {DATA BIT|ARE ON PSM CARD 01A-B1J2 ACTION|NOTES 1 +5 OV B2A Reg B30 Sensed at Bd F b
0 8 Non Simultaneous SD Faults ! c 8 +5 UV A2B Reg B10 Sensed at Bd G 4
4 Invalid Power Configuration H b +5 UV A2A Reg B4O Sensed at Bd G b
2 Configuration Bit 1 3 2 +5 UV B2B Reg B20 Sensed at Bd F 4
1 Configuration Bit 0 3 ! +5 UV B2A Reg B30 Sensed at Bd F b
1 8 Not Used D 8 +8.5 UV A2B Reg B10 S d
. . g ensed at Bd G b
4 +1.7, +5 CP Trip Reg €20 D 5 4 +8.5 UV A2A Reg B40 Sensed at Bd G 4
2 Thermal SD P/S Area Cxx E 2 +8.5 UV B2B Reg B20 Sensed at Bd F b
1 +1.7, +5 CP Trip Reg C10 ¢ 15 1 +8.5 UV B2A Reg B30 Sensed at Bd F 4
2 8 +1.7 OV Sense Reg C20 D £ 8 -5 UV A28 Reg B10 S d
g ensed at Bd G 4
4 +1.7 OV Sense SD2 D 4 -5 UV A2A Reg B4O Sensed at Bd G 4
2 +1.7 OV Sense Reg C10 c 2 -5 UV B2B Reg B20 Sensed at Bd F 4
! +1.7 OV Sense SDI c 1 -5 UV B2A Reg B30 Sensed at Bd F 4
3 8 Reg C20 +5 0! Sense at SD2 D F 8
] Reg €20 +5 OV Sense at Cxx ) 4 NOT USED
2 Reg C10 +5 0! Sense at SDI C 2
1 Reg C10 +5 OV Sense at Cxx c 1
b 8 Reg C20 +5 OV Sense at SD2 D
4 Reg C20 +1.7 0l D . . . . T
2 +5 0V Sense SDI c To display Registers, see PWR 39 (MD Sense Register Display). The MD will display
1 Reg C10 +1.7 0Ol C the procedure used to display the contents of these registers.
5 2 +1.7 UV Sense at SD2 D
+5 UV Sense at SD2 D Ti
2 +1.7 UV Sense at SD1 C ACTION DESCRIPTION
i +5 UV Sense at SDI c c PS2 area Cxx, SD1 regulator turned off.
- If an 'Action D' also exists, it becomes
6 8 Non Simultaneous Subsystem 2 an 'Action E'.
Storage Faults
4 Thermal B Gate H D PS2 area Cxx, $D2 regulator turned off.
2 Thermal Area Bxx H If an "Action C' also exists, it becomes
‘ 1 +5 CP Cntl Board Area Axx H 5 an 'Action E'.
7 8 Fan Fault B Gate H E Turn off both storage directors.
4 Fan Fault Area Bxx H
2 +1.7 OV Sensed at Reg A20 H F Drops KAO3 which drops power to regulators
1 +1.7 OV Sensed at 01B-Al H 830 and B20. If an 'Action G' exists or
the machine does not have expanded storage
8 8 +1.7 UV Sensed at 01B-Al H and 16M bytes or less of storage, or the
b4 +5 UV Sensed at 01B-Al H machine has expanded storage it becomes an
2 Cable Check in Area Axx or H 'Action H'.
in B gate Al board H
1 Reg A20 1.7 UV Sensed at A20 H G Drops KAO2 which drops power to
regulators B40 and B10. If an 'Action F'
9 8 Reg B10 01 Sensed at Reg G b exists, it hecomes an 'Action H'. 'Action
] Reg B40 01 Sensed at Reg G b G' should occur only on machines without
2 Reg B20 0l Sensed at Reg F 4 expanded storage and having 16M bytes or
1 Reg B30 0! Sensed at Reg F b more of subsystem storage.
A 8 Reg B0 OV Sensed at Reg G b H Drops KAO1 which drops power to PS$2
4 Reg B4O OV Sensed at Reg G b area Axx and area Bxx.
2 Reg B20 OV Sensed at Reg F b
1 Reg B30 OV Sensed at Reg F 4
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Power Sense Conditions (Cont.)

Notes:

1.

If more than 900 milliseconds elapse from the time an 'Action C’ or an 'Action D’
becomes an ‘Action E’, this bit is turned on.

If more than 900 milliseconds elapse from the time an ‘Action F’ or an "Action G’
becomes an 'Action H' or more than 900 milliseconds elapse from the time an
‘Action F’ or an ‘Action G’ is present and a 'Action H’ occurs, this bit is turned on.

These bits indicate the number of regulators installed in PS2 area Bxx:

¢  xx00 = One regulator (Reg B30).

¢ xx01 = Two regulators (Reg B30 and Reg B20).

e xx10 = Three regulators (Reg B30, Reg B20, and Reg B40).

¢ xx11 = Four regulators (Reg B30, Reg B20, Reg B40, and Reg B10).
Machines Without Expanded Storage

The two subsystem storage array boards are divided into two power boundaries so
that each half of the board can be supplied with dc voltages from different sources.
The power boundaries are AZA and A2B for the 01B-A2 board, and B2A and B2B
for the 01B-B2 board. The A2A and B2A power boundaries include cards A thru K.
The A2B and B2B power boundaries include cards L thru V. When 8M bytes of
subsystem storage are installed, Reg B30 supplies dc power to both halves of the
01B-B2 board (B2A and B2B). When 16M bytes (or more} of subsystem storage
are installed, Reg B30 supplies dc power to the B2A half of the 01B-B2 board and
Reg B20 supplies power to the B2B haif of the 01B-B2 board. board. When 32M
bytes of subsystem storage are installed, Reg B40 supplies dc power to the A2A
haif of the 01B-A2 board, and Reg B 10 supplies dc power to the A28 half of the
01B-A2 board.

Machines With Expanded Storage

On machines with Expanded Storage only the 01B-B2 board is used. For machines
with 8M bytes or 16M bytes of subsystem storage, Reg B30 supplies dc power to
both halves of the 01B-B2 board. When 32M, 48M, or 64M bytes of subsystem
storage are installed , Reg B30 supplies dc power to the B2A half of the 018-B2
board and Reg B20 supplies dc power to the B2B half of the 01B-82 board.

A CP sense line active does not cause any fault conditions. If another fault occurs
and a CP sense line is active at the time of the fault, the CP bit will become active.

" The CP bits are included for information only.
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Logic Power Turn-On, Thermal Sense, and Power Reset

The Power Select switch must be in the Local position before
the DC Power System switch can be effective.

Logic Power Turn-On, Thermal Sense and Power Reset

T

PWR 42

While the Power Select switch is in the Local position, pressing Power Select O Remote YAd07 K402
the DC Power System switch and the subsystem storage Power Switch  gy06 B1E2 CYA215 1705-18 1704-8 1401-8 B A J401-10 )
switch to the On position resets the power-check register and Mo5 Do4 <€ >> _<€ }) >> g 24 V UE To Pick K404
picks relay K402. Picking K402 turns on the logic power . l Local PCC 8184807 Logic Power PS1 YA181
supply (PS1) to SD1 and SD2. = Contactor
Pin MO4 t be at electrical d bef I K402 and DC Power O
in must be at electrical ground before relays an System n MO7
KAO1 can be activated. The path for ground is through the Switch O—5 —— YA151 YA137
normally open relay point K701-4. —E_.OI_[) PO7 YA217 ‘l—[—L _LJ"L YA217 YA211 YA211
S103 4 4 ‘
If both storage director switches 1 and 2 are off, relay K402 is = OH PSM ’ go7 B1F6C04 B1FGEQ4 B1A3B09 BlA\3\808
e . N\ Yo W4
de-activated and cannot be activated. K701-4 Con dtrol »H>—OGF—O0-0<—0 {€ <& 3) _.L
Car A-Boards  B3-Board Thermal PS1 L
Maintenance power supply must be on to supply voltages to the Thermal Thermal -
maintenance board and supply a pick to K402 through card {Optional  (See Note 3) .
01A-B1E2. M04 Features)
YA405
The subsystem storage Power switch turns power on and off
only to the subsystem storage. This permits maintenance to be Storage Dvrector 1 Switch . B1C2
performed without disturbing 3880 operations. Normal POS From Board B3 Thermal to Sense D12 PSC
—O—PO— This diagram is logically correct,
Notes: 5101 but not point-to-point. See the MDM
PSM power diagrams for point-to-point
1. The storage gate thermals are located above each storage ot gen(sje ‘;‘;’;é’:g e gzefm’éx’t(h:”gorszz’t‘ age. )
board on the 01B gate. When one of the thermals opens, Storage Director 2 Switch ‘ ' ar n page.
only the power to the subsystem storage is turned off. Normal P04 P12 Main K402 Picked Sense J09
O DO 7 7
. . . . . —L S102 ,
2. This maintenance analysis page is used for maintenance e YC960
device reference only. See PWR 27 for additional O \
ipti i i off
descriptions of the switches shown on this page. Subsystem Storage 06 B1J2 V€200
Power Swi . ®_____._
3. For the 01A-B1 board thermal, see PWR 76, PWR 82, or ower Switch on ‘/0 ! Gor | CSSs
PWR 84. moz .o T O (< K-AO01
(€ o——-—> J1103
4. KAQO2 and KAO3 may not be present on machines with l A o pyyi G08 Subsvstem | 510 Pick K-AOH YC200 YC200
expanded storage. - off AN Storai;e <<€ - *24V
K701 Picked G02 | Power PA11-12 PAT17
2 Control
GO4 | Card
l : l Z31 Pick KA02 .
= Lrl. YC900 {&—] k-a02
: PA11-8
-LJ'T -\_l_-‘ . YC950 Area BXX Thermal
_E——o—bo————o——bo——o——bo———O——DO———)\ »—212
, 7 7 230 Pick KAO3
— 018 Gate YC900 01B-A1V3B13  01AB1V5B13 { & Kk-a03
- PA11-9
01B-A1V3DO08 Thermals .
YC950 w22
_E__ Lrl YC900
Area Cxx Thermal
3880 PN 6315677 881143 881216 A15621 A21802
MIM Seq AS0001 20 of 44 13 Jan 84 15 Aug 84 01 Apr85 | 17 Jun 85
© Copyright IBM Corp. 1984, 1985 Logic Power Turn-On, Thermal Sense and Power Raecat PWR 492



Circuit Protector Sense Circuit

Service Aids

An open circuit or tripped circuit protector (CP) can activate the
sense circuit. !If an auxiliary contact is suspected, shorting the
points at the PSM board connectors aids the CE in checking the
condition.

+PSM CP Chain

D13

YA405

B1C2

PSM Board Connectors

(Must be at ground)

YA211
+From Pwr Stack CP Chain  GO5
01A-B1A4-D03 '
01A-B1A2-DO7 Must be at ground.
CP302 CP201
Auxiltary
CP guxiliary contact cp303 Contact Points CcP203
points. Closed when YA121
CP is reset. CP304
CP Auxiliary Contact Auxiliary
points. Closed when CP205 Contact Points
CP is reset YA131
' See Note 2
CP206
CP207
See Note 1 CP208
See Note 1 PSM Board Connectors
YA211
CP210
© 01A-B1A4-D02
I 01A-B1A2-D08
~ —— Flat Wire Bus Flat Wire Bus
Notes: -  Ground — Ground
1. The wires that short the circuit protector auxiliary contacts
are installed to prevent 3880 failures that are caused by
intermittent opening of the auxiliary contacts. These wires
can be imbedded into the board or connected from
01A-B1A4D02 to 01A-B1A4D03 and O1A-B1A2D08 to
01A-B1A2D07.
2. Circuit protector CP207 is removed when the -1.5 Vdc
regulator box is installed on the A gate between GTB-3 and
GTB-4.
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PSC

PSM
Sense
Card

Auxiliary
Contact
Points

CPCO1

CPCO02
YC900

Circuit Protector Sense Circuit

PWR 44

This diagram is logically correct,
but not point-to-point. See the MDM
power diagrams for point-to-point
wiring. (Use YAxxx and YCxxx
reference to find the correct page.)

wos A

(81J2)

CPCO3

CPCO4

YC960
B1J2
IV + w23
SD1+1.7V,+5VCP CSSS
{Must be at ground) - Subsystem
SD2 +1.7 V, +6V CP X22 Storage
Power
(Must be at ground) Sequence
d +
+5 V CPAO4 229 :/lnonitor
-{(Must Be At Ground)

PA11-10 ;r§

CPAO4 -{_—_—j»
"’

YC900

CP Auxiliary Contact Points YC900
Ciosed When CP is Reset

fﬁmn-n

Circuit Protector Sense Circuit

PWR 44



Regulator Turn-On and Sense Circuits Regulator Turn-On and Sense Circuits PVVR 46

Note: This maintenance analysis procedure page is .
used with the MD only. . This diagram is logically correct,
but not point-to-point. See the MDM
power diagrams for point-to-point

Circuit Theory : wiring. (Use YAxxx reference to
find the correct page.)

Circuits on the PSM control card (0 1A-B 1E2) turn on the series
regulator. The PSM sense card (01A-B 1C2) senses the turn-on
level.

Sensing the loss of a turn-on signal does not power off the
3880. A latch is set on the PSM sense card for information
display only. If a power check occurs, the problem can be
caused by a loss of the turn-on signal or voltage level.

Regulator turn-on lines must remain at ground to have output YA407
from the regulators. The 6 Vdc regulator can be turned on by 01A-B1E2
grounding J1-10. The multilevel regulator can be turned on by PCC
grounding J5-9. 7 G02 —Turn On 6 V Reg Sense
YA133
J1-10
GO3 —Turn On 6 V Reg ' \ .
Driver 7
. 11-8 6 V Regulator
—~Turn On 8.5 V A7
D13 or 12 V Reg Sense
P ]
YA133
Turn On 8.5 V 2VR 59 8.5 V or 12 V Regulat
B12 - —TunOn85Vori2V . o egulator
Note: When CP207 is removed, the -1.5 Vdc is ~1 Driver ! °9 }
installed on the A gate between GTB-3 and GTB-4. ‘ 823 —1.5 V Regulator
} See Note
PSM
Control
Card e
YA405
B1C2
PSC
Jo7
PSM
413 Sense
Card
3880 ) PN 6315677 881143 881216 A15621 A21802
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Maintenance Power Panel

The maintenance power panel contains the circuit protectors for
the diskette drive and the 3880 maintenance board. This panel
contains the following circuit protectors:

¢ CP301 +5 Vdc to diskette drive and maintenance board

¢ CP302 -5 Vdc to diskette drive

¢ CP303 +24 Vdc to diskette drive

» CP304 +24 Vdc to maintenance board and regulator bias.

CP301, Diskette Drive And Maintenance
Board, +b Vdc

Circuit protector 301 distributes +5 Vdc to the diskette drive
and the maintenance board logic circuits (see YA121).

CP302, Diskette Drive, -6 Vdc -

Circuit protector 302 distributes -5 Vdc to the diskette drive
logic circuits (see YA121).

CP303, Diskette Drive , +24 Vdc

Circuit protector 303 distributes 24 Vdc to the diskette drive
(see YA121).

CP304, Maintenance Board And Regulator
Bias, +24 Vdc

CP304 distributes +24 Vdc to the maintenance board. This
voltage is also the bias voltage for all voltage regulators in the
3880 (see YA121).

Maintenance Power Panel

CP301

CP302 CP303 CP304 CP305

SICISIS

Z, S/ S S

CP305

Not used.
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Maintenance Power Distribution

DANGER
Lethal voltages are present in the power servicing area.
-Safety is most important. Assume all circuits are live until

measured. Capacitors are possible exploding devices. YA407
Wear safety glasses when working in the power area. B1E2
Alw:).'s install all safety covers before powering on the PCC
machine. G13
(OV) Power
PO2 Control
(UV)  Card
P10
T301TB \Y
cPacs YA121 YA121 YA151 o
To o] ! T301 45V CP301 Te%0! Gate TB1
YA D : CR302 + O+—0-0 Y,
L +
2 - C303 L 2
200/208 v | @+ e , T > 3
>
3 < +_]- CR301 4 = Maintenance
220V < -5V Power (PSM)
s < CR302| C301 5 | LED
YA151
- 240 V 4 T CP302 6 6 5V =
(See Note 3) ’ Return Board
— CP303 :
7 +24 V
1 124V Q v ‘ ('\?e:
: -5V -Note
: CR303 0 8 { 2)
>
C304 == 3 4 Cable
T ) < Connector Card
+5V B03
Return B08
-5V B11
+24 'V B10
10
YA115 /®

+24 V Control
Voltage Return Common ground for both 24 Vdc power supplies.

Notes:

1. This is a multilevel regulator (three voltages on a single
card). :

2.. See YA151 for pin locations of the +24 Vdc and -5 Vdc
special voltage jumpers.

3. Wiring is <:own for 240 Vac 60 Hz. See YA121 for
information on other configurations.

4. When CP207 is removed, the -1.5 Vdc regulator is installed
on the A gate between GTB-3 and GTB-4.

See LOC 35 (60 Hz) or LOC 40 (60 Hz) for the location of the
maintenance power supply.

881143
13 Jan 84

3880
MM Seq_AS0001

PN 6315677
24 of 44
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Diskette Drive
YA311

Maintenance Power Distribution

PWR 49

This diagram is logically correct,
but not point-to-point.
power diagrams for point-to-point
Use YAxxx and YCxxx
reference to find the correct page.)

wiring.

See the MDM

Maintenance
Board

YC960

B1J2

CSSS

Subsystem
Storage
Power

Sequence -

and
Monitor

GO03

G12

Maintenance Power Distribution

-1.5 V {(See Note 4)
JS( +86Vor12V
N
>) Regulator
(See Note 1)
J5-4
3 +3 V Series
77 Regulator
J1-6
\ +6 V Series
7 Regulator YA133
J1-10
\>_ +5 V Series
4 Regulator
Y B1-A2B10
YA405
B1C2
P04 pPSC
PSM
Sense
Card

PWR 49



Bulk Power Distribution

B4 /B3 Boards

‘DANGER

Lethal voltages are present in the power servicing area.
Safety is most important. Assume all circuits are live until
measured. Capacitors are possible exploding devices.
Wear safety glasses when working in the power area.

Butk Power Distribution

Always install all safety covers before powering on the
machine. [———'———YA”‘ “,—"""—ll YA132 |
Terminal Terminal Board 1203 Terminal
............................ Board 201 7201 @— CR201 |— Board 202 To+5V
* fo P 1 +10.7 V Bulk CP201 Regulator
............................ 4 \Z4 CR202 Z t See PWR-61
P I cpa03 106V SDI
2 +10.7 V Bul R
............................ < CR203 2 *10.7V Bulk CQulator___ See PWR-63
3 2 CR204 4 107V Bulk
............................ = 5 ,
O To Multilevel
274 CR205 + o Mu e
Notes 1 ] CP206  Reguiator ,
czToT Z CR206 ot lcaos TosVsns " SeePWR-68
1. See PWR 53 for machines with the Four-Channel Switch, 1 CP208  pojulator ! See P
Additional Feature. AC 5 1 = { See PWR-63
7202 AN + T +|c206
2. Jumpers are shown connected for 240 Vac. See YA 131 o 3 » > CR210 |
for jumper information. - t AC. 6 +10.7 V Returns
> > CR2 _;' 74 {
| > > "2 +24 V Bulk
| = 1| ¢ "5 CR212 N
|- I > >
I T
| €202
]
9
| AC
(See | 3> +
a Notell 40 3203 o] cR207 P>
o AC kN + \ A
?» > —5 V Bulk Returns.
1 +5_| CR208 [5>- =L
‘ AC, N 1+ CcP205
P! :>; CR200 - ~5V to SD1 Sw
7 C204 CP207 ~5 V Bulk for
This diagram is logically correct, 2 Multilevel Supply See
but not point-to-point. See the MDM *0"—0"1[0————( PWR 57
power diagrams for point-to-point CP210
wiring. ?Use YAxxx reference to -5V to SD2 Sw
find the correct page.)
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Bulk Power Distribution (Continued) Bulk Power Distribution (Cont.) PVR b3

B4/B3 Boards With Four-Channel Switch,
Additional Feature

DANGER

Lethal voltages are present in the power servicing area.
Safety is most important. Assume all circuits are live until
measured. Capacitors are possible exploding devices.
Woear safety glasses when working in the power area.

Alwsays install all safety covers before powering on the

machine. YA131 YA132
[ L
e e e e e ! I » Terminal Board 204 Terminal
vam 1 70 Zy CR201 |— Board 202 cpagy TO 45 Vde
............................ DC Bu'k Terminai . %2 CR202 Q‘ +10'7 Vdc Bulk :egeu'ator —‘, See PWH.S‘
Board 201 : : 06 Vdc SD1
............................ Supply oar 1 %3 CR203 2 +10.7 Vdc Bulk CcP203 Regulator .
. K402 {See — See PWR-63
............................ | Note ; _%4 CR204 +10.7 Vdc Bulk
2) =R
Notes: — 23 CR205 + To Multilevel
| CP206 Regulator
o | 3 T @S CR206 —! See PWR-68
1. See PWR 52 for machines without the Four-Channel @ C267 To 6 Vdec SD2
Switch, Additional Feature. : . m_oﬁcp 0,(%8 Regulator , see PWR-63
@ AC
2. Jun?pers are shown. connected for 240 Vac. See YA 131 | 1202 SN +
for jumper information. | R CR210
! ¢ t AC7 L6 +10.7 Vdc Returns
- 3 »>— F é’/ +24_Vdc Bulk )
] CR211 }->>
I ; = __._—.>AC >—o *J Terminal
| @ _— ] CR212 > Board 203
| i ; O _+10.7 Vde Bulk
: Z 021(-)2 ’ éz +10.7 Vdc Bulk
i @3
I (See & : AC + 4
3>
Note(: 1 7203 i CR207 P> %5
This diagram is logically correct,’ 2) 10 > 9
but not point-to-point. See the MDM hd AC > + 6 —5 Vdc Bulk Returns
power diagrams for point-to-point 11 CR208 }>> = ~
wiring. ?Use YAxxx rei)’erence to @ >
find the correct page. 1 AC + + CP205 5"
12 > CR209 P> :\: 6 'Vdc to SD1 Sw
hd g C204 CP207 —5 Vdc Bulk for
Multilevel Supply See
. . I-' . PWR-57
CP210 —5 Vdc to SD2 Sw
3880 PN 6315677 881143 881216 A15621 A21802
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Bulk Power Panel

The bulk power panel circuit protectors control the distribution of
dc power to the voltage regulators in the 3880. Circuit
-protectors, CP203 and CP205, control the regulators for

storage director 1 and circuit protectors, CP208 and CP210,
control the regulators for storage director 2. The following
circuit protectors are on the bulk power panel:

e CP201, +10.7 Vdc input to +5 Vdc regulator

* CP203, +10.7 Vdc input to +6 Vdc regulator

* CP205, -5 Vdc to storage director 1

e CP206, +10.7 Vdc or +24 Vdc input to the multilevel
regulator

e CP207, -5 Vdc input to the multilevel regulator
¢ CP208, +10.7 Vdc input to +6 Vdc regulator

e CP210, -5 Vdc to storage director 2.

CP201, 5 Vdc Regulator

CP201 distributes +10.7 Vdc bulk power to the 5 Vdc
regulator. This regulator supplies +5 Vdc to both storage
directors {(MDM YA 132).

CP203, Storage Director 1, 6 Vdc
Regulator

CP203 distributes +10.7 Vdc bulk power to the 6 Vdc regulator
for storage director 1 (MDM YA 132).

CP205, Storage Director 1, -5 Vdc

CP205 distributes -5 Vdc bulk power to storage director 1
(MDM YA132).

CP206, Multilevel Regulator

CP206 distributes +10.7 Vdc or +24 Vdc bulk power to the
Multilevel regulator. This regulator supplies -1.5 Vdc and +8.5
Vdc or +12 Vdc to both storage directors in the 3880 (MDM
YA132).

CP207, Multilevel Regulator
CP207 distributes -5 Vdc bulk power to the muitilevel regulator.

This regulator supplies -1.5 Vdc and 8.5 Vdc to both storage
directors in the 3880 (MDM YA 131).

CP208, Storage Director 2, 6 Vdc
Regulator

CP208 distributes +10.7 Vdc bulk power to the 6 Vdc regulator
for storage director 2 (MDM YA 132).

CP210, Storage Director 2, -5 Vdc

CP210 distributes -5 Vdc bulk power to storage director 2
(MDM YA132).

CcP201  CP202 CcP203 CP204 CP205 CP206 CcP207 CcP208 CcP209 CcP210 cP211 cP212
5V 6V 5V 85Vort2v .15v 6V 5V
0 &6 ®© © @ © ©® @ © @ o o0
- 1 ®0O0eeE6e 000
S @ (N S S Q@ S @ O @)
S %]
Notes:

1. When CP207 is removed, the -1.5 Vdc regulator is installed
on the A gate between GTB-3 and GTB-4. .

2. Circuit protectors CP204 and CP209 are not present on this
model.

3880
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-1.5 Vdc and -5 Vdc Distribution and Sense

-1.5 Vdc and -5 Vdc Distribution and Sense PVVR b7

Gate T8B
YA151
(" CP205 J101-5 S101 J101-11
-5 Vdc To SD1 Sw A2 B1 -5 Vdc From SD1 Sw To Bd B4
$——0¢—0’10 » OO >> @oG1848
-5 Vdc CcP210 v J102-5 S$102 J102-11t
A131 -5 Vde To SD2 Sw A2 B1 ’8 Vdc F
Bulk s O4—O rl O }} OO 9} c From SD2 Sw To Bd B3 GTB 3.8
vai3r | )
-15 Vdc ‘———z GTB 4-12 (To B4 Board and A4 Board)
Regulator GTB 212 (T
- A28B
(Between GTB-3 (To AZ Board)
and GTB-4) GTB 3-12 (To B3 Board and A3 Board)
_ Without CP207 installed GTB 1-12 (To A1 Board)
With i - - - - — - - —_
ca07 ith CP207 mstallgd YA133
vA131 4-2 J4-6 J101-1 S101 1017
F-—OQ——O—'];O——%)—- N N\ A10 B11 \ -1.5 Vdc From SD1 Sw To Bd B4
/ 77 O—DO——%/ GTB 4-12 (To B4 Board and A4 Board)
\ -1,6 Vdc
Regulator GTB 2-12 (To A2 Board)
® J4-8 J102-1 Alb $102 B11 J102-7 1.6 Vde F SD2S -
art of the AN -1. c From SD2 Sw To Bd B3
Lot the 1—) ?) O—0 > GTB 3-12 (To B3 Board and A3 Board)
Regulator) YA137
. GTB 1-12 (To Af Board)
Service Note
An open or short circuit in the sensing logic can cause an under
voltage symptom. A short circuit can overload the regulator
causing a drop in the output voltage. An open circuit can cause
a failure to sense a good voltage level.
. This diagram is logically correct,
When performing continuity checks with an ohmmeter, isolate but not _po i nt—to—poing . See tl.we MDM
the line being checked from the power supply or the logic boards power diagrams for point-to-point
to prevent inaccurate chmmeter readings. (Parallel paths ?! ré"g}" Use Ylt\xx: ;egerence to
through electronic circuits can be misleading, causing ohmmeter n e correct page.
readings that are inaccurats.)
3880 PN 6315677 881143 881216 A16621 A21802
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-1.5 Vdc and -5 Vdc Distribution and Sense (Continued)

-1.5 Vdc and -5 Vdc Distribution and Sense (Cont.)

PWR 58

This diagram is logically correct,
but not point-to-point. See the MDM
power diagrams for point-to-point

3880
MM Seq_AS0001

PN 6315677
29 of 44

881143
13 Jan 84

881216
15 Aug 84

A15621
01 Apr 85

A21802
17 Jun 85
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-1.5 Vdc and -5 Vdc Distribution and Sense (Cont.)

wiring. Use YAxxx reference to
find the correct page.)
YA405
B4J6C02 B1D6EO2 B1C2
C NN\ -5 Vdc_Under Voltage SD1 Uo5
B4U4B06 Y ) }> PSC
84J6C02 B1H6A02
-5 Vdc Under Voltage SD2 S10
( NN NN\
84U4B06 § 2 ) 2>)
B3K6B04 .
] «~____-1.5Vdc Under Voltage SD1 B1E6DO4 S06
B4AX3B13 § > ) >)
YA407
PSM
Sense B1E2
Card
BAKEBOA B1HGED4 pcc
B4X3B13: % >> -1. C Under Voltage SD2 }/\ S09 811 -1.5 Vdc SD1 Sense u12
G10 -1.6 Vdc SD2 Sense uUo4
PSM
Control
[—__———-—-—_-————--—_—_—-—-———-‘———-—1-_— S Sa— = ca'd ——
' A4CIET3 -1.5 Vdc Under Voltage Bd A4 B1NGEO4 1.6 Vdi
A4R3IB13 s . }> . N\ P11 S07 -1 c Bd A4 Sense S02
77
| A3CIE13 BINTE13
I A3R3B13 3 }} -1.6 Vdc Under Voltage Bd A3 >> S02 sS08 -1.6 Vdc' Bd A3 Sense M13
Service Note |
Two-Channel Switch Pair, Additional Feature _]
An open or short circuit in the sensing Iogic can cause an under D R CESTIED S G S WD S ST S S G—— SR G G S— S— S S— S— N—— A C— S S— S C—— f— S SE G VI Sr— S G GE SRS i S—— —T— om—
voltage symptom. A short circuit can overload the regulator
causing a drop in the output voltage. An open circuit can cause
a failure to sense a good voltage level.
- When performing continuity checks with an ohmmeter, isolate r - - - - —Y-;\JB; I
the line being checked from the power supply or the logic boards l
to prevent inaccurate chmmeter readings. (Parallel paths A2C1E13 8 B1H2
through electronic circuits can be misleading, causing ohmmeter | ¢ \\ -5 Vdc Under Voltage BD A2 1L\6@2 P11 FCAS
readings that are inaccurate.) ' A2R3B13 VA 7/ '
| FCA
A1CI1E13 B1LID11
-1.5 Vdc Under Voltaged BD A1 S02 Sense
: AIR3B13 § > >> Card
'_F.our Channel Switch Pair, Additional Feature. ' ___|

PWR 58



+5 Vdc Distribution and Sense

+5 Vdc Distribution and Sense

PWR 61

This diagram is logically correct,
but not point-to-point. See the MDM
power diagrams for point-to-point
wiring. Use YAxxx reference to
find the correct page.)

Gate TB
YA151

YA133
CP201 T8-2 783 GTB 2-2 (To A2 Board) ‘
+10.7 Vde 4 ' +5 Vdc To SD1 4.1 {To B4 Board and A4 Board)
Bulk $ 04O l [ O @ GTB {
) TB-1 TB-4
Return f—(7) Q- ¥5 Vde To 502 GTB 3-1 (To B3 Board and A3 Board)
GTB 1-10 (To A1 Board) YA211
YA405
i B1C2
N 8142803 +5 Vdc SR Over Volt G11
Py 77 PSC
J1-5 B1A2B02 ~
+5 Vdc N Py +5 Vdc' SR Over Volt Ret Mo4
Regulator 4 AN » PSM
J1-7
~ BlQ{DOB +5 Vdc V SR Over Current J12 (S)Z?cs!e
+24 Vdc Bi rie g 4 '
§ i > 12 B1A2D02 d
_9\ Py +5 Vdc SR Over Current Ret J10
/ ANN
w.ﬁ———_—w-——— ‘_——_
[— L)) BI&?OES +Regs Bulk On Under Volt GO7 '
| / —\X |
Ji-4 J1-1 J103-5
Service Note N +To $101 For 5 Vdc
rOa > >>
An open or short circuit in the sensing logic can cause an J1-3 J-14 ‘ J103-6
undervoltage symptom. A short circuit can overload the %}-— __>> +T0 $102 For 5 Vdc '
regulator causing a drop in the output voltage. An open circuit ' 77
can cause a failure to sense a good voha_ge level. YA137
' J103-15
+ For 5 Vd $102
When performing continuity checks with an chmmeter, isolate From $102 For 5 Vde {{ B7oq...o_‘5.6_
the line being checked from the power supply or the logic boards
to prevent inaccurate chmmeter readings. {Parallel paths +From S101 For 6 Vdc J103-11 B2 _ S101 ag
through electronic circuits can be misleading, causing ohmmeter << O30

readings that are inaccurate.)
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+5 Vdc Distribution and Sense (Continued)

Service Note

An open or short circuit in the sensing logic can cause an
undervoltage symptom. A short circuit can overload the
regulator causing a drop in the output voltage. An open circuit
can cause a failure to sense a good voltage level.

When performing continuity checks with an ohmmeter, isolate

the line being checked from the power supply or the logic boards

to prevent inaccurate ohmmeter readings. (Parallel paths
through electronic circuits can be misleading, causing ohmmeter
readings that are inaccurate.)

3880
MiM

+5 Vdc Distribution and Sense (Cont.)

This diagram is logically correct,
but not point-to-point. See the MDM
power diagrams for point-to-point
wiring. Use YAxxx reference to
find the correct page.)

YA405
B1C2
B4J6C04 . B1D6E04
+5 Vdc Under Voltage SD1 u1o PSC
N
B4V5DO03 ¢ > >
B3J6C04 B1H6A04
B3VEDO3 § N\ +5 Vdc Under Voltage SD2 N\ Uo7 PSM
7/ I Sense
Card
! AIBIET3 +5 Vdc Under Voltage Bd A3 BIMIEI3 uo4 —‘
; A3R4D03§ > ge 3 _ :
A4B1E13 B1IMGEO4
+5 Vdc Under Voltage Bd A4 B09
| A4RaDO3¢- 5 » :
YA217
Ewo-Channel Switch Pair, Additional Feature __'
r YA409 |
I B1H2 I
| ) AZBIE13 +6 Vdc Under Voltage Bd A2 81M6D02 Bog| FAPS I
' A2R4D03 ¥ 7/ 7/ : '
E FCA ,
. o ) ATBIE13 +5 Vde Under Voltage Bd Al BIMID1 U04|  power |
' 1R4DO03 ) 77 7/ Sense l
' ‘ YA217 Card '

Lfour Channel Switch, Additional Feature

D L Y . e e e

Seq_AS0001

PN 6316677
31 of 44
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+6 Vdc Distribution and Sense

PWR 63

+6 Vdc Distribuﬁon and Sense

This diagram is logically correct,
but not point-to-point. See the MDM
power diagrams for point-to-point
wiring. Use YAxxx reference to

Gate TB find the correct page.)
YA151
YAI3N - YAl , GTB 2-11 (To A2 Board)
i , -CP203 J2-4 J2-1 +6 Vd SD1 - :
10.7 Vde (_ For SD1 od4—o-] o > > L GTB 4-11 (To B4 Board and A4 Board)
Bulk o :
: ' - CP208 J2-:9 J2-12 : 31 ,
, +6'Vdc to SD2 ,
g rorSD2 04—0o-T] o S , > GTB 3-11 (To B3 Board and A3 Board)
: : : 6 Vdc GTB 1-11 (To A1 Board)
Reguiator ) ,
YA211
. . B1A2809
J\‘ 8 ‘">'2 }} +6 Vdc Over Volt
7
L1 A ,
‘"\2 B\'\ 2808 +6 Vdc Over Voit Ret
a5 B7|/A2009
B1A2013 J115 . +6 Vdc Over Current
Vd &4
X . B1A2D06
"; & _J;L N\ +6 Vdc Over Current Ret
GTB 1-3 >) 77
J1-10
p— > ’ ' 1033
- 113 e +To $101 For 6 Vdc 103
2 f Jig34
+24 Vdc Bias 137 el +T0 5102 For 6 Vde )
. >>— > >
. YA405
' 1 B1C2
+From $102 For 6 Vdc J%O{:i 14 F06: 5102: qu
Ya2i1 D +From S101 For 6 Vdc << OG—O ;
-Turn on 6 V Reg, YA137 GO02|
YA407
PSM
. 1 GO3 M02 Sense
Service Note B1E2 Jo2 Card
PCC
An open or short circuit in the sensing logic can cause an -T
undervoltage symptom. A short circuit can overload the Go2 urn On 6 Vdc Reg Sense 07
regulator causing a drop in the output voltage. An open circuit
can cause a failure to sense a good voitage level. PSM
Control
When performing continuity checks with an ohmmeter, isolate é:'nd r°
the line being checked from the power supply or the logic boards
to prevent inaccurate ohmmeter readings. (Parallel paths
through electronic circuits can be misleading, causing ohmmeter

readings that are inaccurate.)
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+6 Vdc Distribution and Sense (Continued)

B4K6B02

This diagram is logically correct,
but not point-to-point. See the MDM
power diagrams for point-to-point
wiring. Use YAxxx reference to
find the correct page.)

+-6 Vde Distribution and Sense (Cont.)

B4AX2D12 #—) )

B3K6B02

B3X2D12 F—>>

Service Note

An open or short circuit in the sensing logic can cause an
undervoltage symptom. A short circuit can overload the
regulator causing a drop in the output voltage. An open circuit
can cause a failure to sense a good voltage level.

When performing continuity checks with an ohmmeter, isolate
the line being checked from the power supply or the logic boards
to prevent inaccurate ohmmeter readings. (Parallel paths
through electronic circuits can be misleading, causing ohmmeter

readings that are inaccurate.)

3880
MiM

Seg AS0001

PN 6316677
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L_Four Channel Switch, Additional Feature

+6 Vdc Distribution and Sense (Cont.)

PWR 64

YA407 YA405
B1E2 B1C2
+6 Vdc Under Voltage 5018156002 g PCC PSC
77
YA217
+6 Vdc Under Volitage SD2 B':'B\EOZ G08
77 PSM PSM
Control Sense
Card Card
| S03 . A4${Ci ! +6 Vdc Under Voltage Bd A4 B1N\6502 505 M1 {
I A4R2D12 § 3> ?) l
| Uo2 A3C1I1C11 +6 Vde Under Vol BINIC11 '
N\ er Voltage Bd A3 N S04 Sit
' A3R2D12 ¢ A ) |
| YA217 |
| |
: +6 Vdc’ Bd A3 Sense l
|
| +6 Vdc Bd A4 Sense |
| |
l Two-Channel Switch Pair, Additional Feature _}
{- YAA409 -}
l B1H2 l
A2C1C11 B1M6A04 . FAPS
| AZR2D12 § 4\ +6 Vdc Under Voltage Bd A2 5 505 |
| I
FCA
l ( A1CICT! +6 Vde Under Voltage Bd A1 BIMIATS S04|  Power I
' A1R2D12§ - ) . 7 Sense '
' Card l

PWR 64



DC Distribution-Subsystem Storage

DC Distribution-Subsystem Storage PWR

YC800
YAT11! YC800 YC800 YC800 CPCO1 5 V Bulk PC\Ol-i YC820 PCOEJ 1.7 Vde TB2-10 YC850
. h Wy,
o Rectifier AN BN IO T820 | orasa
Area Filter CPCO2 9V Bulk Col- SD Pwr ’ 5 Vdc ! .
Ferro cP Cxx 5V > Card > -~ Board
] P - TB2-8
Transformer C05 - CPCO3 5V Bulk PCE1 1 —— COE 1 1.7 Vde -l T
Rectifier PCT)14 o9 pcog 3 TB; 7 01A-B3
Transformer Filter r_! SD Pwr ; 5 Vdc ! ’
oV ‘ CPCO4 9 V Bulk } Card > o Board
YC830
YA111 YC200 CPAO1 YC400 Y400 CPAO4 bATad YC550 YC560
- - _1 -
PA10-1 PA13-4 PA02-1 ps2 VS — 5 Vde PA12 01B Gate o1BAT
> > —> > A CRA02 4 BP cPep Board
Ferro EMI Axx YC500 YC400 1BPO2 Subsystem
Transformer ‘ Filter CSFA ' Storage
PA10-2 PA13-1 PAD24 55Vac| mectifier PA23-1 i;z’“ 1.7 vde 18P03 | Control
—-———-—5 Transformer ——-—-—) >—1 Reg A20 - Power
P / 7 CRAO3 {55 vdd , Distribution
Card
(See Note)
YC650 YC660
: ] [ 01B Gate +5 Vde
Notes: YC600 Regulator - +5 Vdc 1BP12 CPMIP
B30 . —
1. The power distribution cards are located on the hinge end of | +8.5 Vde { 18PO8 5 Vde 018-B2
Gate 018 (see LOC 75). S | esvas | 2
2. Present on machines without expanded storage and 32M YC620 Regulator | l + 5 Vdc ( 18P20 | Power
bytes of subsystem storage. B20 J +8.5 Vdc Distribution
L 18P16 | Card
(See Note 1) YC760
Regutator 1 +5 Vdc 1BPO5 YC750 +8 Vde
YC700| B40 ‘ J +8.5 Vdc 5 Vd.
(See Note 2) L 1BPO9 - rce 01B-A2
lhis diagram is logicallyscorrsctr,‘DM — N { +8.5 Vdc Board
ut not point-to-point. ee the Regulator  pre———eeee
power diagrams for point-to-point vc720! B10 e ig'\j/(\j/cdc 1BP17
wiring. Use YCxxx reference to (See note 2) ) )
find the correct page.) { 18P13 (See note 2)
3880 PN 6315677 881143 88-1216 A15621 A21802
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+12 Vdc Distribution and Sense +12 Vdec Distribution and Sense PVVR 68

This diagram is logically correct, .
but not point-to-point. See the MDM
power diagrams for point-to-point
wiring. (Use YAxxx reference to
find the correct page.)

Gate TB
YA132 YA133 YA137 YAI151
CP206 Ja-1 1410 41013 coq S10Y pgg  J101-9 445 vgc F SW To Bd B4
+24 Vdc : +12 Vdc To SD1 SW Y 12 Vdc From SD1 o
Buk SO0 | o—————>>— PP > o—bo > @ GTB 47
\12 vde Tospzsw  J'923  coa 5102 pog  J1029 +12 vde From SD2 SW To Bd B3 YA405
+12.0 Vde v ?) o—po >) -2 GTB 37 e
Regulator ; YA211
PscC
. +24 Vdc Bias 154 J5-14 | B1AZD05 +12 Vdc SR Over Volt 104
¥ ~7 "')/ 77
Js.g B1/A}DO4 +12 Vdc SR Over Volt Ret G13
e _qu 31}2807 :
Multilevel - ' +12 Vdc SR Over Current P02
Regulator) —>)- > PSM
3 - ' Se
JE3 | —J;E 315‘3306 +12 Vdc SR Over Current Ret Gi2| Ca‘:ff
7 7/ \C :
YA211 o 56 B1A2010 +12 Vdc Reg Bulk On U.V. (24 Vdc) ~ U13
B1A2D12 3; —7 —> 77
' J13
YA211
B1A2B12 -
GTB 1-3 @ NN Turn On 12 Vdc Reg
77
YA407
— B12
- B1E2
P
. B4KEDO4 412 Vde Under Voltage SD1 B'f?f‘m 13 ce D13 —Turn On 12V Regs
B4U4B11 ¢ >) 77
PSM
B3K6DO04 , B1J6804 Control
Service Note , NN 04 +12 Vdc Under Voltage SD2 N\ mo3| Card
B3u4B11 § >) 2)
An open or short circuit in the sensing logic can cause an Ya217
undervoltage symptom. A short circuit can overload the '
regulator causing a drop in the output voltage. An open circuit
can cause a failure to sense a good voltage level.
When performing continuity checks with an ohmmeter, isolate
the line being checked from the power supply or the logic boards
to prevent inaccurate chmmeter readings. (Parallel paths
through electronic circuits can be misleading, causing ohmmeter
readings that are inaccurate.)
3880 PN 6315677 881143 881216 A15621 A21802
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Primary Power Panel

See LOC 41 (50 Hz) or LOC 43 (60 Hz and 50 Hz for Japan)
for the location of the primary power panel.

The primary power panel contains the primary ac circuit breaker
{CB), ac circuit protectors (CP’s), and the diskette drive switch.
On this panel are:

* (CB401, primary ac circuit breaker

¢ CE convenience outlet

*  SWA401, diskette drive ac power switch

CP406, Storage Director Power Supply AC
Input

CP406 distributes ac power to the storage director power
supply PS1 and to the subsystem storage power supply PS2
- area Cxx. See YA111. .

*  CP401, control power
o CP402, input for 24 Vac transformer @ +24 Vdc Bootstrap
4 CP403, CE convenience outlet J401 CP401
¢ CP404, ac irput for maintenance power supply
* CP406, ac input for storage diréctor power supply and PS2
area Cxx subsystem storage supply. o
CB401, Primary AC Circuit Breaker
CP401 is the main ac circuit breaker in the 3880 (see YA111).
In the Off position, ac power is removed from every power
supply in the 3880. Main ac power is present in this box.
SW401, Diskette Drive AC 0] o)
Switch 401 controls power to the diskette drive motor (see CB 401 N
YA111). Service Disconnect {blank)
' on SW401  CP402 CP403  CP404 0\5455
CP401, Power Control +24 Vdc Diskette CO XFMR CO PCM S3
Drive
CP401 distributes +24 Vdc to the power control circuits and the T Tt T
cover interlock switch (see YA115). ! '
S ! Lale! '
L ,
CP402, Input for 24 Vac Transformer i '
off ]
CP402 distributes input ac power to the 24 volt bootstrap .. e
transformer (see YA 115). !_ _“' (blank)
] I - -
. ‘ CP 406 CcP 407
CP403, CE Convenience Outlet ! Label | PS1 PS2
_ ! i
CP403 distributes ac power to the CE convenience outiet (see L_ J
YA115), Tttt T/ T
@) O
CP404, Maintenance Power AC Input ’
CP404 distributes ac power to the maintenance power supply
(PSM power supply). See YA111.
3880 PN 6315677 881143 881216 A15621 A21802
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Subsystem Storage Power Supplies

CPAO1 Through CPA0O4 (PS2 Area Axx)

'*  CPAO1 through CPAO3 distribute the ac voltage to the dc
power supplies (Area Axx and Area Bxx).

* CPAD4 distributes +5 Vdc to the 01B gate, A1 board.

CPCO1 Through CPCO5 (PS2 Area Cxx)

¢ CPCO1 and CPCO2 distribute bulk voltages to regulator
C10. Auxiliary power (+1.7 Vdc and +5.0 Vdc) from
regulator C10 is distributed to SD1 (O1A gate, B4 board).

¢ CPCO3 and CPCO4 distribute bulk voltages to regulator
C20. Auxiliary power (+1.7 Vdc and +5.0 Vdc) from
regulator C20 is distributed to SD2 (0 1A gate, B3 board).

* CPCOS5 distributes ac power to Area Cxx.

CPC01 CPCO2 CPCO3

OJOJO,
OJC.>.

CPC04 CPCO5

+1.7V, 46V

Storage Director
Auxiliary Power
Cxx

+5V,-65V, +85V

Cache Power
Bxx

PS2 Bxx

EEEER:

+1.7V, 46V

AC Distribution/Control
Board Power
Axx

cp
cp CP cpP AO4

AC1 A02 A03

PG [

Subsystem Storage Power Supplies

CSAC Card

INPUT 200/208

PS2
3880 PN 6315677 881143 881216 A15621 A21802
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PS2 Axx

230/240/ REG REG REG REG

B20 B840 BI0 FaN

§2 s3

sS4

VOLTAGE 400/415 8%
D 220/380 105

JAQ?

1l

JAQB

]

JA09 |-

JACG JAQ2  JAO3 JAO4

Subsystem Storage Power Supplies

PWR 73
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Operator Panel

The operator panel has the following controls and indicators:
-*  Unit Emergency switch
*  Subsystem Power switch and indicators

¢ Subsystem Configuration indicators and switches.

Unit Emergency Switch

The Unit Emergency switch is normally in the Power Enable (up)
position {see YA171). In this position, subsystem power is
controlied by either the system, the Subsystem Power On/Off
switch on the operator panel or the Maintenance Power On
switch on the power switch panel.

Power On Indicator

The Power On indicator lights when the ac power is turned on to
all power supplies in the 3880 (see YA171).

Power Complete Indicator
The Power Sequence (seq) Complete indicator lights when the

3880 subsystem (including the attached devices} power-on
sequence is completed (see YA171).

Check Indicator

The Subsystem Power Check indicator lights when a failure is
sensed in the 3880 power supplies (see YA171). The Check

Disable Indicators

The amber Disable indicator for each channel switch lights to
indicate that the channel is disabled (see YA171 or YA173).

Channel Switches

The channel switches in the Enable position permit data flow
between the indicated channel and the storage director (see
YA171 or YA173).

The channel switches in the Disable position stop the flow of
data between the indicated channel and the storage director.

Operator Panel PWR 74

The Power Off (down) position removes power from the 3880, indicator and the Power Check register are reset by pressing the
disables all other 3880 power switches, and inhibits the DC Power System switch on the power switch panel to the On Subsystem Power -
subsystem power-on sequence. The normal power-off sequence position. \EJnlt
is not performed, and all 3880 operations and attached devices ON O O O mergency
are stopped. Subsystem Configuration Indicators and Power Power Check
S ! h On (S:eq \ Power Enable
' omplete
CAUTION witches
The Unit Emergency switch does not cycle off subsystem ] . . Power Off
power. Because the power is not cycled off, customer The subgysfem conflgurat{on part of the operator p:anei contains OFF
data can be lost and devices attached to the 3880 can be a set of indicators and switches for each storage director. The
damaged storage director indicators display the status of the 3880
’ storage director.
Subsystem Configuration Channel
""""""""""""""" The channel switches enable or disable the processing unit A B C D E F G H
channel to the storage directors.
. . . . . Storage Director

Note: When two 3880 machines are installed in a Check Indicator 1 Enable Enable Enable Enable Enable Enable Enable Enable

dual frame configuration, if either of the Unit Emergency

switches are in the power off position, power is The storage director Check indicator lights when the storage O O O O O O O O O O O (@)

removed from both 3880s. director senses any check condition. Check Wait Status Process| Disable | Disable | Disable | Disable | Disable | Disable | Disable | Disable

Pending
Subsystem Power Switch and Indicators Wait Indicator Storage Director
2 Enable Enable Enable Enable Enable Enable Enable Enable

The Subsystem Power switch turns 3880 power on and off. The Wait indicator lights when the storage director is not
The indicators show the status of the power-on sequence and processing information and is waiting for a request from the cr9ck vg' sgus PSo)cess Drvabt ®) — @) o O e O = O = O — O e O
the power supplies. channel, drive, or MD (see YA171). Pending isable isable isable isable isable isable isable isable
Subsystem Power On/Off Switch Status Pending Indicator
The Subsystem Power On/Off switch turns ac power on or off to The Status Pending indicator lights when the storage director is
the 3880 subsystem (see YA171). Pressing the top of this not processing information and is waiting for a channel to accept TW‘O‘C"a"‘"e' Eight-Channel
switch turns ac power on, pressing the bottom of this switch status information (in contingent allegiance), or a device to - Switch Pair, Switch
turns ac power off. The power-on function of this switch is respond during a storage director device retry (see YA171). Additional Feature (FCA)
disabled when the Unit Emergency switch is in the Power Off Feature (TCA)

position or when the Power Select switch (on the power switch
panel) is in the Local position. The power-off function is not
disabled by the Local position of the Power Select switch.

The Subsystem Power On/Off switch does not have to be used
to turn 3880 power on when the Power Select switch is in the
Remote position. The system power-on sequence of an enabled
processing unit can start the 3880 power-on sequence.

Process Indicator

The Process indicator lights when the storage director is
processing information (see YA17 1).

881216
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A15621
01 Apr 85

A21802
17 Jun 85
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MM
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Power Sequence Distribution-Host System Power Sequence Distribution-Host System PVWR 76

Complete (From H2.2 H2.5 K701.-2 1A~ Local

1
|
|
|
|
|
|
|
|
|
|
|
|
| Host) | cumm > > { : | CR705
| : a9 : JL D)
|
|
|
|
|
|
|
1
|
|
|
|
I
J

Notes:

: : : : Unit Emergency. l"'t .Dq—. _1 Unit Emergency
Circuit Oblec“ves Switch in Other | 1 12 < 1 ' 12 Switch S501 This diagram is logically correct,
. 3880 | | | Connect as Per Dotted "\ ,/ YA171 but not point-to-point. See the MDM
This circuit gives support to power on/off by the 3880 or by the {See Note 3) | g—fbg I Lines when in a Dual PN i B1 Board Thermal power diagrams for point-to-point
supporting system. Frame Configuration 7 N wiring. Use YAxxx and YCxxx
| O—}'DO | £ »—O4D0 J—l_r reference to find the correct page.)
. - 5 6
Sequencing Prerequisites : 5 Iy 6 : | Enable
| Power Seq. Complete
When the Power Select switch on the power switch panel is set L 2.._ _?_ | S‘ (Op Panel) OJ—e
to the Remﬁte position, the sequence-complete relays, K703 4 ; Device Power
and K704 j] must be picked to return the Power Sequence — o S501 Unit E Sequence Complete
Complete line to the host system ], When the Power Select {-CP4 6 Aux | ‘Is:tf::%) ok 1 | Emergency K805-1
switch is set to the Local position, the K703 and K704 relay cP401 ] I switch K703 | Switch J802-3 JB02-4
points are bypassed. If the Unit Emergency (UE) [ switch is in +24 V { | O—>O—40 a O~pO 3NN }}
the Off position, K703 and K704 are picked immediately. This Boot Strap | | (Bott A B 271 3 Enable 77 Jumper u 4 24V
condition prevents a system hang if the storage director has Supply ] ] Co(\)/er(;m | o : {CPC Panel)
been turned off by the Unit Emergency switch. L {See Note 1) J K704 : 10ff : v
- = O 0
Relay KBO5 must be picked first to supply a ground return [ so A 8 { :
that relays K703 and K704 can be picked. Relay K805 is ! O-'A B
picked when all attached device strings return their power : Convenience Pick
- - ———— o — l
sequence complete levels to the storage director (see PWR 82). i ] Outlet Relay s. (CPC Panel)
1 '
- — | > S 3890 H1-1 H1.6 5502 5106 - >
Parts with 3-digit numbers are found | Pick t—> >—‘— Power On Power Select
on the following pages: ! {From H2:1 H2.6 ! Switch Power Off
{ ) 1
Ixx on YAI37 and YATST | . _ } Hos | 12 >— O O %% Q—O-'A B
2xx  on YA131 — | T 5=  H8-1 HB8.6 == S104 Remote Power On
3xx on YA121 i —) )——J’ Maint. Power On - | Relay
bxx on YA111 and YAliS : I 3A | Local Hold
5xx  on YA171 —0 |
Ixx  on YA161 and YA163 Device ' \ {CPC Panel)
8xx on YA191 Start ! i K701-3
Axx  on choo to chgo : 2 5 H('s,ge Note 1;3)1 . Remort i
Bxx on YC600 to VYC760 > _.% - emote
Cxx on YCBOO to YC850 *—*g CL— 50 Opr 11 880 ) +—>----- >—o 2A_ 1 28
|
|
|

L 2

24 V.Start Device Interface
?

1. CP406 Aux contacts are installed on all 50 hertz machines

|
| K703-4
except those for Japan. |

Remote OQ"'M

a > v,LLocal
5A

2. A jumper must be installed between the 2 pin and the 5 pin
of the H connector to power-on with the Power Select
switch in the Remote position and no host selection.

z
()
/X
5N

3880
Sequence H2.3 H2-4 Remote - 3880 Power

3. 3880 machines installed in a dual frame configuration have

I e N

their Unit Emergency switches connected in series. . Device Power CTO’“S"’“’) ) . Local Sequence Complete
} Complete {To Host L 7 175 : K704.4
n | 18D .
: Remot Power On
H8-3 H8-4 emote U4
) N\ ~ Local (Op Panel)
d 7c i
—————————— K701-1
Plugs To Connectors YA165 : K401
H1 Through H8 . ! L
A B
K702-
Eoz! ! Main Contactor
K702
- o To PSM
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Power-On Sequence for Attached Device Strings

Sequencing Attached Device Strings

The Model 21 can have a maximum of two device strings, with
two 3350s per string. The Model 23 can have a maximum of
two device strings, with four 3380s per string, making a total of
32 addresses (4 addresses per device). If there are fewer than
eight device strings, dummy plugs must be used so all
sequencing relays can be activated.

Note: If the Device Power Sequencing switch is in the
Disable position, the Power Sequence Complete
indicator turns on when +24 Vdc is supplied to the
device interface board. Relay K810 does not pick. All
power sequencing relays pick as soon as the device
strings are powered on or if dummy plugs are installed.

Odd-Numbered Device S trings

The first group of four (odd-numbered) device strings is started
by activating relay K810. Primary power relay K701 must be
picked and a start request received from the power sequencer
and monitor (PSM) control card to pick relay K810. The start
request is a logical ground return for relay K810. Once K810 is
picked, it holds power by the K810 contacts. The pick signal
from-the PSM control card is no longer needed.

DEVICE

When relay K810 is picked, device strings 1, 3, 5, and 7 are
started. The corresponding hold relays K801, K802, K806,
and K807 pick because the device strings are powered on or a
dummy plug is in the cable connector. Also, the correct LED on
the device interface board is lighted as each hold relay is picked.
Each hold relay has its own hold point to prevent powering off
the subsystem if any of the devices power off. Relay K811
picks when all of the odd-numbered device strings are powered
on.

Even-Numbered Device Strings

Relay K811 starts device strings 2, 4, 6, and 8. The
comparable hold relays K803, K804, K808, and K809 are
picked when the device strings are powered on or a dummy plug
is in the cable connector. Also, the correct LED is lighted on the
device interface board as each of the hold relays is picked.

If the even-numbered (last group of four} device strings are all
successfully powered on, relay K805 can pick. The K805-1
contact point causes relays K703 and K704 to pick and
complete the power sequence; the indicator turns on at the
operator panel.

Relay Terminal Locations

The relay terminal locations, K801 through K809, K810 and

3880 ' PN 6315677 || 881143
MIM Seq AS0001 |40 of 44 { 13 Jan 84

15 Aug 84 01 Apr 85 17 Jun 85

K811 (wiring side) are shown in the following illustration.
POWER DEVICE POWER STRING RELAYS
CONTROL '
i K801 through K809 K810 and K811
CONNECTORS| N/0O° AT START | COMPLETE '
B i 1 2 3 4 o'6 °9 010
D1 - K810-13/14 k807-2 0O 0 0 0 N/C 13 13 g
D2 K811-11/12 K804-2 5 6 7 8 13 6
0O o 0o 0 N/ 0”01205
03 K8|O"5/6 K801-2 9 10 t1 12 Com [+] [+ [+
(o]
DA K811-7/8 K808-2 °© oo . )
- ‘ 13 14 ° °
D5 K810-9/10 K802-2 o o 3 1
: -4 o |
D6 K811-13/1k K809-2
_ - Relays K701 through K704 can be changed with relays K801
b7 K810-15/16 K806-2 through K809.
08 K811-5/6 k803-3 . o
Note: Common relays can be swapped to verify failing
NOTE: Each of the relays has an LED relays. ‘
across its coil, visually showing if
the device string is powered on.
881216 A15621 A21802
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Power-On Sequence for Attached Device Strings

Start Power Device Sequence Driver

The start device power sequence driver circuit is located on the

~ power sequencer and monitor B1E2 control card and is turned

on after power on reset is dropped. If the attached device string
is connected to two 3880s, either 3880 can power up the
string. If one 3880 powers up-the string, the second 3880,
when powered on, receives an immediate Device Power
Sequence Complete and the Power Sequence Complete indicator
comes on. This occurs even if the second 3880 has an action-B
failure while powering on. .

An action-B failure poWers off the 3880 because of a failure in
its power system.

Power-On Sequence for Attached Device Strings

PWR 81

PWR 81



Power-on Sequence for Attached Device Strings (Continued)

Power-On Sequence for Attached Device Strings (Cont.)

PWR 82

- ——
This diagram is logically correct, but 1oy l
not point-to-point. See the MDM power . .
diagrams for point-to-point wiring. ' o—4+DO :'J‘ngt'e‘;?e;g;gcy Switch
(Use YAxxx and YCxxx l;eference to 3880 K 805.1 Connect as Per Dotted |8 9 ' {See Note 3)
find the correct page). - ines when i Dua! o—rbo
Power Sequence Device Power :;::f:e C::";‘w:ﬁo? | 5 | 6 ' YA
Complete Sequence Complete —
J802-4 1801-5 IRT ] ' ?_TD? l
Bootstrap — e e 24V Return | 1 l - Convenience
Supply 77CPaoe Aux 1 Safety Power 95 r~—1Tg1-"” 4 outlet
‘ ; | ook £ 1 Lo oot+— L o
CP401 I Switch | x 8 9
24 Vdc OO I { OP Panel “50—100 1 o ,
] I o= ) | s | 6 ! 81 Board ’
{See Note 1.} |  (Bottom L __PowerO® __ _ | Ls ' s, Thermal
1 Cover) L502  power Unit Emergency —
L 3 Seq Complete Switch S501 = +
——— e — {On OP Panel) — ' l'—
bl —_ | PSM Control Card B1E2
(el Device Power Enable' |
] Sequencing Switch B10 .
1 S105 —OQ——‘-O%‘-———-l Circuit
$—vs K701-2 Enable 1 | Driver
. 10 Power On Q Disable )
hand bt { ' Start Device
i . Power Sequence
Device Power Control Disable
e o D1 - D8 l CR705 1’ ; Lv_ (End of POR)
Parts with 3-digit numbers are | ' Start Odd-Numbered
found on the following pages: | ' J8o1-1 YA191 Device Strings I
Ixx' on YAI137 and YA181 Device Power : o I O 0 I
2xx on YA131 Sequence This circuit is |
3xx  on YA121 Complete | repeated for 810 |
bxx  on YA1Il and YA115 | each device
Exx on YA17} ' | string attached. I - ‘ — P ———— LY 4‘\/\/\, l
gxx on YA161 and YA163 | K807-1 Start 7 |
XX on YA191 LED
Axx on YCUOO to YC560 Device 1 3 '( 24 V 10 Device + 5 9 A nKBlO « D1
Bxx  on YC600 to YC760 I — — 8 [ 24 v Return 7'L
Cxx  on YCB0O. to YCB50 | -| Device Power Control
| 41, 13 14 4 Connectors D1-D8
Tailgate I\ - ) |
Connector | Install a dummy plug between I - - -l Jz L807 ' |
device power control connections | 1 . .
' 3 and 4 if no device is being used. ) ) L% — A\ NV —¢ K810 v——o—+ Device 1 Unit Source
Odd-Numbered Device Strings . 14 I
' 1 lﬂoce 1 On
- - - 807-3  801-3  802-3  806-3 - Start Even-Numbered ' ls
tart Even-Numbere K807-2
m Device Strings (See Chart Power Hold
7 7 7 7 (See Note 2.} PWR-83) 8_ Power Pick
n 1M N 1" .
Power Even-Numbered Device Strings Device Interface '
Sequence (See Note 2.) T‘ Board l
/: Complete 811-6
Notes: 1 809-3 808-3 804-3
) ) 6 7 7 7 15 ,
1. CP406 Aux contacts are installed on all 50 Hertz machines 1 1 T " v -8 { 24 V Return
except those for Japan.
g L . Service Notes The status (activated or de-activated) of the relays on the device
2. gi::(' ;\gg‘snc‘:)mu;e;eed:at;'sr;%sbhf\"&(:l;"::tyg);;;ggs’p :;'(':Le to interface board can be easily determined during diagnosis. With
Relays K810 and K811 can be swapped to aid in diagnosis. 3880 po:velr on& ?]bsert\;:z a rlelay as.tymlj rernovedanq Lemstau .
3. 3880 machines installed in dual frame configuration have K801 through K809 are all the same type of relay and can be ou can teel and hear the relay as it releases and picks.
. . g
their Unit Emergency switches connected in series. swapped.
3880 PN 6315677 881143 881216 A15621 A21802
MiM Seq AS0001 41 of 44 13 Jan 84 15 Aug 84 01 Apr 85 17 Jun 85
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Power-on Sequence for Attached Device Strings (Continued)

Note:

Circuit diagram is on PWR 84,

Power-On Sequence For Attached Device Strings (Cont.)

PWR 83

Legend: weeemesssmm The bar indicates the active condition of the signal, not its level.
ez, The shaded area indicates variable timing.
Chart .
Line Signal Name 'lioglc Page !Level Key
No. umber
1 | End of POR for Storage Directors YA407 + n lPWR Seque‘nce Starf Dlrive(
! '
2 |Pick K810 relay YA191 + (B 1
3 |Relay K810-7, 8 YA191 + | B} 2 Hold K810 Relay
Relay K810—-13/14, 6/6, 9/10, and )
4 15/1% {See PWR-84) YA191 + r 3 Start Power Up For Controllers 1, 3, 5, 7
Relays K807, K801, K802, and
5 ! YA191 B 4  Picked By Controllers
K806 L
Relays K801, K802, K806, K807 . . .
6 |43 y':ls/o K K 8 YA191 ﬂ 5 Pick KB11 Relay Start Even - Numbered Device Strings
Relay K811-11/12, 7/8, 13/14, ’
7 land 5/6 (See PWR-84) YA191 6 Start Power Up For Controllers 2, 4, 6, 8
| .
8 Eeaggs K804, K808, K809, and YA191 7 Picked By Controllers Device Complete
Relays KBO3, K804, K808, and
9 | K809 %2 or 3 N/O'+KB11 16/16 YA191 8 Pick KBO5 Device Power Sequence Complete
Relay KBOS—1 picks sequence com-
10 |plete relay and turns on the indicator YA191 ll ! 9  Relays K703 and K704 3880 Power Sequence Complete (To Host System)
3880 PN 6315677 881143 881216 A15621 A21802
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Power-On Sequence for Attached Device Strings (Continued)

3880
Power Sequence
Complete

K805 - 1

Device Power
equence Complete

f | S
J802-4 1 4801-5

Power-On Sequence for Attached Device Strings (Cont.).

Unit Emergency Swi tch

in Other 3880 : t o I

(See Note 3) | '
YA171

I

'.

I

~N

:

Connect as Per Dotted
Lines when in a Dual
Frame Configuration

ra

f——g—-

PWR 84

This diagram is logically correct,
but not point-to-point. See the MDM
power diagrams for point-to-point
wiring. Use YAXXX and YCXXX
reference to find the correct page).

Bootstrap e — p——% 24V Return - =
Supply CPa0B Aux 1  Safety Pover 9 5 r——tg—n 2 | Kao
= | interlock Enab'~ |
N 8 9 .
24 V4 CP401 ' = . Switch O Panel | x . o 4 Convenience
¢ —ofro T | Ls 1 6 | 81 Board Outlet
(See Note 1.} |  (Bottom L __fowerOf | e — — —— ] Thermal
| | Cover) L502  Power Unit Emergency st
L g Seq Complete Switch S501 —= +
————— {On OP Panel) - I —
Rl — | PSM Control Card B1E2
(gl Device Power Enablel l
| Sequencing Switch B10 .
! ] $105 ——-OQ-—{—(}*—-—‘ Cur.cun
g K701-2 Enable | ‘ Oriver n
10 Power On O Disable
- -— " | I Start Device
: Power Sequence
Device Power Control | Disable |
CR705 (End of POR)
Connectors D1 - D8 T l "v'
' ' ] . \L Start Odd-Numbered I
' Jgo1-t Device Strings E
Device Power ] ' l
Parts with 3-digit numbers are Sequence | This circunt is |
found on the following pages: Complete | repeated for ' |
| each device L810
1xx on YA137 and YAiIB81 | | string attached. L -— — — - L VVV !
2xx on YA131 I K807-1 Start I . |
3Ixx on YAi21 LED
bixx on YALIl and YAll5 Device 1 3l 24V toDevice P 5 9 B K8\0 N DIt
Oxx on YAL71 I\ . Device 1 — —— s 24 V Return TL
Txx  od“YA161 and YA163 | Complete -' Device Power Control
Bxx on YAI191 4, 13 14 Connectors D1-D8
Axx on YCUOO to YC560 | <
Bxx  on YC600 .to YC760 Tailgate | ] - _ |
Cxx  on YCB00 to YC850 Connector | tnstall s dummy plug between " L807 b
| device power control connections Device 1 Unit Source
i ice is bei d. v C )i
' 3 and 4 if no device is being use 0Odd-Numbered Device Strings Dev' " 1om T K810 14 ‘
-— - - i ¢
807-3 801-3 802-3 806-3 ; Start E Numbered ‘5
ar ven-Numopere K807-2 1d
> > B Device Strings {See Chart Power Ho
! 7{\5 70 : (See Note 2.) PWR-83) L] Power Pick
A 11 " " . |
Power Even-Numbered Device Strings Device Interface
Notes: Sequence (See Note 2 8116 T Board |
/" Compme -
. . 1T 803-2 804-3
1. CPA06 Aux contacts are installed on all 50 Hz machines 808-3
except those for Japan. - 7 7 15
2 o s - 4 24 V Return
2. If. a‘l(l ;ven numbered strings have dummy Qlugs, failure to Sarvice N The status (activated or de-activated) of the relays on the device
pick KBO5 could be caused by K811 not picked. ervice Notes interface board can be easily determined during diagnosis. With
. . o X 3880 power on, observe a relay as you remove and reinstall it.
3. 3880 machines installed in a dual frame configuration have Relays K810 and K811 can be swapped to aid in diagnosis. You ca?v feel and hear the relaygs it‘:'eleases and picks
tair Unit Emergency switches connected in series. K801 through K809 are all the same type of relay and can be ’
swapped.
3880 PN 6316677 881143 881216 A15621 A21802
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End of MD Guided Maintenance

If the power problem is not solved by the MD or an intermittent
power problem is indicated, complete the following procedures.
The steps are listed from most probable to least probable for
repair of the machine. Perform the following steps in the
procedures if they have not already been done.

After performing each step, determine whether the repair has
been completed. If it has, restore the machine to normal
operating condition and return it to the customer; if not, go to
the next step.

Power Analysis (With Symptoms)
If the power sense registers are now being displayed by the MD,
copy the register contents, since data can be lost if the problem
is intermittent.
Note: Use MD option 8 to display the power sense
registers if the register contents or a power symptom
code is not known.
Use the power symptom code table on PWR 40 (PWR 41 for
Subsystem Storage), and the available power sense information
to determine the reference diagram of the failing area. Always
reference the lowest-order power code (that is, 1x before 2x).

Note: Use PWR 33 to determine acceptable voltage
ranges in the following steps.

Use the reference diagram to isolate to the failing unit by
checking for incorrect:

1. Voltage sense levels at the card input (determines defective
sense cards)

2. Voltage distribution (use test points on PWR 33 pins to
determine open distribution lines)

3. Regulator input voltages

4. Regulator turn-on signals

5. Regulator reference voltages

6. Regulator grounds.

Some aids in isolating problems are:

¢ For under-voltage indications, check the level of the voltage
pulses as the machine attempts to power up (use PWR 17

for power up and down procedures).

¢ QOver-current and under-voltage indications together mean
there is a short in the voltage distribution.

Alternately remove power from storage director 1 and
storage director 2, to help isolate the circuit with the
over-current. Separate the distribution to isolate the
circuits.

Use the overload isolation procedure on PWR 32 once the
defective circuit has been isolated.

*  Always suspect the maintenance power supply (PWR 49)
when the power check LED (operator panel) is on and no
power sense information is available.

*  QOver-current or over-voltage indications alone do not turn on
the power check LED (operator panel) and do not drop
machine power.

*  An over-voltage indication is usually caused by a defective
regulator or sense card.

Verify that the power problem has been corrected:; if it has not
been corrected, continue with Power Analysis {Without
Symptoms).

Power Analysis (Without Symptoms)
1. Turn Off Machine Power

Exchange the cards at 01A-B1C2, O1A-B1E2, and/or
01A-B1J2. Also exchange the B1H2 card if the four

channel, additional feature is installed. Verify that the
power problem has been corrected; if it has not been

corrected, go to the next step.

2. Turn Off Machine Power If Still On

Ensure that all power cable connectors are seated tightly on
the device interface and central power control boards.
Verify that the power problem has been corrected; if it has
not been corrected, go to the next step.

Ensure that connectors on the regulators and the gate
boards, including the flat wire bus cables, are tightly seated.
Verify that the power problem has been corrected; if it has
not been corrected, go to the next step.

3. See PWR 32 and 33 and check all voltages. Adjust
voltages exactly.

Check the ac ripple and exchange the rectifiers and/or
capacitors as needed. Verify that the power problem has
been corrected; if it has not been corrected, go to the next
step.

4. Turn Off Machine Power If Still On

Check for loose screws and terminals in the maintenance
power supply (see PWR 49). Verify that the power
problem has been corrected; if it has not been corrected, go
to the next step.

3880 PN 6315677
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Check that the ac input voltage is correct.

DANGER

Lethal voltages are present in the power servicing
area. Safety is most important. Assume all circuits
are live until measured. Capacitors are possible
exploding devices. Wear safety glasses when working
in the power area.

Always install all safety covers before powering on the
machine.

Check that all three phases are present at TB401 as shown
on PWR 28. Verify that the power problem has been
corrected; if it has not been corrected, go to the next step.

Call for help.

End of MD Guided Maintenance

End of MD Guided Maintenance
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01A Gate Foot Adjustment

Foot Adjustment

Adijust the foot for 5 mm (0.2 in.) between the surface of the

floor and the base of the foot with the O1A gate open.

3880 o PN 6315678 881143 881216 A15621
MiM Seq AU0001 20f28 13 Jan 84 15 Aug 84 01 Apr 85
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Removal of Power Supply 2

Preparation for Removing Power Supply 2
(PS2)

Warning: Before starting this procedure, check the O 1A gate
foot adjustment (see CARR 10).

In order to remove PS2 Area Axx, hoist assembly (part
4479280) must be used.

1. Have the system operator vary both 3880 storage
directors off line to all attached systems.

2. Set all of the Enable/Disable switches (located on the

operator panel) to the disable position. The amber
indicator will be lighted when the channel is disabled.

3. Set the Subsystem Power switch (located on the
operator panel) to the off position.

4. Turn off CB401.
DANGER
Hazardous voltage. Switch off the wall circuit

breaker. Disconnect the 3880 main power cord
before starting this part of the installation.

__ 5. Remove the front and right side machine covers.

Removal, PS2 Area Axx

Note: See LOC 10 for location of Areas Axx, Bxx, and
Cxx.

1. Before PS2 Area Axx can be removed, PS2 Area Bxx
must be removed (see procedure this page).

CAUTION
PS2 Area Axx has a weight of 36.5 kg (81 Ibs.).
Use the hoist to remove it.

2. Disconnect PS2 Area Axx by removing the cables and
connectors, {record their locations for reinstallation).

~3. Extend the legs of the hoist, part 4479280, by
removing the safety pins, extending the legs, and
reinstalling the pins. i

4. Position the hoist over PS2 Area Axx.

Note: The hoist winch uses a friction clutch.
To lower the cable, turn the winch crank
counterclockwise.

5. Attach the lifting cable to the lifting plate (part
8576750) by inserting the bolt in the hoist cable
through the holes in the lifting plate and tightening the
nut KJ

6. Leaving enough slack in the cable, slide the lifting plate
under the turned over ears on top of the power supply.
Locate the plate so that the extended portion on the

sides of the plate fit between the turned over ears on
top of the power supply B}

7. Remove the screws [f] holding Axx in place.

8. Lift the power supply out and lower it onto the trolley

9. Disconnect the lifting cable from the power supply.

Removal, PS2 Area Bxx

Note: See LOC 10 for location of Areas Axx, Bxx, and
Cxx.

1. Disconnect the cables and connectors, (record their
locations for reinstallation).

2. Remove the 4 screws holding Bxx in place.

3. Lift the power supply out and set it to the side.

Removal, PS2 Area CXX

Note: See LOC 10 for location of Areas Axx, Bxx, and
Cxx.

CAUTION

PS2 Area Cxx has a weight of 24 kg (53 Ibs.). Use the
hoist to remove it.

1. Unplug the power cord from the box.

2. Unplug the cables inside the box (record their locations
for reinstallation), and push them through the opening
in the back panel.

3. Remove the four screws holding CXX in place.

4. Lift the power supply out and set it to the side.

Reinstallation
To reinstall the power supplies reverse the above procedures.

Note: See LOC 10 for location of Areas Axx, Bxx, and
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Removal of Power Supply 2
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Diskette Drive

“Introduction

The diskette drive reads data from the magnetic surface of a
diskette in the following applications:

e Loading the initial control program

e Diagnostic microcode storage

Maintenance Procedure
The diskette drive needs no scheduled maintenance. The

success of this maintenance method depends on correct care of
the diskettes and head carriage assembilies.

Offline Servicing

Maintenance of the diskette drive includes:

* Diagnosis

e  Offline repair, checkout, énd adjustment

e Online verification

Tools

CE Alignment Tool

'ﬁ,e CE;alignméht tool {part 2200693) is used for:

¢ Adjustment of the phototransistor assembly by mechanical
alignment

Head Cleaning Tools
*  Brush (part 2200106)
*  Isopropyl alcohol (part 2200200)

¢ Cloth (part 2108930)

3880
MM Seq AU0001

PN 6315678
4 of 28

881143
13 Jan 84

A15621
01 Apr 85

881216
15 Aug 84
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Safety .

Personal Safety

Because the diskette drive obtains its ac and dc power from the
3880, voltage is present on the terminals and connectors when
the drive motor is activated.

Motor housing temperatures can be too hot to touch safely.
Danger notices in this manual warn of personal safety hazards.
Machine Safety

The diskette drive can be damaged by wrong operation or repair
actions. Caution notices in this manual warn of actions that
could damage the machine or diskette.

CAUTION

The diskette drive contains plastic materials that can be
damaged by a various chemicals, including IBM cleaning
fluid.

To prevent serious damage to the leadscrew and carriage,
lubricate the leadscrew only with IBM No. 6 oil when the
head carriage is reinstalled.

To prevent serious damage to the read/write head, clean
the head only with isopropy! alcoho! and a clean cloth after

removing the diskette (see CARR 150 for head and
pressure pad cleaning).

............................

Diskette Drive

Diskette Safety

CARR 110

To prevent diskette damage, observe recommended diskette

handling and storage procedures.

Diskette Drive

CARR 110



Diskette Drive (Continued)

Diskette Cover

Removal

\Warning: Do not let the pressure pad arm n hit against the
head.

1. Remove the two cover screws [f] while holding the cover.

2. Remove the cover carefully to prevent damage to the wires.

3. Remova tha wires from the light-emitting diode (LED)
actuator {the yellow wire goes to the LED terminal marked

Y).

4. Remove the wires from the clips on the cover.

Replacement

Warning: Before reihstalling the cover screws, position the
actuator bail under the pressure pad arm.

Pressure W L?
Pad Arm \?;a“'

To reinstall the drive cover, reverse the removal procedure.

Diskette Drive Cover

Cover Screw

-— Cover Screw

Qa@ @
REAR VIEW @

3880 PN 6315678 881143
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Diskette Drive (Cont.) CARR 120

Pressure Pad Actuator

Adjustment

1. Install the diskette.

2. Activate the coil by installing a jumper between the head
load pin {BOS) and the ground pin (JO8) on the file control
card (see CARR 200 for pin locations).

3. Turn the adjustment screw B until the pressure pad arm ﬂ
and the bail ﬂ just touch.

9 Diskette

4. Turn the adjusting screw B clockwise 1/2 to 3/4 of a turn,
and check for a gap between the arm [E] and bail [fJ on all
tracks.

Diskette Drive (Cont.) CARR 120



Diskette Drive (Continued)

Drive Motor

The 3880 need not be powered down to perform this
procedure.

Removal

DANGER
Remove ac power from the diskette drive.

1. Turn off switch SW401 on the primary power panel.
2. Disconnect the cable ﬂ leading to the drive motor n
DANGER

The motor case temperature can be more than safe
handling limits.

3. Remove the beit.

4. Loosen the two motor mounting clarrips and remove the
drive motor [J.

5. Remove the drive pulley ﬂ

Replacement

1. Reinstall the drive pulley. {Align the setscrew E with the
flat surface of the shaft.)

DANGER

Belt Tracking

The idler pulley [f] must be on the outside of the belt.

Adjustment -

Warning: The drive pulley setscrew E must be aligned with
the flat surface on the motor shaft.

............................

To adjust the belt tracking, loosen the idler assembly screw E
and slide the idler until the belt tracks in the center of the pulley.
Since the drive pulley does not have a crown, the belt does not
have to be exactly centered on the drive pulley.

Idler Assembly

Removal
1. Remove the belt and spring .
2. Remove the screw [} and the idler assembly [l

3. Toreinstall the idler assembly, reverse the procedure and
check the belt tracking.

Belt Path

For 60Hz motors—to prevent personal injury, position Hub Crown
the two large holes in the motor frame to the top and Pulley '
bottom of the bracket BJ. |
.......................... |d|er . t
Pulley
........................ Drive - ’
2. Clamp the drive motor to the mounting bracket. Pulley ('\:'r(:)wn
3. Reinstall the belt. ¥
— Lﬁ'—"
4. Plug in the cable ] leading to the drive motor ﬂ
5. Check the belt tracking and adjust if necessary.
3880 PN 6315678 881143 881216 A15621
MM Seq AUO0001 6 of 28 13 Jan 84 15 Aug 84 01 Apr 85
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Diskette Drive (Cont.)

Diskette Drive Casting

Mounting
Bracket

Bmley
v
Setscrew B \

cable K}

“Drive Motor n

Diskefte Drive (Cont.)
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Diskette Drive (Continued)

Head and Pressure Pad

Cleaning

1.

With the diskette cover open, turn the leadscrew wheel by
hand until the carriage assembly is at the upper limit stop

2. Warning: Do not let the pressure pad arm gj hit the
read head.
........................... Phototransistor r [ )) Hub
Pivot the pressure pad arm n away from the read head and \'*
check the pad for foreign particles. If the pad is not clean,
use a dry brush (part 2200106) to remove the foreign B L
particles. Upper Limit
Stop
Warning: Ensure the cloth moistened with isopropyl
alcohol does not touch the pressure pad while cleaning the
read head surface.
.......................... ~
3. Holding the pressure pad arm n out, clean the head surface Pressure
with a clean cloth (part 2 108930) soaked with isopropyl Pad Arm [+
alcohol {part 2200200). Read Head
\E @ Assembly
)
Lower Limit =
Stop
—_—
——
! ~— L eadscrew
Wheel
|
H ~¢— Stepper
i — F Motor
3880 PN 6315678 881143 881216 A15621
MM Seq AUQ001 7 of 28 13 Jan 84 15 Aug 84 01 Apr 85
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Diskette Drive (Continued)

File Control Circuit
Phototransistor
Service Check

1. Remove the diskette.

2. Turn off switch SW401 on the primary power panel to
remove ac power from the drive motor.

3. Attach the positive probe of the CE meter to the +5.0 Vdc
test point BO7 or card pin JO3 on the file control card (see
CARR 197 for test points or CARR 200 for card pin
locations).

4. Attach the negative probe of the CE meter to the
Phototransistor Current line test point BO5 or card pin BO8
on the file control card (see CARR 197 for test points or
CARR 200 for card pin locations).

5. Close the cover (do not insert a diskette). The CE meter
should read more than 3.5 Vdc.

6. Open the cover and insert a diskette backwards, then close
the cover. The CE meter should read less than 0.5 Vdc.

7. Remove the diskette and turn on switch SW401 on the
primary power panel.

Photo-

transistor
S1 Index

Amplifier
+ Index

D C :

Light Source
91Q (LED)

+5 Vdc

Use a scope to check for an index pulse width of 1.7 to 8.0 ms
occurring every 166.6 ms (nominally).

2Viem

Ground—»

500 us/cm

ﬁﬁ

See CARR 197 for +index {diskette) test point (B 14) or CARR
200 for +index (diskette) card pin (G13).

Removal

The 3880 need not be powered down to perform this
procedure.

1. Move the head carriage assembly to track O.

2. Turn off switch SW401 on the primary power panel.
3. Remove the diskette drive cover.

4. Remove the mounting screw ]
5

Remove the leads.
Replacement

1. Reinstall the leads (the yellow wire goes to the terminal
marked Y).

2. Reinstall the mounting screw, but do not tighten.

3. Perform the adjustment starting at step 4.
Adjustment

1. ‘Move the carriage assembly to track O.
2. Remove the diskette drive cover.

3. Loosen the mounting screw ] and move the
phototransistor to the left.

4. Install the CE tool (parf 2200698) by screwing the
thumbscrew ﬂ into the drive hub.

Phototransistor

@ / Thumbscrew

- n Contact
\IJ Surface

5. Rotate the CE tool so that it contacts the surface shown [EJ.

3880
MM Seg AU0001
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6. Adjust the phototransistor [j] so that the raised edge is in
contact with the CE tool 4.

7. Tighten the mounting screw ﬂ
8. Remove the CE tool.

Warning: Before reinstalling the cover screws,
position the actuator bail under the pressure pad arm

n Pressure A g:?
Pad /L’/\y)"ﬂl ‘\ﬂ
Arm g2 o

9. Replace the cover.

10. Do the Phototransistor Service Check (see CARR 180).

Light-Emitting Diode (LED)

The 3880 need not be powered down to perform this
procedure.

Service Check

Attach the positive probe of the CE meter to the light-emitting
diode (LED) [ current test pin (DO7) on the file control card and
the negative probe to the ground test pin (DO8) on the file
control card. The correct meter reading is 1.0 to 2.0 Vdc.

Removal

1. Turn off switch SW401 on the primary power panel.
2. Remove the diskette drive cover.

3. Remove the two mounting screws E

4

Remove the leads (the yellow wire goes to the terminal
marked Y).

Diskette Drive (Cont.) CARR 180

Replacement

Warning: Before reinstalling the cover screws, position
the actuator bail under the pressure pad arm.

(6 JUa)

/ B Mounting
Screw

Phototransistor

KA CE Tool /

Diskette Drive (Cont.) CARR 180



Diskette Drive (Continued)

IML Contro! And Data Lines

Note:

3880
MiM

Diskette Drive (Cont.)

CARR 195

B1V2 To Diskette
B4(B3)R2 B1S2(T2) B1Q2 Drive 101 Cable
MNT B3 or B4 DRR-1(2) MDAR + Access 0 G02_ BO3 Stepper Motor Phase 0 )
L2-W Cable + Access 1 G03_ | D02 Stepper Motor Phase 1 M
EBO Reg W31 Ext Bus Out 0 Out Bit 0 + Access 2 G04_ B04 Stepper Motor Phase 2 M
1 —Ext Bus Out w3t D11 —Bus Out Bit GO08 X28 + Access 3 GO05 [B0O2 St M P M

0 . -~ epper Motor Phase 3
= [W29  —ExtBusOuti W29 307 —Bus Out Bit 1 Goo :)""",“e"’"c" X09 > $
5] [Wi2_ —ExtBusOut2 W12 112 —Bus Out Bit 2 GO7.. Af,‘;':fer X29 +Hd Eng G10 BO5 Head Load ,
= w10 —Ext Bus Out 3 W10 J11 —Bus Out Bit 3 Jog . Y03 o B12 Head Input ’

[ 3] »] Register £
. . + Data  GO7 B13 Head Input .

0 =W13 + D.lsk Dr Data w13 D09 —F.lle Data + Index |D09  Phototransistor Return :
B <33 ¢ Dfsk Dr index w33 <829 —File Index (Diskette) G13 |B0B  Phototransistor Current
B W25  +Disk Dr Hd Eng w25 J05__ Bus Out Bit 3 " | Diskette Drive Cable

3 Wo7 [B10 —Disk Bus Out Bit 2 D06 LED Return ‘ from file control
E wo7 + Disk Dr Req I Drive Bus Out Bit 1 |Do7 LED Current ; card to drive parts

. f] )
IML Reg Driver Bus Qut BitD File Control
Receiver
D12 Preamp TP1 R
B1P2 B1V2 D13 Preamp TP2 /
X28 J07 N e ’
X09 MDAC o
Maintenance o JG:; »| Bos J03 B09 Head Gnd and Shield
> »{ BO4 JO8| D08 Ground ¢
Y03, G10 - B
B09 BOS J11 |ID05 + 24 V Common ¢
> B10 )
B3 or B4 U06 P02 o7 | Tﬂg D04 + 24 V Head Magnet 4
L2-X Cable D04 PO4 B13
—Disk Dr Hd Eng _B04. G02 13 Je Left  Right
MSR Reg | _X25 + SD Selected X25 _S04 —Sel3D1 504 . B1V2 Connectors
6 _X22 4+ Disk Dr Selected X22 BO7 —Disk Dr Sel 1 S13 "‘)"a",‘“’"a""e Socket {See CARR-200)
%03 T Di — evice
7 - Disk Dr Busy X03 B08 Disk Dr Busy 1 U10 Adapter
—Request —-9—» Control
To or From J —Sel SD2 4—-—”-23— Drive
(;02 —Sel 2 ~SO~3 MOtor
—Busy 2 ~<------------—S08 ‘
All heavy lines are discrete lines to each storage
director. All others are dotted at input or output of DRR 5V
cards B1S2 and B1T2. 5V CP301 ®2 | H acpiug
Gnd § e 4 n
-5V §——————— CP302 o5 | =5V
+24 Vg——————{TP303 —o 7 AUV
TB301
{See LOC-50)
From K401 AC Power
YAl F oV o-
S401
{See LOC-50 and 55)
PN 6315678 881143 881216 A15621
Seq AUO001 9 of 28 13 Jan 84 15 Aug 84 01 Apr 85 )
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Diskette Drive (Continued) Diskette Drive (Cont.) CARR 197

File Control Card File Control Card Test Points

The file control card pin assignments can be found on CARR -
200. The 3880 need not be powered off to perform the O
following procedures. [
= =
Removal
c—3 :I:,:l
1. Turn off the switch SW401 on the primary power panel. P S | E :
2. Remove the diskette from the diskette drive. D D
=
3. Remove the 3880 signal cable connector from the file | N
control card. BO1
B1 4\ oo —3 /
4. Loosen the screw and turn the bracket (if present) 90 /® ®© ® oo e o o L I ) °
degrees. Tighten the screw 1] Al2————>90 0 00 o o ® e o oo é o+ AO1
— —— L
/
5. Remove the file control card BJ. H/ _ \Ll
/ \
/
Replacement / l - I l - l \\
// 3880 Signal Cable File Contro} \
To reinstall the file control card, reverse the removal procedure. / (Left Connector) (s;?.;:'t %aobr:gector) \\
Ensure that the file control card is correctly seated in the socket /' \
and the bracket. /
CARD TEST POINTS
Line Name Test Line Name Test
Point Point
Stepper Motor MC 0 802 +Index {Diskette) B14
{Phase 0) Preamp TP 1 AO4
Stepper Motor MC-1
{Phase 1) AO1 Preamp TP2 A0S
Stepper Motor MC-2 BO3 Ground A10
(Phase 2) +Access O BO8
Stepper Motor MC-3 BO1 +Access 1 BO9
{Phase 3) +Access 2 B10
+Write Gate AO8 +Access 3 B11
*Low Current A0S }.File Data B12
n +Write Data AQ6 +Head Engage B13
-Head Load BO4 +18 Vde BO6
File | +Erase Gate AQ7 +24 Vdc Al
gg:‘(;ro X BO5 +5 Vdc BO7
Phototransistor
Current -5 Vdc A12
Ground AO03
3880 PN 6315678 881143 881216 A15621
Mimv Seq AUOQ001 10 of 28 13 Jan 84 15 Aug 84 01 Apr 85
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Diskette Drive (Continued)

File Control Card Pin Assignment

See CARR 197 for the assignment of test points and
CARR 195 for a diagram of IML control and data lines.

Right
Connector
Contact Assignments (Probe Side)
Parts
Side of
Card
Left
Connector
3880 PN 6315678 881143 881216 A15621
MM Seq AU0001 11 of 28 13 Jan 84 15 Aug 84 01 Apr 85
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<

Card Pin Assignment

LINE NAME WIRE CARD CABLE
COLOR PIN PIN
Stepper Motor MC-0 White BO3 803
(Phase 0)
Stepper Motor MC-1 Red D02 D02
(Phase 1)
Stepper Motor MC-2 Yellow |BOY BOY
(Phase 2)
Stepper Motor MC-3 Black |BO2 802
{Phase 3)
Stepper Common Blue D05 DOS
+24 Vdc (See Note) ‘
Head Magnet +2u Vdc Yellow |DO4 D04
(See Note)
-Head Load "IBlack BOS BOS
LED Return Black |D06 D06
LED Current Yellow |DO7 D07
Phototransistor Return |Black D09 D09
Phototransistor Current|Yellow |BO8 B08
Head Input Black [B12 B12
Head Input white |B13 Bi3
Erase Current Red BIQ B10
Head Ground and Shield |[Green B09 BO9
Preamp TP1 D12 D12
Preamp TP2 D13 D13
Ground Black |0o08 po8
+Access 0 G02 802
+Access | GO3 BO3
+Access 2 (Hil] BOY4
+Access 3 GOS BOS
+File Data GO7 BO7
+Head Engage G10 B10
+Index (Diskette) G13 B13
+24 vdc Jio D10
+5 Vdc Jo3 D03
-5 Vdc Ji 1R
Ground Jos8 D08

Note: These voltages are not present if the
head is not loaded or the drive is not being

addressed.

Diskette Drive (Cont.)

Diskette Drive (Cont.)
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Logic Board Maintenance

Logic boards should be ordered by part number and EC level. Notes:
Board part numbers are located on the edge of the board and
can also be found in the board plug charts in the MDM. 1.

Before removing a board, label the connectors that connect to

the pin side of the board.

01A Gate

01A-B1B1C11
O1A-B1C1C11

Cable part 4797570 connects TB1-7 to the following pins:

2. Cable part 4797570 connects TB 1-8 to the following pins:

O1A-B1C1E11

Cable 4797570 (22 Card Board)

YA151

/

Flat Wire Bus

B1 Board

Maintenance Board

Storage Director 2
Four Channel Switch,
Additional Feature

To Gate TB1-8 (See Note 2.)
To Gate TBs
YA151

Cable 4797250

.

Flat Wire Bus

B2 Board

Not Used

Storage Director 1
Four Channel Switch
Additional Feature

e
[ | [ |

B3 Board

Storage Director 2

Storage Director 2
Two-Channel Switch Pair
Additional Feature

B4 Board

Storage Director 1

Storage Director 1
Two-Channel Switch Pair
Additional Feature

-+

L Flat Wire Bus

Flat Wire Bus and Cable Connections {Pin Side of Gate)

) YA105
To Board Thermals
{See Notes 3 and 4.)

\j To Gate TB1-7 (See Note 1.)

3. Cable part 4797250 connects the 01A-B1 board thermal to
the following pins:

01A-B1A4B02
01A-B1B4B10

4. Cable part 4797250 connects the 01A-B3 board thermal to
the following pins:

01A-B1F6C04
O1A-B1F6EO4

01B Gate

Logic Board Maintenance

YA151
To Gate TB's

Flat Wire Bus

(Not Used) Subsystem Storage

Contro! Board

B1 Board

Subsystem Storage
Board

Subsystem Storage

B2 Board

Board (Machines Without Expanded Storage)

A2 Board

Flat Wire Bus and Cable Connections (Pin Side of Gate)

3880
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CARR 205

YC560
To Gate
TB’'s

YC660 and YC760
To Gate
T8's

Logic Board Maintehance CARR 205
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Control Interface Wrap Cable Installation

CTL-l Wrap Test Description

The test for the control interface (CTL-1) wrap, tests the storage
director to device control interface logic. Special wrap cables
connect the outbound to the inbound (CTL-I) lines. Remove the
CTL-I bus and tag cables and install a special cable between the
bus and tag.

Operating Prerequisites

1. Al devices attached to the storage director to be tested
must be made not available to the operating system.

2. All channel switches (operator panel) for the storage director
to be tested must be in the Disable position.

Installation, Model 21

Warning: Before removing cables, check that the machine and
cable connectors are correctly labeled because bus and tag
connectors can be swapped by mistake.

............................

Determine the cable length for the following test by adding:
¢ 5O feet for a switching unit (if used)

* 20 feet for each device tailgate

¢ the length of the device cable

Note: |f the CTL-l wrap cable is to be connected at a
device tailgate, ensure that the cable length from the
3880 to the last controller is not more than 200 feet.
Cable lengths longer than 200 feet can cause wrong
test results. See the Installation Manual Physical
Planning (IMPP) for more information.

Perform the following steps only when running in maintenance
mode and instructed by the MD to do so.

1. Disconnect the CTL-l bus and tag cables from the storage
director to be tested or disconnect the bus and tag cables
from the device tailgate.

2. Run CTL-I wrap test.

3. Install the wrap cable (part 2346604) in the storage
director tailgate, between the bus and tag connectors in the
tailgate (see figure); or in the bus and tag out connectors in
the device tailgate. Turn the controller logic power off.
Power must be off and the CTL-I wrap test must be run
with the wrap cable installed in the device tailgate.

4. Run CTL-l wrap test.

To return the machine to normal operation, reverse the
procedure.

Installation Model 23

Warning: Before removing cables, check that the machine and
cable connectors are correctly labeled because bus and tag
connectors can be swapped by mistake.

Determine the cable length for the following test by adding:
* 50 feet for a switching unit (if used)

e 20 feet for each device tailgate

¢ the length of the device cable

Note: |If the CTL-| wrap cable is to be connected at a
device tailgate, ensure that the cable length from the
3880 to the last controller is not more than 200 feet.
Cable lengths longer than 200 feet can cause wrong
test results. See the Installation Manual Physical
Planning (IMPP) for more information.

Perform the following steps only when running in maintenance
mode and instructed by the MD to do so.

1. Disconnect the CTL-I bus and tag cables from the storage
director to be tested or disconnect the bus and tag cables
from the device tailgate. Turn the controller logic power off
before installing the wrap tool in the device tailgate. Leave
the logic power off.

2. Install the wrap tool (part 4299863) in the tailgate
connector socket with the arrow from 1 pointing to the
tailgate.

3. Run CTL-l wrap test.

4. Remove the wrap tool from the tailgate and reinstall with
the arrow from 2 pointing to the tailgate.

5. Turn on power and run CTL-| tests.

Figure 2. Control Interface Connectors (Model 23}

3880 PN 6315678 881143
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Control Interface Wrap Cable Installation CARR 210

To return the machine to normal operation, use the following
procedure.

e Turn off the controller power if the wrap tool is installed in
the device.

e Remove the wrap tool from the tailgate connector socket.
e  Reinstall the CTL-I bus/tag cable in the tailgate.

¢ Turn on the controller logic power if it is turned off.

Control Interface (CTL-I}
Serpent Connectors

Channel Interface (CHL-I)
Serpent Connectors

2

Figure 1. Control Interface Connectors (Model 21)

Bidirectional
Control Interface
Wrap Tool

(P/N 4299863) |

Installed to Test
Storage Director 1

Channe! Interface (CHL-1)
Serpent Connectors

_—

Control Interface
Wrap Cable

(P/N 2346604)
Installed to Test -
$torage Director 2

Bidirectional
Control Interface
Wrap Tool

(P/N 4299863}
Installed to Test
Storage Director 2

(Top of 3880 Model 23 Tailgate Viewed from Inside Machine)

Control Interface Wrap Cable Installation CARR 21 0



Internal Electronic Channel Wrap Test (All Models)

Electronic Channel Wrap Test Description

There are two electronic channel wrap diagnostic routines that
test the channel interface:

¢ Routine 78

* Routine 79

Routine 78 does not require the channel wrap cables, the block
wrap tool, or manual intervention to run. The routine tests the
logic of the channel interface hardware. A complete description
of routine 78 is contained in the 3880 Error Code Manual
(ECM).

Routine 79 requires installing the block wrap tool in the tailgate
of the 3880. The routine tests the following items {see Figure
1):

*  Channel interface card drivers and receivers

¢  Twisted pair cables from the board to tailgate

s  Serpent connectors

*  Channel interface cables

¢  Terminators

CAUTION

To ensure that the customer is not affected by removing
cards from active channels in the 3880, install the
select-out bypass jumper card or cards as follows:

vilve Jyr Jyefw v T [l

W v Jrr [ on Do [ vl | vk ot IusTALL SELECT

cPefeJofr]sTefofe]nfufcIx]ofu]e e TeTolcTo]a]  our suween 1x

YK POSITION ON

GIRIHTH AT e PN SIoE
AS  SHOWN ON

THE CARD.

(P/N 4514308)

e Jr JeeJow]ae T Jan

1- or 2-channel 3880

Install the select-out bypass jumper (part 2679478 or part
4515064) in the L2 position on each channel board installed for
the failing stcrage director.

BUS AND TAG CHANNEL GREY CABLES
[—- BUS AND TAG BLOCK WRAP TOOLS

L al

HOST {}:::::i______ { é'sn_q oa;:l;: CARD §%§§§§§n

CHL-1 BUS AND TAG —>

TERWINATORS —

CHANNEL
[ RECEIVERST LOGIC

U | R
(SE E?Zﬁh gsg‘gészga

<

[ ][] va][?T[vs [rs ]

ABICIOJEJFIGIHIJ KL MINJPIQIRESET]U}Y
IA IZIF RIS —l l"l! E!SII—Dl

A2 L2 FOR SD—1 CHANNELS E-H
A3 L2 FOR SD—2 CHANNELS A-D
Il ‘Z|F ﬂ'S - ]uil E]S E-H

Lol ] el s ]

4- or 8-channe! 3880

— CARD SIOE -

Figure 1. Circuits tested by routines 78 and 79

Channel Wrap Diagnostic (Routine 78)

Routine 78 is performed each time an initial microcode load
(IML) is performed on the 3880. The results of the diagnostic
test are stored in control storage for use after the IML is
completed. When a power on IML takes place and the stored
information for a channel indicates that the diagnostic test
detected a failure, the channel is forced to the disabled status.

When the MD is used to diagnose channel failures, it performs
an IML and reads the results of the diagnostic tests for each
channel from control storage. Then, depending on the number
of failing channels, the MD either isolates to a failing pair of
channels or presents a list of FRUs.

Channel Block Wrap Diagnostic (Routine
79)

Routine 79 is run only when invoked by the maintenance device
and requires the following manual intervention:

1. The bus and tag block wrap tools must be placed in the
tailgate and terminated with standard bus and tag
terminators when prompted to do so by the maintenance
device, as shown in Figure 2.
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See CARR 216 for channel cable checkout using routine 79.

Internal Electronic Channel Wrap Test (All Models)

TAG WRAP TOOL (P/N 4299873)
STANDARD BUS TERMINATOR
STANDARD TAG TERMINATOR

BUS HRAP TOOL (P/N 4299876) =>] CH A BUS IN

$0-1 §0-2
CIL-1 BUS CTL-1 BUS
CIL-1 TA6 CTL-1 TAG
CH A BUS IN
=>] Ch A TAG IN CH A TAG IN
=>1 CH A BUS OUT | CH A BUS OUT
=>1 CH A TAG OUT | CH A TAG OUT
CH 8 BUS IN CH B BUS IN
CH B TAG IN CH B TAG IN
At A2

T M Mo O >

Figure 2. Example of the block wrap tools installed in channel
A on a 1-, 2-,0or 4-channel 3880

Internal Electronic Channel Wrap Test (All Models)

CARR 215

CARR 215



Internal Electronic Channel Wrap Block Tool Connection Internal Electronic Channel Wrap Block Tool Connection CARR 216

Routine 79 tests the channel path of all bus and tag lines in a Channel Cable Checkout Using Routine 79
circuit between the electronic channel wrap block tools and the
X R . T (3880 EXAMPLE W1TH JUMPER CARDS)
channel interface terminators (see Figures 2, 3, and 4). Routine 79 is also used to check the channel bus and tag cables. STORICE DINECTOR =2
. This test is performed by installing the bus and tag block wrap JUNPER 1313
Prerequisites tools at various locations in the channel path (see Fig. 2). Ui W) ~( NI -+ €ARD cARo
Routine 79 must run without errors before going to the next . I
1. Routine 78 must run without errors on the suspected location in the subsystem channel path (see Figure 2). IR AR T ~[— HR N {IH PRESENT H

channel. (Routine 78 is automatically invoked by the MD

before routine 79.) Em EI El E] E

<— UP 10 400° OF CABLE TESTED BY AOUTINE 79 —>
STORAGE OIRECTOR - 1

Procedure | ;
w]Laj s v {—gognat, —- [ ]
- X R X CHANNEL '
To test a line, use Figure 4 as a reference while moving the CHL-1 E El L E] E] FF]< 1
probe from point to point. When checking select-in and ™ o T ne veninton >[[}— 1oigreo raps _“LH PRESENT ]“t
select-out, see the example in Figure 3. Use Figure 1 for an conTROL UNIT stomdl Lontnor

additional reference.

g~ e 08 OO

TERMINATORS
G} morcares tue tese l:
éﬂ ouT LINES
BUS BLOCK ¥AAP CONNECTOR 10OL P/N 4299878 LOCATIONS FOR PLACING 7 A ‘[ > E]“'E]—l
THE BLOCK VAAP TOOLS. DIAGRAN N LINEs

1
03] ¥ oUS out BiT ¥ T 005 out 811 0 Jovs L
BOS] + 8US OUT BIT 1 ’- + 8uUs ouT BIT 2 fo08 Figure 2. Possible Combination of Channe! Bus and Tag Codes
d HARNEL YHERE
po8] + ous out s11 3 ff- ~-1{ + ous our o171 ¢ |oos Tested by Routine 79. §u‘3=lf o““uﬂs E E E Pf“ m El m g'l'é“ ll!“in”ﬁ‘
vie] + sus our o1t 8 }|-]- ~[-H{ + sus our a1 8 Jous tous tw et p lcoz [ g0z [eos | — [ w03 [ ooz | a0z | + aus out wiv ¢
012} + ous our a1t 7 H--I- I +ous INBiT 0 | Jos | Joa | Joa | — | ooa | vod | 005 | ¥ sus out eit o
4 ~gu1 HANNEL -
603 + ous I BIT ? o] & BUS IN 81T 0 [J0¢ 9 ¢ | sen TVISTED PRI sin 5 b s N Mgl;h‘ o] 4 BuS INBIT 1 | 604 | 603 | 605 | —> | 805 | 803 | 804 | + dUS 0UT 81T 1
o8| +ous 1n 811 9 +8uS IN BIT 2 {06 ko{ RHHIT sy"ﬂ ty:?‘;!;" o i?' € ,°P" cla !“ a +8us INBIT 2 | Jo7 | o5 | yos | — | voe | s0s | 007 | + sus out w1t 2
soe] 4 0us 1x 11 3 +ous In a1t 4 s ! ! | "l m i pog of +8us TN 81139 | con | Jos | o8 | —> | 808 | 006 | #0d | + dus out 81f 3
TR IR I _] $0Us In 81T 6 Ju1y Uty CHANKEL SELECT OUT "2 | RECEIVER F8US INBIT ¢ | 403 | co7 | Jos | —> | 909 | so7 | 009 | + sus oot sit ¢
c12| 4 ous In 811 7 | + UARK IN ITE [: °°: " CHANNEL SELECT IN bo9 - I 310 ) :"‘ s| +ous INoIT s fcto [ co9 [ Gro | — | 810 | sos | et0 | + sus ouT oIt §
': secect i cnconine | o T "‘"‘I ORIVER i +0US INBIT 8 | J11 ] d10 | g1 | —> | 011 ] 0%0 | 011 | # 808 out ei7 8
T4 BLOCK YRAP CONNECTON TOOU P/N 4269071 I SELECT CUT (OUiGOING) :3: d —— HoUs INBIT Y J612 | 02 |Gz | — |etz2] o0tz ]812]+8us our bt 7
i + WARK N JA3 | WARK [N IS PN Y Com 8
}—gJL , "L;Hcmm SELECT SIGNAL PROPAGATE AR o REIBECHRL o SOMRREIER 0D Bus
THEXD s I : :::'"St :: ::; i G e 12) "g M s pog :::“::: + operattonaL x| woz | poz2 | woz | — | 13 | 513 | wea | 4+ oremariomac our
THE Am:: it ' ng o oonney sevect oot [ "2 e ‘s + Ao0Ress  in Jwoa | wo3 | sos | — | etz | e12 | wiz | + sueraess  out
vosf ¢ :‘l“ ‘:' I s commmo our-lons Jag| Lchamaet seiect in s < il (103 - 1] # sewect 10 | SEE FIG 3 808 | —> | 009 SEE FI6 3 | + SELECT ol
, Ao — [
8100 + ADDRESS 0 : s seavce oot lors pog|—SELECT In cncowwings | o | 7] RELIT '—l +STATUS W | Pos | poa [ o0 | — [ 011 [ wor | #11 | + cowano ot
B12f 4 SUPPRESS OU C TR TIRTIITII) af4senvice  aw ror [ wos [ oos | — Jo13 | wis | P13 | + semvice vt
———|—{F vetering out |ioe g0« P1o |e—
—J— — | 4 neouest |08 L_.I"LJ'I_J 1{» CHANNEL SELECT SIGNAL PROPAGATE + REQUEST IN J Y07 | S05 ] 06 | — | 810 | P06 | 10 | + ADDAESS [1'A)
S0s] 4 WETERLNG 1w o[ + oisconkect 1N | ur1 | uio | 11 | — [ etz | uiz | 512 | ¢ wotd ot
100 I | Yo T | 508 | vos | cus | —> | ci0 | so0 | sie | # oiia out
Glof oo [ | + oIscomnect v . . + ETERING N | S04 | 503 | 605 | —> | sou | uoa | vos | + wEieRinG  out
§12} + noLo out — + 0P out jIn Figure 3. Example of Block Wrap, Routine 79, Channel A,
Storage Director 2.
Figure 4. Example of Block Wrap Configuration for a 3880.
Figure 1. Circuit Diagrams for Bus and Tag Block Wrap Tools.
i
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Remote Switch Feature

Remote Switch Feature

CARR 229

Wiring
Channel Enable/Disable Without Switches Side
To enable or disable channels on a 3880 with the remote switch
feature installed, and with the feature cables not connected in
R1 through R9, perform the following:
To enable: Insert a jumper wire between the enable pin and &
the ground pin in the remote switch cable [h
connector for the channel and storage director
desired. Bj
To disable:  Insert a jumper wire between the disable pin and Housing
the ground pin for the correct channel and storage (Fixed)
director.
Storage Director 1 Chan A | Chan B | Chan C | Chan D | Chan £ | Chan F | Chan G | Chan H
Channel Enable RU(1) | Ri(w) | R2(1) | R2(4) | Rs(1) | R5(4) | R6(1) | R6(4) (Movable)
Figure 2. Remote Cable Connector Pin ldentifier
Channe! Ground R1(2) R1(5) R2(2) R2(5) R5(2) R5(5) R6(2) R6(5)
Channel Disable R1(3) R1(6) R2(3) R2(6) R5(3) R5(6) R6(3) R6(6)
Storage Director 2
Channel Enable R3(1) R3(4) R4(1) R4(4) R7(1) R7(b) R8(1) R8(4)
Channel Ground R3(2) R3(5) R4(2) R4(5) R7(2) R7(5) R8(2) R8(5)
Channel Disable R3(3) R3(6) RL4(3) RU(6) R7(3) R7(6) R8(3) R8(6)
Legend: Figure 1 + ‘ Figure 2
Rt R2 R3 R4 R5 R6 R7 RS8
[ 101 Mhrr <— Remote Enable/Disable
Switch Cable Connectors
H1 H2 H3 H4 H5 H6 H7 HS8
B BER <— Host Cable Connectors
ERARERERERERERE
! D2 D3 D4 D5 D6 D7 D8
Y — e g p—
<— Device Cable Connectors
Figure 1. Remote Enable/Disable Switch Connector
Positions
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Channel Interface Cable Swap

If the two-channel switch pair, additional feature is installed, go
to CARR 370. If the four-channel switch, additional feature is
installed go to CARR 490.

The channel interface cable swap procedure is used to determine
if the cause of a channel type failure is in the 3880 or in another
part of the system.

The channel interface cables should be swapped only if all MD
diagnostics run without errors, and a failure can be repeatedly
duplicated by running 3880 OLT TO200A (FRIEND) or a
customer job.

Note: A customer job should be used only if there is
no other way to repeat the failure.

Before performing a cable swap, ensure that the channel wrap
test (routine 79) runs without errors on all channels of the
storage director. The MD and the channel wrap test verify most
of the 3880 channel circuits as shown in the figure below. The
cable swap procedure changes the connection of the system
cables from the 3880 channel that is suspected of failing to a
known good 3880 channel in the same storage director (see
CARR 231).

Figure 1. Channel Circuits and Y-Cables

Procedure

Swap Cables

1. Use the following procedure to swap the cables attached to
the failing channel:

e  Swap the channel interface bus in and tag in cables
with the bus in and tag in cables of a good channel in
the same storage director.

*  Swap the channel interface bus out and tag out cables
with the bus out and tag out cables of the same
channel as in step a.

Note: If terminators are used on any out
connectors, swap them as if they were cables.

e Swap the channel interface (CIF) card address switch
settings of the failing channel with the CIF card address
switch settings of the same channel used in step b.

Note: Do not swap the CIF cards.

2. Run the failing OLT, utility or job

The
failure

Channel Interface Cable Swap

The problem is not in the 3880.
Suspect the host channel, channel

follows the
cables

Yes

»|gray cables, terminators, or

If the failing job now runs without errors,
the problem is in the 3880. Suspect the
FRUs shown on CARR 231 for the channel
originally failing.

&

To check the Y cables, disconnect the
channel cables from the tailgate. Inspect
the serpent connectors for bent or pushed
pins. Check for continuity from each pin on
the in connector to the same pin on the out
connector. Also check for continuity from
the board pins to the serpent connectors
(see CARR 216). Check for no continuity
between the Y-cable signal lines and the
ground pins of the serpent connectors.

————»Joriginal locations, set the CIF

Bus and tag cables of failing channel

Serpent
connectors

Channel cables, terminators, serpent

Note: Run routine 79

of good channel ———j I
™1

connectors, and Y cables are not tested by the MD, 1

3880
] £
= - >_{>T*§ e
T
Channel Serpent Interface
Processor Interface connectors A Channel Sbi Serpent
CHL of failing channel— ] Y cables Interface or Connectors
‘ ‘ CHLA SD2
" ‘]

Circuits
verified by

- MD diagnostics —~—— ]

Channel Circuits and Y-Cables
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other control units on the
channel.

When the cause of the failure has
been repaired, reconnect the
channel connectors to their

card address switches to their
original settings, and run option
5 on the MD to check out the 3880.

i

Channel Interface Cable Swap

CARR 230

CARR 230



Channel Interface Cable Swap (Continued) ' Channel Interface Cable Swap (Cont) CARR 231

If the two-channel switch pair, additional feature is installed, go
to CARR 370. If the four-channel switch, additional feature is
installed, go to CARR 490.

Suspected FRUs are not tested by the MD. The FRUs for the
failing channel are:

e  The Y-cable assemblies

*  The serpent connectors

STORAGE STORAGE |
DIRECTOR 1 DIRECTOR 2 1- and 2-Channels Not Tested by the MD i Tested by the MD
BUS BUS fend2 |
cTL-1 cTL-1 Channel (
TAG TAG Cable
Sockets |
BUS IN |BUS IN Serpent
Y |
Connectors A4(B3) 34(33)02
TAG IN. |TAG IN { V Cables 1
CHL-1 CHL- | , ‘ (E | A
CHANNEL A |BUS OUT |BUS OUT | CHANNEL A : A2 |
TAG OUT |TAG OUT Toward -
Processor A3 | | FIF-A
BUS IN [BUS IN 1% ' b
TAG IN |TAG IN - 2hanncl Ad |
CHL-1 CHL-1 |1
CHANNEL B [BUS OUT [BUS OUT | CHANNEL B To Next AS |
Control Unit s
TAG OUT |TAG OUT - L~
Swap these two B4(B3) | B4(B3)E2
Figure 1. Channel and Device Connectors (Model 21) groups of cables | A
Toward |
Processor | ICIF-
STORAGE STORAGE ] Channel |
DIRECTOR 1  DIRECTOR 2 8 |
To Next i
NOT USED|NOT USED Control Unit
CTL-1 CTL-1 R
BUS/TAG |BUS/TAG '

BUS IN {BUS IN
TAG IN |TAG IN

Figure 2. Channel and Device Connectors (Model 23)
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Channel Interface Cable Swap (TCA)

The channel interface cable swap procedure is used to determine

if the cause of a channel type failure is in the 3880 or in another
part of the system.

The channel interface cables should be swapped only if all MD
diagnostics run without errors, and a failure can be repeatedly
duplicated by running a 3880 OLT, FRIEND, or a customer job.

Note: A customer job should be used only if there is
no other way to repeat the failure.

Before performing a cable swap, ensure that the channel wrap
test (routine 79) runs without errors on all channels of the
storage director. The MD and the channel wrap test verify most
of the 3880 channel circuits as shown in the figure below. The
cable swap procedure changes the connection of the system
cables from the 3880 channel that is suspected of failing to a
known good 3880 channel in the same storage director (see
CARR 380).

Procedure

Swap Cables
1. Swap the cables attached to the failing channel as follows:
a. Swap the channel interface bus in and tag in cables

with the bus in and tag in cables of a good channel in
the same storage director.

Swap the channel interface bus out and tag out cables
with the bus out and tag out cables of the same
channel as in step a.

Note: If terminators are used on any out
connectors, swap them as if they were cables.

Swap the channel interface (CIF) card address switch
settings of the failing channel with the CIF card address
switch settings of the same channel used in step b.

Note: Do not swap the CIF cards.

2. Run the failing OLT, utility or job

The
failure

Channel Interface Cable Swap

CARR 370 TCA

The problem is not in the 3880.
Suspect the host channel, channel

follows the
cables

Yes

gray cables, terminators, or
other control units on the
channel.

v

If the failing job now runs without errors,
the problem is in the 3880. Suspect the
FRUs shown on CARR 380 for the channel
originally failing.

&

To check the Y cables, disconnect the
channel cables from the tailgate. Inspect
the serpent connectors for bent or pushed
pins. Check for continuity from each pin on
the in connector to the same pin on the out
connector. Also check for continuity from
the board pins to the serpent connectors
(see CARR 216). Check for no continuity
between the Y-cable signal lines and the
ground pins of the serpent connectors.

When the cause of the failure has
been repaired, reconnect the
channel connectors to their
original locations, set the CIF
card address switches to their
original settings, and run option
5 on the MD to check out the 3880.

End of Call

Bus and tag cables of failing channe!

Note: Run routine 79.

connectors, and Y cables are not tested by the MD. 1

- 3880
7’
S F > ] Control
| = i ontro
Channel Serpent , > f { : \ Interface
Processor Interface connectors A Channel SD1 Serpent
- of failing channele—oo__ % Y cables Interface or p
CHL-! CHLA sp2 Connectors
- ﬁ
Serpent
connectors ) }
of good channel Circuits
verified by
[ @ Channel cables, terminators, serpent .y MD diagnostics ————

Channel Circuits and Y-Cables
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Channel Interface Cable Swap
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Channel Interface Cable Swap (TCA) (Continued)

Swap two groups of channel cables (bus and tag) at the tailgate,
and swap the address switch settings of the associated CIF

cards (Do not swap the cards).

Suspected FRUs are not tested by the MD. The FRUs for the

failing channel are:
e  The Y-cable assemblies

*  The serpent connectors

Channel Bus
and Tag Cables
(gray cables)

STORAGE STORAGE \
DIRECTOR 1 DIRECTOR 2
Toward Processor
BUS BUS
CTL-1 CTL-1
TAG TAG Channel A ¢
BUS IN BUS IN Terminator or
TAG IN TAG IN to next Control Unit
CHL-1 CHL-1
CHANNEL A |BUS OUT |BUS 0UT CHANNEL A
TAG OUT {TAG OUT
BUS <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>