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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 the 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. If the form has been removed comments may be 
addressed to: 

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

IBM may use or distribute any of the information you supply in 
any way it believes appropriate without incurring any obligation 
whatever. You may, of course, continue to use the information 
you supply. 
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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 
fJ, and engineering change (EC) number EJ. 
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Groups of pages can be ordered by including a description 
(section, volume) and the machine serial number. 

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 R 10) 

ECA Number EC Number 

Parts Catalog Manual (Vol R20) 
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Maintenance Diagrams Manual {Vol R30) 

ECA Number EC Number 

Error Code Manual (Vol R45) 

ECA Number EC Number 

EC Level Control PRE 15 
Maintenance Support Manual {Vol R60) Maintenance Device Diskettes 
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Logic Reference Manual (Vol R70) 
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EC Level Control 

This page provides a convenient place to record the EC level of 
the machine components and logic. 
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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. 

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. 

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. 

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

Trademark of the Gardner-Denver Co. 
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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 (Z229-0237) 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 de. 
(This rule ensures that correct grounding is maintained.) 

If 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 I) 

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. 

When you are working with machines having voltages more 
than 30 V ac or 42.4 V de, observe the special safety 
instructions given in customer engineering memorandums 
{CE Ms). 

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.) 

If 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. ff 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: 

Using a hammer to drive pins or similar parts 

Using a power drill 

Using a spring hook to attach or remove a spring 

Soldering parts 

• 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 1 tools and power drills, are inspected regularly. 

Exchange worn and broken tools and testers. 

Safety SAFE 1 

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

Summary 

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

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

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

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 normal 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: 

• 

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. 

Safety SAFE 1 



Safety 

Electrical Accidents - First Aid 

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

Use Caution: If the victim is still in contact with the 
electrical-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. 

• 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. 

• 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 sir 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. 

Figure 1. 
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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 blow into the victim's mouth. 

Figure 3. 

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 c 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 in jury.) 

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 ST ART 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. 
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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 (MOM) (R-30) 

The MIM, PCM, and MOM 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. It 
also describes diagnostic tests and has second level diagrams. The LAM 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 

MIM 

Maintenance 
Information 
Manual 

Vol. R 10 

PCM 

Parts 
Catalog 
Manual 

Vol. R20 

MOM 

Maintenance 
Diagrams 
Manual 

Vo 1. R30 

Note: The Maintenance Diagrams Manual (MOM) 
volume R30, contains the microfiche copy of the Parts 
Catalog Manual (PCM), volume :R20. 
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Contains: Procedures for the installation, operation, and repair 
of the machine 

User: On-site CE 

Entry: Need to install or repair the machine 

Contains: Diagrams and listings of all parts in the machine 
(except cards and cables). List of where the parts 
are used. On microfiche only. 

User: On-site CE 

Entry: Physical part location 

Contains: Cable charts, card charts, power diagrams. and 
voltage pin lists 

User: 

Entry: 

On-site CE 

Card location, cable location, power unit label, and 
MD MAP reference 
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ECM 

Error 
Code 
Manual 

Vo 1. R45 

MSM 

Maintenance 
Support 
Manual 

Vol. R60 

LRM 

Logic 
Reference 
Manual 

Vol. R70 

3880 Maintenance Library (Cont.) INTRO 10 

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

User: 

Entry: 

On-site CE at the direction of the support CE 

Error /Fault symptom codes and diagnostic test 
descriptions 

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

User: Support CE 

Entry: Sense data and need for theory information 

Contains: Cross references between diagrams and descriptions 
of logic cards 

User: Support CE 

Entry: Card physical location and ECM manual 
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Maintenance Information Manual 

How To Use The MIM 

·The Maintenance Information Manual (MIM) can be used in two 
ways: 

As a problem-solving aid 

As a memory aid 

As a problem-solving aid: 

1. Enter the MIM in the ST ART 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 ot 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. 
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Legend 

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

l_G_L_o_s ____ G_i_o_ss_a_r_Y_. __ __.I 
The Glossary section contains definitions of abbreviations and 
technical terms used in the documentation. 

I 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 DASO 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. 

~ations I 
The Locations section contains locations of all assembly parts of 
the 3880. An index is included··~o help find a part quickly. 

A06162 
15 Ma 85 

A21802 
17 Jun 85 

Maintenance information Manual INTRO 25 

Power 
PWR Ready, Panel 

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. 

CARR 

Check, Adjust 
Remove, 
Replace 

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

INST Installation 

The Installation section contains installation procedures for the 
3880. 

I_ l_N_s_P ___ i_n_s_p_e_c_t_i_o_n _ __.I 
The Inspection section contains the procedures to perform a 
safety inspection. 

I ~'-N_D_Ex ____ i_nd_e_x~ ____ _,j 
The Index section contains a complete alphabetic list of 
important items in the documentation. 

RCF 

Reader's 
Comment 
Form 

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

FR.U 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 FAU Group is either a primary FRU Group or a 
secondary FRU Group. 

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

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: 

directed by the MD. !f 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: 

Machine type 

Machine serial number 

Date replaced 

• Technical activity code (TAC) 

Your employee serial number 

Fault symptom code or isolation code 

Part numbers replaced 

Any additional comments you feel necessary. 

Maintenance Procedures Maintenance Programs 

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. 
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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 FR U 
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 isolation code (IC) as 
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The maintenance programs consist of diagnostic microcode and 
online tests. 

Diagnostic Microcode 

The diagnostic 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 (OL Ts) 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. 

3880 Maintenance Plan INTRO 30 

Subsystem Storage Maintenance 

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. 
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Summary Of The 3880 Storage Control Model 21 

The IBM 3880 Storage Control Model 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 

STORAGE 
DIRECTOR 

SUBSY TEM 
STORAGE 

3880 Subsystem 

Subsystem Description 

CHANNELS 

DASO 
CTRL 

DASO 

The 3880 Model 21 is a high performance DASO 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 DASO 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 DASO. 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.) 
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Processor Attachment 

The 3880 Model 21 can be attached to the following systems: 

• 303X Series: all models 

308X Series: all models 

• 309X Series: all models 

• 4341 Series: all models 

• 4381 Series: all models. 

The 3880 Model 21 operates in the following modes: 

• System 370 

• 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: 

1.5 megabyte Block multiplexer channel 

• 3.0 megabyte Block multiplexer channel running in data 
streaming mode. 

For more information about these channel speeds, see the CHL-1 
section. 

DASO 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 controller 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 proces,sor 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 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 
DASO. 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 DASO. 

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. It is 
dynamically controlled by either one of two independent storage 
directors. The second level, the back storage, consists of one or 
two strings of 3350 DASO. 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 Hnside 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. 
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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. 

CONFIGURATION VALID ADDRESS {hex.) 

1 or 2 Strings 00-IF 40-5F 80-9F CO-OF 
20-3F 60-7F AO-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 0 to 2 - Storage director address 
Bit 3 - Controller (string) address 
Bits 4 to 5 - Direct and paging addresses are as follows: 

00 = direct address 

01 = paging address 1 

10 = paging address 2 

1 1 = paging address 3 

Bits 6 to 7 - Physical device address 

A06162 
15 Ma 85 

A21802 
17 Jun 85 

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 0 or 2. The devices must 
be set to 0 through 3. The paging addressing plan permits the 
data of one physical DASO 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 01 

100 0 01 01 
100 0 10 01 
100 0 11 01 

Controller 0, Device 1 
selected in direct mode 
Controller 0, Device 1 
selected in paging mode 
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 - 1 F are: 

Contra 1 ler 0 

00 04 08 oc 

01 05 09 OD 

02 06 OA OE 

03 07 OB OF 

T 
I 

Direct 
Address 

Controller 2 

Device 0 10 14 

Device 11 15 

Device 2 12 16 

Device 3 13 17 

T l 

Direct 
Address 

1 
Paging 
Addresses 

18 1c 

19 1D 

lA lE 

lB IF 

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 DASO subsystem. 

A representation of the 3880 Model 23 appears below. 

CHANNELS 

SUBSYSTEM 
STORAGE 

CHANNELS 

STORAGE 
DIRECTOR 

DASO 
CTRL 

DASO 

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

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

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. 

five 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 
correct some triple bit errors.) 

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

Attachment of all models of the 3380 DASO as a caching 
device, except Model A04. 
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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. 

• Sends control information, commands, and data to the 
control module in the DASO. 

• Receives control information, data, and status information 
from the control module in the DASO. 

• Sends control infor~ation, 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. It 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 DASO by: 

Copying data records from DASO to the cache. 

Copying data records between the cache and the processor. 

• Determining which data to delete from the cache. 

• 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 control Model 23 can be attached to the 
following systems: 

303X Series: all models 

3042 Model 2 

308X Series: all models 

309X Series: all 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. 

DASO Attachment 

The two storage directors support 3380 Models AA4, 804, 
AD4, 804, AE4, and BE4. The 3380 Model A04 is not 
supported. The minimum configuration is a 3880 Model 23 
with a single 3380 Model 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 Model 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 A04) 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 controllers 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: 

Two Channel Switch-Pair feature 

Two Channel Switch-Pair, Additional feature 

Summary of the Model 23 INTRO 45 

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

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 B5 
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, Additional 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 Channel 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 3B80s 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 point. 
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Summary Of The 3880 Storage Control 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 DASO. 

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 DASO 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 DASO. 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 DASO. 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 
DASO 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 D E 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. 
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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: 

BIT FUNCTION 

0-2 Storage director address 
3 3380 controller 

address 
4-6 DASO spindle address 
7 0 = left actuator; 

1 = right actuator 

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 DASO 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 0 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'O' to X'F'. For each controller. 
the actuator addresses start with x·o· 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. 

1 

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

CONFIGURATION VALID ADDRESSES (HEX) 

00-0F 40-4F 80-BF CO-CF 
string of 3380s 10-lF 50-SF 90-9F DO-OF 

20-2F 60-6F AO-AF EO-EF 
30-3F 70-7F BO-BF FO-FF 

2 strings of 3380s 00-lF 40-SF 80-9F CO-OF 
20-JF 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 # 880035 

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

See the IBM 3880 Record Cache RPO # 880035 Description, 
manual. GA32-0087, for a complete description. 

A representation of the 3880 Model 23 with RPO# 8B0035 
appears below. 
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STORAGE 
DIRECTOR 
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DASO 
CTRL 
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Among the highlights of the RPO # 880035: 

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). 
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• 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 DASO. 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 allocation 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 . 

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

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

Four sizes of subsystem storage 

Each 3880 Model 23 with RPO # 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. 

• Generates control information from the commands and data. 

• Sends control information, commands, and data to the 
control module in the DASO. 

• Receives control information, data, and status information 
from the control module in the DASO. 

• Sends control information, data, and status information to 
the channels. 
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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 DASO by: 

• Transferring data records from DASO 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 two 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 RPO # 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 

Note: The processors 304 1, 3042, and 3084 attach to the 
Model 23 with RPO# 880035 in direct mode only. 

Channel Attachment 

The Model 23 with RPO# 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 DASO. 
No special features are required for the IBM 3081, 3083, 
3084, 3090, 4381, 9081, or 9083 processors. 

The IBM 4341 processor can attach the 3880 Model 23 with 
RPO # 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 RPO # 8B0035 does not support the 
dynamic path reconnection capability of Extended Architecture 
channels. 
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Summary Of The 3880 Storage Control Model 23 with RPQ # 
880035 (Continued) 

DASO Attachment 

The 3880 Model 23 with RPO # 880035 controls 3380 
storage devices. Each 3380 string contains a 3380 Model 
A04, or a Model AA4 or AD4 with their respective Static Switch 
Feature RPO, and may include up to three 3380 Model B04s or 
3380 Model BD4s. The 3880 Model 23 with RPO # 880035 
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/A04/804 can be attached to the same 3880 Model 23 
with RPO# 880035 as the 3380 Models AD4/BD4, but they 
must be on a separate string. 

The 3380 Model A04 does not require the Static Switch RPO, 
however, the Models AA4 and AD4 do require the RPO for their 
particular model. 

The 3880 Model 23 with RPO# 880035 does not attach to 
3380 Models AE4/8E4. 

Channel Features 

The Model 23 with RPO# 880035 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 Channel Switch-Pair, Additional feature 

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. 
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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 Channel 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 RPO# 
880035 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 operating 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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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 DASO 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 RPO# 880035 
changes with the size of the subsystem storage: 

MODEL E G 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 RPO # 880035 (Cont.) 
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Summary Of The 3880 Storage Control Model 23 with RPO # 
880035 (Continued) 

. 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 particular device. The address has the following format: 

BIT FUNCTION 

0-3 Storage director address 
4-6 DASO spindle address 
7 0 = left actuator; 

l = right actuator 

The 1/0 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) ·ooo· 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 following table lists all the valid device addresses that can 
be used on both storage directors of the Model 23 with RPQ # 
880035. 

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

CONFIGURATION VALID ADDRESSES (HEXADECIMAL) 

00-0F 40-4F 
1 string of 3380s 10-lF SO-SF 

20-2F 60-6F 
30-JF 70-7F 
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80-8F 
90-9F 
AO-AF 
BO-BF 
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CO-CF 
DO-OF 
EO-EF 
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 
ayailability 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 
other 3880. 

The two 3880s must be grounded together. 

Restrictions 

Dual frame configuration machines must: 

Be the same model number. 

Operate with the same functional microcode (same EC 
level). 

The Model 23 with RPO # 880035 does not support the 
dual frame configuration. 
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Storage Director and Subsystem Storage Description-Model 21 

The IBM 3880 Storage Control Model 2 1 with subsystem 
storage connects a channel(s) to subsystem storage and/or a 
DASO. 

The Model 21 contains two storage directors: Storage Director 
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 DASO. 

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

The Model 23 contains two storage directors: Storage Director 
1 (SD 1) 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. 

Sends and receives control information to and from the 
control module in the DASO. 

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. 

s 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 23 
with RPO # 880035. 

Subsystem Storage Descri.ption-Model 23 with RPO # 880035 

The IBM 3880 Storage Control Model 23 with RPO# 880035 
with subsystem storage connects a channel(s) to subsystem 
storage and/or a DASO. 

The Model 23 with RPO # 880035 contains two storage 
directors: Storage Director 1 (SD 1) and Storage Director 2 
(SD2). Both storage directors contain the subsystem controls 
and data paths needed to move data between the channels and 
their subsystem storage, between the devices and their 
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 DASO. 

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

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

Performs error recovery procedures (ERPs) inside their 
subsystem storage. 

Manages their subsystem storage directory. 

Communicates with the other storage director. 

Both storage directors manage their subsystem storage without 
aid from the attached host processor. 

Control Interfaces 

There are two control interfaces available for the 3880, 
unidirectional and bidirectional. For the Model 23 with RPQ # 
880035 a bidirectional bus/tag cable is used. 

The figure on this page shows the bidirectional control interface 
of the Model 23 with RPO # 880035 attaching to IBM 3380 
devices. 

Note: The Static Switch feature RPO (available for 
Model 23 with RPO# 8B0035 only) wiU allow only one 
storage director to be connected to any one DASO at a 
time. 
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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 2 1, 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 (8-H) are wired as 
shown for Channel A, giving either storage director 
access to eight 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 MOM. 

Very early 3880 Model 21 machines were shipped with 
1 M byte 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. 

To and 
From 
SD2 
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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 
same. 

--- D1t1 
Control 
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Subsystem Stor1ge Control Baird 018-A 1 

rPort 1 - - _ 1 r Stonge Control ind Dita• - - - - I 
Subsystem Storage (C1ehe) Board 01B-B2 

--- Control 

I I I Storege I 
...... Port Control POft 1 Control 1 I -------1--t .,_, Card (CMPC) I -I Storepe, C.rd fCMCl I I 

I I Addnnsing I 
I Card (CMSAI 

rstoragt ---------1 
Add· I Address I 

Stor1ge Director 801rd 01A • 84 (83) 

r PorlAd1pter-----... --1 

Upper 
Port Data 

Low11r 
Port Data 

...... 
Upper Port I I Storage Control _ L 

t--------I 2 Card r 
Buffer Card r---1 (CMC2/CLC2) I 
ICMPS) ICTLI Storage Driver I 

Address Card 
I I ICMDA/CLDA) Ottl Driver I 

Lower Port I I Card ICMDD) I 
Buffer Card I L 

I (CMPBI - ----;l I .__ ____ _.I Id Data _ Data Orlvei I 
L - - - - - .J "II I Card ICMDDI I 

resa Lo.J Re power I 
·, Carela 

(CMARI I 
I 2 Cards Storage Cards I 
I (CMSH/CLPX) I 
I Dita 

Repower I 
~~ Cards I 

I ICMDAI I 
2 Cards t-= ___________ .J 

I ~.,_ 
,_L.;..Ad=dr~e;:.:;ss...;.f~ro;....m_P~o--r.;..t 2;;...;;C...;.M_S_A __ _,._+-t_J ECC Cards I Dete L-----------------
, ~,J (CME1-CME3) I 

r Ch•nnel Interface·' - - - - - - , I ~ Port Adapter .. :._ __________ _ 

I Chennel Chennel Search I I r--+- Card 
CBl/CBO I Interface A (CSR) Card I I L<c_M_c_o_i __ ~---:-i 
~ ::• ICIF-A)Card I L __________ _) a__._D.at.a_fr_o_m_P_o.rt.2_c_M_P_B ___ ....,~__...,. 3 Cards 

T ... , t:===::;::r- I 

Notes: 

To 1nd I Two Channel I r Data Buffer - -, 
from I Channel Condition I 

I Interface B Register I I I 
Host I (CIF-8) Card (TCRt Card I Data Trimsfer 
System I Card (DXO) I 

I Cti1nnei I I I Device r Control lnterfece -1 I Sequence Select Out I I I 
Co t I Iese) Bypess A - - Oate Trensfer ...... DXR Bus .., 081/DBO I Ca~dro (SBP-At Card ~-- ---' i Addressing 1"~,._ __ __.,__ _____ --t..,.l Director to Device 

I I Cli11nnel I Card (DXAI I I Controller 1'4 • To and From 

I OXR I I I (DOC) I Att~ched I Channel Oata Selett Out Bus Devices 

I Transfer ICDX) Bypess B I I Cornmunlcatlon I I I I 
I Card ISBP-81 Card I I Adapter and To and From SD2... I Device Counter J..--.. 
ii - I ADT Buffer I I IOCTi I DTl/DTO .._ ___________ _) ALU Card (CMCA) j 

In/Out I I L---.,r----
A~.;-I 1-~ - Addressing ~ 

_Control In/Out Control . Data l 1 r-;:-- -- - ------T-- - --., 
I l Storage Director Dynamic Control I Auxlllary Storage I 

Mlcroprocenor Storage and Refresh I Director Micro· 
I (SOM) Card tDCSRJ Card · I processor'(ASDM) I 

I L------~ 

~------1 

Maintenance 
Board 
01A-81 

l Diskette 
Drive 

, ~ ~ 
r- Mllntenence - - - • '- - • I Connect .. l_on ____ _ 

---~------+--•-9t ~ Driver Receiver l ti--
(DRR. 1t Card t-i 

I ~ 
I ~ 

I 
I 
I 
I 
I 

1

1 

., t:... :_.._ Maintenance Device 
~ ~ r'P" Adapter 1 end 2 

~L., .. _..a....,. To1nd 
I"'"""' -Jiii"" From 

EB I/EBO 

I ~ (MDAH. IMDA2) 

I Lea-rd_•----~ 
I ___. .---
1 
I I 

I 
FromS02 ... r ::'!I: ~ I 

,...,;..;.;.;.~;;.;..-1----.. rorlver R1>ctl11e1 2 I 
1
,.._ ___ _.,. ____ ..... ~oil (DR R.21 Card I 

Maintenenc 

Device 

1. The cards shown on this page are listed on INTRO 
110-125. See the OPER section of the MSM manual for a 
complete description of all cards used in the 3880 Models 
21and23. I ~.igh Density Stattlc Clock Cerd l.__~---j Mantenance l 

1-.ontrol Storage (CU<) r- l Card (MNT) 
1
._ _____ _. 

I IHDSCS1) Card I ALU 
I I In/Out 

l.J:;':!,. N~e,.!! - - - __ - j 
Power Sequencer r ..-id Monitor ISee PYYRl1 

2. Storage cards without expanded storage contain 1 M bytes 
of storage, they are shown on this ·page with the name: 
CMxx. Storage cards with expanded storage contain 2M or 
4M bytes of storage, they are shown on this page with the 
name: Clxx. 

3. The DRR-1 and DRR-2 cards are the same. 

4. The MDA 1 and MDA2 cards together perform the 
maintenance adapter function. 

5. Installed on machines with the Four Channel Switch, 
Additional feature only. 
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3880 Storage Control Functional Areas (Continued) 

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 84 board for storage 
director 1 and on the 83 board for storage director 2, as shown below. 

Storage Director Board 84 (B3t with the Standard Two Channel Switch-Pair 

Channel Channel Channel Data 
Interface A Search (CSR) Transfer 
(CIF-A) Card Card (CDX) Card 

Channel Two-Channel Channel 
Interface B Condition Sequence 
(CIF-B) Card Re~ister Control 

(T R) Card (CSC) Card 

Select Out Select Out 
Bypass A 
(SBP-A) Card 

Bypass B 
(SBP-8) Card 

Two Channel Switch-Pair, Additions/ Feature 

With the Two Channel Switch-Pair, Additional Feature, an additional board is required for each storage director: board 01A-A4 for 
storage director 1 and board 01A-A3 for storage director 2. The cards necessary for this feature and the boards on which they are 
located are as shown below. 
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3880 Storage Control Functional Areas (Cont.) 

Storage Director Board 84 (83) with Two Channel Switch-Pair, Additional feature 

Channel 
Search 
(CSR) Card 

Two-Channel 
Condition 
Register 
(TCR} Card 

Two-Channel 
Additional 
Driver 
Terminator 
(TADT} Card 

Channel Data 
Transfer 
(COX) Card 

Channel 
Sequence 
Control 
(CSC) Card 

Two-Channel 
Additional 
Condition 
Register 
(TACR) Card 

Two-Channel Switch-Pair, Additional Board A4 (A3) 

Channel Select Out Switch Driver 
Interface A Bypass A . Receiver 
(CIF-A) Card ( SBP-A) Card (SDR) Card 

Channel Select Out Switch 
Interface B Bypass B Clock 
(CIF-B) Card (SBP-B) Card (SCK) Card 

Channel Select Out Switch Driver 
Interface C Bypass C Terminator 
(CIF-C) Card (SBP-C) Card (SOT) Card 

Channel Select Out 
Interface D Bypass D 
(CIF-D) Card (SBP-D) Card 

3880 Storage Control Functional Areas (Cont.) 

INTRO 100 

INTRO 100 



3880 Storage Control Functional Areas (Continued) 

Channel Features (Continued) 

· Four Channel Switch, Additions/ Feature 

The figures on this page show the Channel Interface (CHL-1) functional area of the 3880 for the Four Channel Switch, Additional 
feature. 

Storage Director Board 84 (83) 

Channel 
Search 
(CSR) Card 

Two Channel 
Condition 
Register 
(TCR) Card 

Four Channel 
Additional 
Driver and 
Terminator 
(FADT) Card 

Channel Data 
Transfer 
(COX) Card 

Four Channel 
Additional 
Sequence 
Control 
(FASC) Card 

Four Channel 
Additional 
Condition 
Register 
(FACR) Card 

Two Channel Additional Board A4 (A3) 

Channel 
Interface A 
(CIF-A) Card 

Channel 
Interface B 
(CIF-B) Card 

Channel 
Interface C 
(CIF-C) Card 

Channel 
Interface D 
(CIF-0) Card 
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Select Out 
Bypass A 
( SBP-A) Card 

Select Out 
Bypass B 
(SBP-B) Card 

Select Out 
Bypass C 
(SBP-C) Card 

Select Out 
Bypass D 
(SBP-0) Card 
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Four Channel Additional Board A2 f A 1) 

Channel Select Out Fou• Channel 
Interface E Bypass E Addi tiona I 
(CIF-E) Card (SBP-E) Card Driver 

(FADR) Card 

Channel Select Out Switch 
Interface F Bypass F Clock 
{CIF-F) Card { SBP-F) Card (SCK) Card 

Channel Select Out 
Interface G Bypass G 
{CIF-G) Card {SBP-G) Card 

Channel Select Out 
Interface H Bypass H 
(CIF-H) Card (SBP-H) Card 
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3880 Storage Control Functional Areas (Continued} 

Each 3880 Storage Control contains the following functional 
areas: 

Channel Interface (2) 

• Port Adapter (2) 

Data Buffer (2) 

Control (2) 

Control Interface (2) 

Port (2) 

• Subsystem Storage Control and Data 

Subsystem Storage (cache) 

• Maintenance Connection 

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-1): 

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. 
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Channel Interface Cards 

The channel interface (CHL-1) functional area contains the 
following cards: 

• Channel interface A and B 

• 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 

• Two-channel additional condition register (TCA) 

Two-channel additional driver terminator (TCA) 

• Select out bypass A and B 

• Select out bypass C and D (TCA) 

• Select out bypass E, F, G, and H (FCA) 

• Switch clock (TCA/FCA) 

• Switch driver receiver 

• Switch driver terminator (TCA) 

Each channel interface (CIF) card contains: 

Channel drivers and receivers 

• Storage director address switches 

• Address comparator 

• Bus out deskew register 

• Bus in deskew register 

• Longitudinal redundancy check register 

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 Hare added by the Four Channel Switch, 
Additional feature. 
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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: 

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) 

• Data transfer address card (DXA) 

• Communication adapter and ADT buffer card (CMCA) 
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3880 Storage Control Functional Areas (Continued) 

Control (2) 

The control (CTRU 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 

Auxiliary storage director microprocessor 

Control Interface (2) 

The control interface (CTL-1): 

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

• Sands control 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-1) 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 

Device counter 
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Port (2) 

The port functional area is the interface between the storage 
director microprocessor {SOM) and the storage control. This 
functional area: 

• 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. 

• Acts as an interface between the storage director 
microprocessor (SOM) and the storage control. 

Informs the control functional area of the status of the 
subsystem storage port and storage control and data 
functional 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 subsystem storage control and data functional area 
provides: 

Single and double bit error correction 

• Triple bit error detection 

• Data drivers 

• Address drivers 

Storage read and write controls 

Subsystem Storage Density 

Very early 3880 Model 21 machines were shipped with 1 M 
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 MOM. 
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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 (CMC 1) card 

Storage control 2 (CMC2) card 

Storage data driver 0-35 (CMDD) card 

Storage data driver 36-71 (CMDD) card 

Error correction code ECC 1 (CME 1) card 

ECC2 (CME2) card 

ECC3 (CME3) card 

Subsystem Storage Control and Data Cards for 
Machines With Expanded Storage 

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

• Storage address (CMSA) card 

Storage address driver {CLDA) card 

• Storage control 1 {CMC 1) card 

• Storage control 2 (CLC2) card 

Storage data driver 0-35 (CMDD) card 

• Storage data driver 36-71 iCMDD) card 

Error correction code ECC 1 (CME 1) card 

• ECC2 (CME2) card 

ECC3 (CME3) card 
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3880 Storage Control Functional Areas (Continued) 

Subsystem Storage 

The subsystem storage: 

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

Note: The Model 23 with RPO# 880035 does 
not support SM 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: 

• 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. 

• 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 each storage board. 

Storage (CMSH) Card 

3880 
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Each storage card contains one megabyte of data. 

Each storage board can have 16 CMSH cards. 
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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-half 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 BM 
bytes contain 4 CLP2 cards. 
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Maintenance Connection 

The maintenance connection (MNT-C): 

• Connects the maintenance device to a storage director. 

• 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: 

• 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) 

Note: The following functional areas are shared by 
both storage directors. 

Diskette Drive 

The diskette drive contains the functional diskette. The 
functional diskette contains the functional and diagnostic 
microcode and the device that loads the functional microcode. 

See the OPER section of the MSM manual for a description of 
the diskette drive parts. 

Operator and Power Switch Panels 

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 de 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 de power to 
storage director 1. 

Storage director 2 switch that controls the de power to 
storage director 2. 

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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Note: When the subsystem storage mode switches have been 
set to the diagnostic position, the MD 'end of call' routine must 
be used to allow the subsystem storage to come back online. 

Power 

The power functional area gives primary and secondary power to 
the 3880 Storage Control, the subsystem storage, and to each 
storage director. 

Power up and power down sequences are controlled by the 
power sequencer and monitor located on the maintenance 
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. 
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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). 

The Device Reserve command reserves the device to the channel 
that sends the command. All devices can be reserved. The 
Device Release command terminates the reservation of the 
addressed device from the channel. (Device Reserve and Device 
Release commands are used in direct mode only in the Model 
21.) 

A device address reserved to one channel or being used by one 
channel presents Device Busy status when another channel 
attempts selection. 

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. 

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

Two Channel Switch-Pair, Additional 
Feature 

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. 
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L 
Channel A 

~ 

. Channel B , Switch 
and Tie SD1 f-----, 

Channel C Breaker 
T 

L. 
Channel D , 

I 3880 I 
I I 

'-
Channel A 

T 

,_ Channel B , Switch 
and Tie SD2 t--

,_ Channel C Breaker .-

L Channel D , 

Notes: 

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

CTL-1 

CTL-1 

2. The Model 23 with RPO # 880035 uses a Static Switch 
feature RPO instead of a String Switch feature. The Static 
Switch Feature RPO will allow only one storage director to 
be connected to any one DASO at a time. 
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Channel Switching and Device Reservation INTRO 130 

String Controller/ DEV-I DEV-I DEV-I 
Device Device Device 

Switch Device 
(See 
Note 2) 
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References to Other Sections 

See the Logic Reference Manual for crossover connector 
locations on the gate boards. 
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Error Code and Maintenance Support Manuals 

Graphic Symbols and Lines 

The legend contains descriptions of symbols and conventions 
used throughout this Maintenance Information Manual. 

Keys 

D PRIMARY KEY 

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

3880 
MIM 

0 

Page ~ Entering Page 
No. 

Leaving Page @Page 
No. 

SECONDARY KEY 

Revers6 leller in a black circle. Used in te)(t wL.Jn 
keying to a test point symbol in a diagram. 

Connectors 

ON-PAGE CONNECTOR 

Connection between p~rts of the same diagram. 
Linn-of-sight arrows assist in locating other con
nectors and indicate flow direction of the line. 

OFF-PAGE CONNECTOR 

Connection between diagrams on separate pages. 
Letter keys are used to identify corresponding 
points. 

BIDIRECTIONAL CONNECTOR 

@-- Connection between diagrams on separale pages. 
letter keys ere used lo show flow in both 
directions. 

~ .. 

Bus, Interface, and Control lines 

Device Bus In 

Control Bus Out 
... MINOR BUS LINES IDele Flo~I 

Read/Write 

"" MAJOR BUS LINE 

Channel Interlace (CH L-1) INTERFACE BETWEEN IBM MACHINES 

Control Interlace (CTL-11 

Device Interface (DEV-II 

I Seq AE0001 
IPN 6315671 
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I 

... 

__. __ 
• 

CONTROL LINES 

Crossed linei;, not connected 

Crossed lines, connected 

Bus or cable with multiple control 
lines entering and exiting. 

_..)I._ -

Manuals LGND 5 

ELECTRICAL SYMBOLS 

Capacitors 

When reQuired for safety or circuit operation. the use of the 
curved line represents the following: 

The outside electrode in fixed paper dielectric, certain 
ceramic dielectric, plastic dielectric, end similar capacitors 

The moving element in variable capacitors 

The low potential element in feed-through capacitors 

Circuit Breaker or Circuit Protector 

--o<J--o..IL-<> This symbol is used as a circuit breaker ICBI or a circuit 
protector (CP) that can be turned on or turned off as a 
switch. 

Bus and control lines that 
connect to a bus. 

-----oJlr<>- This symhol 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. 

Female 
~ 

(Male 

Engaged 

Bus arid control lines that do not 
connect to a bus. 

--<~ 

Normally 
Open 
(Make) 

0-V 
0---

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

Normally 
Closed 
(Break) p-

J_ 

Connectors 

MANUAL DISCONNECT 

Contacts 

RELAY 

Ground 

EARTH 

Earth potential or a structure acting as a ground. 

Manuals LGND 5 



Error Code and Maintenance Support Manuals 

Maintenance Support Manual Block and 
Logic Diagram Symbols 

-~011--

Block Name 

XXX ..-card Label 

Reg 
Name 

0 

9 
xxx~eard 

AND Block 

Block Diagrams 
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Remote Communication Manual Card 
Symbol 

B4(B3IC2 

xxx~ 

Card Name 

Crossover Connector 

- Card Socket 
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. 

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 block.. Partial rsgister transfer is shown with a 
numbered parallel line. 
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Logic Reference Manual 

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 Manual (LAM). (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 

Alf 1/0 ~nal lines (at the left and right edges of the page) are 
named U or tl and each has the active polarity indicated by a 
plus or minus symbol in front of the name. Each is assigned a 
number m on the vertical scale that matches an entry on the 
cross reference page. 

Card Pin Locations 

Card pin locations [I 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 EJ. The cross reference page contains 
the line names and pin locations of the bus lines. 

Card Description 

The center area of the block diagram EJ contains a description of 
the card. 
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Logic Reference Manual 

Example of A Logic Reference Manual Page 
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AOORE $S REl'OHl'll 

OOJ - oar SOI l'QAO SAii I o-o 
004 • oar SOI 81T S•R 10·41 
005 - DAf Sl:I lflAIY SAii I 0-! I • 
006 • ClQ Sl:I ARRAY SflECf --------- DU 
007 - oar Sl:I If& SAP I o-r I • 
000 • crci SGI llEO !:EUCr ··----··--- en 
00! - DIT SGI oar• GI " SU 10-r I • 
010 - ere s1;1 ou• &All 11-e 1 
011 • DIT SCI DITA &T 8 SAR IO•ll 
011 • DAT SGI tARD SElfCf liRP IO-JI 
OJJ - crci SGI Cot<MANO U·C I " 
OH - OU S6l ARUYl'WD S.llR PARITY •• UO• 
1111 • DIT S61 DCA/llJJ/Rl& SIA PH -· S07 
OU - DAT Sl:I DG8/ll1T /REG SAA PTY -- U07 
1117 • Slit SCI REFRcSH ERROR PQRS -·· GlO 
OJI - Siii SGI RHAESN ERROR ffilU --- JO' 
01' - Siii SGI DITI DI' fRAOA RSTV --- GO\ 
DZO • SHI SGI D1'TA OP ERAOR 11NPll --- JDS 
llZI • Clll SGI RESET REFRESH l!AllOR •• Sii 
OU - CZll sea CtHWID PARITY ------- cu 

"'!!MO tllH Seq l'IAOOO 
!4 of 611 
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&51&120 
P•d No. 

OVEAVHH 

The tHllll Uddr•H R•peweringl eerd provlrllfa teeelving 
end redrivir>g """"bilify for the Stt>r•ge edclr•o• bot 
for dQht holf of U,. • lor•oe bo•rcl. The bu• h p•rtl
ti~d •o that no Mnr• ttwn • etorea- c•rde •r• •ee.••ed 
•I •ny u-. 

PlllHllllY flH:flONS 

P•rforM• per lty a-a on the foJ1awlng1 

Odd perlty for •rr•v SAA'• ISfor•ge AddreH 
A11giater•l ...ld word SAR"•· 

Odd p.rlty for deh gel• SAR'• A/9, bit SAR'o 
•nd regialer SAR'•· 

11..trivH the 1'•1• get•• A/1' for dott• fetm or ator• 
control. 

lh1drlvH 4 cerd ael•ot ) I nee -

ll•driv•• Hhct decode line• for f•tch,afor• or 
refr••h oper•liont. 

1'1'1f!ARY COHPONENTS 
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ERROR CllECKlllQ 

Sforoge C•rd II• fr••h ArfdreH Cheek I CSCRACI( , b I ta 
!,! ,_ 

The11 bite indlcot• th.t 1"- cordo in slat 
position• 'HNTIJ' or 'PQRS' d•t•a\od •n •ddre•• 
porHv •rror <Nrlng tef,..1h. 'l'tlTU' deleel•d 
error bit t end 'P~RS' <Mt•oled error bit J. 

All C•rd Refre•h AddreH Check I CSCAACI!., bit 51. 

Jhia bit indle•t .. tt .. t Ct1'1R cwrd det1ctlld •n 
1ddr1H p•rlly or ,,.........,., p.rlly •rror during 
refresh. 

Sfor•ge C•rd Addren Cl..ck IU/l SCACK, bit• "t,31-

Jhet• bi h lndicot8 thllt lhe cmrdo In •lot 
po1ltlon1 '11t""1' er 'RSTU' del•ct•d en If-! . •H 
p.,ity error dvrlno A/H .,,,.rstlon. 'I':: ii" 
d.tooh•d error bit ! •nd 'Rsru• &tf• .•ed ••ror 
bit J' 

Jhie bl I indle•f•• th. - CH.llR eord deteetmd .., 
ockfrsH perity or r ""'••></ pority error during 
R/H oP•r•lion. •. dso lndk•l•• II no cercl 
g,...ovp "nd 9'0~ '"•" one c•rd 9,..oup I• •elected 
d'Jring datf' ,,,-roHon. 

EJ 

ADDRESS R~l'~ll CllO HUOO 

• • IRL SGI t'ORO SAA II IO·• I DOS 
• - &AL SGI en SAR K 10·4 I D04 
• • AHL SGl IRlllY SAR )( 10-tl 005 

JIU • IRL SGJ APR•Y SHEtT M ·------ 006 
• - IAL SGI REG SAR K I 0-ZI 007 

GOI • lRL SGI REG ~EUCT II ---·····- 001 
a • lRL SGJ DUI l:J /j SAR X I 0-11 009 

HOii • IRL SGJ DIU C:&IE A )I --·----- 010 
• - AHL SGI Diii lilf I S•R X I 0-ZI Dil 

UJJ • IRL Sl:I DITA GAYE I X ·-··-• ·- DU 
• • IRL SGJ CARD SEt.ECT C:llP 10-JI DU 

HOJ t IRL SGI COlll•llO A ------------ Dl4 
HOS t IRL SGI COllllllO I -------····· DIS 
110, t IRL SGJ COHllANO C ·····------- 01' 

• - IRL SGI t'ORD SAR Y I 0·61 017 
I • IRL SGI 8IT SAR Y 10·4 I Dll 
• - lRL SGI •RlllY SAR y 'o-z I on 

1109 - IRI. SGI APAAY SELECT Y ------- D20 
• - lRL SGI REG SAii y ID-Z I on 

NIJ7 • IRL SCI 11£1: <:EUCT Y ---··-··- DZZ 
• • IRL SGI DITA GJ A SAR Y I O·U DU 

J06 - IRL SGI lllU GUE A Y ·-··-·•· DU 
• - IRL SGI DIU GT I SARY 10-ZI 025 

roe - IRL SGJ DAU GATE 8 y -------- 02' 
cu - lllL SOI ARAAYl"40R1' !'AR rrv " - OU "°' -UL SGI DOAl91J/llEG SAR PJY IC oze 
P07 - ARl sr:t or:B/81T/RFG SAR PTY I( OU 
IOJ - SGlll IAL AHAESN ERROii PQRS • OIO 
804 • SGJ.11 UL RURFSll ERROR ltllU • OJI 
IOI - SGI,, lRl D• u OP ERROii l'INPq - on 
DOI! • SGl II IRL DAI I Ott UAOA RSTV • DU 
UIO • SGJ.11 IRL IH ADDA PARITY ERROR 034 
Ull • SGlll l~L IN REFRESH ERROR ••• DH 
GOJ - IRL SGJ PURESH ·------------- OH 
SlD • IRl SGl ERROR LATCH RESET -·-· 017 
HOZ - IRL SGJ llRllAYIWORD ~ .. rn y - 011 
PD4 - 1111 SGI DGA/llJT/RUI SIR '1Y Y DU 
PO• • IRl SIU DGl\/111T /llEGl SIR PTY Y 040 

"' • M' "' I- ---··7· 

Ill 

ltODELS FUTURES VERSION l;;::;;;;i cmt.ocJ14 Dec. H 171115130 

AIJDA&SS ll&POHEA CllD HUOO 
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Logic Reference Manual (LRM) 

LRM Cross Reference Page 

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

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

Input/output (1/0) pins for the card shown on the associated 
logic reference page 

• Active levels (polarities) for the 1/0 pins 

Signal line names 

Other card pins in the signal network 

Line Number 

Each cross reference page entry starts with a four-character, 
alphanumeric identifier D 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. 

Exsmple: L020 Dis an input line on the left side of the 
diagram that is 20 spaces down from the top. 

Signs/ Line Nsme 

The signal line name and its active polarity f.). llJ are shown on 
the cross reference page to aid in tracking the line. The same 
signal line name appears on the logic reference page 0ssociated 
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 EJ 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 m. 
All other tevels of pin information D- [I identify the card and pin 
that the signal line is connected to. Sae Fig. 1 for a description 
of the symbols used in these entries. 

Sheet snd 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. 
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Sheet Sequence Number 

The sheet sequence number ll:J identifies the logic/cross 
reference page set, the cross refArence 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 LAM Page 

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

01A Gate 
Board locations 

Al • A B 1 • E 

A2 .. B 82 .. F 

A3 = c 83 = G 

A4 = D Bit = H 

018 Gate 
Board Locations 

Al .. J B 1 "' l 

A2 = K 82 = M 

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

Example: For card location 

1. Use chart for OIA gate 

OlA 
LJ 

_j 

83 
u 

F2 
u 

2. 83 translates to G the ~~~~..__~1--~_. 
first letter of the 
LRM page 

G 

3. The card location is the~~~~~ ......... ~_. 
second and third letter 

GF2 

of the LRM page. 

4. Add two OOs 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 LAM page the second page for this card would be labeled 
GF210. 
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B 0 A R D l 0 G I C I ~ 9 E K P A G E BLI AAOOO 

GLOSSARY OF ABBREVIATIONS USED 
ABBR. EXPLANATION 

ASOH 
BLI 
CD 
CRD 
EH 
FRH 
HDSCS 
IR 
PA 
SAR 
SBl 
SDl 
SDt1 
XRl 
2Xl 
4Xl 

AUXILIARY STORAGE DIRECTOR HICROCONTROllER 
BOARD LOGIC INDEX 
CARD lHICROFICllE J 
CARD REFERENCE DIAGRAM 
ELEC:TRONIC HRAP 
FRAtJE I tfICROrICHE J 
HIGH DENSITY STATIC CONTROL STORAGE 
INDIRECT REGISTER 
PORT ADAPTER tCMCD CARD) 
SlORAGE ADORESS REGISTER 
STORAGE BOARD 1 
STORAGE DIRECTOR l 
STORAGE DIRECTOR MICROCONTROLLER 
CROSS RF.FERENCE LIST 
mo CllAt·IUEL SHITCH 
THO CHANNEL ADDITIONAL OR FOUR CHANNEL 

NOTES USED ON CROSS REFERENCE PAGES 

TllE LEGEND ON TllE CROSS REFERENCE PAGES 
SllOH I ) AS TllE SOURCE( SJ OF THE SIGNAL 
ANO * * AS THE CABLE SOCKET PINS 

lN ADDITION me FOLLOHING SPECIAL DESIGNATIONS 
HILL ALSO SHOH ON TllESE PAGES 

•AAtltlHlf FOLLOl'IED BY 
+2-Cfl *AAUNN!~ INDICATES PREHIRING FOR THO CHANNEL ADDITIONAL 

->HOH lfAAHNNM REFERENCES HOH PAGE 

->ttNT •DEV w INDICATES A LINE TO THE MAINTENANCE DEVICE 

NOTEt THE LINE NAMF. IN THE HOM ttANVAL FDR A GIVEN NeT HILL IH 
GENERAL NOT HATCH THE LINE NAME IN THE LRH EXACTLY. 

NOTEt MANY OF THE LINE NAMES ARE OF me FORH 
't PPS BBB SIGNAL NAME' 

HHERE 'PP' IS Tl~ LAST THO CHARACTERS OF THE PNAHE OF THE 
SOURCE. 'S' IS TtlE BOARD POSITION ON THE SOURCE AND 'BBB' 
IS A BOARD HITH HHICH THE LINE IS ASSOCIATED. 

Fig. 1. Excerpt From Board Logic Index Page 
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Logic Reference Manual 

Logic Reference Manual Cross Reference 
Page 

•DORI ss· RIPOH( R 

Logic Reference Manual 

ADDRESS RIPOHffl l<Rl tlUOO 

SHfEl/lllllE 
UNl/Sl-l PIN SllUTILJU! lltll!ISJGNAL PIH SHfU/lJNI lJNE/Slll'llll PIN SHHT/lltfE ltNl!/SIGNAl rm SllEH/LINI lJN(ISJGffAl PIN SlllET/lll'I!; llNl/Slll'!Al PIN 
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D ________ _. __ LOOJ 

- OU sc:t HOllO SIR 0 

lOOJ 

ltTOf tlll00-l005 
111-AJ llZPIJ I .lllOO-POO• 

KUOZ ~l(lOO-LOOJ 
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Maintenance Diagrams Manual 

Pin I Net Lists 

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

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

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. 

ALO. Automated logic diagram. 

alert. Attention or alarm. 

Allegiance. Obligation or loyalty. 

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

allow, allowing, allowed. To let or permit. 

alter. Change. 
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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. 

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 0 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. 

Glossary GLOS 1 

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 de-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 SOM. 

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 SDM. 

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. 

Glossary GLOS 1 
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CB .. Circuit breaker. 

CBA. Channel buffer adapter. 

CBH. Channel buffer pointer high. 

CBI. Channel bus in. 

CBL. Channel buffer pointer tow. 

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. 

COi. EPC bus in. 

COO. EPC bus out. 
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CDS. Configuration data set. 

COX. Channel data transfer. 

CE. Customer engineer. 

CE COM. An OL T subroutine. 

certain. Specific. 

ch. CH. Channel. 

CH A. Channel A. 

CH B. Channel B. 

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 fluids, adhesives, etc. 

chip. Module. 

chk. CHK. Check. 

chi. CHL. Channel. 

CHL-1. 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. 

CKD. Count, key, and data. 

CK1 .2.3. Check 1,2,3. 

clamping. Holding. 

CLAR. Address repower card (expanded 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. 

elk. 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 storage). 

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). 

Glossary GLOS 2 

coded. Encoded. 

collapses. Falls. 

collet. A locking collar. 

com. Common. 

comm rejct. Command reject. 

compensating. Stabilizing. 

compile, 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. consulting, 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. 

Glossary 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-to-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 
OL TSEP and OL TEP 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. 
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CST. Subsystem storage status register. 

CST A T1 ,2,3.4. Common status registers. 

CSW. Channel status word. 

CS1 .2.3. Channel status 1,2,3. 

CTI. Channel tags in. 

ctl. Control. 

CTL-1. Control interface, a section title in the ACM. 

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. 

DASO. Direct access storage device. 

DASO Mode. Transfer of data between DASO 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. 

de, DC. Direct current. 

DCB. Device control block. 

OCH. 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. 

OCT. ( 1) Device counter. (2) Display cache timer. 

DD. Diskette Drive, a section title in the RCM. 

DOC. 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. 

Glossary GLOS 3 
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-I. Device interface. 

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

diagram. Figure. 

dif. Differential. 

differential amplifier. differentiator. A circuit that responds 
to the difference 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. 

Glossary GLOS 3 
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disturbing. Changing. 

divider. Something that divides or separates. 

OMO. 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. DASO 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. 

ORR. Driver receiver. 

DRR-1.-2. Driver receiver 1.2. 

DRS. DASO read service. 

OSB. Display sense buffers. 

DSCR. Descriptions. 

DTG. ( 1) Device tag gate. (2) Data tag gate 

DTI. ( 1) Device tag in. (2) Data tag in 

OTO. { 1) Device tag out. (2) Data tag out 

due. Caused by. 

dump. ( 1) Raw data. (2) A type of printout. 

DWS. DASO write service. 

OXA. Data transfer addressing card. 
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DXC. Data transfer control. 

OXD. 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. 

eh. 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. 

ECO. Error condition diagram. 

echoed. Repeated. 

ECI. Error Code Index, a section title in the ECM. 

ECM. Error Code Manual. 

EDI. Expected device interrupt. 

edit. edited, editing. To format. 

efficiently. Effectively. 

El. Error loop. 

EL(O. Error loop {I-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. 

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. 

EROS. 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. 

exclusive 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. 

Glossary GLOS 4 

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. 

FAOT. Four-channel additional driver and terminator. 

FAOR. 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 (OL TSEP or OL TEP). 

ferro-resonant supply. A self-adjusting power supply. 

fetch. Get or read. 
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FIFO. First in 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. 

GECCK 1,2. General error correction code check registers. 

GIDSW. General ID switch register. 

GMIC. General microcode register. 

gnd. Ground. 

GRAB. A subroutine in the OL TSEP program. 

GSSCIN. General storage size/cables in register. 

GSYN 1.2. 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. 

3880 
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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. 

I/ 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. 

IML T. Initial microcode load with error timeout. 

impact. impacting, impacted. To affect. 

implementation. Use. 

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. 

lntf Dsbld. Interface disabled. 

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

invalid. Not permitted. 

Glossary GLOS 5 
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 control language. 

JMP. Jumper. 

justified. Aligned. 

K. Relay. 

KID. 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. 

Glossary GLOS 5 
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LECCCK. ECC check. 

LED. light emitting diode. 

LGND. 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. 

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 dat.a. 

MB. ( 1) Megabyte. (2) Message Byte (3) Cache Buffer 

MBA. Magnetic boost regulator. 

MCA. 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. 

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. 

Glossary GLOS 6 
NEL. No error loop. 

NEP. No error print. 

net. Network. 

NFE. No first error communication. 

nmb. Number. 

NMI. 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. 
logically. Correctly. motion. Movement. 

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. 

LSAR0, 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. 
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MDAC. Maintenance Device Adapter Control. non-zero. Not zero. 

MDAR. Maintenance Device Adapter Register. 

MDA 1 . Maintenance device adapter 1. 

MDA2. Maintenance device adapter 2. 

MOH. Maintenance device hardware check. 

MOM. Maintenance Diagrams Manual. 

MOR. 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. 

Ml. 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. 

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

movable. Can be moved. 

MAU. 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. 

note, noting, noted. To observe. 

NP. No print. 

NPP. No parallel print. 

NRE. No remote FE control. 

ns, nsec. Abbreviation for nanosecond. 

NSI. No spurious interrupt. 

NTL. No test loop. 

null. None. 

objective. Purpose. 

OBR. ( 1) Outboard record (2) Outboard recorder. 

OC. Overcurrent. 

occurrence. Event. 

odd. Not even. 

ODE. Owed device end. 

offers. Presents. 

offloads. Reads. 

01. Overcurrent. 
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OLSTEP. Online test standalone executive program. 

OLT. Online Test. 

Ol TEP. Online test executive program. 

OLTS. Online tests. 

Ol TSEP. 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. 

overrun. To go too fast. 

overview. A brief general summary. 

overvoltage. Too much voltage. 

ovr. Overrun. 

PIN. 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. 

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 OL T subroutine title. 

polish, polishing, polished. To rub smooth. 

option. Selection. polished. Smooth. 

Glossary GLOS 7 
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. 

pair. Group of two items. PROG. Program, section title in the MIM. 
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. 

OS. Operating system. 

otherwise. Or, if not. 

outboard recorder. A feature of DOS that records important 
data on the system recorder file when an unrecoverable 1/0 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. 
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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 microcode. 

PB. Port buffer. 

PC. Parity check. 

PCC. Power control card. 

PCH. Pack change. 

PCI. Program control interrupt. 

PCM. Parts Catalog Manual. 

PCR. Pad counter register. 

PDA. Problem determination aids. 

PDIR. Port data in register. 

POOR. Port data out register. 

pending. During, waiting, while, or continuing in a state. 

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. 

progress. Advance. 

propagate. Cause to continue. 

proper. Correct. 

properly. Correctly. 

protector. A circuit breaker. 

provide, providing. provided. To supply. 

PS. Power supply. 

PSC. (1) PSM sensor card. (2) Paging statistic counter. 

PSM. Power sequencer and monitor. 

PSW. Program status word. 

PS 1 . Power supply 1. 

PS2. Power supply 2. 

purple. A blue-red color. 

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

OST AR. 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. 

ROB. Read X' 1 B'register. 

RDF. Read X'OF'register. 

rdr. Reader. 

rdy. Ready. 

RE. Remote FE control. 

re-enters. Enters again. 

re-install. Install again. 

re-orientation. Placing 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. 
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recoverable. Can be corrected. 

recovery. Return to normal position, correction. 

recreate. To do again. 

rectifier. ( 1 ) A circuit that changes an ac voltage to de 
voltage. (2) The diode or diodes used in a rectifier circuit. 

recycle. Cycle again, repeat. 

reduce. Make smaller. 

redundancy. That port.ion 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, reissued. 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. 

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. 

retrieval. Recovery. 

retrieve. retrieving. retrieved. To collect. 

Glossary GLOS 8 
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. 

rtn. Return. 

RO. R1. R2. Record 0, 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. 
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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. 

SOM. Storage director microcontroller. 

SOR. Switch ctiver receiver. 

SOT. 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. 

SE RD ES. 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. Made 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. 

SIO. 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 DASO. 

spurious. Not correct, false. 

srch. Search. 

SS. 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. Status. 

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, summed. To add. 

summarize. To arrange in an abstract or summary. 

support. To help or aid. 

symbolic. Representative. 

symbology. Set of symbols. 

symcde. Symptom code. 

SYS. System. 

SYSGEN. System generation. 

T. Transformer. 

T ACR. Two-channel additional condition registers. 

TADT. Two-channel additional driver terminator. 

tag. TAG. ( 1) A line 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. 

T AS. Test and set. 

TB. Terminal board. 

TCA. Two Channel Switch Pair, Additional. 

Glossary GLOS 9 
TCAR. Two-channel additional register. 

T CC. 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 0 (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. 

tran_sition. A change from one condition to another. 

travel. Movement. 

tri-lead. A type of connector. 

trimming. Limiting. 

Glossary GLOS 9 



Glossary 

triple. Three times the quantity of one. 

TRKO. 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 0 (zeco). 

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. 

unshared. Not apportioned. 

unspecified. Not detailed. 
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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. 

USAR0, 1,2. Upper port SSAR registers. 

USCACK. Storage card address check. 

USCCK. Storage control check. 

utility. A type of program. 

UV. Undervoltage. 

V. Volts. 

VAC. Volts 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 
machine. 

Glossary GLOS 10 
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' 1 B' register. 

WRF. Write X'OF' register. 

WRI. Write inhibit. 

wrt. Write 

XCS. Transfer complete status. 

XES. Transfer error status. 

YA. Base power reference page. 

YC. Subsystem Storage power reference page. 

Glossary GLOS 10 
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References to Other Sections 

See MIM sections referred to on START 10. 

See INST 10 for information concerning the storage director 
physical identifier. 

See PWR 29 to correct the problem of no power at the 
convenience outlet. 

See PWR 32 for voltage checks. 

Contents 

Contents 
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How to Perform a Task 

To Perform CE Safety Inspection Procedure: 

GotolNSP 

To Install or Discontinue the Machine: 

Goto INST 

To Install Two 3880s in Dual Frame Configuration: 

Go to INST 

To Use the MD: 

Go to MD in the MSM 

To Find Problem 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. 
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To Power Down the Machine: 

Go to PWR 

To Learn the Machine Names and Symbols: 

GotolNTRO,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 MIM: 

Goto 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 Preventive Maintenance: 

Perform preventive maintenance only during a machine repair End Call option. 

To Review the 3880 Maintenance Library: 

Goto 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 

How To Perform A Task START 10 
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 2 1 . 

Symptom codes (SCs) located in sense bytes 22 and 23, define 
the type of error sensed in the DASO 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 
subsystem storage and its control logic while the subsystem is 
operating in direct mode. 

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 2 1. 

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: 

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 
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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 

The subsystem storage micro diagnostics can run concurrently 
with customer programs, but only if the subsystem storage is 
offline. The 3880 Models 2 1 and 23 support direct mode 
(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 

Use the maintenance device (MD) diskette for the failing 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). It 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 ECI. 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 

SYMPTOM 

The 3880 is reporting a symp
tom code of other than Oxxx, 
2xxx, 3xxx, 4xxx, or Fxxx. 

DESCRIPTION 

The attached device reports a 
failure, but the CE suspects 
that the storage director is 
fa i Ii ng. 

The attached 3350 or 3380 
has a failure that 
requires analysis. 

ACTION 

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 HD 10 in the 
MSM. 

Go to device MIM, MLX 
Section, entry 5 for device 
failure analysis. 

The 3880 has a failure and the A failure exists in the 3880 Use MD option 1 to determine 
fai Jing storage director can be that allows or requires off line how to fix the 3880. For the 
taken offline. analysis. procedure to connect the HD, 
i--~~~~~~~~~~~~~~T-~~~~~~~~~~~~~~~go to HD 10 in the HSH. 
Power check LED on 3880 
operator panel is on. 

A power problem has been sensed 
by the 3880. 

There is power at the conven- Basic power problem. The MD 
ience outlet, but the 3880 does can be used. 
not power on. 

Subsystem storage error 
(Fxxx symptom code). 

No power at the 3880 conven
ience outlet. 

Excessive errors in the 3880 
and the 3880 cannot be taken 
off Ii ne. 

EREP summary report indicates 
that error information is 
stored in the 3880. 

Intermittent errors with 
symptom indications from 
different FRUs. 

The 3880 status pending LED 
is always on. 

Channel Interface Control 
Checks. 

Figure 1. How to Repair the 3880 

Subsystem storage maintenance 
may be performed concurrent 
with customer operations by 
taking subsystem storage 
offline to both SDs. 

Basic power problem. The HD 
cannot be used. 

The 3880 indicates excessive 
errors. Analysis can be per
formed without affecting 
productive work. 

A non-functional error exists 
that impacts error reporting of 
the storage director. Analysis 
can be done without affecting 
3880 operation. 

A power problem such as noise, 
ripple, over-voltage, or over
current may exist. 

More information is needed to 
determine failure. 

Problem may be in the 3880 or 
an attached channel. 

Go to PWR 29. 

Obtain the 3880 symptom code 
from: 

- operator console messages 
EREP 
MD maintenance option 8 
{see read SD status on 
MD 40 in the MSM). 

Use HD option 4 to determine 
the FRU group. 

Use HD option 9 to determine 
the FRU group. For the 
procedure to connect the MD, 
go to MD 10 in the HSH. 

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. 

Go to PDA 600 in the MSM for 
Status Pending Hang analysis. 

Go to PDA 630 in the MSM for 
analysis of Control Checks. 

How To Repair The 3880 

START 11 

START 11 



Entry From Another Machine 

• MD information is found in the MSM 

Connect the maintenance device 
to the machine. !See ST ART 11 
fore review of the 3880 repair 
approach and MD 10• through 
MO 40• for information about 
connection and use of the main· 
tenaoce device.) If there is no ac 
power, go to PWR 29. 
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Yes 
Drive CE panel or MD has one of 
these error messages: 3010, F010, 
FF60,3F60,FF90,3F90,3F50, 
FF50. 

Drive CE panel or MD has onr. of 
these error messages: 3018, FOIB, 
301C, FOIC.3010,FOID,3010, 
FOID,301E, F01E,301F, F01F, 
3F70, FF70. 

No 
The drive CE panel or MD has 
one of these error messages. The 
message Is displayed as 30xx or 
FOxx where xx Is one of the 
following: OA,OB,OD,OE, 14-18 

Yes 

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 problem. 

Another diskette is available. No 

Yes 

Swap diskette and try to re·create. 

Does error still occur 

No 

Entry From Another Machine START 100 

MLX 

__,,,,_ _____ ___ 
I Connect the maintenance de

vice to the machine. (Sea 

These messages normally indicate 
a 3880 diskette problem. If an
othe1 3880 diskette at the ~ame 
EC level is avdilable to swap, try 
to recreate tha problem. Call for 
diagnostic assistance if the pro
blem is not isolated. 

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 about 
connection and use of the main
tenance device.) If there Is no ac 
power, go to PWR 29. 

Select 
maintenance 
option 1. 

MD 10* for information about 
connection and use of the 
maintenance device.I If there is 
no ac power, go to PWR 29. 

Entry From Another Machine START 100 



Entry From Another Machine (Continued) 

Diskette Drive Problem Suspected 

Error Messages 3010 or F010 

Error messages 3010 or FO 10 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 FF90 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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Maintenance Library Cross References 

Contents of This Section 

Entry From Other Maintenance Libraries ... , . . . . . . . . . . . . 2 

Definition of Entries From Other Maintenance libraries . . . . . 3 

Definition of Exits to Other Maintenance Information Manuals 4 
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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. 

Contents MLX 1 

Contents MLX 1 



Entry From Other Maintenance Libraries 

How To Use This Page 

Notes: 

1. Note the exit number IJ on the page of the Maintenance Information Manual (MIM) 
or maintenance device (MD) display you are leaving. 

2. Find that exit number in the proper column of the chart on the maintenance library 
cross reference page (MLX 2) fJ. 

3. Go to the referenced page in this MIM EJ. 
See MLX 3 for information about the conditions that caused entry into this MIM. 

mF_.;;..........;...;....;.+...=_;:_~-1-~~-1-..:::__;;,;,;:..:....:.....;..;;..:~~ll ..... 

-----D--~---~~-111 I 
Storage Control 
MLX CHART DRV10 

I 
I 

\. __ 

MLX 2 

MLX2 

! D 
Machine X 
Maintenance library or MD Display 

3880 
MIM I Seq AK0001 

e Copyright IBM Corp. 1984, 1985 

IPN 6315674 
2 of 4 

881143 
13 Jan 84 

Machine Y 
Maintenance Library 

~ ... START 100 

Entry From Other Maintenance Libraries MLX 2 

FROM OTHER MAINTENANCE TO THIS MIM 
LIBRARIES PAGE 

3350 3380 

1 1 START 100, Entry A 

5 6 START 100, Entry B 

9 START too, Entry c 

10 2 START 100, Entry D 

3 START 100, Entry E 

3 START 100, Entry F 

4 7 PDA 600 

See "Environmental 
Recording Editing 

2 or 7 and Printing (EREP) 
Program", GC28-0772 

Entry From Other Maintenance libraries MLX 2 



Definition Of Entries From Other Maintenance Libraries 

Use this page with the 3880 MIM entry page (MLX 2) to 
understand the condition that caused a given entry point. 

ENTRY CONDITION 

Entry to storage control interface analysis procedure. 
Check out procedure for control interface from storage 
control. 

Entry to storage control when sense information 
indicates byte 0, btt 2, channel bus out parity is active. 
Also, enters storage control if sense byte 7 does not 
indicate that sense information is format 1, q, 5, 6, 7, 
or 8. 

Entry to storage control for sense format 6 information 
sense format 6 concerning overruns and/or when sense 

is obtained. 

Entry to storage control if sense format 0, 2, or 3. 
This entry is also required if sense format 7 (or higher) 
is used for any reason. 

Entry to storage control if 1 3XXX 1 or 1 FXXX 1 is displayed 
by the MD or in the CE panel lamps while attempting to 
execute microdiagnostics. An error is found by the 
storage control, usually while trying to read from a 
diskette. 

Device requests information on sense format 6, sense 
bytes 5 and 6. 

Device requests that the 3880 run the control interface 
checkout program. 

Device requests that the 3880 be put in the forced 
Logging mode. 

Device diagnostics found an error in the storage contro 1. 
MD reference display contains error information. 

Device request status pending analysis. 
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3350 3380 

1 1 

5 6 

7 

9 

10 2 

2 

3 

q 

3 

7 

Definition Of Entries From Other Maintenance Libraries MLX 3 

Definition Of Entries From Other Maintenance Libraries MLX 3 



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 

1 SC 2004 (Sync In Check). Transfer error sense 
In (XES) register bit 5 is on, indicating that +Sync 

was detected after the byte count had gone to zero. 

SC 2020 (DOC Interface Check). Transfer error sense 
2 (XES) register bit 2 is on, indicating that a Data 

Bus In {OBI) parity error or that +Sync In was 
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 {OBO} registers are not fu 1 l before 
3 receiving +Sync In 

- 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 
4 Checkout 

Drive symptoms codes of lXXX, 4XXX, 5XXX, 6XXX, 7XXX, 
5 8XXX, 9XXX, or OFOO and byte 0 indicates device 

fal lures were reported by the 3880 storage 
director. 

The 3880 does not sense a power sequence complete 
6 signal from the device. 

The 3380 diagnostic routine 03 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 
end of the tag\bus signal cable. The CE exits with 
routine 03 error bytes. 

The 3380 diagnostic routine CO finds an error. 
8 The CTL-1 internal wrap runs without errors. 

Routine 03 runs without errors. 

The 3380 diagnostic routine 03 finds an error. 
9 The error indicates that the 3380 controller is 

failing. The other CTL-1 tests are not run. 

Note: See ttie Error Code Index (ECI) in the ECM 
manual. -1 
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USE 

SC 2004 
(See Note) 

SC 2020 
(See Note) 

SC 2080 
(See Note) 

SC XXXX 
(See Note) 

START 11 
or use MD 
option 1 
or 4 

Power Map 

MO MAP 

MO MAP 

MD MAP 

Definition of Exits to Other Maintenance Information Manuals MLX 4 
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System Maintenance Programs 

Contents of This Section 

Online Tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
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Online Tests 

There are four 3880 online tests (OL Ts): 

T3880A - Channel interface OL T 1 

T38808 - Channel interface OL T 2 

T3880C - Trace dump OLT-Modefs 1, 2, 3, and 11 (SD2) 

T3880D - Trace dump OL T-Model 11 (SD 1). Model 13, 
Model 21, and Model 23 

T38BOA, T3880B, T3880C, and T3880D are described in 
detail on PROG 40. 

OL T Prerequisites 

The following prerequisites are needed to run the 3880 online 
tests: 

Configuration data set (CDS) cards for each device and for 
each storage director or CDS entry via the System Console 
at OLTs release 13.0 or higher 

Control program 

Attached device 

Error-free block wrap diagnostic, routine 79 

Configuration Data Set Card For Each Device 

A configuration data set (CDS) card must be preoared for each 
device attached to a storage director in a 3880. (See CDS 
Guide, 099-CDSGA for instructions.) Each device COS card 
must be punched as follows: 
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CARD 
COLUMN PUNCH 

I Blank 

2 to 4 cos 

5 to 9 Blank 

10 to 17 xxxxxxxx 

18 to 19 xx 

20 to 21 02 

OA 

oc 

22 to 23 20 
(or 21) 

24 to 25 02 

09 

OA 

OB 

oc 

00 

OE 

26 to 29 Blank 

30 to 31 04 
(flags) 

40 

44 

32 to 35 Blank 

36 to 37 xx 

38 I 

MEAN I NG 

Not used 

Configuration data set 

Not used 

Device address (right 
justified) 

Hodel code (device 
dependent) 

3880 Mode 1 s 1, 2, 3, and 11 
(SD2 only) 

3880 Model 11 (SOI only) 
and Model 21 

3880 Models 13 and 23 

Class code (21 for fixed 
block devices) 

3370 

3333/3330 Models I, 2, or 
II, (SD2 only) 

3340/3344 

3350 Model 11 (SOI only) 
and Model 21 

3375 

3350 Model 11 (S02 only) 

3380 

Not used 

Two-channel switch feature 

Shared by more than one 
string or by more than one 
channe I. 

Shared two-channel SW itch 

Not used 

A suffix identifying the 
storage director through 
which this device is add-
ressed. This field must 
match card columrs 42 and 
43 o~ the 3880 CDS card 
that identifies the 3880 
through which this device 
is addressed. The person 
running OLTs selects the 
suffix. 

A slash indicates 
of the CDS entry. 
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the end 

Configuration Data Set Card For Each Storage 
Director 

A configuration data set (CDS) card must also be prepared for 
each storage director within a 3880. Cards should be punched 
for base addresses not paging addresses. (See CDS Guide, 
D99-CDSGA.) Each 3880 CDS card must be punched as 
follows: 

CARD 
COLUMN PUNCH MEANING 

I Blank Not used 

2 to Ii CDS Configuration data set 

5 to 29 Blank Not used 

30 4 Shared by another system. 
(flag) 

Blank Not shared by another 
system. 

31 8 A symbo 1 ic indication of 
(flag) the CDS prefix and suffix. 

32 to 35 Blank Not used 

36 to 41 cu3880 cos name prefix 

J/..2 to 43 )()( cos name suffix. This field 
must match card columns 36 
and 37 on a 11 device COS 
cards that identify devices 
addressed through this 
storage director. The 
person running OLTs selects 
the suffix. 

4~ to 71 Addresses of the devices 
addressed through this 
storage director are punch-
ed in these card columns. 
The address of each channel 
interface i 5 also punched. 
These address fields are 
na~ed device address ex-
tent blocks. 

Note: One or several 
devices addressed by this 
storage director can be 
shared by another system. 
If so, do not punch the 
system addresses for thesF> 
devices in these card 
columns. 

The following is the format 
for columns 4 through 71: 

o4* 0130** 

* Two card columns 
indicating, in hexa-
dee ima I, the number of 
consecutive device 
addresses defined by 
this device address 
extent block. 

~ -- ------- ----- -

44 to 71 
cont. 

32, or I 
any even 
column 
fol low-
i ng the 
last de
vice 
address, 
except 
columns 
72-80 
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-- Four card columns indic
ating, the first device 
address defined by this 
block. (01 =channel, 
3 = storage director, 
0 =physical device). 
The format is repeated 
for each block of conti
guous device addresses. 
The preceding format ex
ample indicates that 
there are four con
secutive device ad
dresses starting at 
address 130, therefore 
indicating addresses 130 
to 133. 

An even number of blank 
card columns (for example, 
0, 2, and 4) can be used to 
separate device address 
extent blocks. 

A slash must be on the card 
containing the last device 
address extent block for 
the storage director. 

Note: When there are more 
device addresses than 
can be punched in 
card columns 44 thr
ough 71, a continu
ation card rnust 
follow the CDS card. 
In this case, a con
tinuation character 
selected by the per
son running the OLTs 
must be punched in 
co lurnn 72. See 
section 3 of COS 
Guide, 099-GDSGA, for 
the continuation card 
format. 

Control Program 

Depending on the operating system, one of the following control 
programs is needed to run the 3880 online tests: 

OLTSEP Online Test Standalone Executive Program 

VM/OL TSEP Virtual Machine/Online Test Standalone Executive 
Program 

MVS I OL TEP Multiple Virtual Storage/Online Test Exe-cutive 
Program 
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OL TSEP Summary 

The OL TSEP summary assumes that the user understands the 
detailed OL TSEP pro~edure in the OL TSEP Users Guide, 
099-SEPDT. See also appendix B in S/3 70 Diagnostic 
Reference Summary, SY25-0512, for a bibliography of OL TSEP 
manuals. 

Load OLTSEP 

1. Mount the OL TSEP tape, punched cards, or disk pack. 
2. Enter the IPL unit address. 
3. IPL. 

OL TSEP causes the following printout: 

SEP1BBD ENTER DATE (AND TIME) 
'MHIDDIYY,HHIHM/ss' 

Start OL TSEP 

Note: When the level of the OL TSEP 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 follows to the enter date message by entering the 
actual month/day /year, hour /minute/second: 

ENTER: 

MHIDD/YY,HHIMM/SS 

2. OL TSEP 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, NRF. 
SEP105D ENTER DEV/TEST/OPT/ 

3. When OL Ts 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: 

VARY RDR=XXX 

XXX contains the address of the card reader. 

4. OL TSEP causes the following printout in reply to step 3: 

SEP219I 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: 

3880 
MIM I Sag AM0001 

e Copyright IBM Corp. 1984, 1985 

IPN 6315675 
3 of 19 

881143 
13 Jan 84 

ENTER: 

REI 

6. OL TSEP causes the following printout in reply to step 5: 

*RETAIN/370 READY 
01 SEP105D ENTER DEV/TEST/OPT/ 

Select and Run an OL T 

An OL T can be selected and run vvith or without specific 
routines. 

With Specific Routines 

The OL T, selected and run with specific routines, can be run 
with or without specific options. 

With Specific Options 

Reply as follows to the DEV/TEST/OPT/message. 

ENTER: 

xxx/T38BOY,ZIMI,RE/ 

The Xs contain the address of any device connected to the 
storage director to be tested. The Y contains the 3880 OL T 
identifier (ID) A. B, C, or D. The Z contains the routine to be 
run. See PROG 40 for a description of all 3080 OL T IDs and 
OL T routines. 

Ml.RE indicates that the Ml and RE options are run instead of 
NMI and NAE. The following list contains all the options, their 
mnemonics, and indicates the default options. All default 
options are run when no specific option is indicated. 

OPTION 

Test loop (n) 
No test loop 
Error loop 
~rror loop 

(I-indefinite) 
Error loop (n) 
No error loop 

MNEMONIC 

TL(n) 
NTL 
EL 
EL(J) 

EL(n) 
NEL 

DEFAULT 

x 

x 

Note: Options followed by the letter n run as often as 
indicated by the person running the Ol Ts. 

The error loop option runs 16 times. The error loop (I) 
option runs indefinitely or until stopped by the person 
running the OL Ts. 
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OPTION 

Error print 
No error print 
Control print 
No control print 
Parallel print (n) 
No parallel print 
Print 
No print 
First error 

communication 

MNEMONIC 

EP 
NEP 
CP 
NCP 
PP(n) 
NP 
PR 
NP 
FE 

No first error NFE 
communication 

Manual intervention MI 
No manual intervention 
Spurious interrupt 
No spurious interrupt 
Remote FE control 
No remote FE control 

NMI 
SI 
NSI 
RE 
NRE 

DEFAULT 

x 

x 

x 
x 

x 

x 
x 

x 

Note: The remote FE control (RE) option runs only 
when the remote technical assistance network (RET Al N) 
is active. To activate RETAIN. see step 5 under ST ART 
OLTSEP. 

The options indicated by an X in the default column run 
when no specific option is specified. 

Once an OL Tis selected, OL TSEP checks for the type of 
pack mounted on the selected device. If a CE pack is 
not mounted, OL TSEP 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 OL Ts do not read or write en DASO, reply as 
follows: 

ENTER: 

p 

If a CE pack is mounted, OL TSEP does not cause the previous 
printout. 

If the label on a mounted pack cannot be read, OL TSEP causes 
the following printout: 

UNREADABLE LABEL ON XXX 
REPLY B TO BYPASS, R TO RETRY, P TO PROCEED 

XXX contains the selected device address. 

Since the 3880 OL Ts do not read or write on DASO, reply as 
follows: 

ENTER: 

p 

See OL TSEP Users Guide, 099-SEPDT for details concerning lhe 
option!' 
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Without Specific Options 

Reply as follows to the DEV /TEST /OPT/ MESSAGE. 

ENTER: 

xxx/T3880Y,z// 

The Xs contain the address of any device connected to the 
storage director to be tested. The Y contains the 3880 OL T 
identifier (ID) A, B. C, or D. The Z contains the routine to be 
run. The options (indicated in the default column under With 
Specific Options) are run. All routines contained in the OL T are 
run. See PROG 40 for a description of all 3880 OL T IDs and 
OL T routines. 

Without Specific Routines 

The OL T, 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. OL TSEP causes the following printout: 

SEP1071 OPTIONS ARE SEP1050 ENTER 
DEV /TEST /OPT/ 

After stopping a run, perform one of the following: 

Restart the OL T. 
Start another OL T. 
Cancel the OL T. 

Restart the OL T 

To restart the OLT, reply as fo!!ows to the DEV/TEST/OPT/ 
message. 

ENTER: 

Ill 

Start Another OL T 

1. Stop the OL T. 
2. Select and run another OL T as described on PROG 10 

under Select And Run An OL T. 

Cancel the OL T 

To cancel the OL T, reply as follows to the DEV/TEST/OPT/ 
message. 

ENTER: 

CANCEL 

See OL TSEP Users Guide. 099-SEPDT, for details on how to 
stop a run. 
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VM I OL TSEP Summary 

The VM/OLTSEP summary assumes that the user understands 
the VM/OL TSEP load procedure in the IBM Virtual Machine 
Facifity/370, OL TSEP and Error Recording Guide, GC20-1809. 
See also Appendix Bin Reference Summary, SY25-0512 for a 
bibliography of OL TSEP manuals. 

The following C('lnditions must be satisfied to permit testing from 
a virtual machine environment. 

1 . The integrity of the complete system cannot be degraded to 
the point where the VM/3 70 program cannot run. 

2. 1/0 and channel logic communication paths are operative as 
applied to OL TSEP and OL TS. 

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 device(s) to be tested must be available for the CE's 
e\clusive 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 typical CE virtual machine configuration specified in the user 
directory may consist of the following: 

USER CEMAINT PASSWORD 512K 1M GF 
CONSOLE 009 3278 
SPOOL OOC 25QO READER 
SPOOL 000 2sqo PUNCH 

PRINTER A SPOOL 
MDI SK 
MD!SK 

OOE 
190 
191 

lqo3 
3350 
3350 

000 050 CMS190 R 
010 OOS CMS001 W 

The above configuration is interpreted as follows: 

The first line contains, in left-to-right order, the user 
identification for the virtual machine, the security password, 
the normally assigned storage size, the maximum storage 
size the user can specify, and the privilege classes G and F. 
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 01F. 
Therefore, assembled diagnostic tape reflects this address. 
Virtual consoles are configured with an address of 009 in 
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the system directory. To resolve this connict of different 
addresses, the DEFINE command is used. 

define 009 as 01F 

• Timer Real and EC Mode On must be set to on to permit 
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. 

ATTN,REQUEST 

AO STOP 
DISPLAY 

EXTERNAL 

IPL 
NOTRE ADY 

READY 

REWIND 

STORE 

Attention interrupt from a 
system console 

Address stop facility 
Display storage and display 
register capabilities of a 
system console 

Externa I interrupt key on the 
system console 

Console Load key 
loss of READY to a virtual 
device 

READY state of a virtual 
device 

Function of the Tape Drive 
Rewind Key 

Function provided by the 
store key on the system 
console 
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load VM/Ol TSEP 

1 . Mount the OL TSEP 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 

ThP. Xs contain the address at which the OL TSEP tape or disk 
Pil<'k was attached. 

Start Ol TSEP 

Start is the same as indicated for OL TSEP 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 Ol T 

To restart the OL T use the CP EXTERNAL command. 

ENTER: 

EXT 

Cancel the Ol T 

OL TSEP can be cancelled while running under VM. However, to 
exit Ol TSEP and give control back to the operating system, 
press the attention key twice quickly to enter the CP 
environment. 

ENTER: 

LOG 
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OS/VS1 OS/VS2 MVS OL TEP Summary 

This OL TEP summary assumes that the user understands the 
detailed OL TEP procedures in the Online Test Standalone 
Executive Program (Ol.. TSEP) Users Guide, 099-SEPDT. See 
also Ap!)Mdi:w. B in S/3 70 Diagnostic Reference Summary, 
SY25-0512, for a bibliography of Ol TEP manuals. 

Invoking OL TEP 

OL TEP is resident within the operating system. 

Start OLTEP 

Note: Refer to the account management guide for 
OL T procedures. 

Note: Before starting OL TEP, get the operator to vary 
ofiline any device connected to the storage djrector to 
be tested. 

1. To invoke OL TEP by using job control language (JCL) in the 
OS job stream, cards must be prepared to execute the 
program. 

2. To invoke OL TEP with the ST ART command, use one of the 
following. (The ST ART command can be used only if an 
OL TEP procedure is cataloged in SYS 1. PROCLIB.) 

S OLTEP.PN,OPTIONS (VS1) 
S OLTEP,OPTIONS (VS2),(MVS) 

Definitions of the symbols used in the START command are: 

S = START command 
OL TEP = name of OL TEP procedure in SYS 1.PROCLIB 
.PN = partition number (VS 1 only) 
,OPTIONS = see appropriate OL TEP publication for 

examples. 

3. OL TEP causes the following printout: 

IFD102i OLTS RUNNING 

Starting at this point, and throughout the running of OL TEP, 
various messages may be generated. See Online Test 
Standalone Executive Program (OL TSEP) Users Guide, 
099-SEPTD. See also appendix Bin S/370 Diagnostic 
Reference Summary, SY25-0512, for a bibliography of 
OL TEP manuals. 

3880 
MIM 

Note: When running OL TEP under OS or MVS a 
two digit reply code must be replied to. The R 
01, '/// ' format is not used for OS/OL TEP or 
MVS/OLTEP. 
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4. OLTEP causes the following printout: 

IFD 1050 ENTER DEV /TEST /OPT/ 

5. If RETAIN is to be used, reply as follows to the preceding 
printout: 

ENTER: 

REI 

6. OL TEP causes the following printout: 

01 '*RETAIN/370 READY' 
01 SEP105D ENTER DEV/TEST/OPT/ 

Select and Run OL T 

An OL T can be selected and run with or without specific options. 

With Specific Options 

Reply as follows to the DEV !TEST /OPT I message. 

ENTER: 

xxx/T3880Y,Z/MI,REI 

The Xs contain the address of any device connected to the 
storage director to be tested. The Y contains the 3880 OL T 
identifier (ID) A, B, C, or D. The Z contains the routjne to be 
run. See PROG 40 for a description of all 3880 OL T IDs and 
OL T routines. 

Ml, RE indicates that the Ml and RE options are run instead of 
NMI and NAE. 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 

Test loop (n) 
No test loop 
Error loop 
Error loop 
(I-indefinite) 

Error loop (n) 
No errot loop 

MNEMONIC 

TL(n) 
NTL 
EL 
EL(t) 

EL(n) 
NEL 

DEFAULT 

x 

x 

Note: Options followed by the letter n run as often as 
indicated by the person running the OL Ts. 

The error loop option runs 16 times. The error loop (I) 
option runs indefinitely or until stopped by the person 
running the OL Ts. 
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OPTION MNEMONIC 

Error print EP 
No error print NEP 
Control print CP 
No control print NCP 
Parallel print(n) PP(n) 
No parallel print NP 
Print PR 
No print NP 
First error FE 

communication 
No first error NFE 

communication 
Manual intervention MI 
No manual intervention NMI 
Spurious interrupt SI 
No spurious interrupt NSI 
Remote FE control RE 
No remote FE control NRE 

DEFAULT 

x 

x 

x 
x 

x 

x 
x 

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 (OL TSEP) 
Users Guide. D99-SEPDT. See also appendix 8 in 
5/3 70 Diagnostic Reference Summary, SY25-0512, for 
a bibliography of OL TEP manuals. 

Without Specific Options 

Reply as follows to the DEV /TEST /OPT I message 

ENTER: 

XXX/T3880Yll 

The Xs contain the address of any device connected to the 
storage director to be tested. The Y contains the 3880 OL T 
identifier (ID) A, 8, C, or D. The options (indicated in the default 
column under With Specific Options) are run. All routines 
contained in the OL T are run. See PROG 40 for a description of 
all 3880 OLT IDs and OL T routines. 

Stop A Run 

1. After an OL T is selected and run, OS/OL TEP causes the 
following printout: 

00 IFD104E TO FORCE COMMUNICATION WITH OLTEP 
EXECUTIVE, ENTER ANY CHARACTER. 

2. To stop OL TEP, reply as follows to the preceding printout: 

ENTER: 

x 

·x· represents any character. 

3. OL TEP causes the following printout: 

01 IFD 1050 ENTER DEV /TEST /OPT/ 

After stopping a run, do one of the following: 

Restart the OL T 
• Restart the OL T with different options 

Start another OL T 
Cancel the OL T 

Restart the OL T 

To restart the OLT, reply as follows to the DEV/TEST/OPT/ 
message. 

ENTER: 

Ill 

Restart the OL T with Different Options 

To restart the OL T with different options, reply as follows: 

ENTER: 

//xyz/ 

XYZ represent the different options. 

For other options, see the option list. 

Start Another OL T 

To start another OL T, reply to the DEV /TEST /OPT I message 
with the desired OL T information. 

Cancel the OL T 

To cancel the current OL T, reply as follows to the 
DEV /TEST /OPT I message: 

ENTER: 

CANCEL 

See Online Test Standalone Executive Program (OLTSEP) Users 
Guide, 099-SEPDT for details on how to stop OS/OLTEP. See 
also Appendix 8 in S/3 70 Diagnostic Reference Summary, 
SY25-0512, for a bibliography of Ol TEP manuals. 
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DOS/OLTEP DOS/VSE OL TEP Summary 

The OOS/OL TEP summary assumes that the user understands 
the detailed DOS/OL TEP procedure in Systems DOS/VS OL TEP., 
GC33-5383. See also Appendix Bin S/370 Diagnostic 
Reference Summary, SY25-0512, for a bibliography of OL TEP 
manuals. 

load DOS I OL TEP 

DOS/Ol TEP is resident in the operating system. 

Start DOS I OL TEP 

Before starting DOS/OL TEP, the job control language (JCL} must 
be entered using punched cards or the system console. See 
Systems DOS/VS OL TEP, GC33-5383, for details concerning 
the entering of the JCL. 

1. After the JCL is entered, OOS/OL TEP causes the following 
printout: 

E 1021 OL TS RUNNING 

E 1021 OPTIONS ARE NTL, NFL, EP. 

CP, NPP, PR, FE, NMI, SI, NAE 

01 E1050 ENTER DEV/TEST/OPT/ 

2. If RETAIN is to be used. reply as follows to the preceding 
printout: 

ENTER: 

R01,'REI' 

3. 005/0LTEP causes the following printout: 

01 '*RETAIN/370 READY' 

01 SEP1050 ENTER DEV/TEST/OPT/ 

Select and Run an Ol T 

An OLT can be selected and run with or without specific options. 

With Specific Options 

Reply as follows to the DEV /TEST /OPT I message: 

ENTER: 

R 01, 'XXX/3880Y/MI,RE/' 

Note: The R 01.' I I/' format is not necessary for 
DOS/VSE OL TEP, therefore the CE may reply as follows: 

xxx/JSSOYIHI,RE/ 

3880 
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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 OL T IDs and OL T 
routines. 

Ml, RE indicates that the Ml and RE options are run insteac! of 
NM! 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 

Test loop (n} 
No test loop 
Error loop 
Error loop 

(I-indefinite} 
Error loop (n) 
No error loop 

MNEMONIC 

TL(n) 
NTL 
EL 
EL(I} 

EL(n) 
NEL 

DEFAULT 

x 

x 

Note: Options followed by the letter n run as often as 
indicated by the person running the OL Ts. 

The error loop option runs 16 times. The error loop (I) 
options run indefinitely or until stopped by the person 
running the OL Ts. 

OPTION 

Error print 
No error print 
Control print 
No control print 
Parallel print (n) 
No parallel print 
Print 
No Print 
First error 

communication 
No first error 

communication 
Manual intervention 
No manual intervention 
Spurious interrupt 
No spurious interrupt 
Remote FE control 
No remote FE control 

MNEMONIC 

EP 
NEP 
CP 
NCP 
PP(N) 
NPP 
PR 
NP 
FE 

NFE 

MI 
NMI 
SI 
NSI 
RE 
NRE 

A21802 
17 Jun 85 

DEFAULT 

x 

x 

x 
x 

x 

x 
x 

x 

DOS/OLTEP DOS/VSE OLTEP Summary 

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 (OL TSEP) Users Guide. 
099-SEPDT. for details concerning the options. See 
also Appendix B in S/3 70 Diagnostic Reference 
Summary, SY25-0512, for a bibliography of OL TEP 
manuals. 

Without Specific Options 

Reply as follows to the DEV /TEST /OPT I message: 

ENTER: 

R 01, 'xxx/JSSOY//' 

The Xs contain the address of the device to be tested. The Y 
contains the 3880 OL T identifier {ID) A, 8, C, or D. The options 
(indicated in the default column under With Specific Options) are 
run. All routines contained in the OL Tare run. See PROG 40 
for a description of all 3880 OL T IDs and OL T routines. 

Stop a Run 

1. To stop DOS/OL TEP. press Interrupt. 

2. DOS/OL TEP, causes the following printout: 

01E105D ENTER DEV/TEST/OPT/ 

3. Reply to the preceding printout as follows: 

ENTER: 

R 01, 'cancel' 

This cancels DOS/OL TEP. 

DOS I OL TEP DOS I VSE OL TEP Summarv 
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OL T Descriptions 

T3880A Channel Interface OL T 1 

The T3880A channel interface OL T 1 provides a quick 
verification of the correct operation of the channel interface. 

Before running the T3880A channel interface Ol T, the 
channel interface wrap microdiagnostic must run error 
free. 

The T3880A Ol T contains four routines: 

Routine 1 

Routine 1 verifies that the storage .director can execute a Sense 
1/0 command and a chained Sense 1/0 command. The data 
received from the addressed storage director during the chained 
Sense 1/0 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 OL T. To initiate the 
scope loop, specify the EL(I) option when selecting the OL T. 

The following examples show how to initiate a scope loop for 
routines 1 and 3 of the T3880A OL T: 

xxx/T3BBOA, 1/EL(I),YY,ZZ/ 
xxx/T3BBOA,31EL(I),YY,ZZ/ 

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 
symptom code and channel status word (CSW). 

T38808 Channel Interface OL T 2 

The T3880B channel interface OL T 2 is an extension of the 
T3880A channel interface OL T 1. T3880B and support routine 
75, the functional diagnostic, run concurrently under online test 
stand alone executive program (OL TSEP). Routine 75 is initiated 
from the maintenance device (MO) before running T3880B. 
Support routine 75 replaces the functional microcode in the 
storage director and processes special diagnostic CCWs issued 
by T3880B. 

Before running T3880B, T3880A must run error free. 

Note: After rnnning Ol T T3880B and routine 75, 
perform an IML operation in the 3880 storage director 
when running under support mode. 

T38808 OL T Restrictions 

T38BOB OL T has the following restrictions: 

Equated device addresses cannot be used when executing 
this OL T. All device addresses used must be defined by a 
configuration data set (COS) entry. See PROG 5 for CDS 
card preparation. 
The CPU that executes the Ol T should not be in the hard 
stop mode. 
Routine 3 does not execute when running OL TSEP under 
virtual machine (VM). 

The T3880B Ol T 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 
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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 ir.itiating a selective reset sequence. Initiating the 
selective reset sequence causes the storage director to reset. 

T3880C Trace Dump OL T - Models 1. 2. 3 
and Model 11 (SD2) 

T3880C does not run on the IBM 3880 Model 21 or 23. 

T3880D Trace Dump OL T - Model 11 
(SD1). Model 13. Model 21. and Model 23 

The T3880D Trace Dump Ol Treads, 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) 
a. Trace/Save Identifiers. (IDs) 
b. External Registers 
c. Indirect Registers 
d. Internal Registers 
e. Maintenance Connection Trace Data 
f. Variable Information Tables and Control Blocks 

3. Hexadecimal Dump (unformatted) 
4. Microcode EC and Part Numbers 

Before running this OL T, 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 T38800 Trace Dump OL T receives a Condition 
Code 1 and a Unit Exception in the channel status word (CSW). 

OL T Descriptions PROG 40 
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3880 Ol T Error Messages 

SECTION REFERENCE 
ID NUMBER 

3880A Any 
or 

38806 

3880A 001 
or 

38808 

3880A 
or 

38808 

3880A 
or 

38800 

3880A 
or 

38808 

002 

003 

004 

ERROR MESSAGES AND CONSOLE COMMUNICATIONS 

Error code is-xx 

*WAIT TIME OUT 
ERROR=aacd ROUTINE-rr PASS-pp 
XPTDCC-x ... 

aacd=Unit address entered in reply to the DEV/TEST/OPT 
printout 
aa=channel 
c =storage director 
d = device (not addressed) 
rr=OLT routine (test) number 
OO=OLT initialization 
FF=OLT 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-OJ) 
or intermittent. This count is not present if the error does 
not occur in routines 01-0C, or if the EXT=l or options are not 
used. 

*CU CDS SUFFIX NOT IN CDS ENTRY FOR UNIT=xxxx 

*UNIT ADDRESSES NOT IN CDS ENTRY CU3880xx 

*TOO MANY UNIT ADDRESSES IN CDS ENTRY CU3880xx 

3880 
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DIAGNOSTIC INFORMATION 

An unexpected error occurred, 
result in~ in a unit check. A 
Sense (X C4') command success
fully read the symptom code. 

The ending status was not 
received within l second after 
the start of an input/output 
(1/0) operation. 

The 3880 suffix in card columns 
36 and 37 is wrong on the 
configuration data set (CDS) for 
unit xxxx. 

The CU3880 prefix in card columns 
36 to 41 is wrong on the CDS card 
for the 3880. 

One of the fol lowing conditions 
has been detected: 

- More than 32 unit addresses 
were specified in a unit 
address block 

- More that 128 unit addresses 
were specified in the CDS entry 

CE ACT I ON 

See the CE action on PROG 55 
through 95 for the message 
preceding this one. 

1. Check fol lowing messages for 
additional detai Is. 

3880 OL T Error Messages 

2. Go to the cable swap procedure 
on CARR 230. 

Correct the 3880 suffix on the 
COS card for unit xxxx. See 
PROG 5 under Configuration Data 
Set Card for each device. 

Correct the CU3880 prefix on the 
CDS card for the 3880. See 
PRO~ 5 under Configuration Data 
Set Card for each storage 
director. 

3880 OL T Error Messages 
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3880 OL T Error Messages 

SECTION 
ID 

38808 

38808 

3880B 

REFERENCE 
NUMBER 

005 

005 

006 

ERROR MESSAGES AND CONSOLE COMMUNICATIONS 

WARNING - SYSTEM VOLUMES MUST BE ACCESSIBLE 
THROUGH SD NOT BEING TESTED 
THIS SD (aacd) MUST BE 
ASSIGNED TO OLTEP PARTITION 
UNIT ADDRESSES ACCESSIBLE BY THIS SYSTEM AND SD 
xxxx xxxx ... 
ENTER P TO PROCEED, C TO CANCEL 

See reference number 001 for explanation of storage 
director address (aacd). 

WARNING - SYSTEM VOLUMES MUST BE ACCESSIBLE 
THROUGH SD NOT BEING TESTED 

_THIS SD (aacd) MUST BE 
ASSIGNED TO THE OLTEP PARTITION AND BE EITHER 
VARIED OFFLINE (OS) OR PHYSICALLY UNASSIGNED 
(DOS DVCDN) 
IN ALL SYSTEMS SHARING THIS SD 
UNIT ADDRESSES ACCESSIBLE BY THIS SYSTEM 
AND SD 
ENTER P TO PROCEED, C TO CANCEL 

See reference number 001 for explanation of storage 
director address (aacd). 

ENABLE THE SD (aacd) CHANNEL INTERFACE TO BE 
TESTED 
ENTER P TO PROCEED, C TO CANCEL 

See reference number 001 for explanation of storage 
director address (aacd). 
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DIAGNOSTIC INFORMATION 

Format I (DOS/OLTEP/Unshared CU) 

Packs required for the operation 
of DOS must not be mounted on a 
drive attached to the storage 
director to be tested. Subsequent 
actions block DOS access to all 
indicated units. 

Format 2 (OLTSEP/Shared CU) 

See format 1 above. 

If packs required for the 
operation of a sharing system are 
accessible only through the 
storage director under test, 
either of those packs must be 
moved to another subsystem, or 
that system must be brought down 
in order to be tested. 

3880 OL T Error Messages 

CE ACTION 

I. Except for the 
ASSGN-designated unit used at 
OLTEP 'ENTER-DEV/TEST/OPT/' 
time, the units listed must be 
placed in an unassigned 
condition using the DVCDN 
command. 

2. If action 1 is successful, 
reply P. 

J. If action 1 is unsuccessful, 
reply C. To run this test, 
bring down DOS and perform an 
IPL of OLTSEP with another 
storage director. 

I . I f a s ha r i n g s y s t em i s u s i n g 
OS, use the Vary command to 
place the indicated units in 
an offl ine status on the 
system. 

2 . I f a s ha r i n g s y s t em i s u s i n g 
DOS, use the DVCDN command to 
place the indicated physical 
units in an unassigned 
condition. 

3. If actions 1 and I or 2 are 
successfully completed, reply 
P. If unsuccessful, reply C. 

Note: Sharing systems may use 
different storage director 
addresses for these devices. 

1. Enable the storage director 
(aacd) channel interface to be 
tested (3880) operator panel. 

2. The storage director/channel 
interfaces not being tested 
should be disabled at the 
operator panel. 

3880 OL T Error Messages 
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3880 OL T Error Messages 

SECTION REFERENCE 
10 NUMBER 

3880B 007 

38808 017 

38808 021 

38808 032 

ERROR MESSAGES AND CONSOLE COMMUNICATIONS 

*ERROR DURING ROUTINE 75 OR SD NOT READY 
CONTROL UNIT-aacd ROUTINE-CO 

XPTD CC-I XPTD STATUS-2COO 
RCVD CC-X ... 

See reference number 001 for explanation of storage director 
address (aacd). 

RTN-xx BYPASSED. OLTEP CNTRL MODE REQD 

*ERROR DURING DISCONNECT-IN TAG TEST 
CONTROL UNIT-aacd ROUTINE-03 PASS-pp 

XPTD CC-1 XPTD STATUS-OCOO 
RCVD CC-x ... 

See reference number 001 for explanation of storage director 
address, routine number, and pass count. 

OLT TERMINATED SUCCESSFULLY 

3880 
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DIAGNOSTIC INFORMATION 

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. 

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. 

Expected condition code or 
initial status was not received 
in response to a X'CF' command. 

The test ended without detecting 
any errors. 

CE ACTION 

1. Check subsequent reference 
number 007 messages for 
additional details of the 
error. 

3880 OL T Error Messages 

2. Ensure that all actions re
quired by reference number 006 
messages were completed. 

3. Reload routine 75. See MD 180 
in the MSM. 

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. 

Go to the cable swap procedure 
on CARR 230. 

Return to the MD. 

3880 OL T Error Messages 

PROG 60 

PROG 60 



3880 OL T Error Messages 

SECTION REFERENCE 
ID NUMBER 

3880B 02q 

38808 024 

38808 025 

38808 025 

ERROR MESSAGES AND CONSOLE COMMUNICAflONS 

*ERROR DURING MARK-IN TAG TEST 
CONTROL UNIT-aacd ROUTINE-01 PASS-pp 

XPTD CC-0 XPTD STATUS-OCOO 
RCVD CC-X ... 

See reference number 001 for explanation of storage director 
address, routine number, and pass count. 

*ERROR DURING MARK-IN TAG TEST 
CONTROL UNIT-aacd ROUTINE-01 PASS-pp 

XPTD DATA-DA 
RCVD DATA-xx 

See reference number 001 for explanation of storage director 
address, routine number, and pass count. 

*ERROR DURING CHANNEL UNSHARED UCW TEST 
CONTROL UNIT-aacd ROUTINE-02 PASS-pp 

XPTO CC-1 XPTD STATUS-0800 
RCVD CC-x ... 

See reference number 001 for explanation of storage director 
address, routine number, and pass count. 

*ERROR DURING CHANNEL UNSHARED UCW TEST 
CONTROL UNIT-aacd ROUTINE-02 PASS-pp 

XPTD CC-1 XPTD STATUS-OCOO XPTD STATUS-0400 
RCVD CC-x 

See reference number 001 for explanation of storage director 
address, routine number, and pass count. 
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DIAGNOSTIC INFORMATION 

Format 1 

Expected condition code (initial 
status of ending status) was not 
received in response to a X'C2' 
command. 

Format 2 

Storage director retry is trans
parent to the processor. The 
storage director diagnostic 
signals the OLT on every other 
X'C2' command with X1 DA 1 data 
when storage director retry was 
successfully performed. 

Format 1 

Command X'CB' was issued to cause 
posting of Channel End Status. 
This test verifies unshared 
(block multiplex) channel 
operation. 

Format 2 

Command X'DB' was issued while 
Device End status was still 
outstanding for the previous 
X'CB' command. 

CE ACT I ON 

1. Suspect Mark-In tag line. 
2. Perform reference number 001 

CE action. 

1. Suspect Mark-In tag line. 
2. Perform reference number 001 

CE action. 

3880 OL T Error Messages 

1. Ignore the message if channe I 
UCW for device under test is 
plugged for shared (not block 
multiplex) operation. 

2. Check channel UCW's for 
correct unshared plugging for 
each device on this storage 
director if unshared (block 
multiplex) operation is 
fa i I ing. 

1. Ignore the message if channe 1 
UCW for device under test is 
plugged for shared (not block 
multiplex) operation. 

2. Check channel UCW's for 
correct unshared plugging for 
each device on this storage 
director if unshared (block 
multiplex) operation is 
fa i 1 i ng. 

3880 OL T ~rror Messages 
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3880 OL T Error Messages 

SECTION REFERENCE 
ID NUMBER 

38BOA 069 
or 

3880B 

3880A 070 

3880A 071 

3880A 072 

3880A 073 

ERROR MESSAGES AND CONSOLE COMMUNICATIONS 

TJ880A CANNOT RUN ON UNIT-xxxx 
UNSUPPORTED DEV TYPE-tt 

ENABLE CHANNEL SELECTED ON SD 
REPLY ANY CHARACTER WHEN DONE 

DISABLE CHANNEL SELECTED ON SD 
REPLY ANY CHARACTER WHEN DONE 

ERROR, CHANNEL APPEARS ENABLED, SHOULD BE 
DI SABLED 
SD-xxxxRTN-03 PASS-xx 
XPTDCC-3 
*RCVDCC-x *RCVD STATUS-OCOO 

x=O, I, or 2 

ERROR, CHANNEL APPEARS DISABLED, SHOULD BE 
ENABLED 
SD-xxxxRTN-03 PASS-xx 
XPTDCC-0 XPTD STATUS-OCOO 
*RCVDCC-x 

x=O, 1 , or 2 

3880 
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DIAGNOSTIC INFORMATION 

Unit address xxxx, entered in 
reply to the ENTER-DEV/TEST/OPT 
printout, is assigned to device 
type tt. 

Supported device types include 
the fo 1 I ow i n g : 

Type Device 

OB 3350 

None 

None 

Received a normal status 
indication to a Sense 1/0 
command. The channel seems to be 
enabied, but should be disabled. 

Received an abnormal status 
indication to a SENSE 1/0 
command. The channel seems to be 
disabled, but should be enabled. 

3880 OL T Error Messages 

CE ACTION 

1. Ensure that the specified unit 
address is correct. 

2. If the correct unit address is 
used, change the CDS entry for 
unit xxxx. 

See PROG 5 under Configuration 
Data Set Card for each device. 

1. See the operator panel on 
PWR 74 for the location of the 
Enable/Disable switch. 

2. Place the selected 
Enable/Disable switch in the 
enable position. 

3. RepJy with any character. 

1. See the operator panel on 
PWR 74 for the location of the 
Enable/Disable switch. 

2. Place the selected 
Enable/Disable switch in the 
enable position. 

3. RepJy with any character. 

Verify that the Enable/Disable 
switch for the selected channels 
is in the Disable position on the 
addressed storage director. If it 
is in the Disable position, 
suspect the switch, cable, and 
associated CIF 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. 

Verify that the Enable/Disable 
switch for the selected channel 
is in the EnabJe position on the 
address storage director. If it 
is in the Enable position, go to 
cable swap procedure on CARR 230. 

PROG 70 
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3880 OL T Error Messages 

SECTION REFERENCE 
ID NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS 

3880A 074 SD BUFFERED LOG OATA-000010008000006000000000000000 

3880A 075 

3880A 076 

3880A 077 

SENSE 1/0 COMMAND ERROR 
SO-XXXXRTN-01 PASS-01 
XPTDCC-OXPTD STATUS-OCOO 
*RCVDCC-X 

X=O, l , 2, or 3 

READ AND RESET BUFFERED LOG COMMAND ERROR 
SD-XXXXRTN-01 PASS-01 
XPTD CC-0 XPTD STATUS-OCOO 
*RCVDCC-X 

X= 1, 2, or 3 

CHAINED SENSE 1/0 COMMAND ERROR 
SD-XXXX RTN-01 PASS-01 
XPTDCC-0 XPTD STATUS-OCOO 
*RCVDCC-X 

X= 1, 2, or 3 ,__ ___ _,_ ____________________ ~ "·-
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DIAGNOSTIC INFORMATION 

Storage control logs have been 
reset. The data displayed was 
not logged. 

Failed to receive the expected 
condition code or status (OCOO) 
after issuing a Sense 1/0 
Command. 

Failed to receive the expected 
condition code or status (OCOO) 
after issuing a Read and Reset 
Buffered Log Command. 

Failed to receive the expected 
condition code or status (OCOO) 
after issuing a chained Sense 
1/0 command. 

3880 OL T Error Messages 

CE ACTION 

None 

1. Verify that the Enable/Disable 
switch for the selected 
channel is in the Enable 
position on the storage 
di rector. 

2. Go to the cable swap procedure 
on CARR 230. 

1. Verify that the Enable/Disable 
switch for the selected 
channel is in the Enable 
position on the storage 
director. 

2. Go to the cable swap procedure 
on CARR 230. 

1. Verify that the Enable/Disable 
switch for the selected 
channel is in the Enable 
position on the storage 
director. 

2. Go to the cable swap procedure 
on CARR 230. 

3880 OL T Error Messages 
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3880 OL T Error Messages 

REFERENCE 
SECTION I 0 NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS 

3880A 078 SENSE 1/0 DATA RCVD ERROR 

3880A 079 READ and RESET BUFFERED LOG DATA RCVO ERROR 

3880A 080 ENTER 11 R11 TO RERUN TEST, 11T11 TO TERMINATE 

3880C, D 081 EXIO DID NOT START, JOB TERMINATED 

3880C, D 082 UNSPECIFIED I /O ERROR, SEE PRINTER OUTPUT 
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DIAGNOSTIC INFORMATION 

The sense data received during a channel Sense 1/0 
command had an invalid message format or content. 

The sense data received during a channel Read and 
Reset Buffered Log command had an invalid message 
format or content. 

None --

EXIO command failed during OLTSEP or OLTEP. 
Received a non-zero return code from the EXIO 
macro. 

~ 

Wait 1/0 command failed during OLTSEP or OL TEP. 
Received a non-zero return code from the 
1/0 macro. 

A21802 
17 Jun 85 

Wait 

3880 OL T Error Messages PROG 80 

CE ACTION 

Go to the cable swap procedure on 
CARR 230. 

Go to the cable swap procedure on 
CARR 230. 

Enter "R" to run the test again. 
Enter "T" to end the test. 

1. See the printer output for 
additional information. 

2. Check for the fo I lowing 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. 

3. Go to the cable swap procedure on 
CARR 230. 

1. See the printer output for 
additional information. 

2. Check for the fo 1 lowing 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. 
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3880 OL T Error Messages 

SECTION REFERENCE 
10 NUMBER ERROR MESSAGES ANO CONSOLE COMMUNICATIONS 

3880C, 0 083 COND CODE 1 RCVD, POSSIBLE NO TRACE DATA 
AVAIL. 

3880C, 0 084 COND CODE 2 RCVO, RETRIES EXHAUSTED 

3880C, D 085 COND CODE 3 RCVD 

3880A, B 000 

3880A 086 

3880C, D 086 

T3880A, B CANNOT RUN ON UNIT-XXXX. 
UNSUPPORTED CU OR DEVICE TYPE. 

CU INITIATED SELECTION COMMAND ERROR. 

T3880C,D INCORRECT OLT FOR DASO/SD 
CONFIGURATION. CDS ENTRY IN ERROR. 
OLT TERMINATED. 

3880 
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DIAGNOSTIC INFORMATION 

Received a Condition Code 1. 

Received a Condition Code 2. 

Received a Condition Code 3. 

Failed to receive expected Condition Code or 
status (OCOO) after issuing a recalibrate command. 

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. 

A21802 
17 Jun 85 

CE ACTION 

1. See the printer output for 
additional information. 

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. Channel interface is disabled. 

3. Go to the cable swap procedure on 
CARR 230. 

1. See the printer output for 
additional information. 

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. Channel interface is disabled. 

3. Go to the cable swap procedure on 
CARR 230. 

1. See the printer output for 
additional information. 

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. Channel interface is disabled. 

3. Go to the cable swap procedure on 
CARR 230. 

Validate CDS entries for unit/device 
addresses specified. Refer to 
PROG 5 regarding CDS card format. 

See CE 'Action for reference number 
075 (PROG 60). 

1. Use correct OLT for configuration. 
2. Examine and correct CDS entries. 

3880 OL T Error Messages PROG 85 
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3880 OL T Error Messages 

SECTION 
ID 

REFERENCE 
NUMBER ERROR MESSAGES ANO CONSOLE COMMUNICATIONS 

3880A 099 UNXPCTD MACRO RET CODE-xx RCVD FROM yyyyyyyy 
or 

3B80B 
Error Print 
Module 
(yyyyyyyy) 

ALLOCATE 

CE COM 

CONVERT 

DPRINT 

EXIO 

GRAB 

PLINK 

WAITIO 

SCUTEST 

3880 
MIM I Seq AM0001 

IPN 6315675 
16 of 19 

o Copyright IBM Corp. 1984. 1985 

Macro Return 
Code (xx) 

Termination Reason 
Termination 

Code 

04 Module not avai table 
08 Device not in device 

entry list 
OC Space allocated 
OA Space not avai I able 

04 Module not avai !able 
08 Error executing module 

04 Module not avai I able 
08 Error from extended 

binary-coded decimal 
interchange code 
(EBCDIC) to hexadecimal 
conversion 

04 
08 

oc 

04 
08 
08 

08 
oc 

04 

08 

oc 

04 

04 
08 
oc 

04 
08 

881143 
13 Jan 84 

Module not avai table 
Error while printing 
out line of data 
Incomplete parameter list 

Module not avai Jab le 
Device not avai table 
Device not primary 
or data protected 
Device busy 
Fi le protect violate
attempt running 
OLT vs. CE pack 

Device not in device 
entry list 
Entry list contains 
only one device 
Device descriptors 
not avai I able 

Module not available 

Module not available 
Timed out 
Error - device not 
va 1 id 

Module not available 
OS/OLTEP: Unit address not 

varied off Ii ne 
DOS/OLTEP: Unit address 

not in OL TEP 
partition 

OLTSEP: Unit address is 
OLTSEP device 

A21802 
17 Jun 85 

D 

D 

C,D 
C,D 

D 

0,0 

0 

H 
0 

D 
C,D,T 

0,0 
T 

c 

D 

D 
T 
o,c 

C,H 

DIAGNOSTIC INFORMATION 

The OLT error print module 
YYYYYYYY indicates an error 
(macro return code xx). This 
type of error is usually caused 
by a failure in the OLT error 
print module (except in the case 
of error print modules EXIO and 
WA IT I 0). 

The following list indicates 
possible causes of termination 
codes: 

Termination 
Code 

c 

D 

H 

0 

T 

u 

Possible Cause 

Incorrect config
uration data set 

Faulty OLT error 
print driver 

Fau I ty hardware 
including the 
console printer 

Faulty OLT 

Device under test, 
including chan
nel and/or 
storage director 
hardware and 
software 

User Error 

CE ACTION 

1. Restart OLTEP or OLTSEP. 

2. Check the configuration data 
set (CDS) to ensure that it 
is correct for the system. 
See PROG-5 under Configura
tion Data Set Card for Each 
Device. 

3. A return code of 04 means: 
a. The OLT and the OLT 

error print are not at 
compatible levels. 

b. The error print module 
has been removed from 
the OLT I ibrary. 

c. The device is shared by 
more than one 3880 
storage control. This 
is indicated in the 
device address word. A 
shared device is not an 
error condition. 

3880 OLT Error Messages PROG 90 
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3880 OL T Error Messages 

SECTION REFERENCE 
ID NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS 

3880A None COND CODE = X, REPLY ANY CHAR TO RETRY 

3880A None INTERVENTION REQUIRED, REPLY ANY CHAR TO RETRY 

3880 
MIM I Seq AM0001 
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DIAGNOSTIC INFORMATION 

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. 

None 

CE ACTION 

1. Before continuing, determine 
if the wait indicator is 

3880 OL T Error Messages 

I ighted on the operator panel. 
2. If the Wait indicator is not 

I ighted, run the 3880 channel 
interface (CHL-1) wrap 
diagnostic. 

3. Go to the cable swap procedure 
on CARR 230. 

4. If the Wait indicator is 
lighted, enter any character. 

5. 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. 

1. If the Wait indicator is 
1 ighted on the operator panel, 
enter any character. 

2. 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 OL T Error Messages 
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3880 OL T Error Messages 

SECTION REFERENCE 
ID NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS 

OLTSEP SEP1251 UNREADABLE LABEL ON xxxx 
SEP 1371 csw xxxxxxxxxxxxxxxx 
SEPl371 SNS xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
SEP139D xxxxxxxx 

REPLY B TO BYPASS, R TO RETRY, P TO PROCEED 

OS IF01251 UNREADABLE LABEL ON xxxxxxxx 
OL TEP IFD1251 csw xxxxxxxxxxxxxxxx 

IFD1251 SNS xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
IF0139D xxxxxxxx 

REPLY B TO BYPASS, R TO RETRY, p TO PROCEED 

OLTSEP SEP1381 DEV xxxx NOT OPERATIONAL CC=3 
REPLY B TO BYPASS, R TO RETRY, p TO PROCEED 

OS IFD1381 DEVICE xxxx NOT OPERATIONAL CC=3 
OL TEP IFD139D REPLY B TO BYPASS, R TO RETRY, PTO PROCEED (MAY 

DESTROY DATA) 

3880 
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DIAGNOSTIC INFORMATION 

OLTSEP may wait for approximately 
30 seconds before presenting this 
message. 

If the channel interface switch 
is disabled when starting T3880A, 
this message wi 11 be presented. 

3880 OL T Error Messages PROG 100 

CE ACTION 

Reply P to start T3880A. 

Enable the storage director 
channel interface switch and 
reply P. 
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3880 OL T Error Messages 

Nine (9) standard error numbers have been reserved for errors 
encountered by the Start 1/0 routine used by the OL T sections. 
These error numbers are XX091 through XX099, where XX is 
the routine number. 

SECTION 
10 

xxxxx 

xxxxx 

xxxxx 

xxxxx 

xxxxx 

EXAMPLE 

REFERENCE 
NUMBER 

XX091 

XX092 

xxo93 

XX094 

XX095 

ERROR MESSAGES ANO CONSOLE COMMUNICATIONS 

ENVIRONMENTAL ERROR 

CHANNEL CHECK 

WAIT TIMED OUT 

ERR ON SENSE 

32 RETRIES 

*T3880A-10 RTN 001 DEV/LN0160 ECA 0 
REFERENCE NUMBER 00005 

ERROR ON DIAGNOSTIC LOAD CHAIN 
CCWOl 53 008683 40 00 0001 CAW 00008880 
*ccwo2 44 OOB6AD 40 00 0020 

XPTD CC 0 RCVD CC 0 
XPTD CSWl 00 008890 OCOO 0001 

*RCVD CSWI 00 008890 0200 0001 

3880 
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DIAGNOSTIC INFORMATION 

Some error occurred on a test CCW 
chain which established error 
logging mode or the storage 
director was in forced Jogging 
mode. 

This error message is printed out 
in the Start 1/0 subroutine when 
any channel checks are found in 
the CSW status. The test is 
terminated when channel checks 
are found. 

This error message is printed out 
in the Start 1/0 subroutine when 
the test has timed out while 
waiting for ending status. The 
test is terminated when it times 
out. 

This error message is printed out 
in the Start 1/0 subroutine. When 
the sense is not posted, another 
Start 1/0 is tried. 

This message is printed prior to 
terminating a section if any of 
the following were received on 
Start 1/0 and retried 32 times: 

This is an example of the error 
message output whenever a status 
error occurs. 
This message includes: 

An '~ 
3880A 
10 
RTNOOl 
DEV/LN 

REFNUM 

First Line 
An * on CCW02 
An * on RCVD 
csw 

Error message 
OLT ID 
OLT Version/Level 
Routine in OLT 
Device address 
against which. OLT 
was run 
Provides index into 
error dictionary 
Name of test 
Fa(Jing CCW 
Failing status 

3880 OL T Error Messages 

CE ACTION 

Go to the cable swap procedure on 
CARR 230. 

Go to the cable swap procedure on 
CARR 230. 

Ending status not received from 
CCW chain printed with this 
message. Subsystem may have gone 
busy or not operational, which 
invalidates further testing. Look 
for messages to this effect 
fol lowing the reference number. 

Go to the cable swap procedure on 
CARR 230. 

Go to the cable swap procedure on 
CARR 230. 

Go to the cable swap procedure on 
CARR 230. 

See reference number in this 
section and proceed, using 
diagnostic information and CE 
action. 

3880 OL T Error Messages 
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References to Other Sections 

See the CARR section for the checks, adjustments, removals 
and replacements of the diskette drive and its parts. 

See the PWR section for information on the operator and power 
switch panels. 

See the INST section for information on the channel interface 
and control interface cable connections. 

See the Maintenance Diagram Manual (MOM) for the gate board 
layout. 
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17 Jun 85 

Contents LOC 1 

Contents LOC 1 



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 

1 xx Power switch panel 
2xx Bulk power supplies 
3xx Maintenance power supply 
4xx Primary power box 
5xx Operator panel 
7xx Central power control !CPC) board 
Bxx Device interface board 

PS-2 

Axx. AC distribution/control board power (subsystem 
storage) 
Bxx Cache Power (subsystem storage) 
Cxx SD Auxiliary Power (subsystem storage) 

Power 
Supply 1 

3880 
MIM 

Subsystem 
Storage Gate 
018 

Power Stack 
Label . 
(See LOC 15f 

Regulator 
+5 v 
(See LOC 20) 

Power Supply 
Fan · 

Regulator Cards 
+6 V,-1.5 V, 
+8.5 V, or 12 V, 
and 
Multilevel 
(See LOC 23) 

DC Bulk Power 
Supply 2xx 
(See LOC 25) 

I Seq A00001 
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FRONT VIEW 
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Subsystem Storage 
Power Switch, 
Power Switch Panel { 1 xx) 
(See LOC 71) 

01 B Gate 

Foot Not 
Used 

Diskette Drive 
(See CARR 
Section) 

Cache Power 
+5.0 V, and +8.5 V 
Bxx (See LOC 50) 

SD Auxiliary 
....,...,..,....,_ __ ~..,._ __ Power 

+1.7 V and +5.0 V. 
Cxx (See LOC 55) 

AC 
Distribution/Control 
Board Power . 
+1.7 V and +5.0 V 
Axx (See LOC 45) 

Maintenance Power 
Supply 3xx 
(See LOC 35,40) 

Primary Power Box 
4xx (See LOC 41, 43) 

A21802 
17 Jun 85 

INSIDE VIEW 

Power 
Supply 2 

: ...... ---..o;.--- Host and Device 
EPO Cable Connectors 
(See LOC 95) 

Operator Panel 
(5xx) (See PWR 74) 

Central Power 
Control (CPC) 
Board (7xx) 
(See LOC 60) 

Device Interface 

INST 100) 

Two Channel 
Switch Pair, 
Additional 
Feature 

Front And Rear Views LOC 10 

Note: 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 
01 B Gate 
(See LOC 75) 

REAR VIEW 

01 A Gate 
Gate 

Power Switch 
Panel (1 xx) 
(See LOC 71) 

Maintenance 
Board 
(See LOC 75) 

U-~~~~;._--A Gate Fans 

Hinge End 
of Gate 
(See LOC 95) 

Connector 
(See LOC 95) 

Safety Interlock 
Switch (Hidden 
Under the Cable 
Access Panel) 
(See LOC 95, 
and PWR 76) 

Front And Rear Views LOC 10 



Power Stack Label 

The figure shows the following parts on the power stack label. 

5 V regulator 

6 V and multilevel regulator cards 

C204 through C207 capacitors 

CP201, CP203 through CP210 circuit protectors 

CR201 through CR212 rectifiers 

TB202 and TB203 terminal boards 

Fan 

3880 
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/ 
/ 

/ 
/ 

/ 

' ' ' ' ' ' 

/ 
/ 

/ 

.s 

' ' ' 

/ 
/ 

/ 

' ' ' 

Two or Four Channels (TCA) 

One, Two or four Channels 

Fan 

O> .. 
IC 

> 
<O 

~ u 
c 

COM IN 01 02COM 

©®®©® 

5V 
Reg 

SD2 oc 
Increase 

SD1 

6 
Increase 

Z' 
IC 

ii 
> 
.!! 
·;::; 
3 
:i! 

00 0000000000000000 

0 ~ 7 

co 
0 
N 

I [;] 0 

~ 
8 

('\I 

a: 
0 

[;J 9 

(ffi] 0 

lmJ 1 

~ 2 

Power Stack Label LOC 15 

Four Channel Switch, Additional (FCA) 

COM IN 01 02COM 

©®®©s 
OV SD2 oc 

Increase 

5V SDI 

Reg C> 
Increase 

Fan 

O> 

ii' .. 
IC IC 
> ii 

> 

=E 
3 
:Ii: 

00 0000000000000000 

0 [ffi] 0 

~ ~ 1 
N 

~ I 

~ 
2 

CA a: 207 u 
a CR 
N 208 Ill 
I- CA 

209 

Power Stack Label LOC 15 



Regulator +5 Volt 

The +5 V regulator contains the following parts: 

+5 V regulators 

J 1 connector 

PS 1 thermal switch 

• TB 1 through TB5 terminal boards 

Voltage adjustment potentiometers 

3880 
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/ 
/ 

/ 
/ 

/ 
/ / 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

/ 

/ 
/ 

/ 

J Connector 
Pin Numbers 

/ Raised bar is 1 4 7 
at pin number 1~ 0 0 0 

10 
0 

PS1 Thermal Switch 
(Manual reset) 

0 0 0 0 

0 0 0 0 
3 6 9 12 
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Jl 

13 
0 

0 

0 
15 

+5 V Regulator 

Overvoltage I ~ 
Potentiometer ~ 
(Factory adjust 
only) 

------. 

S02 Voltage 
'(p.._ Adjustment 

Potentiometer 
(Turn counter
clockwise to 
increase 

6! voltage.) 

"- S01 Voltage ~Adjustment 
Potentiometer 
(Turn counter
clockwise to 
increase 
voltage.) 

Regulator +5 Volt LOC 20 

Regulator +5 Volt LOC 20 



Regulator Cards 

The figure shows the following regulator cards and their parts: 

-1.5 V, +8.5 V or-'" 12 V, and multilevel regulator card 

+ 6 V regulator card 

J 1, J2. J4. and J5 connectors 

Voltage adjustment potentiometers 

+6 V Regulator Card 

J2 

3880 
MIM I Seq AQ0001 

c Copyright IBM Corp. 1994, 1995 

o I I I r;0. I 

:_L_:JJ 
I I 

I I 

i~--t-: 
o I 
I~ JI 

IPN 6315676 
5 of 25 

881143 
13 Jan 84 

FRONT / 
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/ 
/ 

/ 
/ 

J4 

/ 
/ 

/ 
/ 

J5 

Regulator Cards LOC 23 
MULTILEVEL REGULATOR CARD 
-1.5 Vdc (see note 1 ), +8.5 Vdc or + 12 Vdc, and 
+3.0 Vdc (see note 2) 

Notes: 

1. When CP207 is not installed, the -1.5 Vdc regulator is 
installed on the A gate between GTB-3 and GTB-4. 

2. +3.0 Vdc not used on this model. 

Regulator Cards LOC 23 



DC Bulk Power Supply 

Power Supply 1, (2xx) 

The DC bulk power supply contains the following parts: 

C204 and C207 capacitors 

CP201, and CP203 through CP210 circuit protectors 

3880 
MIM 

CR201 through CR212 rectifiers 

Heat sink and rectifiers 

TB202 and TB203 terminal boards 

I Seq AQ0001 
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Two Channel or Two Channel Switch Pair, Additional 
(TCA) 

One. two, or four channels 

CR207 
through 
CR212 

A21802 
17 Jun 85 

----

DC Bulk Power Supply LOC 25 

Four Channel Switch, Additional (FCA) 

Eight Channels (FCA) 

------------Bulk --
Power----....
Panel ', ru ..... . 

.... 
TB204 

..... 

~ "' 

DC Bulk Power Supply LOC 25 



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 
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-----FRONT ----
VIEW 
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Three-Phase AC 
Bulk Supply 

Terminal 
Number1 

Three Phase AC Bulk Supply LOC 30 

TB201 

Three Phase AC Bulk Supply LOC 30 



Maintenance Power Supply - 60 Hz 

Power Supply 1, (3xx) 

The maintenance power supply - 60 Hz contains the following 
parts: 

C301 through C304 capacitors 

CP301 through CP304 circuit protectors 

CR301 through CR303 rectifiers 

T301 transformer 

T301 TB terminal board 

TB301 terminal board 

R301 through R303 resistors 

3880 
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/' 

---- ----

FRONT 
VIEW 
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R301 
R302 
C302 

----

Maintenance Power Supply - 60 Hz 

------------

I 

I 

I 

---- ---- _.,..-"!!! 

Terminal 
Number 1 

Maintenance Power Supply - 60 Hz LOC 35 

CR303 (24 Vdc) 

CPJ04 
CPJOJ 
CP302 
CP301 

Maintenance Power Supply - 60 Hz LOC 35 



Maintenance Power Supply - 50 HZ 

Power Supply 1, (3xx) 

The maintenance power supply contains the following parts: 

C301 through C304 capacitors 

CP301 through CP304 circuit protectors 

CR301 through CR303 rectifiers 

T301 transformer 

T301 TB terminal board 

TB301 terminal board 

R301 through R303 resistors 

Heat sink and rectifiers 

3880 
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FRONT 
VIEW 

Maintenance Power Supply - 50 Hz 

I R301---~--T_::S:=:=s;::-1~ 
R302 -

CJ02~~~~~~~--!~ 

A21802 
17 Jun 85 

Terminal 
Number 1 

Heat Sink 
and Rectifiers 

T301TB 

Maintenance Power Supply - 50 Hz 

' ' 

/CR303 (24 Vdc) 

,~, 
~' 
~ 

CA302 (-5 V) 

Maintenance Power Panel 

CP304 
CP303 
CP302 
CP301 

Maintenance Power Supply - 50 Hz 

LOC 40 

LOC 40 



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 

CA401 rectifier 

Convenience outlet 

J401 connector 

K401, K402, and K404 relays 

S401 diskette drive AC switch 

T401 isolation transformer assembly 

T401TB terminal board 

TB401 and TB403 terminal boards . 

The figure also shows the wiring sides of relays K401, K402, 
and K404. 

I 

~ 
K404/LJ I 

ferminal 
Number 1 

N/C 3 

N/O 4 6 

Com 7 9 

Coil 
A B 

K404 Wiring Side 

PN 6315676 3880 
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Terminal 
Number l 

-----

TB403 
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CB401 

Primary Power Box 

N/O 3 6 9 

N/C 
2 5 8 

c:::J 
Coil A II kl 
Com 

4 

K401 and K402 
Wiring Side 

Isolation Transformer 
Assernhly ( T 401 ) 

Ifs 

Primary Power Box ~ 50 Hz (Except Japan) 

I 
I 
I 

¥7) 

fi~ 
C402 

CP401 

0 1 18 17 
0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 
4 

Primary Power Box - 50 Hz (Except Japan) 
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CA401 
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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 

CB401 circuit breaker 

CP401 through CP404 and CP406 circuit protectors 

CR401 rectifier 

Convenience outlet 

Diode assembly 

J401 connector 

K401, K402, and K404 relays 

S401 diskette drive ac switch 

T 401 isolation transformer assembly 

T 401TB terminal board 

TB401 terminal board . 

The figure also shows the wiring sides of relays K401, K402, 
and K404. 
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1 3 

4 6 

7 9 

A B 

K 404 Wirinq Side 

I 

~ 
K404/LJ 
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Primary Power Box 

N/O 

N/C 

Coil 

~ Com 

I 
Terminal 
Number 1 

Primary Power Box - 60 Hz And 50 Hz Japan 

----Diode Assembly 

3 

2 

All 

K401·X (+)to K401-Z 
K402-X (+)to K402·Z 

Isolation Transformer 
Assembly (T 401) 

T401TB 

Convenience 
Outlet 

6 9 

5 _8_ 

k1 !Is 
_1_ 4 7. 

K401 and K402 Wiring Side 

20 
0 

0 

0 

0 
4 

CR401 

t 
J401 

19 18 H 
0 0 0 

0 0 0 

0 0 0 

0 0 0 
3 2 1 

Primary Power Box - 60 Hz And 50 Hz Japan 
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AC Distribution I Control Board Power 

Power Supply 2, AC Power 
Distribution I 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: 

Contactor-s KAO 1, KA02, and KA03 (KA02 and KA03 may 
not be present on machines with expanded storage) 

Capacitors CAO 1, CA02, CA03 and CA04 

Circuit Protectors CPAO 1 • CP A02, CP A03 and CPA04 

Regulator A20 

Transformer TAO 1 

Filters FA01, FA02 and FA03 

Heat sink and rectifier assemblies 
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INPUT 200/208 
VOLTAGE 

CSAC Card 

230/240/ 
400/415 

REG REG REG REG 
830 820 840 810 
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FAN 
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7
0 ~ 

JA06 jA08 

JA01 
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JA02 JA03 JA04 

AC DIST/CNTL BOARD POWER (AXX) 

CRA03 

AC Distribution I Control Board Power 

TOP VIEW OF 
BASE PLATE ASSEMBLY 

CPAOJ 

AC Distribution I Control Board Power 
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+5, -5, and +8.5 Vdc Cache Power 

Power Supply 2, (Bxx) 

Mschines Without Expanded Storsge 

PS2 area Bxx power assembly contains up to four regulators 
named Reg-810, Reg-820, Reg-830, and Reg-840. Each 
regulator supplies power for up to SM bytes of subsystem 
storage installed in the B Gate (Boards 018-B 2 and 01 B-A2). 
Each regulator supplies +5, -5, and +8.5 Vdc. The following 
regulators are needed: 

Storage 
Size 

BM bytes 
16M bytes 
32M bytes 

Supply 
Installed 

Reg-830 
Reg-820 
Reg-840 and 
REG-810 

Machines With Expanded Storage 

PS2 area Bxx power assembly contains up to two regulators 
named Reg-820 and Reg-830. Reg-B30 supplies power for 
BM or 16M bytes of subsystem storage. Reg-820 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 

SM bytes Reg-830 
16M bytes Reg-830 
32M bytes Reg-820 
48M bytes Reg-820 
64M bytes Reg-820 

PS2 area Bxx contains the following parts: 

Regulators B 10, 820, 830, and 840 (see note) 

Fan assembly 

Connectors PB 10 and PB 11 . 

Note: Reg B 10 and Reg 840 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 
MOM (R 30). storage type and size can be determined. 
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(See Note) 
RegB10~---..:....-~__;.---l~ 

+5, -5, and +8.5 Vdc Cache Power 

Subsystem Storage Power 
(Bxx) 

......------r JBOl 

L.J ... .------%1- JB02 

1-1-4----~- JB04 

1+----~- Reg 820 

, __ (S_e_e_N_o_t_e)__.,_ RegB40 

+5, -5, and +8.5 Vdc Cache Power 
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SD Auxiliary Power 

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 de 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 CCO 1, CC02 and CC03 

3880 
MIM 

Transformer TCO 1 

Regulators C 10 and C20 

Connectors JCO 1, JC02. JC03 and JC04 

Rectifiers CRCO 1, CRC02. and CRC03 
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SD Aux Power lCxx) 

CC03 I I 

CC02 I ~ 
CC01 1---r::: 

I I 
CRC02 CRC01 I I II 

D~~ 
TC01 

A21802 
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TBC01 

I Reg C20 
Reg C10 

~Fan 

SD Auxiliary Power 

Side View 
Reg ClO or C20 

0 0 0 0 
0 0 0 0 
0 0 0 0 

[illL 
JCOl 

0 I JCOJ 
0 

~ 0 
JC02 

..J 

SD Auxiliary Power 
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Central Power Control Board 

Power Supply 1, (7xx) 

The figure shows the following parts of the central power control 
(CPCI board: 

C701 capacitor 

J701 through J709 connectors 

Hold, pick, and +24 Vdc processing unit power up sequence 
indicators 

CR701 through CR705 rectifiers 

K701 through K704 relays 

R 701 through R 705 resistors . 

The figure also shows the wiring side of relays K 701 through 
K704. 
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0 

0 

J701 J702 

1
0 

5o 9o'b1b 1 5 9 13 17 J703 00000 
00000 00000 
00000 00000 
00000 

4 8 12 16 20 
00000 

4 8 12 16 20 0 

K701 K702 

0000 0000 
0000 0000 

0000 000 0 

0 0 0 0 

~1'L.---_c1_01 _____.~ + 

J704 

J706 

1 5 9 13 17 21 
000000 
000000 
000000 

4°a01P1~2~2!? 

J707 

1
0 50 9db1[/b 
000000 
000000 
000000 

4 8 12 16 20 24 

K703 

0000 
0000 

0000 

0 0 

CR704 

o-flli-o 
~ 

J709 

~ 
J705 

105 9 13 17 0000 
oo 0 0 0 
00 0 0 0 
00 0 0 0 

4 8 12 16 20 

K704 

00 0 0 
00 0 0 

0000 

0 0 

J708 

0 

1 5 9 13 17 21 
000000 
0 0 0000 
ooopoo 

4° s0 S'1Pif?2~ 

0 

Central Power Control Board 

Processing Unit 
Power Up 
Sequence Indicators 

N/C 0 1 02 03 

N!O os 06 o7 

o4 

oB 

Com o9 010 011 012 

Coil 013 8014 A 

K701 through K704 
Wiring Side 

Central Power Control Board 
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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 

LSO 1 through L804 and l806 through LB 10 relay 
indicators 

A 1 through A 9 resistors . 

Also shown is the wiring side of relays KBO 1 through K811 . 

Device Interface 
~~~~~~~~;;.;..:~-Power Board 
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(New Type) 
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J801 103050 

204060 

KB01 ,...----- K802 

0000 
0000 

L801 
aooo rren 
0 0 u.!_u 
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K804 K805 

K807 

0000 
0000 

0000 
0 0 00 

K808 

0000 
0 0 

0000 
0000 

K80Y 

L806 
0000 lfi1 

_o __ o_ ll!JJ 

0000 
0000 

0 

L807 L808 0 0 0 0 L809 

goo~ ~ ~oo~ ~=II _o __ o_~ 
~~ 

K810r-----~--. K811r-~------. 

000 
000 

O O O L810 

.__0 ..... o_o_o_o_ f[!] 
~ 
~ 

CR10 

0 
J803 

5 9 13 17 21 
000000 
000000 
000000 
000000 

4 R 12 16 20 24 

000 
000 
0 0 0 

0 00 

_Q_ 
0 

~ 
CRlt 

0
5 9013 17 21 
0 000 

J804 0 0 0 0 0 0 
000000 
000000 

4 8 12 16 20 24 

0 

N/C 

N/O 

Com 

Coil 

Device Interface Power Board 

01 02 03 04 

05 06 07 08 

09 010 011 012 

013 
A 

014 

K801 through K809 
Wiring Side 

016 09 010 

0 14 °15 °0 

0 13 °6 °1 
0 0 0 

11 12 5 

Coil 0 O 
4 2 

03 o, 

KS 10 and K811 
Wiring 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 
normallv open (N/0). 

Device Interface Power Board 
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Power Switch p anel 

Power Supply 1, ( 1 xx) 

The back side of th r~ar of the 01 A e power switch an . hg0<e: gate. The folio . p el ,. access;bl I wing parts are sh e_ rom the own m the 

EC101 'connector 

J101 through J104 , connectors 

S101 St , orage Director 1 . switch 

trector 2 switch S102, Storage D" 

S103, DC p ower switch 

S104 M · ' amtenance p ower switch 

S l05, Device Po wer Sequ . 
S106 encing sw;tch 

' Power Select switch 

Sl 10 s , ubsystem S torage p 
S 111 p ow er sw;tch 

8 witch ' ort 1 Mod S . 

S112,Port2 Mode Switch 

Power Status indicators . 

See PWA-2S 

3880 
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for a front v· iew and description 

REAR VIEW 

Switch 106 

Subsy-;tern 
Storage Po 
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DC Power 
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Power 
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ower 
Se9uencing ~ //~ 
Switch ~?7 

Storage ~~ Q;<ectm 1 / cJ s~orage >«/ /.V J?s103 
Dorector 2 / // ( 04 """ ~ ~ t:J S106 

Port 1 Mod 
S 

. e 
witch St 11 

Port 2 Mod 
Switch 51 l; 

~00 5105 

//d c::;J v S101 

,~e:r 5102 

Subsystem Po Storage 
wer Switch 

Pow c-.. " er ,_,:,•lch p · anel 

Ol B Gate 
Subsystem St or age 

INSIDE VIEW 

Number 1 
Pin 

Number 1 
Pin 

Diskette 0 . rive 

Host a d 
EPO C~bl~~vice onnectors 

Power Switch Panel LOC 71 

Pin Side Sh own 

J101 and J102 ~nnector J103 
Pm Numbers 

J104 
C~nnector 
Pm Numbers 

N.umber 1 
Pm 

0 

0 

0 

0 

0 

0 

0 

0 

Power Switch Panel 

0 

0 

0 

0 

0 

0 

0 

0 
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Gate Boards 

There are two gates in the 3880 Models with subsystem 
storage: 01A and 018. The 01A gate contains the following 
boards. 

01A-A 1 Four Channel Switch, Additional for Storage 
Director 2 

01A-A2 Four Channel Switch, Additional for Storage 
Director 1 

O 1A-A3 Two Channel Switch Pair, Additional for Storage 
Director 2 

01A-A4 Two Channel Switch Pair, Additional for Storage 
Director 1 

01A-B 1 Maintenance Board 

01A-82 Not used 

01A-B3 Storage Director 2 

0 lA-84 Storage Director 1. 

The 01 B gate contains the following boards: 

01B-A1 = Subsystem Storage Control 

01 B-A2 = Subsystem Storage Array ( 16-32 M bytes on 
machines without Expanded Storage only) 

018-81 = Not Used 

01B-B2 =Subsystem Storage Array (0-16M bytes on 
machines without Expanded Storage or 8-64M bytes on 
machines with Expanded Storage). 

Note: Refer to INTRO 10 in the ECM to convert card 
location (Cyxxx) to LAM page. 
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J CONNECTOR PIN LOCATIONS 

P;nl~ 
2ye;n4 

PinlOo 0 0 1 2 0 0 0 
Pin 6 

4 Position 
Connector 

CPCP Subsystem Storage 
- Control Power Distribution 

(YC 550) 

6 Position 
Connector 

Al Board 
Subsystem Storage 
Control __ _:_ _ _.lW±-=:::~~::ITtPn~~e~ 
(Jyxxx) 

A2 Board 
Subsystem Storage --r-::~---?:-:-::-=~H-~ 
{Cache) Array Board 
(Not used on machines 
with expanded storage) 
(Ky)(xxl 

CPMP 
-+-Subsystem Storage 

Power Distribution 
(YC 650) 

018 Gate 
Therrnals (YC 900) 

9 Position 
Connector 

61 Soard 

12 Position 
Connector 

Thermal Switch 
(Manual Reset behind 
the Power Switch Panel) 
(YA 151) 

---------BJ Board 
Thermal Switch 

~;;..... ........ ~~~-- Four Channel Switch (YA 1511 
Additional SD1 (Byxxxl 

----83 Board is Storage 
Director 2, Card Side (Gy xxx) 
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Circuit Card Connector Assignments 

The figure shows the location for a top-card connector end and a 
board connector end on a circuit card and their ground pins. A 
circuit card can be one-wide, two-wide, or four-wide. 

A top-card connector (TCC) cable connector is shown. The TCC 
cable connector also plugs into the TCC end of the card at the 
W, X, Y. or Z position. For example: if a TCC cable connector is 
plugged into the Y TCC end of the card, the D 13 pin would 
connect with the Y 13 pin. 

Top-Card Connector (TCC) 
Cable Connector 

28 
29 
30 
31 
32 

X33 

Y22 

Ground Pins 

W23 W04 
W27 woe 
W31 Wl2 

X23 X04 
X27 xoa 
X31 X12 Y33 

Y23 Y04 222 
Y27 Y08 
Y31 Y12 

223 Z04 
227 zoa 
231 Z12 

W02 
03 
O•I 

G5"' 06 

07 ' 
08 ' 

09 ""' 
10 
11 
12 

W13 
W22 

X02 W02 

X13 

Y02 

233 

213 

Yl3 

Z02 / 

/ 
/ 

/ 

/ 
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Circuit Card 
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05 

/ 06 

' ' 

07 
08 
09 
10 
11 
12 

013 

J02 

Jl3 

P02 

P13 

U02 

~ 
U13 

802 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 

813 

G02 

G13 

M02 

M13 

S02 

S13 
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Card Contact Assignments 

(Viewed from bottom of card) 

002 

013 

J02 

P02 

U02 

002 

Conponent 
Side 

802 

Wiring 
Side 

813 

G02 

M02 

§ ~ ..._so2 

§§ 
o a 

§§ 
DO 

Four-Wide Card 

Two-Wide Card 

(Viewed from bottom of card) 
1.5 Density Card 

002 -.ia:Jct.""'lf-- 802 

013 

C02 

Wiring 
Side 

813 

J02-Ml::::C::C~~-G02 

P02 

U02 

002 

Component 
Side 

013 

H02 

N02 

T02 

Four-Wide Card 

B § ..-..B02 

8 B w· · a 8 ..,._ . mng 
a B Side 

~ § _813 

One-Wide Card 

Ground Pins 

008 
J08 
P08 
U08 
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Logic Board Pin Identification (20 Card Board) 

The figixe shows examples of pins located on 1/0 sockets, rows 
1 and 6. a tour wide card socket, and 1. 5 density sockets 
located in positions: M2. N2, P2. and 02. 

An example of a cable connector is also shown. 

20-Card Logic Board, Pin Side 

T 1 B 11 

iaYe.laiA/ 

Cable Connector 
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GJF JE 10 JoCe I 08 0 loAe OB DB DB DB 
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• • • 04 

• .. • 05 

• • • • • • 
06 015 

• • • 08 

• • • 09 

• • • 10 

• • • 11 

• • • 12 

• • • 13 

j • .... H •••• • 1 . .......... · 1 
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Logic Board Pin Identification (22 Card Board) Logic Board Pin Identification 

The figure shows examples of pins located on 1/0 sockets, rows 
1 and 6, and on a four wide card socket. 

An example of a cable connector is also shown. 

Cable Connector 
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22-Card Logic Board, Pin Side 
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1/0 Socket 
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110 Socket 
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Crossovers 

The Maintenance Diagram Manual (MOM) contains a complete 
set of diagrams showing the boards and top-card connectors for 
the 3880. 

In the e)(ample 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: 

1. Top-card connector identification W, X, Y, or Z 

2. The card sockets on the gate board, A through X. 

CAUTION 
When disconnecting or reconnecting top-card connectors, 
always pull or push the connector straight out or in to 
prevent breaking the logic card shroud. 
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Top Card 
Connectors 

w 

x 

y 

z 
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YA YB 

11 11 
YJ YK 

11 11 
D E F 
~ r--- r--

WO EFG 

XDEF 

YD EFG 

....___... ....___... ...____ 

ZA ZB 

11 11 

YC YD 

11 
YL YM 

II 
G H J K ..---- r--"- .........--- r--

"' ""' 
WJK 

XGH XJKL 

YHJK 

ZGH ZJK 

~ ~ 
.___ ......____. ....__ "'--

zc ZD 

II 

Crossovers LOC 90 

YE YF YG YH 

11 II 11 II 
YN yp YQ YR 

II 11 11 11 
M l r---- r---

N .---- p a 
~ 

R ,.---..--. 

WLMN 

YLMN YOR 

ZLM ZQR 

~ ~ - .....___ .....__. i.....- ....____.. 

ZE ZF ZG ZH 

11 II 11 11 
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MD and Cable Connectors, Convenience Outlet, Frame, and Gate Parts 

Connectors, Convenience Outlet, Frame, 
and Gate Parts 

The figure shows the following parts: 

B 1 board and 83 board thermal switches 

D 1 through 08 device cable connectors 

OlA-gate 

01A-GTB 1, GTB2, GTB3, and GTB4 gate terminal boards 

OlB-gate 

01 B-CPCP and CPMP gate terminal boards 

H 1 through H8 host cable connectors 

Channel interface cable connectors 

Control interface cable connectors 

Convenience outlet 

Device, host, and remote cable connectors 

Maintenance device {MD) connector 

R 1-R4 remote enable/disable switch connectors 

Safety interlock switch. 

Device, Host, and Remote Cable Connector 

Wiring 
Side 
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Channel Interface and Control Interface 
Cable Connectors 

Storage Control 

STORAGE STORAGE 
OIRECTOR 1 DIRECTOR 2 

BUS BUS 
CTL-1 CTL-1 

CHL-1 
CHANNEL A 

CHL-1 
CHANNEL B 

CHL-1 
CHANNEL C 

CHL-1 
CHANNF.L D 

TAG 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

TAG 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

CHL-1 
CHANNEL A 

CHL-1 
CHANNEL B 

CHL-1 
CHANNEL C 

CHL-1 
CHANNEL D 

MODEL 21 · 
(Tailgate viewed from inside the machine) 

CTL-1 

STORAGE 
DIRECTOR 

NOT USED 

BUS/TAG 

BUS IN 

TAG IN 

STORAGE 
DIRECTOR 2 

NOT USED 
CTL-1 

BUS/TAG 

BUS IN 

TAG IN 

MODEL 23 

(Tailgate viewed from inside the machine) 
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J501 
through 
J505 
(Behind 
Operator 

Tailgate viewed from 
.inside the machine. 

MD 
Connector-~..-...~!'-' 

Convenience-""?-""'..-. 
Outlet 

For a Vievv 
of this Area 

MD and Cable Conn., Conv. Outletg Frame, and Gate Parts 

01 B·Gate 

Safty 
Interlock 
Switch 
!Hidden under 
the Cable Access 
Panel) 
(See PWR-76) 

Hinge End 
of Gate 

A 1 A2 A3 A4 R5 A6 A 7 

DODD DOD 
DODD ODO 
0000 000 

R8 I 
D
~ Remote 

Enable/Disable 
Switch Cable 
Connectors 

H8 

D [ 
Host Cable 
Connectors 

08 

D Device Cable 
Connectors 

MD and Cable Conn., Conv. Outlet, Frame, and Gate Parts 

LOC 95 
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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 

Sockets. 

See the example D to locate 01T-A1 KO. 

Channel Interface and Control Interface 
Cable Connectors 

Model 23 
STORAGE STORAGE 

DIRECTOR 2 DIRECTOR I 

NOT USED NOT USED 
CTL-1 CTL-1 

BUS/TAG BUS/TAG 

BUS IN BUS IN 

TAG IN TAG IN 

Mode 1 21 
STORAGE STORAGE 

DIRECTOR 2 DIRECTOR I 

CTL-1 

CHL-1 
CHANNEL A 

CHL-1 
CHANNEL B 

BUS 

TAG 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS 

TAG 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

COLUHN___.. A2 ~ Al 

Row 
A 

CTL-1 
B 

c 
0 

CHL-1 
E CHANNEL 

F 

G 

H 
CHL-1 

A 

J CHANNEL B 

K 

lcABLE SOCKET J ~ CABLE SOCKET of 

D 
Frame Tailgate Column Row Socket 

EXAMPLE 
01 T A I K 0 

Tailgate viewed from outside the machine. 
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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. 

Serpent Connector Blocks 

B 

D 

B 

Viewed From Inside the Machine 

Light Gray 
Serpent 
Connector 
Block 

Dark Gray 
Serpent 
Connector 
Block 
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Tailgate Cable Connector Pin Identification 

Storage Control 

Control Unit 

I 

J
',' 
1 Channel and Device 

Cable Connector Side 

,' /;,' 
/I 

Control Unit Cable Connectors 

Ribbon 
Cable 

Tailgate Cable Connector Pin Identification 
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Introduction 

The 3880 power circuits and assemblies are divided into four 
major groups: 

Primary Power 
Logic Power (PS 1) 
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 200/220/380/400/415 
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 pow~r box to 
the diskette drive, 01A-gate blowers, maintenance power 
supply, and logic power supplies. 

Logic Power (PS 1) 

The logic power supply includes: 

Three-phase bulk supply 
DC bulk supply 
Regulators and cards. 

The logic power supply (PS 1) distributes power to 01A-83 
(S02) and 01A-B4(SD1) 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 
controlled by switches on the power switch panel. 

The logic power supply output voltages are: +5 Vdc, + 1.5 Vdc, 
-5 Vdc, +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 -5 Vdc) and the storage control 
board (+5 Vdc and + 1. 7 Vdc) on the 01 B gate. It also supplies 
additional power (+5 Vdc and+ 1. 7 Vdc) to SD 1 and SD2 (L2, 
M2, and N2 cards). AC power is also supplied for the 018 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. 
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OJA-Gate 
Blowers 
Diskette 
Drive 

PRIMARY POWER 

Maintenance 
Supply 
{PSM 
Supply) 

OIA-t 
Board 

Diskette 
Drive 
Logic 

Logic Supply 
(PSl) 

3 Phase Bulk 

----------------
PS2 Area,DC Bulk 

Cxx 
----------------

Regulators 
and Cards 

t 
01A-B3/B4 

Boards 

Subsystem 
Storafe 
Power PS2) 
3 Phase 
Bulk 
----------
Regulators 

.t 018-Gate 

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-81 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 
Local position. 

3. Press the Subsystem Power switch (operator panel) to the 
Off position. 

01A-A3, A4, B3, B4 Boards (Storage Directors 
1and2) 

Warning: To prevent damage to the power supply, always use 
the DC Power System switch (power switch panel) when 
removing de power from both storage directors at the same 
time. 
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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. Press the DC Power System switch (power switch panel) to 
the Off position. 

01A-A3, A4, 83, 84 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. 

018-A 1, 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 PS 1 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. 

Introduction PWR 17 

3. Reset any tripped circuit breakers or circuit protectors. 

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 
(MIMI 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 Crouoven 

002 - w22--

013- - 813 W33 _., -W13 

- G02 - X02 

P02 - - M02 Y22 - - Y02 

uo2- 222 - - 202 

Introduction 

Pin Side of Board 
1.5 Density Card 
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Introduction (Continued) 

Card Replacement Power on Procedures 

· 01A-B 1 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. 

01 A-A3, A4, 83, 84 Boards (Storage Directors 
1and2} 

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. 

01 A-A3, A4, B3, 84 Boards (Storage Director 1 
or Storage Director 2 Only} 

1. Turn the Storage Director Power SD 1 or 502 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-A 1, 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. 
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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 

PS2 

1 xx Power switch panel 
2xx Bulk power supplies 
3xx Maintenance power supply 
4xx Primary power box 
5xx Operator panel 
7xx Central power control (CPC) board 
Bxx Device interface board 

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. 
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Operator 
Pane15xx 

Central Power 
Control Board --~-.... ..f'I 
7xx 

Device Interface 
Power Board Bxx 

-1.5 Vdc Regulator 
(Between GTB-3 and GTB-4) 

SD Auxiliary Power 
Cxx (See YC800-YC850) 

Cache Power 
Bxx (See YC600-YC760) 
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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 controlled by the main 
circuit breaker. CB401 IJ. 
DANGER 
Circuit breaker CB401 must be turned off when 
maintenance is performed on the primary power circuits 
or hardware. 

Circuit protector CP402 fJ protects the primary winding of 
isolation transformer T401 (60Hz). which supplies power for the 
convenience outlet llJ and the +24 Vdc control voltage power 
supply m. 
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: 

In remote mode (while the Power Select switch ID ID is 
in the Remote position), power can be turned on from either 
the host system or the 3880 operator panel. 

In local 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 1 7. 

Unit Emergency 

The Unit Emergency switch E!J 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 mis deactivated, removing power from 
the outlet llJ. This switch is a safety measure to ensure power 
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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 IEJ on the operator panel comes on 
when power on is started from any source. Primary power 
control makes ac power available to the remaining 3 880 circuits 
by picking relay K401 m. which is indicated by the Power-On 
indicator on the operator panel. Activating K401 also activates 
the maintenance power supply D shown by the Maintenance or 
PSM indicator El 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 £m on. 

Power Sequencer And Monitor 

When maintenance power is on, the power sequencer and 
monitor control card l1JJ turns on the power supply PS 1 EJ and 
SD 1 and SD2 auxiliary power (PS2 area Cxx), by picking relay 
K402 m. PS 1 power is turned on in three logic-power 
sequence steps. 

Logic 
Power 
Sequence 
Steps 

Off 
/\ 

v 
on· 

+5 v 
+3 v 
-5 v 
-1. 5 v 

+8. 5 v 
or 

+12 v 

Step 1 

Step 2 

Step 3 

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 e located on the power 
switch panel are on. · 

After PS 1 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 SD 2 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 SD 2 auxiliary power. both storage directors will 
sequence down. 
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Switches 101 and 102 IJ, which are SD 1 and SD2 switches on 
the power switch panel, are used to remove de 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 PS l 
EJ. 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 (018-A 1 ). 

For Machines Without Expanded Storage 

PS2 area 8xx power assembly contains up to four regulators 
(Reg B 10, Reg 920, Reg 830, and Reg 840). Each regulator 
supplies power for up to BM bytes of subsystem storage 
installed in the 8 gate (01 B-82 and 01 B-A2 boards). For a 
subsystem storage with BM 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 830 for SM bytes, 
Reg 820 for 16M bytes, Reg 840 and Reg 810 for 32M bytes 
of storage. 

For Machines With Expanded Storage 

PS2 Area 8xx power assembly contains two regulators. For a 
subsystem storage with 8M bytes or 16M bytes of storage, Reg 
830 is installed. For a subsystem storage with 32M, 48M, or 
64M bytes of storage, Reg 820 is installed. 

PS2 area Cxx supplies 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 PS 1 power. 

The subsystem storage power system has three power 
contactors: KA01, KA02, and KA03. They are controlled by 
the subsystem storage PSM card. KA02 and KA03 are picked 
when the 3880 maintenance power supply powers up and 
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remain picked (except for some PS2 area Bxx failures) until the 
3880 maintenance power supply powers off. A power failure in 
AP-g 830 or RP-g 820 causP.s KA03 to drop but ac power is 
P.IJpplind tn Rn{! 840 and A'~fl 810 throu{lh KA02. A powor 
failurn in Reg 840 or Reg B 10 causes KA02 to drop but ;ic 
power is supplied to Reg 830 and Reg 820 through KA03. 
Contactor KAO 1 controls power to PS2 Area Axx, KA02, and 
KA03. Power failures can be isolated by using the MD. 

Note: On machines with expanded storage, KA02 and 
KA03 may not be present. A failure on Reg 820 or Reg 
830 will cause KAO 1 to drop. 

PS2 area Cxx receives ac power from K402 which is part of 
PS 1. K402 is controlled by the PS 1 PSM card. 

The power on position of the subsystem power switch is active 
only in the remote mode, while the power off position fs 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. 
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Notes: 

1. 3880 machines installed in dual frame configuration have 
their Unit Emergency switches connected in series. 

2. CP406 auxiliary contacts are installed on all 50 Hz 
machines except those for Japan. 

3. On machines with expanded storage, KA02 and KA03 may 
not be installed. 
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Power-On Sequence 

Notes: 

1. If in remote mode. a power-on select can come from the 
system or operator panel switches. If in local mode, a 
power-on select can come only from the power switch 
panel. 

Chart 
Lin• 
No. 

' 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

3880 
MIM 

Logic Signal Name 
Page Number 

+24 Vdc Control Voltage YA115 

24 V Indicator on CPC Panel YA 161 

Unit Emergency Switch YA 171 

Pick Relay K404 YA115 

Power To Convenience Outlet YA115 

Power On Select {See Note 1 ) YA181 

Pick Relay K701 YA161 

Pick Relay K401 YA 115 

Power On Indicator YA171 

Maintenance Power On YA121 

Pick Relay K402 (Logic Power) YAl 11 

t 5 Vdc, -1.5 Vdc YA133 

+8.6 Vdc or +12 Vdc YA105 

+6 Vdc YA105 

SD Auxiliary Power (+1.7, +51 YC820 

Storage Director Power LED See PWR-27 

Pick Relay KA02, KA03 
YC200 (See note 2) 

Pick Relay KA01 YC200 

+5 Vdc, +1.7, Control Board 
YC400 
YC600 

+8.5 Vdc :t 5 Vdc, Storage BO 
YC600, YC620 
YC700, YC720 

I Seq AS0001 
I PN 6315677 

8 of 44 
881143 
13 Jan 84 

~Copyright IBM Corp. 1984, 1986 

2. KA02 and KA03 may not be present on machines with 
expanded storage. 

1
without thi! voltage, n!thing belo.Jthis line ca~ take place~ 

1 

1, 2 

4 

Local or Remote 

6 

7 

7 

8 

10 

I 
11 

+5 Vdc, 24 Vdc Maintenance Power LED On 

12 

13 
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Power Switch Panel 

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 YA 137 and YA 181. 

I~ 

Power Switch Panel and Subsystem Storage Power 

(See Note) 

Power On Status 

SD1 SD2 Maintenance 

0 

Ceution: 
See MIM Power 17 for card 
removal /replacement procedure. 

Power Select 
Remote 

DC Povvvr Maintenance 
System Power .__ ___ __, 

On On 

B B 
Off 

Power Up or Down is Inhibited By a Power Check 

To Reset: 
Press the Device Power Sequence Switch to the Disable Position. 
Press operator panel Subsystem Power switch to Off. 
Reset all tripped CBs and CPs. 
Turn Power Select Switch to Local. 
Press DC Power SntP.m Switch to On. 
Press Subsystem Storage Power Switch to On. 
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Subsystem Storage 

Mode 

0 0 
Port 1 ' Port 2 

Diagnostic 

BB 
Normal 
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Power Switch Panel (Continued) 

Introduction 

The 3880 power is divided into four functional 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 I Remote 
Switch (S 106) 

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. 
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Maintenance Power Switch 

The Maintenance Power switch (S 104) 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 Statt'.ls 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-81) 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 (S 103), with the Power Select 'Switch 
(8106) in the Local position, controls DC power to all the boards 
on the 01 A gate except the B 1 and B 2. This switch is used 
when it is necessary to remove de power from both storage 
directors at the same time. DC power to all boards (except B 1 
on the 01 A gate and the 018 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. 
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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 (01 B 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 de power from 
both storage directors at the same time. 

The Storage Director Power SD 1 switch controls de power to 
storage director 1. In the Normal position, de power is 
sequenced on and off by the power sequencer and monitor. In 
the Off position, de power is turned off only to storage director 
1. 

The power sequencer and monitor senses the position of both 
storage director switches and turns PS 1 off if both switches are 
off. However, the power supply can be damaged if both storage 
director power switches SD 1 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 de power from 

. both storage directors at the same time. 

The Storage Director Power SD2 switch controls de power to 
storage director 2. In the Normal position, de power is 
sequenced on and off by the power sequencer and monitor. In 
the Off position, de power is turned off only to storage director 
2. 

The power sequencer and monitor senses the position of both 
storage director switches and turns PS 1 off if both switches are 
off. However, the power supply can be damaged if both storage 
director power switches SD 1 and SD2 are in the Off position 
and there is a failure in the power sequencer and monitor. 
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Device Power Sequencing Switch 

The Device Power Sequencing switch (S 105) 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 themon. 

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. 
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AC Distribution and +24 Vdc Supply 

DANGER 
Letha( voltages are present in the power servicing area. 
Safety is most important. Assume all circuits are live until 
m1,assured. Capadtors are possible exploding devices. 
W9Br safety glasses when working in the power area. 

Always install all safety covers before powering on the 
machine. 

Notes: 

1. Transformer input wiring is shown connected for 240 Vac 
60 Hz. See YA 111 and YA 115 for other configurations (50 
Hz). 

2. KA02 and KA03 may r:ot be present on machines with 
expanded storage. · 
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YAl 11 
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To Maintenance Power 
Supply (See PWA-49) 

YC200 
YC200 

KA01 

} To SD 
Aux Power 
Area Cxx 

AC Distribution and +24 Vdc Supply PWR 28 
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i--------+----+--+--t DIST. 
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Supply 
(See PWR-521 

YC 
300 

This diagram is logical Jy correct, 
but not point-to-point. See the MDH 
power diagrams for point-to-point 
wiring. {Use YAxxx and YCxxx 
reference to find the correct page.) 

Reg 810 
YC720 
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YC700 

Reg 830 
YC600 
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YC620 

Trans
' former 
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CSFA 
1.7 Vdc 
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01 8 Gate Fans 

YC320 

Area Bxx Fan 
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To 
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CP401 Switch 

C401 

+ 

~24 Vdc 
Control 
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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. 

Note: 3880 machines installed in a dual frame 
configuration have their Unit Emergency switches 
connected in series. 
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001 
Is the Unit Emergency switch in tHe Power Off 
position? 

y N 

002 
Is the +24V LED on (CPC board)? 

y N 

A B 
1 1 

003 
Trip and reset main CB401. 

Is CB401, CP301, CP401, CP402, CP403, or 
CP406 tripped? 

y 

I 
N 

004 
Measure the de voltage across C401 
(see LOC 55 and YA115). 

ls it between +19.2 Vdc and +30.9 Vdc? 

y N 

10 

005 
Measure the line voltage at the input to 
T401 (see LOC 55 and YA115). 

Is line voltage present? 

y 

I 

I 

007 

N 

006 
There is an open circuit to T401. 
See PWR 28, YA115, and YA111. 
CB401 or CP402 could be bad, 
or phase A or phase B power could be 
missing. 

Measure the 24 Vac input to CR401 
(see LOC 55 ahd YA115). 

Is it between 13.5 Vac and 22 Vac? 

y 

I 

I 
I 
009 

N 

008 
Replace T401. Verify that ac power 
at the convenience outlet is correct. 

Exchange CR401 and C401. 

There is an open circuit in the +24 Vdc 
distribution. See PWR 76 and YA105. 
CP401, CP406, and the Safety Interlock 
switch, the Unit Emergency Switch, CP301, 
or the OIA-81 board thermal could be bad. 

No Power at the Convenience Outlet 

A B c 
1 1 1 

2 I 

I 

014 

I 
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 

I 
013 

012 
If there was an earlier machine problem, 
continue with the MD diagnostics. 
If not, return the machine to the customer. 

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 CP401 problems; 
see PWR 23 for a Power Control summary). 

Is K404 picked? 

y 

I 

I 

b16 

N 

015 
K404 is bad or the circuit to K404 is bad. 
See PWR 76, YA105, and YAl15. 

Check for power at the convenience outlet. 

Is the power OK? 

y N 

I 

I 

I 
020 

017 
Is this 3880 60 Hz or 50 Hz for Japan? 

y 

I 

019 

N 

018 
There is an open circuit between the 
convenience outlet and CB401. This 
circuit includes TB403, CP403, and 
K404 points and connecting wires. 
See YAlll, YAl15, and LOC 50. 

There is an open circuit between T401 and the 
convenience outlet. See PWR 28 and YA115. 
K404 points, CP403, or T401 could be bad. 

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. 
If not, return the machine to the customer. 

No Power at the Convenience Outlet 

PWR 29 

PWR 29 



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 
po~er 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 lamp 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 Voltage 

Checks chart on PWR 33. 
7. Disconnect the maintenance device. 
8. Reinstall all covers. 

Service Notes 

1. Capacitor Check with CE Meter 
a. With power off, discharge the capacitor by shorting the 

terminals. 
b. Open the circuit to one capacitor terminal. 
c. Set the meter range to Rx 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 

3880 
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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 voltage 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 de 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-B1 C2 and O 1A-B1 E2 if wrong 
voltage levels are not detected by the power sequencer and 
monitor sense circuits. 

If four channel switch, additional feature is installed, reinstall 
B1H2. 

4. Check that the ac input voltage is correct and that all three 
phases are present at TB401 (see PWR 28). 

A21802 
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Overload Isolation 

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 until 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. 

2. Press the DC Power System switch (Power Switch panel) to 
the Off position. 

3. Remove two cards at a time from the failing board. 
4. Press the DC Power System switch to the On position. 
5. If the Subsystem Power Check LED (Operator panel) is off, 

the failing card has been found. 
6. 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. 

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. 

Voltage Checks PWR 32 

DC Voltage Checks 

Measure each de voltage in the order listed in the Voltage 
Checks table. Measure both the de 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. 

Th~ +24 Vdc control voltapf'.l supply has no output voltage 
adiustment. However, it is possible to change the transformer 
primary input taps. The primary taps at T 401 determine the ac 
input to the +24 Vdc control voltage 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 YA 1 3 1 . 

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 de 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 X 1 
probe placed on the test points shown in the voltage checks 
chart. The frequency of ac ripple associated with input voltage 
is less than 500 Hz. 

Place the probe ground on any convenient ground point. 

V nlt~no f'horlcc PWR ~7 



Voltage Checks (Continued) 

Regulator Replacement 

Before exchanging any_;egulator, 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 all 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 MO 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 SD 1 and 502 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. Adjust the SD1/SD2 +5 Vdc regulator for +5.07 V measured between gate TB4-1 
and -4 for SD 1 and measured between Gate TB 3- 1 and -4 for SD 2. 

2. The de voltage and the peak ac ripple voltage must not be more than the maximum 
acceptable de voltage. 

3. The 01 B-A2 Board is present only when 32 M bytes of storage are installed on a 
machine not having expanded storage. Machines with Expanded Storage may have 

3880 
MIM 

dil Copyright IBM Corp. 1984. 1985 

2 or 4 MB storage cards. By comparing storage card part numbers to the plug 
charts in the MOM (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 POI NT ACCEPTABLE AC 
SUPPLY SEE NOTE 3 RANGE ** RIPPLE MIM MOM 

+24 Vdc CPC Board +19.2 Vdc to 800 mV PWR 76 YAl61 
Contro 1 J704-1 +30.9 Vdc 
Voltage J704-2 Gnd {See Note 2) 

+5 Vdc 01A-BI +4.5 Vdc to 300 mV PWR 49 YA407 
Maintenance E2D03 +s.s Vdc 

E2D08 Gnd {See Note 2) 

-5 Vdc OJA-Bl -4.5 Vdc to 300 mV PWR 49 YA407 
Maintenance E4D10 -5.5 Vdc 

E2D08 Gnd (See Note 2) 

+24 Vdc OIA-BI +21. 2 Vdc to 600 mV PWR 49 YA407 
Maintenance EJD07 +26.8 Vdc 

E2D08 Gnd (See Note 2) 

+12 Vdc 01A-B4/B3 + 11. 4 Vdc to PWR 68 YA151 
SD1/SD2 U4B11 +12.6 Vdc 
B4/B3 K4D08 Gnd (See Note 2) 
Boards 

+6 Vdc OIA-B4/B3 +5.76 Vdc to PWR 64 YA151 
SD1/SD2* X2012 +6.24 Vdc 

K4D08 Gnd (See Note 2) 

+5 Vdc OIA-B4/B3 +4.85 Vdc to PWR 62 YA151 
SD1/SD2* V5003 +5. 15 Vdc 

K4D08 Gnd (See Notes 
I and 2 for 
adjustinJ 
voltages 

-1.5 Vdc 01A-B4/B3 -1.35 Vdc to PWR 58 YA151 
S01/SD2 X3B13 -1. 65 Vdc 

K4D08 Gnd {See Note 2) 

-5 Vdc OlA-84/83 -4.55 Vdc to PWR 58 YA151 
SD1/SD2* U2B06 -5.45 Vdc 

K4D08 Gnd (See Note 2) 

* Adjustable regulator 
**Under-voltage sensing is below the lower limit of the 

acceptable range. 

Voltage Checks (Cont.) PWR 33 

MAXIMUM REFERENCE PAGE 
POWER TEST ACCEPTABLE AC 
SUPPLY POINT RANGE ** RIPPLE MIM MOM 

+6 Vdc 01A-A4/A3/ +5.76 Vdc to PWR 64 YA151 
S01/S02* A2/Al +6.24 Vdc 

R2012 (See Note 2) 
K4D08 Gnd 

+5 Vdc OIA-A4/AJ/ +4.85 Vdc to PWR 62 YA151 
SDl/S02* A2/A1 +5. 15 Vdc 

R4003 (See Notes 
K4008 Gnd 1 and 2 for 

adjustiny 
voltages 

- I. 5 Vdc 01A-A4/A3/ - I. 3 5 Vdc to PWR 58 YA151 
SOl/502 A21A 1 - I. 65 Vdc 

R3Bl3 (See Note 2) 
K4D08 Gnd 

+5 Vdc OlB-Al +4.5 Vdc to ±150 mV PWR 66 YC560 
Control C2003 +5.5 Vdc 
Board C2008 Gnd (See Note 2) 

+1.7 Vdc OlB-AI +1.615 Vdc to ±30 mV PWR 66 YC560 
Control C2G06 +1.785V 
Board C2008 Gnd (See Note 2) 

-
+5 Vdc OIB-A2/B2 +4.55 Vdc to ±40 mV PWR 66 YC760 
Subsystem M2B13 +5.45 Vdc YC660 
Storage C2B13 (See Notes 

. C2008 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-A2/82 +7.735 Vdc to ±80 mV PWR 66 YC760 
Subsystem M2Bll +9. 265 Vdc YC660 
Storage C2811 (See Notes 

C2008 Gnd 2 and 3) 

+1. 7 Vdc OlA-BJ/84 +I. 615 Vdc to ±30 mV PWR 66 YC850 
S01/SD2 L2G06 +1.785 Vdc 

L2008 Gnd (See Note 2) 

+5 Vdc OlA-BJ/84 +4.75 Vdc to ±50 mV PWR 66 YC850 
S01/S02 L2003 +5.25 Vdc 

L2008 Gnd (See Note 2) 

Voltage Checks (Cont.) PWR 33 



Power Sequencer and Monitor Initialization 

PS1 

!Chart Logic Page Line Signal Name level 
I No. Number 

1 K401 YA 115 

2 + 5V Maintenance Supply YA 121 + 

3 Power Sequencer and Monitor Reset 

4 Pick K402, Turn On +3 V, +5 V YA111, YA115 
-1.5 V, -'5 V Bulk Supply YA133 

5. Turn Off Sequence Mask 1 YA407 

6 Test Sequence t 

7 
Turn on +B.25 V 

YA133 or +12 V Series Regulators + 

8 Turn Off Sequence Mask 2 YA407 

9 Test Sequence 2 

10 Turn on +6 V Regulator YA 133 + 
~ 

11 Turn on Auxiliary SD 
YC960 Power +1.7, +5 Vdc 

12 Turn Off Sequence Mask 3 YA407 

13 Test Sequeoce 3 

14 Power On Reset (POR ~ to Storage YA407 
Director Boards 

Notes: 

1. KA02 and KA03 may not be present on machines with expanded storage. 

2. Description of failure conditions are located on PWR 39. 

PS2 
Chart 
Line 

I No. 

1 

2 

3 

4 

3880 
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Logic Page Signal Name 
Number 

Pick k-A02, K-A03 (See note 1) YC200 

Pick K-AOl 

Sequence Mask 

Power On Reset 

I Seq ASOOOl 

YC200 
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100 ms 

' 
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100 ms Delay 

-
100 ms Delay 

-

legend: 

-

Power Se·quencer and Monitor Initialization 

----• The bar indicates the active condition of the signal, not its level. 
W/////////////////////. The shaded ar,ea indicates variable timing. 

Power Seauencer and Monitor lnitialinitinn 
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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 de 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. If 
the same failure is detected concurrently on both storage 
directors, an action B occurs. 

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 
subsystem storage and the SD auxiliary supply. It also checks 
the status of CPs and thermals unique to PS2. All faults (except 
CP faults) are latched and displayed in a sense regis1er. 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 co11tains 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. 

3880 
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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. 

A21802 
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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 display of option 
A. 

BASE POWER SENSE: 

10 
60 
BO 

20 
70 
co 

30 
Be 
DO 

40 
90 
EO 

50 
AO 
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 PWR 39 
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Power Sense Conditions (Continued) 

Power Symptom Code Table 

See PWR 41 for subsystem storage power sense. 

DISPLAY CODE (HD) SENSE CONDITIONS 

REGISTER REGISTER UNLESS NOTED, SENSORS ARE ON THE POWER 
ADDRESS DATA BIT SENSE CARD (PSH) 01A-B1C2 

8 K402 CMD 
1 4 PSM CP Chain 

2 Thermals 
1 +24.0 V Bias 

8 +6.0 V Regulator turn-on signal is missing 
4 2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

c 

0-F 
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2 
1 

8 
4 
2 
1 

a 
4 
2 
1 

8 
4 
2 
1 

8 
4 
2 
1 

8 
4 
2 
1 

8 
4 
2 
1 

8 
4 
2 

1 

8 
4 
2 
I 

8 
4 
2 
1 

8 
4 
2 
1 

Not used 
Not used 
Stack CP Chain 

+6.0 v ov 
+5.0 v ov 
Not used 
+8.S V or +12 v ov 
Not used 
+6.0 v oc 
+5.0 v oc 
Not used 

+8.S V or +12 v oc 
Not used 
+10.7 V Regulator Bulk UV 
+12 V Regulator Bulk UV 

Not used 
Not used 
-5.0 V UV Storage Director 1 (See Note 
-5.0 V UV Storage Director 2 (See Note 

+5.0 V UV Storage Director 1 
+5.0 V UV Stora~e Director 2 
+5.o v uv OJA-A Board 
+5.0 V UV 01A-A3 Board 

+6.0 V UV Storage Director I (See Note 
+6.0 V UV Storage Director 2 (See Note 
-1. 5 V UV Storage Director I 
-1. 5 V UV Storage Director 2 

Not used 
Not used 
+8.5 V or +12 v UV Storage Director 

(See Note 1} 
+8.S V or +12 V UV Storage Director 

(See Note 1 } 

-1.S V UV 01A-A4 Board 
-1.5 V UV 01A-A3 Board 
+6.0 V UV 01A-A4 Board 
+6.0 V UV 01A-A3 Board 

-5 V UV Maintenance Power (See Note 
Not used 
+5 V UV 01A-A2 Board (See note 4) 
+5 V UV OlA-Al Board (See note 4) 

-1. 5 V UV 01A-A2 Board (See note 4) 
-1. 5 V UV OJA-Al Board (See note 4) 
+6 v UV 01A-A2 Board (See note 4) 
+6 v UV 01A-A1 Board (See note 4) 

Not used 
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1 ) 
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1 ) 
1 ) 

SEQUENCE SERVICE 
MASK MASK 

1 

3 

0 

3 
1 
2 
2 

3 
1 
2 

2 

1 
1 

1 1 
1 2 
1 1 
1 2 

1 I 
I 2 
1 I 
1 2 

3 I 
3 2 
I I 
I 2 

2 1 
2 2 
2 I 

2 2 

1 I 
I 2 
3 I 
3 2 

I I 
I 2 

1 I 
1 2 
3 I 
3 2 

ACTION REFERENCE 
See PAGE 

Note 2 
and 3 

PWR 42 
B PWR 44 
B PWR 42 

PWR 49 

PWR 46 

PWR 44 

PWR 63 
PWR 61 
PWR 65 
PWR 66,68 

PWR 63 
PWR 61 
PWR 65 

PWR 66,68 

PWR 52,61 
PWR 68 

B PWR 59 
B PWR 59 
B PWR 57 
B PWR 57 

B PWR 61 
B PWR 61 
B PWR 61 
B PWR 61 

A PWR 63 
A PWR 63 
A PWR 57 
A PWR 57 

A PWR 65 
A PWR 65 
A PWR 66,68 

A PWR 66,68 

A PWR 57 
A PWR 57 
A PWR 63 
A PWR 63 

A PWR 49 

B PWR 61 
B PWR 61 

A PWR 57 
A PWR-57 
A PWR-63 
A PWR-63 

A21802 
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Notes: 

1 . Sensors are located on the power control card at 
01A-B1E2. 

2. Action= 

A - Power on Reset to board 

B - Power off ,the logic supply. 

3. To display registers, see PWR 39 (MD Sense Register 
Display). The MD will display the procedure used to display 
the contents of these registers. 

4. The sensors are located on the power control card 
01A-81H2. 

5. 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.) PWR 40 

/ 
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Power Sense Conditions (Continued) 

Additional Power Symptom Code Table for Models with 
Subsystem Storage 

DISFLAY CODE (MO) SENSE CONDITIONS 

REGISTER REGISTER UNLESS NOTED. SENSORS 
ADDRESS DATA BIT ARE ON PSM CARD 01A-B1J2 ACTION 

0 8 Non Simultaneous SD Faults 
4 Invalid Power Ccnfiguration H 
2 Configuration Bit 1 

' Configuration Bit 0 

1 8 Not Used 
4 +1.7, +5 CP Trip Reg C20 0 
2 Thermal SD P/S Area Cxx E 
1 +1.7, +5 CP Trip Reg C10 c 

2 8 +1. 7 ov Sense Reg C20 D 
4 +1. 7 ov Sense SD2 D 
2 +1. 7 ov Sense Reg CIO c 
I +I. 7 ov Sense SDI c 

3 8 Reg C20 +5 01 Sense at SD2 D 
4 Reg C20 +5 OV Sense at Cxx D 
2 Reg ClO +5 01 Sense at SDI c 
I Reg ClO +5 OV Sense at Cxx c 

4 8 Reg C20 +5 OV Sense at SD2 D 
4 Reg C20 +1.7 01 D 
2 +5 OV Sense SDI c 
1 Reg ClO +1.7 01 c 

5 8 +1.7 UV Sense at SD2 D 
4 +5 UV Sense at SD2 D 
2 +1.7 UV Sense at SDI c 
1 +5 UV Sense at SDl c 

6 8 Non Simultaneous Subsystem 

4 
Storage Faults 
Thermal 8 Gate H 

2 Thermal Area Bxx H 
1 +5 CP Cntl Board Area Axx H 

7 8 Fan Fault B Gate H 
4 Fan Fault Area 8xx H 
2 +1.7 OV Sensed at Reg A20 H 
1 +1.7 OV Sensed at 018-Al H 

8 8 +1.7 UV Sensed at 018-AI H 
4 +5 UV Sensed at 018-AI H 
2 Cable Check in Area Axx or H 

in 8 gate Al board H 
1 Reg A20 1.7 UV Sensed at A20 H 

3880 
MIM 

9 

A 

8 
4 
2 
1 

8 
4 
2 
1 

Reg B10 01 
Reg 840 01 
Reg 820 01 
Reg 830 01 

Reg 810 ov 
Reg 840 ov 
Reg 020 av 
Reg 030 av 
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DISPLAY CODE (MD) SENSE CONDITIONS 

REG I STER REGISTER UNLESS NOTED, SENSORS 
ADDRESS DATA BIT ARE ON PSM CARD 01A-B1J2 ACTION NOTES 

B 8 +5 OV A28 Reg 810 Sensed at 8d G 4 
4 +5 OV A2A Reg 840 Sensed at 8d G 4 
2 +5 OV 828 Reg 820 Sensed at 8d F 4 
1 +5 OV 82A Reg B30 Sensed at 8d F 4 

c 8 +5 UV A28 Reg 810 Sensed at 8d G 4 
4 +5 UV A2A Reg 840 Sensed at 8d G 4 
2 +5 UV 828 Reg 820 Sensed at 8d F 4 
1 +5 UV 82A Reg 830 Sensed at 8d F 4 

D 8 +8.5 UV A28 Reg 810 Sensed at Bd G 4 
4 +8.5 UV A2A Reg 840 Sensed at 8d G 4 
2 +8.5 UV 828 Reg 820 Sensed at 8d F 4 
I +8.5 UV 82A Reg 830 Sensed at Bd F 4 

E 8 -5 UV A28 Reg 810 Sensed at 8d G 4 
4 -5 UV A2A Reg 840 Sensed at 8d G 4 
2 -5 UV 828 Reg 820 Sensed at 8d F 4 
I -5 UV 82A Reg 830 Sensed at Bd F 4 

F 8 
4 NOT USED 
2 
I 

To display Registers, see PWR 39 (MD Sense Register Display). The MD will display 
the procedure used to display the contents of these registers. 

ACTION DESCRIPTION 

c PS2 area Cxx, SDl regulator turned off. 
If an 'Action D' also exists, it becomes 
an 'Act ion E'. 

D PS2 area Cxx, SD2 regulator turned off. 
If ~n '~ctio~ C' also exists, it becomes 
an Act ion E . 

E Turn off both storage directors. 

F Drops KA03 which drops power to regulators 
830 and 820. If an 'Action G' exists or 
the machine does not have expanded storage 
and 16M bytes or less of storage, or the 
machine has expanded storage it becomes an 
'Act ion H'. 

G Drops KA02 which drops power to 
regulators 840 and 810. If an 'Action F' 
exists, it becomes an 'Action H'. 'Action 
G' should occur only on machines without 
expanded storage and having 16M bytes or 
more of subsystem storage. 

H Drops KAOl which drops power to PS2 
area Axx and area 8xx. 

A21802 
17Jun85 

Power Sense Conditions (Cont.) PWR 41 

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. 

2. 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. 

3. These bits indicate the number of regulators installed in PS2 area 0xx: 

xxOO =One regulator (Reg 830). 

xx01 =Two regulators (Reg 830 and Reg 820). 

• xx10 =Three regulators (Reg 830, Reg 820, and Reg 840). 

xx 11 = Four regulators (Reg 830, Reg 020, Reg 840, and Reg 810). 

4. 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 de voltages from different sources. 
The power boundaries are A2A and A2B for the 018-A2 board, and B2A and 828 
for the 018-82 board. The A2A and B2A power boundaries include cards A thru K. 
The A2B and 820 power boundaries include cards L thru V. When BM bytes of 
subsystem storage are installed, Reg 8 30 supplies de power to both halves of the 
010-82 board (B2A and 820). When 16M bytes (or more) of subsystem storage 
are installed, Reg 030 supplies de power to the B2A half of the 01 B-82 board and 
Reg 820 supplies power to the 828 half of the 018-02 board. board. When 32M 
bytes of subsystem storage are installed, Reg 840 supplies de power to the A2A 
half of the 01 B-A2 board, and Reg B 10 supplies de power to the A2B half of the 
010-A2 board. 

Machines With Expanded Storage 

On machines with Expanded Storage only the 018-82 board is used. For machines 
with BM bytes or 16M bytes of subsystem storage, Reg B30 supplies de power to 
both halves of the 010-02 board. When 32M, 4BM, or 64M bytes of subsystem 
storage are installed, Reg 830 supplies de power to the 82A half of the 010-82 
board and Reg 8 20 supplies de power to the 828 half of th~ 01 B-82 board. 

5. 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. 

Power Sense Conditions {Cont.} PWR 41 



Logic Power Turn-On, Thermal Sense, and Power Reset Logic Power Turn-On, Thermal Sense and Power Reset PWR 42 

The Pow~r Select switch must be in the Local position before 
the DC Power System switch can be effective. 

While the Power Select switch is in the Local position, pressing 
the DC Power System switch and the subsystem storage Power 
switch to the On position resets the power-check register and 
picks relay K402. Picking K402 turns on the logic power 
supply (PS 1) to SD 1 and SD 2. 

Pin M04 must be at electrical ground before relays K402 and 
KAO 1 can be activated. The path for ground is through the 
normally open relay point K701-4. 

If both storage director switches 1 and 2 are off, relay K402 is 
de-activated and cannot be activated. 

Maintenance power supply must be on to supply voltages to the 
maintenance board and supply a pick to K402 through card 
01A-B1E2. 

The subsystem storage Power switch turns power on and off 
only to the subsystem storage. This permits maintenance to be 
performed without disturbing 3880 operations. 

Notes: 

1 . The storage gate thermals are located above each storage 
board on the 01 B gate. When one of the thermals opens, 
only the power to the subsystem storage is turned off. 

2. This maintenance analysis page is used for maintenance 
device reference only. See PWR 27 for additional 
descriptions of the switches shown on this page. 

3. For the 01A-B1 board thermal, see PWR 76, PWR 82, or 
PWR 84. 

4. KA02 and KA03 may not be present on machines with 
expanded storage. 
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YA 115 ------w r- YA1~3---, 

Power Select 0 Remote YA407 I I J /1 

s~ ~M_os _ _,..._s_1_E_2_1-_0_0_4 __ . Y-<A ... (_1 s ____ J1-)~---J-<7(4 .... (_0 ___ J4_)),...:a ___ ~ K402LO---J-4_)),_·1_0 __ ""\ ~~ ~6~E To Pick K404 

...L - - - Local PCC Logic Power PS 1 
B1B4B07 

DC Power 
System On 
Sw~----114 

_1__-~~ 5110~~3--~ 0--~· 
Off 

K701-4 

)L 
Storage Director 1 Switch 

M07 

P07 

t 
M04 

Normal j P05 

S101 

0 
Off 

Storage Director 2 Switch 

S102 

0 
Off 

Normal P04 

2 

PSM 
Control 
Card 

Cont actor 

YA151 

YA217 YA217 YA211 

BO? 81 F6C04 81F6E04 B1A3809 
,...__~ >-----< t--( --<1:(( 

A-Boards 
Thermal 
(Optional 
Featurest 

BJ-Board 
Thermal 
(See Note 31 

From Board BJ Thermal to Sense 012 

P12 Main K402 Picked Sense J09 

Subsystem Storage 
Power Switch 

YC960 

B1J2 
G06-----t 

t------t csss 

YA405 

B1C2 

PSC 

PSM 
Sense 
Card 

YA1J7 

-JL YA211 

B1A3B08 
()<}--() )) l Thermal PS1 

This diagram is logically correct. 
but not point-to-point. See the MOM 
power diagrams for point-to-point 
wiring. (Use YAxxx and YCxxx 
reference to find the correct page.) 

YC200 

G07 O On 

r--J-<(1-<_-2_s_1_10_..o T I> J110.3 

~ 0~0-ff~---<(~------G~O~B~ 

01 B Gate 
Thermals 

YC900 
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K701 Picked G02 

G04 

i_f1 YC900 

01B·A1V3B13 

Area BXX Thermal 

512 

01AB1V5B13 

W22 

Area Cxx Thermal 

Z30 Pick KA03 
K-A03 

Logic Power Turn-On, Thermal Sense and Pow~r RA~At PWR 47 



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. 

01A·B1A4-003 

CP auxiliary contact 
points. Closed when 
CP Is reset. 

See Note 1 

+PSM CP Chain 

PSM Board Connectors 
YA211 

CP302 

CP303 

CP304 

Auxiliary 
Contact Points 
YA121 

PSM Board Connectors 
YA211 

-------~• 01A·B1A4·D02 

Notes: 
Flat Wire Bus 
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-B1 A4D02 to 01A-B1 A4D03 and 01A-B1 A2D08 to 
01A-B 1A2007. 

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. 

3880 
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013 

(Must be at ground) 

+From Pwr Stack CP Chain G05 

01A·B1A2-D07 Must be at ground. 

CP Auxiliary Contact 
points. Oosed when 
CP is reset. 

See Note 1 

01A·B1A2-008 

Flat Wire Bus 
"::-Ground 
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Auxiliary 
Contact Points 
YA131 
See Note 2 

YA405 

B1C2 

PSC 

PSM 
Sense 
Card 

Auxiliary 
Contact 
Points 

W08 
(B1J2) .I X08 

.I..(B1J21 

--

Circuit Protector Sense Circuit PWR 44 

This diagram is logically correct, 
but not point-to-point. See the MOM 
power diagrams for point-to-point 
wiring. (Use YAxxx and YCxxx 
reference to find the correct page.) 

SDl .f.1.7 V, +5 V CP W23 

(Must be at ground) 

SD2+1.7V,+5VCP X22 

(Must be at groundl 

+5 V CPA04 Z29 

·(Must Be At Ground) 

PA11·10 

YqJ60 

B1J2 

csss 
Subsy,stem 
Storage 
Pow~r 
Sequence 
and• 
Monitor 

YC900 
CP Auxiliary Contact Points YC900 
Closed When CP is Reset 

..T. PAl 1-11 

Circuit Protector Sense Circuit PWR 44 



Regulator Turn-On and Sense Circuits 

Note: This maintenance analysis procedure page is 
used with the MD only. 

Circuit Theory 

Circuits on the PSM control card (O 1A-B1 E2) 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 tum-on signal or voltage level. 

Regulator turn-on lines must remain at ground to have output 
from the regulators. The 6 Vdc regulator can be turned on by 
grounding J 1-10. The multilevel regulator can be turned on by 
grounding J5-9. 

Note: When CP207 is removed, the -1. 5 Vdc is 
installed on the A gate between GTB-3 and GTB-4. 

3880 
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YA407 

01A·B1E2 

PCC 

J1 Driver J 

~ 

~Driver} 

PSM 
Control 
Card 

G02 

G03 

013 

812 

- Turn On 6 V Reg Sense 

-Turn On 6 V Reg 

- Turn On 8.5 V 
or 12 V Reg Sense 

-Turn On 8.5 V or 12 V Reg 
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-== -

J07 

J13 

Jl-10 

--)>-
Jl-8 
-))-

J5-9 

?s~ 
~>-

YA133 

6 V Regulator 

YA133 

Regulator Turn-On and Sense Circuits PWR 46 

This diagram is logically correct, 
but not point-to-point. See the MOM 
power diagrams for point-to-point 
wiring. (Use YAxxx reference to 
find the correct page.) 

8.5 V or 12 V Regulator 

-1.5 V Regulator 

See Note 

YA405 

B1C2 

PSC 

PSM 
Sense 
Card 

Regulator Turn-On and Sense Circuits PWR 46 



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, +5 Vdc 

Circuit protector 301 distributes +5 Vdc to the diskette drive 
and the maintenance board logic circuits (see YA 12 1 ) . 

CP302, Diskette Drive, -5 V de 

Circuit protector 302 distributes -5 Vdc to the diskette drive 
logic circuits (see YA 1 2 1 ) . 

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 YA 121). 

CP305 

Not used. 
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CP301 

0 
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CP302 CP303 

0 @ 

Maintenance Power Panel PWR 48 

CP304 CP305 

~ ~ 

Maintenance Power Panel PWR 48 



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 
Wear safety glasses when working in the power area. 

Always install all safety covers before powering on the 
machine. 

T301TB 

CP404 1 
T 0 ,.,,,,. T301 
y A111 ~ ~ >" • ,. 

2 
,. 

r-1" 
200/208 v 0 >-. ,. 

> 
3 

~ > • ~ 
220V ®-n_: ,. 

> ,. 
240V 4 

l. 17A 
I .., 

(See Note 3) 
---....__ --

> > > ,. r-

CJ~+ ~ t. .._ 
> 

~ 
,. 

~ ~ 
~ pi. 

YA121 

+5 v 
CR302 

• 
I 

-5V 
CR302 

+24 v 
CR303 

YA121 
TB301 

CP301 
2 ...... 011-0 ~ 

C303+f 

~ 

I ....17\. 4 
I vu 

+ CR301 
C301 ::: r*-0 5 

ri CP302 
K4 

6 .... -
CP303 

~ ..J7J\ 7 
+_[ - -

C302 -.-
CP304 8 

--v~ -0 ~ --

1'>l.10 

YA115 7 
+24 V Control fr---------------------
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 YA 151 for pin locations of the +24 Vdc and -5 Vdc 
special voltage jumpers. 

3. Wiring is ~ 1 :own for 240 Vac 60 Hz. See YA 121 for 
information on other configurations. 

4. When CP 20 7 is removed, the -1 . 5 V de regulator is installed 
on the A gate between GTB-3 and GTB-4. 

See LOC 35 (60 Hz) or LOC 40 (50 Hz) for the location of the 
maintenance. power supply. 
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YA151 
Gate TB1 

..nJ\ 1 _.... 

YA407 

G13 
.----..... (OV) 

P02 ..----1 (UV) 
PlO 

r-- (UV) 

B1E2 

PCC 

Power 
Control 
Card 

~ Maintenance 
Power (PSM) 

~-~LED 
'A) YA 151 

+5 v 
Bl 

Return Board 

Maintenance Power Distribution PWR 49 

This diagram is logically correct, 
but not point-to-point. See the MOM 
power diagrams for point-to-point 
wiring. (Use YAxxx and YCxxx 
reference to find the correct page.) 

-1.5 V (See Note 4) 
J5-7 +8.5 V or 12 V 

..-----+-~ ... ~)-t- Regulator 

J5·4 

---~>-~ 

(See Note 1, 
+3 V Series 
Regulator 

Maintenance +6 V Series 
Regulator YA133 

..17\ 7 
-----""'l""'Lf[fi/ 

+24 v 
I (See 

-5V ~~8~--t--~~~------1 f Note 
2) 

YC960 

B1J2 

CSSS G03 1---------' 
Subsystem 
Storage 
Power G12 

+SV 

Return 

-5V 

+24 v 

Sequence , ..------------
and 
Monitor 

...._ _ __, 

Cable 
Connector Card 

803 

808 

811 

810 

,.--. r-

~~ 

Diskette Drive 
YA311 

Board 

JMO 

------~>-

~ B1-A2B10 

P04 

YA405 

B1C2 

PSC 

PSM 
Sense 
Card 

+5 V Series 
Regulator 

Maintenance Power Distribution PWR 49 



Bulk Power Distribution 

84/83 Boards 

.DANGER 

Lethal voltages artJ present in the power servicing area. 
Safety is most important. Assume all circuits are live until 
measured. Cap11citors are possible exploding devices. 
Wear safety glasses when working in the power area. 

Always install all safety covers before powering on the 
machine. 

Notes: 

1. See PWR 53 for machines with the Four-Channel Switch, 
Additional Feature. 

2. Jumpers are shown connected for 240 Vac. See YA 131 
for jumper information. 

This diagram is logically correct, 
but not point-to-point. See the MOM 
power diagrams for point-to-point 
wiring. {Use YAxxx reference to 
find the correct page.) 
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See 
PWR-28 

r 
Terminal 
Board 201 

Terminal Board 203 

YA111 l'.::ll1 
K402(See {A''C/,,_ _ __, 
+Note) 2 ..... •r.:>i. 

I " "' 
I 
I 
I 

.no-
c~..._ _ ___. 

I ~ r--t---t----+-~T202...-ii--t--....... -+-__ .._ l (See ~ : ~'-+--+--+-__,J~~-
i:....Note )ls 

: ~ : 7 _ F'--+.--..f.--t---:- :a rn 
I ~ C202 ....__ __ _. 

:~ ~9-+-+-+--t----. 

-1 
~ 

..-..2 
T"CJ 

1'::11.3 
'C/ 

-~4 
~ 

n.5 
'CJ' 

..J?lc6 
'<,If 

AC~>-

-n-
AC~>-

~>-

AC~>-
~-4>-

;- (See . f L T203..-..-1--+-+--1----
ll..Note ~~ 10 t:: [. '-----+-+----# 

~ r--J-+ ~'----lt--1---~1---~-~ 

AC}>-

~>-
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OJ 
C203 ----~ 

Fan 
Motor 

AC~>-

~>-

AC\r 

>>-

CR201 t-

CR202 I--< 

CR203 I--< 

CR204 I--< 

CR205 ~ 

CR206 ~ 

+ 
CA210 ~>--

+ 
CA211 ~> 

+ 
CR212 ~>-

+ 
CR207 ~>-

+ 
CR208 ~> 

+ 
CR209 ~>-

Bulk Power Distribution 

y A13 2 

Terminal 
Board 202 To+5 V CP201 

..-... 1 +10.7 V Bulk ~Ii - Regulator 
~ ... ~ ..., .... U"" To 6 V SDl CP203 1"~2 +10.7 V Bulk 

~ -.11 ... Regulator 
.ol .. 

r~ ~ U"" 

l"iJ..---
10~7 V Bulk 

To Multilevel 'G' ]. + 
C~06 Regulator 

~4 _Ic205 ..n.. J">.. _, 
~.Lr"' 

To 6 V SD2 l CP208 Regulator ... ... n _,._ 
--? ~ -~~~ 

+ C206 

l 6 

+24 V Bulk 

+ 
-~ 

TC204 

+10.7 V Returns J 

-.: 

-5 V Bulk Returns J 

CP205 -5 V to SDl Sw 

-5 V Bulk for 
CP207 Multilevel Supply 
~~-"o------~ ~- ~ .... 
CP210 -5 V to SD2 Sw 
~-~o------~ ·~ ...., ., 

PWR 52 

See PWA-61 

See PWR-63 

See·PWR-68 

See PWR-63 

See 
PWR 57 

Bulk Power Distribution PWR 52 



Bulk Power Distribution (Continued) 

84/83 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. 
Wear safety glasses when working in the power area. 

Always install all safety covers before powering on the 
machine. 

Notes: 

1. See PWR 52 for machines without the Four-Channel 
Switch, Additional Feature. 

2. Jumpers are shown connected for 240 Vac. See YA 131 
for jumper information. 

r 
See Note 1 

YA111 
DC Bulk Terminal 
Supply Board 201 

K402 (See cl'::!l l 
_J_ Note 

I 
2) 2 

1'r· ~ 

I t::ll'~J-~-
1 ~ 

I 
I ~ 

: (Seet:: ,. 
+Note 

See 2) . 6 
PWR-28 I ~ 

This diagram is logically correct, 
but not point-to-point. See the MOM 
power diagrams for point-to-point 
wiring. {Use YAxxx reference to 
find the correct page.) 
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--1- Note 
~2) 10 

YA131 
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L~ T203t.--t---t---t--
AC ........ ,, 

_ ........ .,., 
r-f-1 [--.__, __ _ AC~ .. ,. , 

.. ,., 
AC ....... ,,. 
~ .. ,. , - t~t--1-+-~~~~~~~~__, 

[]] 
C203 ----

~ ...... 1 Fan 
.:",..--1 ..a...,____. Motor ,.,,. 2 
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CR201 t---

CA202 t-

CR203 1--1 

CR204 t--t 

CR205 t--

CA206 

+ 
CR210 ~>-i 

+ 
CR211 ....... ,,,. 

+ 
CR212 ~>-

+ 
CR207 ~>-i 

+ 
CR208 ........... ,.,. 

+ 
CR209 ~>-

Bulk Power Distribution (Cont.) PWR 53 

YA132 

I 

Terminal 
Board 202 To +5 Vdc 
~1 +10.7 Vdc Bulk C~~O 1 Regulator - ~llrC"' "°' See P WA-61 ~ ~ 

"' ..., To 6 Vdc SD1 
o...2 +10. 7 Vdc Bulk CP~Ol Regulator 

J i See P WR·63 ~ 
+10.7 Vdc Bulk 

.... u-

~~ 
'c; 1 -i+ ~~I 6 To Multilevel 

CP O Re_g_ulator C\..4 ''"c2os _Tc201 ..... 
"').t11r(""< ·~See P WA-68 - ,.,, "'To 6 Vdc SD2 '"<~ 1 

~5 - C!~O!, R~ulator 
, See P WR-63 H ~ - ._....- _. U""' 

+ C206 

l~6 +10.7 Vdc Returns 
~ ;;,t +24 Vdc Bulk ~ 

Terminal 
Board 203 

r::::it1. l +10.7 Vdc Bulk 

~ +10.7 Vdc Bulk 
~3 

~4 
);.5 
Xs -5 Vdc Bulk Returns ~ 

' 

+ CP205 -5 'Vdc to SO 1 Sw - l ~. r ........ ,.. -"' - ..,...u ..... C204 -5 Vdc Bulk for 
CP207 Multilevel Supply ....... ,.. _,.._ . J ... ->'Ir' ' PWR· 57 
CP210 -5 Vdc to SD2 Sw 

-... _,.._ _,.._ 
-i ..,, V"'~ 

' 

Bulk Power Distribution (Cont.) PWR 53 



Bulk Power Panel 

The bulk power panel circuit protectors control the distribution of 
de power to the voltage regulators in the 3880. Circuit 
protectors, CP203 and CP205, control the regulators for 
storage director 1 end circuit protectors, CP208 and CP210, 
control the regulators for storage director 2. The following 
circuit protectors are on the bulk power panel: 

CP201, + 10. 7 Vdc input to +5 Vdc regulator 

CP203, +10.7 Vdc inpuno +6 Vdc regulator 

CP205, -5 Vdc to storage director 1 

CP206, + 10. 7 Vdc or +24 Vdc input to the multilevel 
regulator 

CP207, -5 Vdc input to the multilevel regulator 

CP208, + 10. 7 Vdc input to +6 Vdc regulator 

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 (MOM YA 132). 

CP203, Storage Director 1, 6 V de 
Regulator 

CP203 distributes+ 10. 7 Vdc bulk power to the 6 Vdc regulator 
for storage director 1 (MOM YA 132). 

CP205, Storage Director 1, -5 V de 

CP205 distributes -5 Vdc bulk power to storage director 1 
(MOM YA 132). 

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 (MOM 
YA132). 
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CP207, Multilevel Regulator 

CP207 distributes -5 Vdc bulk power to the multilevel regulator. 
This regulator supplies -1.5 Vdc and 18.5 Vdc to both storage 
directors in the 3880 (MOM 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 (MOM YA 132). 

CP210, Storage Director 2, -5 Vdc 

CP210 distributes -5 Vdc bulk power to storage director 2 
(MOM YA132). 

CP201 CP202 CP204 CP205 CP206 CP207 CP208 CP209 CP210 CP211 CP212 

0 50 s 
CP203 
6V 

s -50 8.5Vsr12V -1SV 60 s -50 0 0 0 

D ®O®®C~)(~O®OO 
0 

0 

0 

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. 
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0 0 0 0 

0 

Bulk Power Panel PWR 56 
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-1.5 Vdc and -5 Vdc Distribution and Sense 

-5 Vdc 
Bulk 
YA131. 

CP205 JlOl-5 

CP210 J102-5 
YA 131 -5 Vdc To S02 Sw A2 

-s--04--()IL-0--~~~~~~~~--)--~-

Without CP207 installed 

With CP207 installed 

CP207 
YA131 J4-2 

-1.5 Vdc 
Regulator 

YA133 
J4-6 JtOl-1 

J4-8 J102-1 

$101 

(Part of the 
Multilevel 
Regulator) YA137 

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. 

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.) 
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-1.5 Vdc and -5 Vdc Distribution and Sense 

Gate TB 
YA151 

-1.5 Vdc 
Regulator 
(Between GTB-3 
and GTB-4) 

t----~~ GTB 4-12 (To 84 Board and A4 Board) 

GTB 2- 12 (To A2 Board) 

t----~~ GTB 3-12 (To 83 Board and A3 Board) 

G TB 1 -12 (To A 1 Board) 

J101-7 

) -1.5 Vdc From 501 Sw To Bd 84 
,__ __ ..,. ,.-----------------~ GTB 4-12 (T .. o. 84 Board and A4 Board) 

0 GTB 2-12 (To A2 Board) 
Jt02-7 

) -1.5 Vdc From 502 Sw To Bd 83 
,__ __ ...,. ,....------..,.-----------~~ GTB 3-12 (To 83 Board and A3 Board) 

0 GTB 1-12 (To Al Board) 

This diagram is logically correct, 
but not point-to-point. See the MOM 
power diagrams for point-to-point 
wiring. (Use YAxxx reference to 
find the correct page.} 

-1.5 Vdc and -5 Vdc Distribution and Sense 

PWR 57 

PWR 57 



-1.5 Vdc and -5 Vdc Distribution and Sense (Continued) -1.5 Vdc and -5 Vdc Distribution and Sense (Cont.) PWR 58 

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. 

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.) 
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B4J6C02 810 6E02 
B4U4806 '~,--~---.11))~-~--5_V_d_c_U __ nd_e_r_V_o~l~ta~qe~S_D_1 ________ ) U05 

"/ 

B4J6C02 B1H 
-5 Vdc Under Voltage SD2 

B4U4B06 ""''1---))>------------__.;) 
6A02 

510 

B3K6B04 BlE 

84X3813 ~ ~--------~))~------1._5_V_d_c_U_n_d_er_V_o_l_ta~ge_S_D __ 1 ____ ____,.;) 
6004 

S06 
"/ 

B4K6B04 
----~) -1.5 Vdc Under Voltage SD2 B4X3B131 ~· - . 

B1H 

) 
6E04 

$09 
'/ 

r------------------~-----
A4C1E13 

r---· --1'' -1.5 Vdc Under Voltage Bd A4 
A4A3B13 ~ 7/ 

6E04 
Pl 1 

B1N 

) 

A3C1E13 B1N 
AJAJBlJ~S-------~))~-----1~.5_V_d_c_U~nd_e_r_V_o_lt~ag~e_B_d_A_J ______ ~) 

1El3 
S02 

'/ 

----

YA405 

B1C2 

PSC 

PSM 
Sense 
Card 

..,_ ___ 

1----

B 11 

G10 

This diagram is logically correct, 
but not point-to-point. See the MOM 
power dia9rams for point-to-point 
wiring. (Use YAxxx reference to 
find the correct page.) 

YA407 

B1E2 

PCC 
-1.5 Vdc SD 1 Sense U12 

-1.5 Vdc 502 Sense U04 

PSM 
Control 
Card .._ ________ ___._ 1----- --, 

I 
I 
I 
I 
I 

S07 -1.5 Vdc Bd A4 Sense S02 

soa -1.5 Vdc · Bd A3 Sense M13 

.,_ _________ . 
i.----t-_.J 

r-------------------------TA~--1 

I A2C1E13 Btl6 I 

A21802 
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I ') -1.5 Vdc Under Voltage BO A2 ' I 
A2R3B 13 )~--~7 - 7 

I I I AlClElJ -1.5 Vdc Under Voltaged BO Al Bll I 
I Al R3B 13 ) ) ) ) I 
L!.o~~n~S~t~!~:~~o~~t~-----------------_J 
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+5 V de Distribution and Sense 

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 volrnge 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.) 
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CP201 

+24 Vdc Bias 

TB-2 

Jl-10 

Jl-4 

YA133 

+5Vdc 
Regulator 

TB-3 

Jl -1 

+5 Vdc To SD1 

+5 Vdc To 502 

B1A2B03 

B1A2B02 

B1A2D03 

B1A2D02 

+5 Vdc Distribution and Sense PWR 61 

Gate TB 
YA151 

GTB 2-2 (To A2 Board) 

GTB 4-1 (To B4 Board and A4 Board) 

GTB 3-1 (To 83 Board and A3 Board) 

GTB 1-10(ToA1 Board) YA211 

+5 Vdc SR Over Volt 

+5 Vdc · SR Over Volt Ret 

+5 Vdc V SR Over Current 

+5 Vdc SR Over Current Ret 

This diagram is logically correct, 
but not point-to-point. See the MOM 
power diagrams for point-to-point 
wiring. {Use YAxxx reference to 
find the correct page.) 

YA405 

B1C2 

G11 
PSC 

M04 
PSM 
Sense 

J12 Card 

JlO 

r j'l.13 - - - - - 81A2Bos - -+;;:;B~;;;d~I;- - - - -;; - -- t 
I I L _________________________ _J 

Jl -11 
+To S101 For 5 Vdc JlOJ-5 

+To S102 For 5 Vdc J lOJ-S 

YA137 

+From S102 For 5 Vdc J103-15 
87 

+From $101 For 5 Vdc 

A21802 
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J103-11 
82 S101 A6 
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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 drcuit 
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.) 
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+5 Vdc Distribution and Sense (Cont.) 

This diagram is logically correct, 
but not point-to-point. See the MOM 
power diagrams for point-to-point 
wiring. (Use YAxxx reference to 
find the correct page.) 

YA405 

B1C2 

B4J6C04 B 106 
+5 Vdc Under Voltage 501 

B4V5003 t-j --~))>---------------_.) 
E04 

U10 PSC 
/ 

A04 
U07 PSM 

/ Sense 

83J6C04 B 1 H6 
') +5 Vdc Under Voltage SD2 

B3V5003 -S ---7 r---------------1) 
Card 

r----------~--~---~--------~-------- ----'-i 
1E13 

U04 
1 A381E13 B1M 

)) 
+5 Vdc Under Voltage Bd A3 I A3R4D03S---- --------------) 

6E04 

) 809 

217 

I A4B1E13 BlM 
I +5 Vdc Under Voltage Bd A4 , 

- A4A4DOJ~ )) 7 

I YA 
l!.~~~1!!_ ~i~!!a!: ~~t~1!!_ !!a.!!!'!. ____________ _ ------ -----

-1 
I 
I 
I 

' __J 

r--------------------~-----------~-, I YA409 I 
I l A2R4003 I 

A 2BlElJ +5Vdc UnderVoltageBdA2 SlMij 
))-~~~~~~~~~--) 

002 
~ 

: AIR4003 I 
A1B1E13 B1M 

))r~~~-+_5_V_d_c~U_nd_e_r_V_o_lt_ag_e_B_d_A~1~~~~-t) 
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YA 

1011 

217 

B1H2 

809 FAPS 

FCA 
U04 Power 

Sense 
Card 

+5 Vdc Distribution and Sense (Cont.) 

PWR 62 

PWR 62 



+6 Vdc Distribution and Sense 

10.7 Vdc For 501 
Bulk 

For SD2 

Service Note 

YA131 
CP203 

· CP208 

BIA2013 T 
GTB 1-3 i 

+24 Vdc Bias 

B1A2B13 
YA211 

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.) 
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J2·4 

J1-8 

J1-6 

Gate TB 
YA151 

GTB 2-11 (To A2 Board) 

'\.---1----------------~ GTB 4-11 (To 84 Board and A4 Board) 

3-11 

'---'----------------~ GTB 3-11 (To B3 Board and A3 Board) 

GTB 1-11 (To A 1 Board) 

+6 Vdc Over Volt 

+6 Vdc Over Volt Ret 

+6 Vdc Over Current 

+6 Vdc Over Current Ret 

Jl-14 
+To S101 For 6 Vdc 

J103-3 

Jl-11 +To S102 For 6 Vdc Jl03•4 

+6 Vdc Distribution and Sense PWR 63 

This diagram is logically correct, 
but not point-to-point. See the MOM 
power diagrams for point-to-point 
wiring. (Use YAxxx reference to 
find the correct page.) 

YA405 

B1C2 +From 5102 For 6 Vdc J103-14 F06 S102 EOO J 
'----------------------------~~~<------~---O<J--O------~--...-J PSC 

+From S101 For 6 Vdc 

- Turn on 6 V Reg. 
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J103-10 

YA407 
G03 

B1E2 

PCC 

G02 

PSM 
Control 
Card 

FOO S101 E08 Jll 

YA137 G02 

M02 PSM 
'--------~ Sense 

J02 
Card 

-Turn On 6 Vdc Reg Sense JO] 
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+6 Vdc Distribution and Sense (Continued) 

B4K6B02 

B4X2012 ~) 

This diagram is logically correct, 
but not point-to-point. See the MOM 
power diagrams for point-to-point 
wi~ing. (Use YAxxx reference to 
find the correct page.) 

1E6002 Gog 
·'-'/ 

A217 

+6 Vdc Under Voltage SD~ 
y 

YA407 

B1E2 

PCC 

BJKSB02 +6 Vdc Under Voltage SD2 B 1 

B3X2D12 ~ )>----------
H6E02 GOS 

>> PSM 

r--
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Control 
Card 

------~---
S03 

U02 

-1-6 Vdc Distribution and Sense (Cont.) PWR 64 

-----~---------~-------~--~~-~-~~ 
A4C1C11 

+6 Vdc Under Voltage Bd A4 
B1N6C02 

)) )/ 
505 

A4R2012 S 
A3C1C11 +6 Vdc Under Voltage Bd A3 

B1N1C11 
504 

A3R2012 ~ )) )/ 
YA217 

+6 Vdc' Bd AJ Sense 

+6 V de Bd A4 Sense 

YA405 

B1C2 

PSC 

PSM 
Sense 
Card 

----- ----
Ml 1 

Sl 1 
t--i 

---. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I Two-Channel Switch Pair, Additional Feature I 
L---~---~------~-~-~-------------------~----------~----~ 

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.) 
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r-~--------------------------------1 I YA409 I 
I B1H2 

I A2ClCl l +6 Vdc Under Voltage Bd A2 BlMG I A2R2012 ;----) >)...-------------~> 

l A1R2D12 \ 
AlClCll +6Vdc UnderVoltage8dA1 BlM 
»~~~~~~~~~> 

A04 S05 FAPS 

/ 

1A13 FCA 
S04 Power 

/ Sense 
Card 

I 

+6 Vdc Distribution and Sense (Cont.) 

I 
I 
I 
I 
I 
I 

_J 

PWR 64 



DC Distribution-Subsystem Storage 

YA111 l YCBOO YC800 

PS2 
Area 

Ferro CP Cxx 
Transformer· cos 

Transformer 

YA111 YC200 
PA10-1 

Ferro I EMI 
Transformer Filter 

PA10-2 

Notes: 

1. The power distribution cards are located on the hinge end of 
Gate 018 (see LOC 75). 

2. Present on machines without expanded storage and 32M 
bytes of subsystem storage. 

This diagram is logically correct, 
but not point-to-point. See the MOM 
power dia{rams for point-to-point 
wiring. Use YCxxx reference to 
find the correct page.) 
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YCBOO 
YCBOO 

CPC01 
Rectifier 
Filter 

CPC02 5V 

CPC03 
Rectifier 
Filter CPC04 
9V 

CPAOl YC400 
PA l 2-1 

PS2 
Area 
Axx 

PA02-4 5.5 Vac > Transformer 

A21802 
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YC600 

YC620 

YC700 

YC720 

Regulator 
830 

Regulator 
820 

Regulator 
840 
(See Note 2) 

Regulato-r 
810 
(See note 2) 

DC Distribution-Subsystem Storage 

PCOl-1 YC820 PC02-1 
1.7 Vdc TB2-10 YC850 

5 V Bulk 

rco}3 TB!9 
Reg C10 SD1 

9 V Bulk 
PC01-4 SD Pwr 5 Vdc OlA-84 

Card Board 

5 V Bulk 
PC02-1 1.7 Vdc TB2·8 p+ TBEl Reg C20 SD2 

9 V Bulk SD Pwr 5 Vdc OlA-83 
Card Board 

YC830 

Y(;400 

Rectifier 
CRA02 

CPA04 

1--~~~~~~~PA-.l~ 5 Vdc 
PA 14-1 

.''-

YC550 YC560 

01 B Gate -- CPCP 01 B-Al "V 
Board YC500 YC400 1BP02 Subsystem 

PA23-1 
Rectifier 
CRA03 

PA 
Storage 

24-1 
1.7 Vdc 1BP03 Control 

" .~ 

~ "' Power 
Distribution 

Reg A20 

CSFA 

Card 
(See Note) 

YC650 YC660 

] { ± 5 Vdc 
+ 8.5 Vdc 

01 B Gate +5 Vdc - 1BP12 

T CPMP 
-5 Vdc 01 B-82 

1BP08 Subsystem Board 

) { ± 5 Vdc 
+ 8.5 Vdc 

) { ± 5 Vdc 
+ 8.5 Vdc 

Storage + 8.5 Vdc 

~ 
1BP20 Power 

1 Distribution 
1 BP16 Card 

(See Note 1) YC760 
1-----~ + 6 Vdc 

. .- 1BP05 YC750 

T 1BP09 
-5 Vdc 01 B-A2 

Board 

] ± 6 Vdc { + 8.5 Vdc 

+ 8.5 Vdc 

--. 1 BP17 

1 1BP13 
(See note 2) 

DC Distribution-Subsystem Storage 

PWR 66 

PWR 66 



+12 Vdc Distribution and Sense 

YA132 

CP206 

+24 Vdc Bias 

YA211 
81A2D12 

GTB 1-3 

YA211 
B1A2B12 

This diagram is logically correct, 
but not point-to-point. See the MOM 
power diagrams for point-to-point 
wiring. (Use YAxxx reference to 
find the correct page.) 

YA133 

J4-1 J4·10 +12 Vdc To S01 SW 

J5-4 

+12.0 Vdc 
Regulator 

(Part of the 

J5·14 

J5·8 

Muhilevel J5-15 
Regulator) 

J~3 J~5 

J5-9 J5·6 

- Turn On 12 Vdc Reg 

B4K6004 

+12 Vdc To S02 SW 

B1F6A04 

)) B4U4B11 ~S-----
+12 Vdc Under Voltage 501 

) 

B3K6D04 
Service Note )) B3U4B 11 f1-----~ 

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.) 
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+ 12 Vdc Und~r Voltage SD2 

A21802 
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e1jseo4 
) 

YA217 

+ 12 V de Distribution and Sense PWR 68 

Gate TB 
YA137 YA151 

J101-3 C04 S101 006 J101-9 
~) 

+12 Vdc From SOl SW To Bd 84 
@ GTB4-7 

J102·3 C04 5102 006 J102-9 
~) 

+12 Vdc From $02 SW To Bd 83 
@ GTB 3-7 

YA405 

B1C2 
YA211 

B1A2005 PSC 

) 
+12 Vdc SR Over Volt J04 

B1A2004 +12 Vdc SR Over Volt Ret G13 

B1A2B07 + 12 Vdc SR Over Current P02 
PSM 

B1A2B06 +12 Vdc SR Over Current Ret G12 
Sense 
Card 

B1A2010 +12 Vdc Reg Bulk On U.V. (+24 Vdc) Ul3 

J13 

YA407 

B1E2 
812 

PCC 
J13 013 -Turn On 12 V Regs 

PSM 
Control 

M03 Card 

+ 12 V de Distribution and Sense PWR 68 



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 

SW401, diskette drive ac power switch 

CP401, control power · 

CP402, input for 24 Vac transformer 

CP403, CE convenience outlet 

CP404, ac input for maintenance power supply 

CP406, ac input for storage director power supply and PS2 
area Cxx subsystem storage supply. 

CB401, Primary AC Circuit Breaker 

CP401 is the main ac circuit breaker in the 3880 (see YA 111). 
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 

Switch 401 controls power to the diskette drive motor (see 
YA111). 

CP401, Power Control +24 Vdc 

CP401 distributes +24 Vdc to the power control circuits and the 
cover interlock switch (see YA 115). 

CP402, Input for 24 Vac Transformer 

CP402 distributes input ac power to the 24 volt bootstrap 
transformer (see YA 115). 

CP403, CE Convenience Outlet 

CP403 distributes ac power to the CE convenience outlet {see 
YA115). 

CP404, Maintenance Power AC Input 

CP404 distributes ac power to the maintenance power supply 
(PSM power supply). See YA 111. 
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CP406, Storage Director Power Supply AC 
Input 

CP406 distributes ac power to the storage director power 
supply PS 1 and to the subsystem storage power supply PS2 
area Cxx. See YA 111. 

0 

0 

CB 401 
Service Disconnect 

,------- ---, 
I I 
I I 

I Label I 
I 
I I 

I L ________ J 
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o. 
J401 

On 

@ 
s 

Off 

@ 

Primary Power Panel PWR 72 

0 +24 Vdc Bootstrap 

CP401 

0 

@@ @ © ~ (blank) 
~ 

SW401 CP402 CP403 CP404 CP405 
Diskette CO XFMR co PCM PS3 
Drive r-----------, 

I I 
I I I LaLel I 
I I 
I I 

L~----- ___ J 

c El ) ( (blank) ) 
CP406 CP407 
PSl PS2 

0 

Primary Power Panel PWR 72 



Subsystem Storage Power Supplies 

CPAO 1 Through CPA04 (PS2 Area Axx) 

CPA01 through CPA03 distribute the ac voltage to the de 
power supplies (Area Axx and Area Bxx). 

CPA04 distributes +5 Vdc to the 01 B gate, A 1 board. 

CPCO 1 Through CPC05 (PS2 Area Cxx) 

3880 
MIM 

CPCO 1 and CPC02 distribute bulk voltages to regulator 
C10. Auxiliary power (+1.7 Vdc and +5.0 Vdc) from 
regulator C10 is distributed to SD1 (01A gate, 84 board). 

CPC03 and CPC04 distribute bulk voltages to regulator 
C20. Auxiliary power (+ 1. 7 Vdc and +5.0 Vdc) from 
regulator C20 is distributed to SD2 (01A gate, 83 board). 

CPC05 distributes ac power to Area Cxx. 
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CPC01 CPC02 CPC03 

®®® 
® <3-E) 
CPC04 CPC05 

+1.7V, +5V 

Storage Director 
Auxiliary Power 

Cxx 
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+5 V, -5 V, +B.5 V 

Cache Power 
Bxx 

Bxx 

[ill r.:;i r.;;i r.;;J m· w· m· rn· p;:] l.!!.!J l.!!.:J l.!!.!J • • • • 1.:.:.:..1 . . . . 
+1.7V, +5V 

AC Distribution/Control 
Board Power 

Axx 

CP CP CP CP 
AO 1 A02 A03 A04 

9998 

Axx 

Subsystem Storage Power Supplies PWR 73 

CSAC Card 

INPUT 200/208 230/240/ AEG REG REG REG 
VOLTAGE 400/415 ~~o ~r ~o ~CJ FAN 

DD !280°],D,Q,D 9 
JA06 JA08 

JA01 JA02 JAOO JA04 
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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 YA 171). In this position, subsystem power is 
controlled 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. 

The Power Off (down) position removes power from the 3880, 
disables all other 3880 power switches, and inhibits the 
subsystem power-on sequence. The normal power-off sequence 
is not performed, and all 3880 operations and attached devices 
are stopped. 

CAUTION 
The Unit Emergency switch does not cycle off subsystem 
power. Because the power is not cycled off, customer 
data can be lost and devices attached to the 3880 can be 
damaged. 

Note: When two 3880 machines are installed in a 
dual frame configuration, if either of the Unit Emergency 
switches are in the power off position, power is 
removed from both 3880s. 

Subsystem Power Switch and Indicators 

The Subsystem Power switch turns 3880 power on and off. 
The indicators show the status of the power-on sequence and 
the power supplies. 

Subsystem Power On/Off Switch 

The Subsystem Power On/Off switch turns ac power ori or off to 
the 3880 subsystem (see YA 171 ). Pressing the top of this 
switch turns ac power on, pressing the bottom of this switch 
turns ac power off. The power-on function of this switch is 
disabled when the Unit Emergency switch is in the Power Off 
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. 

3880 
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Power On Indicator 

The Power On indicator lights when the ac power is turned on to 
all power supplies in the 3880 (see YA 17 1). 

Power Complete Indicator 

The Power Sequence (seq) Complete indicator lights when the 
3880 subsystem (including the attached devices) power-on 
sequence is completed (see YA 171). 

Check Indicator 

The Subsystem Power Check indicator lights when a failure is 
sensed in the 3880 power supplies (see YA 171 ). The Check 
indicator and the Power Check register are reset by pressing the 
DC Power System switch on the power switch panel to the On 
position. 

Subsystem Configuration Indicators and 
Switches 

The subsystem configuration part of the operator panel contains 
a set of indicators and switches for each storage director. The 
storage director indicators display the status of the 3880 
storage director. 

The channel switches enable or disable the processing unit 
channel to the storage directors. 

Check Indicator 

The storage director Check indicator lights when the storage 
director senses any check condition. 

Wait Indicator 

The Wait indicator lights when the storage director is not 
processing information and is waiting for a request from the 
channel, drive, or MD (see YA171). 

Status Pending Indicator 

The Status Pending indicator lights when the storage director is 
not processing information and is waiting for a channel to accept 
status information (in contingent allegiance), or a device to 
respond during a storage director device retry (see YA 17 1). 

Process Indicator 

The Process indicator lights when the storage director is 
processing information (see YA 1 7 1 ) . 

A21802 
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Disable Indicators 

The amber Disable indicator for each channel switch lights to 
indicate that the channel is disabled (see YA 171 or YA 173). 

Channel Switches 

The channel switches in the Enable position permit data flow 
between the indicated channel and the storage director (see 
YA171 orYA173). 

The channel switches in the Disable position stop the flow of 
data between the indicated channel and the storage director. 

Subsystem Power 

D F 

0 0 0 
Power Power Check 
On Seq 

Complete 

Subsystem Configuration Channel 
A B c 

Storage Director 

1 Enable Enable Enable 

0 0 0 0 Do Do Do 
Check Wait Statvs Process Disable Disable Disable 

Pending 

Storage Director 

2 Enable Enable Enable 

0 0 0 0 Do Do Do 
Check Wait Status Process Disable Disable Disable 

Pendi'!9_ 

D 

Enable 

Do 
Disable 

Enable 

Do 
Disable 

Two-Channel 
Switch Pair, 
Additional 
Feature (TCA) 

E 

Enable 

Do 
Disable 

Enable 

Do 
Disable 

Operator Panel PWR 74 

Unit 
Emergency 

g Power Enable 

Power Off 

F G H 

Enable Enable Enable 

Do Do Do 
Disable Disable 

Enable Enable 

Do Do 
Disable Disable 

Eight-Channel 
Switch 
Feature (FCA} 

Disable 

Enable 

Do 
Disable 

Operator Panel PWR 74 



Power Sequence Distribution-Host System 

Circuit Objectives 

This circuit gives support to power on/off by the 3880 or by the 
supporting system. 

Unit Emergency r- - - I 
Switch in Other I 11 I 1,..;.;12;._1------~-~-"'!"""lr-----.. 
3880 I Connect as Per Dotted , ~ 

n...&.l'o.n ' / !See Note 3) I - 1 .....- Lines when in a Dual /' 
8 I 9 Frame Configuration ~ ' 

Unit Emergency 
Switch 5501 

YA171 

Power Sequence Distribution-Host System PWR 76 

B 1 Board Thermal 

This diagram is logically correct, 
but not point-to-point. See the MOM 
power diagrams for point-to-point 
wiring. (Use YAxxx and YCxxx 
reference to find the correct page.) 

Sequencing Prerequisites : ~I Im I 
Enable Lr 

When the Power Select switch on the power switch panel is set 
to the Remote position, the sequence-complete relays, K703 
and K 704 D must be picked to return the Power Sequence 
Complete line to the host system II· When the Power Select 
switch is set to the local position, the K 703 and K 704 relay 
points are bypassed. If the Unit Emergency (UE) fl switch is in 
the Off position, K703 and K704 are picked immediately. This 
condition prevents a system hang if the storage director has 
been turned off by the Unit Emergency switch. 

Aelay K805 must be picked first to supply a ground return EJ so 
that relays K703 and K704 can be picked. Relay K805 is 
picked when all attached device strings return their power 
sequence complete levels to the storage director !see PWR 82). 

Parts with 3-digit numbers are found 
on the following pages: 

lxx on YA137 and YA181 
2xx on YA131 
3xx on YA121 
4xx on YAl 11 and YA 115 
Sxx on YA171 
]xx on YA161 and YA163 
8xx on YA191 
Axx on YC400 to YC560 
Bxx on YC600 to YC760 
Cxx on YC800 to YC850 

Notes: 

1. CP406 Aux contacts are installed on all 50 hertz machines 
except those for Japan. 

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. 

3. 3880 machines installed in a dual frame configuration have 
their Unit Emergency switches connected in series. 
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I 
1 
I 
I 
I 
I 

I 
I 2 
I 
I 
I 
I 
I 
I 

5 

3 4 

I ~ I ,.__ ____________________ .:---,------J 
I I I L __________ J L _____ J 

Power Seq. Complete 
!Op Panel) 

3880 
Pick 
(From 
Host) 

3880 
Hold 

3880 
Sequence 
Complete 
ffo Host) 

1 

1 Off 

H1-1 H1-6 

H2-6 

(See Note 2.1 
Hl-2 Hl-5 

H2-2 H2-5 

Hl-4 

H2·4 

H8-4 

Plugs To Connectors 
H 1 Through H8 

YA165 
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S502 S106 
Power Select 
Switch 

I 

5104 Remote 4A I 48 

Maint. Power On · 9 I 
--'-- 3A J l_ocal 

0 - I 

K701-3 

Remote 
2A 

K701·2 

Convenience 
Outlet Relay 

Power On 
Relay 

I CR705 24 V Start Device Interface c 
6------------------------------1~~1----------------------'""'1 

Remote 

5A 

Remote 

7A 

K701-1 7C 

K703·4 

3880 Power 
Sequence Complete 

Pick 

(CPC Panell 

Hold 

(CPC Panel) 

Power On 
IQp Panel) 

K702-1 
Main Contactor 

To PSM Control Card 
Wicks K 702 if a B·type Power F allure Occurs.) 
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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 KB 10 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 Strings 

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 KS 10. Once K810 is 
picked, it holds power by the K810 contacts. The pick signal 
from the PSM control card is no longer needed. 

DEVICE 
POWER 
CONTROL 

CONNECTORS 

0 I 

D2 

DJ 

Olt 

05 

06 

07 

08 

NOTE: Each 
across its 
the device 

3880 
MIM 

DEVICE POWER STRING RELAYS 

N/O AT START COMPLETE 

K810-13/ flt K807-2 

K811-11/12 K804-2 

K810-5/6 K801-2 

K811-7/8 K808-2 

K8t0-9/10 K802-2 

K811-13/14 K809-2 

K810-15/16 K806-2 

K811-5/6 K803-3 

of the relays has an LED 
coil, visually showing if 
string is powered on. 
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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 KB 11 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 KB05 can pick. The K805-1 
contact point causes relays K 703 and K 704 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 
KB 11 (wiring side) are shown in the following illustration. 

K801 through K809 K810 and K811 

1 2 3 4 016 09 010 
0 0 0 0 N/C 14 15 8 

0 0 0 
13 6 1 
0 

11 
0 0 

12 5 

5 6 7 B 
0 0 0 0 N/O 

9 10 1 t 12 Com 0 0 0 
0 0 0 0 

4 2 
0 0 

3 1 
13 14 
0 0 

0 0 

Relays K701 through K704 can be changed with relays K801 
through K809. 

Note: Common relays can be swapped to verify failing 
relays. 
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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 B 1 E2 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 Strinos 

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 
not point-to-point. See the MOM power 
diagrams for point-to-point wiring. 
(Use YAxxx and YCxxx Reference to 
find the correct page). 

Bootstrap 
Supply 

3880 
Power Sequence 
Complete 

r - o:::we~ont::--1 I Connectors 01 - 08 I 
Parts with 3-digit numbers are 
found on the following pages: 

lxx on YA137 and YA181 
2xx on YA131 

Device Power 
Sequence This circuit is 

3xx on YA121 

CR705 

J801-1 

4xx on YAl 11 and 
5xx on YA171 

YAl 15 
Complete repeated for 

each device 
string attached. L_ 

7xx on YA161 and YA163 
8xx on YA191 
Axx on YC400 to YC560 
Bxx on YC600 to YC760 
Cxx on YC800 to YC850 

I o.," •• 24 V to Device 

Tailgate 
Connector Install a dummy plug between 

device power control connections 
3 and 4 if no device is being used. 

Notes: 

1. CP406 Aux contacts are installed on all 50 Hertz machines 
except those for Japan. 

2. If all even-numbered strings have dummy plugs, failure to 
pick K805 could be caused by KS 11 not being picked. 

3. 3880 machines installed in dual frame configuration have 
t~ir Unit Emergency switches connected in series. 
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K 805-1 
Device Power 1 Se;uenoe Complete 

J80 J801-5 
.,_ ..... .,__ __ --' 24 V Return 

Power 9 5 r - -

Connect as Per Dotted 
lines when in a Dual 
Frame Configuration 

r11--1 
1~1 

I 11 I 12 I 
,~, 

1~' ,~, 
"---3_J 

Unit Emergency Switch 
in Other 3880 

(See Note 31 
YA171 

I ._+....~~~~~ 

L502 

OP Panel I 
I Power Off f --------------' Power 

Seq Complete 
mn OP Panell 

K701-2 
Power On 

K807-1 

5 9 

13 14 

807-3 801-3 802-3 806-3 

Start 
LED 

L!__l_s....J 
Unit Emergency 
Switch S501 

1 

Device Strings 

------Device Power 
Sequencing Switch 
S105 

81 Board 
Thermal 

-""'"' 

Enable I 

O Disable 

K810 

8 24 V Return 

LILILI 
Start Even-Numbered 

----------.....IV 7 7 7 n-------c~---~~0(_S_ee_N_o_te_2_.) __________________ _. 

K807-2 
(See Chart 
PWR-831 

11 11 ' 11 11 
Power Even-Numbered Device Strings Device Interface 

Complete 811-6 

Convenience 
~--... .. Outlet 

r 
I PSM Control Card B 1 E2 

I 

011 

Circuit 
Oriver 

Start Device 
Power ~quence 
(End of PORI 

L Device Power Control 
Connectors 01-08 

Power Hold 

Power Pick 

Sequence (See Note 2.1 I Board 

1' ~ so3-214 6009-314 ;08-314 ;o4-311J1_i_s ________ _,_ __________ ~------------------~----e 
~ ~ bz---6 61-j · S 24 V Return 

10 11 11 11 16 
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Service Notes 

Relays K810 and K811 can be swapped to aid in diagnosis. 
K801 through K809 are all the same type of relay and can be 
swapped. 

The status (activated or de-activated) of the relays on the device 
interface board can be easily determined during diagnosis. With 
3880 power on, observe a relay as you remove and reinstall it. 
You can feel and hear the relay as it releases and picks. 

Power-On Sequence for Attached Device Strings (Cont.) PWR 82 



Power-on Sequence for Attached Device Strings (Continued) Power-On Sequence For Attached Device Strings (Cont.) PWR 83 

Note: Circuit diagram is on PWR 84. 

3880 
MIM 

Chart 
Line 
No. 

1 

2 

3 

4 

5 

6 

7 

B 

9 

10 

Signal Name 

End of POR for Storage Directors 

Pick K810 relay 

Relay K810-7, 8 

Relay KBl0-13/14, 5/6, 9/10, and 
15/16 (See PWR-84) 

Relays K807, K801, K802, and 
K806 

Relays K801, KB02, K806, KB07 
#3N/0 
Relay K81'-11/12, 7/8, 13/14, 
and 5/6 (See PWR-841 

Relays K804, K808, K809, and 
K803 

Relays K803, K804, K808, and 
K809#2 or 3 N/0 +K811 15/16 
Relay K806-1 picks sequence com-
plete relay and turns on the indicator 
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Level Key 

+ D 
+ fl 
+ II 
+ 

El 
'" 0 

D 
D 

I T · -, 
PWR Sequence Start Drive~ 

I 
1 

2 Hold KBl 0 Relay 

3 
J l 
Start Power Up For Controllers 1, 3, 5, 7 

4 Plcked By c!ntrollers 

LS 
1 

Pick K81~ Relay Start Even - Numbered Device Strings 
6 or I I I I 

Start Power Up For Controllers 2, 4, 6, 8 

'1 PickeJ By Contr~llers Devi~e Comple~~ 
'"' 

LB Pi!k K805 bevice Pow!r Sequenc! Complete 
7 

legend: ---- The bar indicates the active condition of the signal, not its level. 
W/////////////////////. The shaded area indicates variable timing. 

9 
J J I I 
Relays K703 and K704 3880 Power Se_g_uence Complete (To Host System) 
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Power;..Qn Sequence for Attached Device Strings (Continued) Power-On Sequence for Attached Device Strings (Cont.). PWR 84 

Bootstrap 
Supply 

Parts with ]-digit numbers are 
found on the following pages: 

lxx on YA 137 and YA181 
2xx on YA 131 
3xx on YA121 
4xx on YAl 11 and YA 115 
Sxx on YA171 
]xx oii'·YA161 and YA163 
Bxx on YA191 
Axx on YC400 to YC560 
Bxx o.n YC600 to YC760 
Cxx on YC800 to YC850 

Notes: 

3880 

R504 

r - D::::we~ont:-1 I Connectors 01 - 08 I 

Device Power 
Sequence 
Complet<> 

I o""' • 

Tailgate 

4 

This circuit is 
repeated for 
each device 
string attached. 

24 V to Device 

CR705 

J801 ~1 

Connector Install a dummy plug between 
device power control conneclions 
3 and 4 if no device is being used. 

K805 - 1 D 
Device Power 

J80 . J801-5 
~uence Complete 

------ 24 V Return 
~~ 95 r--

1 
OP Panel I 

I 
L -~·~''- - - - - - - - __, L502 Power 

Seq Complete 
(On OP Panell 

K701·2 
Power On 

K807-1 

5 9 

13 

807-3 

e Device 1 

-i_ 
K807 Complete 

14 

1 

Start 
LEO 

(See Note 31 

YA171 

Connect as Per Dotted 
Lines when in a Dual 
Frame Configuration 

r~--1 

1~1 

L~'-s-' 
Unit Emergency 
Switch S501 

I 11 I 12 I 
,~, 
I 9-ti>O I 

5 I 6 I 
I~ 
L.--~ 

---_. ---

1 

,
I 

Enable I 

Start Even-Numbered 
r-----. Device Strings 

(See Note 2.) 

Device Power 
Sequencing Switch 
S105 

-

This diagram is logically correct, 
but not point-to-point. See the MOM 
power diagrams for point-to-point 
wiring. {Use YAXXX and YCXXX 
reference to find the correct page). 

81 Board 
Thermal _...., 

---<->-----"'Convenience 
Outlet 

Enable I 

O Disable 

EJ 
K810 

I 
I PSM Control Card B 1E2 

I 010 

011 

Circuit 
Oriver II 

Start Oevrce 
Power Sequence 
!End of PORI 

8 24 V Return L Device Power Control 
Connectors 01-08 

K807-2 

{See Chart 
PWR-831 

Power Hold 

Power Pick 

11 11 11 
Power Even-Numbered Device Strings Device Interface 

1. CP406 Aux contacts are installed on all 50 Hz machines 
except those for Japan. 

Sequence (See Note 2.) I Board 
Complete 811-6 

fl'f ~ 803-214:09-314 ;08-314 ;o4-311J1_is~~~~~-~~~~---~~-----.-----'\ ·~~ bI-.-6 ~ · S24VAeturn 

2. If all even numbered strings have dummy plugs, failure to 
pick K805 could be caused by KB 11 not picked. 

3. 3880 machines installed in a dual frame configuration have 
~r Unit Emergency switches connected in series. 
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10 11 11 11 16 

Se.-vice Notes 

Relays K810 and K811 can be swapped to aid in diagnosis. 
K801 through K809 are all the same type of relay and can be 
swapped. 

The status (activated or de-activated) of the relays on the device 
interface board can be easily determined during diagnosis. With 
3880 power on, observe a relay as you remove and reinstall it. 
You can feel and hear the relay as it releases and picks. 

Power-On Sequence for Attached Device Strings (Cont.). PWR 84 



End of MD Guided Maintenance 

If the power problem is not solved by the MO 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 4 1 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). 

• Over-current and under-voltage indications together mean 
there is a short in the voltage distribution. 

3880 
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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 (PWA 49) 
when the power check LED (operator panel) is on and no 
power sense information is available. 

Over-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-81C2, 01A-B1E2, and/or 
01 A-B 1 J2. Also exchange the B 1 H2 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. 

A21802 
17 Jun 85 

5. 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. 

6. Call for help. 

End of MD Guided Maintenance PWR 91 

End of MD Guided Maintenance PWR 91 
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01 A Gate Foot Adjustment 

Foot Adjustment 

Adjust the foot for 5 mm (0.2 in.) between the surface of the 
floor and the base of the foot with the 01A gate open. 

Floor 

___ [_ smm 
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Removal of Power Supply 2 

Preparation for Removing Power Supply 2 
(PS2) 

Warning: Before starting this procedure, check the 01 A gate 
foot adjustment (see CARR 10). 

In order to remove PS2 Area Axx, hoist assembly (part 
44 79280) 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 lbs.). 
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 44 79280, by 
removing the safety pins. extending the legs, and 
reinstalling the pins. 

4. Position the hoist over PS2 Area Axx. 
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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 ir:i the lifting plate and tightening the 
nutD. 

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 fl. 

7. Remove the screws El holding Axx in place. 

8. Lift the power supply out and lower it onto the trolley 
EJ. 

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 lbs.). 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. 

Removal of Power Supply 2 CARR 20 

Reinstallation 

To reinstall the power supplies reverse the above procedures. 

Note: See LOC 10 for location of Areas Axx, Bxx, and 
Cxx. 

View A 
f\./ ~Frame 

...r:=::::t.. 

Power Supply A 

c 
Removal of Power Supply 2 CARR 20 



Diskette Drive 

Introduction 

The diskette drive reads data from the magnetic surface of a 
diskette in the following applications: 

• loading the initial control program 

• Diagnostic microcode storage 
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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 assemblies. 

Offline Servicing 

Maintenance of the diskette drive includes: 

• Diagnosis 

• Offline repair, checkout, and adjustment 

• Online verification 

Tools 

CE Alignment Tool 

The CE.alignment tool (part 2200698) is used for: 

• Adjustment of the phototransistor assembly by mechanical 
alignment 

Head Cleaning Tools 

• Brush (part 2200106) 

lsopropyl nlcohol (part 2200200) 

Cloth (part 2 108930) 

Safety 

Personal Safety 

Because the diskette drive obtains its ac and de power from the 
3880, voltage is present on the terminals and connectors when 
the drive motor is activated. 

Motor how~ing 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 9f 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 isopropyl alcohol and a clean cloth after 
removing the diskette (see CARR 1 50 for head and 
pressure pad cleaning). 

Diskette Drive CARR 110 

Diskette Safety 

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 D hit against the 
head. 

1. Remove the two cover screws E1 while holding the cover. 

2. Remove the cover carefully to prevent damage to the wires. 

3. Remove the 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 reinstalling the cover screws, position the 
actuator bail under the pressure pad arm. 

To reinstaH the drive cover, reverse the removal procedure. 
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Diskette Drive Cover 

~/ 
/ 

' Cover Screw 

REAR VIEW 

Collet C·Clip 

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 {B05) and the ground pin {J08) on the file control 
card (see CARR 200 for pin locations). 

3. Turn the adjustment screw B until the pressure pad arm EJ 
and the bail II just touch. 

a 
~ Diskette 

Sit/~--=-' ---'-----i 
\ 
D 

4. Turn the adjusting screw B clockwise 1 /2 to 3/ 4 of a turn, 
and check for a gap between the arm EJ and bail 11 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 sc power from the diskette drive. 

1. Turn off switch SW401 on the primary power panel. 

2. Disconnect the cable EJ leading to the drive motor IJ. 
DANGER 
The motor case temperature can be more than safe 
handling limits. 

3. Remove the belt. 

4. Loosen the two motor mounting clamps and remove the 
drive motor IJ. 

5. Remove the drive pulley liJ. 

Replacement 

1. Reinstall the drive pulley. (Align the setscrew El with the 
flat surface of the shaft.) 

DANGER 
For 60Hz motors-to prevent personal injury, position 
the two large h<)les in the motor frame to the top and 
bottom of the bracket fJ. 

2. Clamp the drive motor to the mounting bracket. 

3. Reinstall the belt. 

4. Plug in the cable EJ leading to the drive motor IJ. 
5. Check the belt tracking and adjust if necessary. 
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Belt Tracking 

The idler pulley D must be on the outside of the belt. 

Adjustment 

Warning: The drive pulley setscrew El 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 1,1. 

2. Remove the screw EJ and the idler assembly El 
3. To reinstall the idler assembly, reverse the procedure and 

check the belt tracking. 

Belt Path 

Diskette Drive Casting 

/ 

Setscrew II ~ 

Diskette Drive (Cont.} CARR 130 
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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 
fJ. 

2. Warning: Do not let the pressure pad arm II hit the 
read head. 

Pivot the pressure pad arm D 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 
particles. 

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 II out, clean the head surface 
with a clean cloth (part 2108930) soaked with isopropyt 
alcohol (part 2200200). 
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Phototransistor ----" 

fJ 

D 
Pressure 
Pad Arm 

Lower·Umit 
Stop_ 

----~~=:o 

4----Stepper 
Motor 

Diskette Drive (Cont.) CARR 150 
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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 ec power from the drive motor. 

3. Attach the positive probe of the CE meter to the +5.0 Vdc 
test point 807 or card pin J03 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 805 or card pin 808 
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. 

Light Source 
91 n (LED) 

+sv~: 

Photo
transistor Index 

Amplifier 

+Index 

Use a scope to check for an index pulse width of 1. 7 to 8.0 ms 
occurring every 166.6 ms (nominally). 

E 
~-' 

> 
N 

500 µs/cm 

See CARR 197 for +index (diskette) test point (8 14) or CARR 
200 for +index (diskette) card pin (G 13). 
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Removal 

The 3880 need not be powered down to perform this 
procedure. 

1 . Move the head carriage assembly to track 0. 

2. Turn off switch SW401 on the primary power panel. 

3. Remove the diskette drive cover. 

4. Remove the mounting screw l!J. 
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 0. 

2. Remove the diskette drive cover. 

3. Loosen the mounting screw liJ and move the 
phototransistor to the left. 

4. Install the CE tool D (part 2200698) by screwing the 
thumbscrew El into the drive hub. 

5. Rotate the CE tool so that it contacts the surft1ce shown EJ. 

6. Adjust the phototransistor D so that the. raised edge is in 
contact with the CE tool o:-

7. Tighten the mounting screw [I. 

8. Remove the CE tool. 

Werning: Before reinstalling the coyer screws. 
position the actuator bail under the ,pressure pad arm 
a. 

II Pressure ~ - "( 
Pad ~'l 
Arm --rJf~'.' 1~~: 

o:'t• 

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) D current test pin (007) on the file control card and 
the negative probe to the ground test pin (008) 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 EJ. 
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. 

To reinstall the cover, reverse the removal procedure. 

II Mounting 
Screw 

IJ CE Tool/ Phototransistor 

Diskette Drive (Cont.) CARR 180 



Diskette Drive (Continued) 

IML Control And Data Lines 

Note: 
director 
cards B 

84(83)R2 

MNT 
BJ or 04 
L2-W Cable 

EBO Reg 
..-- W31 -Ext Bus Out 0 
.JL W29 -Ext Bus Out 1 
~ W12 -Ext Bus Out 2 
.4. WlO -Ext Bus Out 3 
~ 

0 W13 + Disk Dr Data 

~ _W33 + Disk Dr Index 

~ -w2s +Disk Dr Hd Eng 
.......... 

3 ..,._ 
W07 +Disk Dr Req r 4 

'---
IML Reg 

Maintenance 

83 or 84 
l2-X Cable 

MSR Reg i-X25 +SD Selected 
-x22 + Disk Dr Selected 6 
:xo3 

7 
+ Disk Dr Busy -

All heavy lines are discrete lines to each storage 
. All others are dotted at input or output of ORR 
1S2andB1T2. 

W31 
W29 
W12 
WlO 

W13 
W33 

W25 
W07-. 

X25 
X22 
X03 
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B1S2(T2) 

DRR-1(2) 

Driver 
Receiver 

Diskette Drive (Cont.) 

B 1 V2 To Diskette 
B102 Drive 101 Cable 

MDAR +Access 0 G02 803 Stepper Motor Phase 0 

+Access 1 G03_.. 002 Stepper Motor Phase 1 
+Access 2 G04: B04 Stepper Motor Phase 2 

011 -Bus Out Bit 0 Goa .. X28 +Access 3 GOS- 802 Stepper Motor Phase 3 
Maintenance 

J07 -Bus Out Bit 1 G09- X09 -
J12 -Bus Out Bit 2 G07. 

Device 
X29 + Hd Eng GlO .. B05 Head Load 

Adapter 
Jlt -Bus Out Bit 3 Jog: Y03 812 Head Input - Register I-

+Data G07 813 Head Input 

-.009 -File Data + lnde>< D09 Phototransistor Return 
: 809 -File Index (Diskette) G13 BOB Phototransistor Current 

J05 Bus Out Bit 3 
BlO -Disk Bus Out Bit 2 006 LED Return 

Drive Bus Out Bit 1 D07 LED Current 
Bus Out BitO 

File Control 

012 Preamp TP1 

B1P2 B1V2 013 Preamp TP2 

a J07 .. 802 t--MDAC X09. G07 - BOS JOJ B09 Head Gnd and Shield 
X2Ef" J09 --

804 JOB DOS Ground 
Y03_.. G10 

805 J11 005 + 24 V Common 
809 

,. 
B10 ;UQ 004 + 24 V Head Magnet 

U06 P02 
007 -D04 P04 813 -Disk Dr Hd Eng_ 804 G02 Left Right 

_504 -s eLl_Dl 504 B1V2 Connectors 

807 -Disk Or Sel 1 513 
Maintenance Socket (See CARR-2001 
Device 

_Bos -Disk Dr Busy 1 UlO Adapter 
]fi2 request Control 

To or From -5el 502 - U02 Drive 

SD2 -Sel 2 503 Motor 
sos -Busy 2 

+5V +5V j -' CP301) .. 2 AC Plug 
Gnd Gnd S ~4 
-5V -5V ~ _r CP302) ... 5 
+24 v +24 V'f -. CP303] ~ 7 

TB301 
(See LOC-50t 

From K401 , AC Power ___u 
YA111 7 ~---------------------------------------------------~ rn------------' 

$401 
(See LOC-50 and 55) 

Diskette Drive (Cont.) 

CARR 195 

1 , 
_I 

~ , 
J -, 

J 

~ . 
_I , 
_I -. 
I --, 

I --, 
_I 

~ 

~ 
7 

_L 
7 

_, 
~ 
~ 
~ 

Diskette Drive Cable 
from file control 
card to drive parts 

J , 

CARR 195 



Diskette Drive (Continued) 

File Control Card 

The file control card pin assignments can be found on CARR 
200. The 3880 need not be powered off to perform the 
following procedures. 

Removal 

1. Turn off the switch SW401 on the primary power panel. 

2. Remove the diskette from the diskette drive. 

3. Remove the 3880 signal cable connector from the file 
control card. 

4. loosen the screw and turn the bracket (if present) 90 
degrees. Tighten the screw IJ. 

5. Remove the file control card fJ. 

Replacement 

To reinstall the file control card, reverse the removal procedure. 
Ensure that the file control card is correctly seated in the socket 
and the bracket. 
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File Control Card Test Points 

I 

0 

814 

• • 1 • • 
A12---o!o-!1 ~• e • •• • • 

/ 
/ 

/ 

/ 

d/ 
/ 

/ 
/ 

3880 Signal Cable 
(Left Connector) 

File Control 
Signal Cable 
(Right Connector) 

CARD TEST POINTS 

line Name Test line Name 
Point 

Stepper Motor MC ·O 902 +Index (Diskette) 
(Phase 0) Pream...P_ TP1 
Stepper Motor MC- 1 A01 PreamQ_ TP2 
(Phase 1) 

Stepper Motor MC-2 
Ground 

(Phase 2) 803 +Access 0 

Stepper Motor MC-3 
801 

+Access 1 
(Phase 3) +Access 2 
+Write Gate A08 +Access 3 
+Low Current A09 +File Data 
+Write Data A06 +Head En_g_a_ge 
-Head load 804 +18 Vdc 
+Erase Gate A07 +24 Vdc 

805 +5 Vdc 
Phototransistor 

-5 Vdc Current 
Ground 

\ 
\ 
\ 

Test 
Point 

914 

A04 

A05 

A10 

808 

809 

810 

811 

812 

613 

906 

A 11 

807 

A12 

A03 

\ 
\ 

\ 

' 

Diskette Drive (Cont.) CARR 197 

Diskette Drive (Cont.) CARR 197 



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. 
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Contact Assignments (Probe Side) 

Parts 
Side of 
Card 

002 

I 
013 

J02 

J13 

802 

, .....___, 

813 

G02 

Right 
Connector 

Left 
Connector 

Diskette Drive (Cont.) CARR 200 
Card Pin Assignment 

LINE NAHE WIRE CARD CABLE 
COLOR PIN PIN 

Stepper Motor HC-0 Whl te B03 B03 
(Phase O) 

Stepper Motor HC-1 Red D02 D02 
(Phase 1) 

Stepper Motor HC-2 Ye! low BOit BOit 
(Phase 2) 

Stepper Motor HC-3 Black B02 B02 
(Phase 3) 

Stepper Common Blue D05 D05 
+21t Vdc (See Note) 

Head Hagnet +21t Vdc Yellow DOit DOit 
(See Note) 

-Head Load Black B05 B05 

LEO Return Black D06 006 

LEO Current Yellow 007 007 

Phototranslstor Return Black 009 009 

Phototranslstor Current Yet low 808 808 

Head Input Black B12 Bl2 

Head Input Whl te 813 813 

Erase Current Red BIO BIO 

Head Ground and Shield Green B09 809 

Prea!"p TPI 012 012 

Preamp TP2 013 013 

Ground Black DOS 008 

+Access 0 G02 B02 

+Access 1 GOJ BOJ 

+Access 2 GOit BOit 

+Access 3 GOS 805 

+FI le Data G07 807 

+Head Engage GIO BIO 

+Index (Diskette) GIJ 813 

+21t Vdc J10 010 

+5 Vdc JOJ 003 

-s Vdc J II D II 

Ground J08 008 

Note: These voltages are not present if the 
head Is not loaded or the drive Is not being 
addressed. 

Diskette Drive (Cont.) CARR 200 



Logic Board Maintenance 

Notes: Logic b..~rds should be ordered by part number and EC level. 
Board part numbers are located on the edge of the board and 
can also be found in the board plug charts in the MOM. 1. Cable part 4797570 connects TB1-7 to the following pins: 

Before removing a board, label the connectors that connect to 
the pin side of the board. 

01A-B1B1C11 
01A-B 1C1C11 

OlA Gate 

2. Cable part 4797570 connects TB1-8 to the following pins: 

01 A-B 1 C 1 E 11 

YA151 
Cable 4797570 (22 Card Board) 

~-----___;------------..( To Gate TB 1-7 (See Note 1.) 
,----------------..-.~------------- To Gate TB1-8 (See Note 2.) 

81 Board 

Maintenance Board 

82 Board 

Not Used 

83 Board 

Storage Director 2 

84 Board 

Storage Director 1 

To Gate T8s 
YA151 

a~----~------------------------------~YA105 

Storage Director 1 
Four Channel Switch 
Additional Feature 

Storage Director 2 
Two-Channel Switch Pair 
Additional Feature 

Storage Director 1 
Two-Channel Switch Pair 
Additional Feature 

To Board Thermals 

(See Notes 3 and 4.) 

YA151 
To Gate TB's 

Flat Wire Bus and Cable Connections (Pin Side of Gate) 
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3. Cable part 4797250 connects the 01A-B 1 board thermal to 
the following pins: 

01A-B 1A4802 
01A-B184B 10 

4. Cable part 4797250 connects the 01A-B3 board thermal to 
the following pins: 

018 Gate 

01 A-B 1 F6C04 
01A-B1 F6E04 

(Not Used) 

B1 Board 

Subsystem Storage 

Logic Board Maintenance CARR 205 

YC560 
To Gate 
TB's 

YC660 anq YC760 
To Gate 
TB's 

Subsystem Storage 

Board Board (Machines Without Expanded Storage) 

B2 Board A2 Board 

Flat Wire Bus and Cable Connections (Pin Side of Gate) 

Logic Board Maintenance CARR 205 
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Control Interface Wrap Cable Installation 

CTL-1 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-1) lines. Remove the 
CTL-1 bus and tag cables and install a special cable between the 
bus and tag. 

Operating Prerequisites 

1 , All 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: 

• 50 feet for a switching unit (if used) 

• 20 feet for each device tailgate 

• the length of the device cable 

Note: If the CTL-1 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-1 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-1 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-1 wrap test must be run 
with the wrap cable installed in the device tailgate. 
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4. Run CTL-1 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) 

20 feet for each device tailgate 

the length of the device cable 

Note: If the CTL-1 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. Disconned the CTL-1 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-1 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-1 tests. 

Control Interface Wrap Cable Installation 

To return the machine to normal operation, use the following 
procedure. 

Turn off the controller power if the wrap tool is installed in 
the device. 

Remove the wrap tool from the tailgate connector socket. 

Reinstall the CTL-1 bus/tag cable in the tailgate. 

• Turn on the controller logic power if it is turned off. 

Control Interface (CTL-1) --+--H 
Serpent Connectors 

Channel Interface (CHL-1) 
Serpent Connectors ----~ 

CARR 210 

Control Interface 
Wrap Cal'>le 
(P/N 2346604) 
Installed to Test 
~torage Director 2 

(Top of 3880 Model 21 tailgate viewed from Inside the machine) 

Not Used 

Channel Interface (CHL-IJ ___ -41 

Serpent Connectors 

Figure 2. Control Interface Connectors (Model 23) (Top of 3880 Model 23 Tailgate Viewed from Inside Machinet 

Control Interface Wrap Cable Installation CARR 210 



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 

Serpent connectors 

Channel interface cables 

• Terminators 

HOST 

CHA UH 

CHl-1 

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. 
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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: 

YA 

I INSTALL SELECT 
0 c B l OUT JU•PER Ill 

YK POSITIOll 01 

THE PIN 5 IDE 

IS SHOWN 011 

!HE ClAO. 

(PIN 451008> 

u 

1- or 2-channel 3880 

Install the select-out bypass jumper (part 26 794 78 or part 
4515064) in the L2 position on each cf"!annel board installed for 
the failing stcrage director. 

- ClRD SIDE -

4- or 8-channel 3880 

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. 

Internal Electronic Channel Wrap Test (All Models) 

See CARR 216 for channel cable checkout using routine 79. 

BUS llUP root <Piii 4299176) -

TAG WRAP TOOL (PfN 4299873) _.,,. 

STANDARD BUS TERllllUJOR 

STAllOARO HG TERMINATOR -> 

SD-1 

Cfl-1 BUS 

C Tl-I TlG 

CH A BUS Ill 

Cit A TlG Ill 

CH A BUS OUT 

CH A TAG OUT 

CH B BUS Ill 

CH B TAG U 

l1 

SD-Z 

CTl-1 BUS 

C Tl-I TlG 

C.11 I BUS II 
CH A JAG Ill 

CH A BUS OUJ 

CH A HG OUJ 

CH B BUS Ill 

CH B TAG Ill 

l2 

Figure 2. Example of the block wrap tools installed in channel 
A on a 1-, 2-,or 4-channel 3880 

Internal Electronic Channel Wrap Test (All Models) 
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Internal Electronic Channel Wrap Block Tool Connection 

Routine 79 tests the channel path of all bus and tag lines in a 
circuit between the electronic channel wrap block tools and the 
channel interface terminators (see Figures 2, 3, and 4L 

Prerequisites 

1. Routine 78 must run without errors on the suspected 
channel. (Routine 78 is automatically invoked by the MD 
before routine 7 9.) 

Procedure 

To test a line, use Figure 4 as a reference while moving the 
probe from point to point. When checking select-in and 
select-out, see the example in Figure 3. Use Figure 1 for an 
additional reference. 

IVS llOCl HA, COUHTOll IOOl ,,. 4l99'71 

IDJ t IUS DUT llf r t IUS OUT 111 0 OU 

115 t IUS our llT I 1- t IUS OUT 111 l DOI 

IOI t IUS OU I 111 J -1- + 1us our 111 • 009 

llO t IUS OUI llT S - -1- + IUS our llT ' 011 

llZ + IUS OUT llT 1 - - -1-

SOJ t IUS I• llT , t IUS U llT 0 JDC 

ns t IUS II Ill 1 t- t IUS II Ill l JOI 

Cot t IUS II IJf J t-- t IUS II Ill f J09 

CID t IUS II Ill 5 1--- t IUS IN llT ' J 11 

Cll t IUS II 111 1 t URk U JU 

UC llOtr UlP COUUTOR TOOl PIN IZ99171 

IOJ t OP II t STHUS IN DOC 

IOS t ADDRESS II t SERVICE IN DO& 

IOI t SHECJ u t SElEC I OU! 009 

110 t ADDRESS DUI + conuo OUI · D 11 

Ill + sunlESS OUT t SERVICE DUI DU 

t VE!HUG OU! JOC 

cos t UIERUG II t REOUEH JN J08 

501 t Dlll Ill 

510 t DAIA OU! t OIHOMNEtl IN J '1 
&1Z + "Olli QUI t OP DUI JU 

Figure 1. Circuit Diagrams for Bus and Tag Block Wrap Tools. 
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lU~1 
'r 

Channel Cable Checkout Using Routine 79 

Routine 79 is also used to check the channel bus and tag cables. 
This test is performed by installing the bus and tag block wrap 
tools at various locations in the channel path (see Fig. 2). 
Routine 79 must run without errors before going to the next 
location in the subsystem channel path (see Figure 2). 

I<- UP TO •oo· OF cute TESTED " ROu1ue 79 -> 

(!] llDIC llES IHE H St 

LOCAllOMS FOR PLACING 

THE llOCl OAP IDOLS. 

Figure 2. Possible Combination of Channel Bus and Tag Codes 
Tested by Routine 79. 

3110 

cmUURS 
! 

••. Bl TWISIP 'tr 

CHANNEL SElEC r OUT 

CHAUEL SHECI Ill 

CHANNEL SHEC J OUT 

CHANNH SHEt I II 

SEl£C1 Ill ( INCOHlllGI 

SELECT OUI IOUTGOlllGI 
<-

t CffANllEl SELECT SIGNAL rAOPlGAIE 

Figure 3. Example of Block Wrap. Routine 79, Channel A, 
Storage Director 2. 

Internal Electronic Channel Wrap Block Tool Connection CARR 216 

~mnlomti.nw m m mmr m m [!] Hmt l,rmNnue 
t IUS JI llJ P 602 JOl GOJ - 803 002 aoz t IUS DUI Ill P 
+ IUS I• II r a JOS JO• JU -> DO• OO• DOS t IUS OU! Ill 0 

8 + IUS ll II r 1 GU GOJ GOS -> 105 IOJ IOC t IUS OUT Ill 1 

t IUS II Ill Z J07 GOS JO& -> 006 IOS 007 + IUS our Ill l 
U t BUS ll BIJ 3 GUI JO& GOI -> IOI DH 801 t IUS OUT llT l 

t IUS II BIJ • J09 G07 J09 - 009 807 009 t IUS OUT Ill f 
S t IU S 11 II J S GIO G09 610 -> 810 109 ltO t IUS OUT Ill 5 

t IUS IN II T I Jtt J 10 J11 - 011 DtO Dtt + 1us our an 1 
t BUS II 11 r 1 G12 J1Z G 12 - 112 012 112 t IUS OUT BIT 7 
t URl .. JU f Pl1f No~ 51mUcm ye~i·~liJEf oif. •us ....__ 

t OPEAlllOllAl U llOZ P02 802 -> JU 513 UU t OPERA TIOUL OUT 
t ADDRESS Ill IOC IOJ BOS -> 112 P1Z 112 t SUPPRESS OU! 

I + SELECT u SEE Fiii J 801 -> D09 SEE FIG J t SHEC r OIJT 
+ surus u POS POC DOC -> D11 I07 P11 t COUUD DUI 

A t SERVICE IM P07 MOS 006 -> 013 113 PU t SUVICE OUT 
+ REQUES I Ill U07 sos JOI - 110 PH MIO t ADDRESS OUT 

G t DISCONNECT IN U11 UIO J 11 -> GU U1Z S tl t HOLD OUT 
t DAI A IN SOI UO& GOI -> GtO Sot s 10 t DAU OU! 
+ llEIERING Ill SU SOJ GOS - JU uu uos + llETEAING OUT 

Figure 4. Example of Block Wrap Configuration for a 3880. 
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Remote Switch Feature 

Channel Enable I Disable Without Switches 

To enable or disable channels on a 3880 with the remote switch 
feature installed, and with the feature cables not connected in 
R 1 through R9, perform the following: 

To enable: Insert a jumper wire between the enable pin and 
the ground pin in the remote switch cable 
connector for the channel and storage director 
desired. 

To disable: Insert a jumper wire between the disable pin and 
the ground pin for the correct channel and storage 
director. 

Storage Director 1 Chan A Chan B Chan C 

Channel Enable R 1 ( 1) R 1 ( li) R2(1) 

Channel Ground R 1 ( 2) R 1( 5) R2(2) 

Channel Disable R 1 ( 3) R 1 ( 6) R2(3) 

Storage Director 2 

Channel Enable R3(1) R3(li) Rli(l) 

Channel Ground R3(2) R3(5) Rlf (2) 

Channel Disable R3(3) R3(6) R4(3) 

)Legend: Figure 1 ---· + ___ Figure 2 

RI R2 R3 Rli RS R6 R7 R8 

Chan D Chan E 

R2(li) R5(1) 

R2(5) R5(2) 

R2(6) R5(3) 

Rli(li) R7(1) 

Rli(S) R7(2) 

Rli(6) R7(3) 

DODD DODD ..._...Remote Enable/Disable 
Switch Cable Connectors 

HI HZ H3 H4 HS H6 H7 H8 

ODDO ODDO ..._... Host Cable Connectors 

01 02 03 04 DS 06 07 08 

DODD DODD ..._...Device Cable Connectors 

Figure 1 . Remote Enable I Disable Switch Connector 
Positions 
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Chan F Chan G Chan H 

RS(li) R6(1) R6(li) 

R5(5) R6(2) R6(5) 

R5(6) R6(3) R6(6) 

R7(4) R8(1) R8(4) 

R7(5) R8(2) R8(5) 

R7(6) R8(3) R8(6) 

Wiring 
Side 

Plug 
(Movable) 

Housing 
(Fixed) 

Figure 2. Remote Cable Connector Pin Identifier 

Remote Switch Feature CARR 229 
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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 OL T T0200A (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). 

Procedure 

Swap Cables 

1. Use the following procedure to swap the cables attached to 
the failing channel: 

• 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. 

Figure 1. Channel Circuits and Y-Cables 

Processor 

Channel 
Interface 
CHL-1 

Bus and tag cables of failing channel 

Serpent 
connectors 
of failing channel-----' 

Channel 
Interface 
CHL-1 

3880 

SDl 
or 

SD2 

Channel Interface Cable Swap 

2. Run the failing OL T, utility or job 

The problem is not in the 3880. 
Suspect the host channel, channel 

>-~~~~~~~~~~••gray cables, terminators, or 
Yes 

If the failing job now runs without errors, 
the problem is in the 3880. Suspect the 
FRUs shown on CARR 231 for the channel 
orig i na 11 y fa i I i ng. 

To check the Y cables, disconnect the 

other control units on the 
channe I. 

channel cables from the tailgate. Inspect When the cause of the failure has 
the serpent connectors for bent or pushed been repaired, reconnect the 
pins. Check for continuity from each pin on channel connectors to their 
the in connector to the same pin on the out1-----.~·1original locations, sett.he CIF 
connector. Also check for continuity from card address switches to their 
the board pins to the serpent connectors original settings, and run option 
(see CARR 216). Check for no continuity 5 on the MD to check out the 3880. 
between the Y-cable signal lines and the 
ground pins of the serpent connectors. 
'---------------~--.,. ____ _. 

Control 
Interface 
Serpent 
Connectors 

End of Ca 11 j 

Serpent 
connectors 
of good channel ___ ___. 

I 
~;;~f~!: by ~ 

--- Channel cables, terminators, serpent -----------.... ~ .... ,.._ ___ MD diagnostics 
connectors, and Y cables are not tested by the MD. 

Noh: Runroutine79 

Channel Circuits and Y-Cables 
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Channel Interface Cable Swap (Continued) 

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: 

• The Y-eable assemblies 

The serpent connectors 

STORAGE STORAGE 
DIRECTOR 1 DIRECTOR 2 

CTL-1 

CHL-1 
CHANNEL A 

CHL-1 
CHANNEL B 

BUS 

TAG 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS 

TAG 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

CTL-1 

CHL-1 
CHANNEL A 

CHL-1 
CHANNEL B 

Figure 1. Channel and Dsvice Connectors (Model 21) 

STORAGE STORAGE 
DIRECTOR 1 DIRECTOR 2 

NOT USED NOT USED 
CTL-1 CTL-1 

BUS/TAG BUS/TAG 

BUS IN BUS IN 

TAG IN TAG IN 

Figure 2. Channel and Device Connectors (Model 23) 
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1- and 2-Channels 

Toward 
Processor 

I 
Channel 
A 

To Next 
Control Unit 

Swap these two 
groups of cables 

l Toward 
Processor 

Channel 
B 

To Next 

Channel Interface Cable Swap (Cont.) 

Not Tested by the MD 

1 and 2 I 
Channel t 
Cable 
Sockets I 

A41B31 

Tested by the MD 

84(83)02 

84(B3)E2 

Channel Interface Cable Swap (Cont.) 

CARR 231 
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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. 

b. 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. 

c. 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. 

Bus and tag cables of failing channel 

Processor 
Channel 
Interface 
CHL·I 

Serpent 
connectors 
of failing channel-----' 

Channel 
Interface 
CHL-1 

3880 

SD1 
or 
SD2 

Channel Interface Cable Swap CARR 370 TCA 

2. Run the failing OL T, utility or job 

Yes 

The problem is not in the 3880. 
Suspect the host channel, channel 
gray cables, terminators, or 
other control units on the 

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 

channe I. 

channel cables from the tailgate. Inspect When the cause of the failure has 
the serpent connectors for bent or pushed been repaired, reconnect the 
pins. Check for continuity from each pin on channel connectors to their 
the in connector to the same pin on the out..-----t-"'~•orig.inal locations, set the CIF 
connector. Also check for continuity from card address switches t.o their 
the board pins to the serpent connectors original settings, and run option 
(see CARR 216). Check for no continuity 5 on the MD to check out the 3880. 
between the Y-cable signal lines and the 
ground pins of the serpent connectors. 

Control 
Interface 
Serpent 
Connectors 

T 
End of Ca 11 j 

Serpent 
connectors 
of good channer ----

I 
Circuits ~ 
verified by 

Channel cables, terminators, serpent ___________ ,..,~i..,..,_ ___ MD diagnostics 
connectors, and Y cables are not tested by the MD. 

Note: Run rbutine 79. 

Channel Cirt:uits and Y-Cables 
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Channel lnt~rface 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: 

• The Y-cable assemblies 

The serpent connectors 

STORAGE 
DI RECTOR 1 

CTL-1 

CHL-1 
CHANNEL A 

CHL-1 
CHANNEL B 

CHL-1 
CHANNEL C 

CHL-1 
CHANNEL D 

BUS 

TAG 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

STORAGE 
DIRECTOR 2 

BUS 

TAG 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

CTL-1 

CHL-1 
CHANNEL A 

CHL-1 
CHANNEL B 

CHL-1 
CHANNEL c 

CHL-1 
CHANNEL D 

Tailgate viewed from inside the machine 

Figure 1. Channel and Device Connectors (Model 21) 

STORAGE STORAGE 
DIRECTOR 1 DIRECTOR 2 

NOT USED NOT USED 
CTL-1 CTL-1 

BUS/TAG BUS/TAG 

BUS IN BUS IN 

TAG IN TAG IN 

Tailgate viewed from inside the machine 

Figure 2. Channel and Device Connectors (Model 23) 
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Channel A 

• 

ChannelB 

I 

Channel C 

Channel D 

Channel Bus 
and Tag Cables 
(gray cables)\ 

Toward Processor 

Terminator or 
to next Control Unit 

Toward Processor 

Terminator or 
to next Control Unit 

Toward Processor 

Terminator or 
tci next Control Unit 

Toward Processor 

Terminator o; 
to next Control Unit 

CHANNEL INTERFACE CABLE SWAP (Cont.) 

ChannO?I Cable Sockets 
A4(A31 

A4(A31 

t 
Bottom· 
Card 
Connect 

\ 

Tt1ted by the MD 

A4(A31R2 

CIF-A -
A4IA3)02 

CIF·B 

"' 
A4(A3)E2 

CIF-C -
A4(A3)F2 

CIF-D 

"' 

CHANNEL INTERFACE CABLE SWAP (Cont.) 

CARR 380 TCA 
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lntraboard Cable Locator 

This page and CARR 481 are used to locate the cables and 
connectors in the Channel Interface area for the A 1, A2, A3, A4, 
83, and 84 boards. 

Procedure 

1. Use CARR 481 to find the IML code, fault symptom code, 
or isolation code in the left column of the charts. 

2. Follow the row to the right. An asterisk (*) indicates a cable 
that is a part of the FRU group for that code. 

3. Use the cable number (D through m) at the top of the 
column to find the cable number in the figure below. 

4. Reseat, repair, or exchange each cable indicated for that 
code. 

Figure 1. Two-Channel Switch Pair, Additional Feature 
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CIF 
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02 
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P2 

SOR 

G2 

SOT 
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84(83) Storage Director Board 

82 

B3 02 

TADT 

AS 

A2 

A3 E2 

TADA 

85 

F2 

csc 
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Figure 2. Eight-Channel Switch Feature 
Four-Channel Additional (FCA) 
Board A2(A 1) Channels E through H 
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E P2 

SOR 

Y3 

Y4 
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ZA 
84(83) Storage Director Board 

ZB 

02 Y5 YK 

CIF 
F 

Z6 A2 
E2 

CIF 
G 

CIF 
H 

G2 

FAOR 

Z3 

D 

25 

Z4 

Z2 Z1 

iw;."cham;elAdclitfo-;;iTrcAT--- - - - - - - -- - - ---1 
Board A4(A3) Channels A through D Z4 Z5 Z6 

A2 

CIF 
A D e D P2 

SOR 
02 

CIF 
B 

Y3 

E2 

CIF 
c t32 Y4 

FAST 
F2 

CIF 
D Y5 

D 
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A3 

85 

02 

FADT 
F2 

FASC 
E2 

FACR 

82 

83 

A5 
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lntraboard Cable Locator (Continued) 

This page, CARR 482, and CARR 483 are used to locate the 
cables and connectors in the 3880 that are not shown on CARR 
480. 

Note: A# next to a code (for example #7300) 
indicates more possible cables are included in the cable 
charts on CARR 482 and CARR 483. 

Four-Channel Switch. Additional Feature Cables 

Code 

5C 

5E 

5F 

62 

6C 

95 

0702 
0703 
0705 
0706 

2708 
2709 
270A 
2700 
270C 
2700 
270E 
270F 

#27F8 
#27F9 
#27FA 
#27F8 
#27FC 
#27FO 
#27FE 
#27FF 

3808 
3809 
380A 
3BOB 
380C 
3800 
3BOE 
3BOF 

3880 
MIM 

Two-Channel Switch Pair, 
Additional Feature Cables 

1 2 3 4 6 6 7 8 9 
f 

• 
-"'" 

• 
• 
• 

• • • • • • • .• • 
• • • • • • • • • 

• • • 
• • • 

• • • 
• • • 
• • • 
• • • 

• 
• 
• 
• 

• • • • 
• • • • 
• • • • 
• • • • 

• 
• 
• 
• 

• • • • 
• • • • 
• • • • 
• • • • 

• • 
• • 
• • 
• • 

1 2 3 4 6 6 7 8 9 

CABLE NUMBERS 

I Seq AU0001 
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10 11 

• • 
• • 

10 11 

12 

• 
• 
• 

• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

12 

I Four-Channel Switch, Additional Feature Cables 

Code 
Two-Channel Switch Pair, 
Additional Feature Cables 

1 2 3 4 6 6 7 8 9 10 11 

#3818 • • • • • 
#3819 • • • • • 
#381A • • • • • 
#3818 • • • • • 
#3B1C • • 
#3810 • • 
#JBlE • • 
#381F • • 
#3838 • • • • 
#3839 • • • • 
#3B3A • • • • 
#3830 • • • • 
#383C • • • • • 
#3830 • • • • • 
#3B3E • • • • • 
#383F • • • • • 
3C48 • • • 
3C49 • • • 
3C4A • • • 
3C4B • • • 
3C4C • 
3C4D • 
3C4E • 
3C4F • 
3048 • 
3049 • 
304A • 
3040 • 
305C 
3050 
305E 
305F 

3EXX • • 
#3FOX • • 
#FF01 • • 
#FF03 • • 
#FF04 • • • • • • • • • 
#FF06 • • • • 
#FF07 • • • • • • • • • 
#FF09 • • • 
#FFOA • • • 

1 2 3 4 5 6 7 8 9 10 11 
CABLE NUMBERS 

lntraboard Cable Locator (Cont.) CARR 481 TCA FCA 

Four-Channel Switch, Additional IF eatu~e Cables 

Code Two-Channel Switch Pair. 
Additional Feature Cables 

12 1 2 3 4 6 6 7 8 9 10 11 12 
#OF00-0 • • • • 
#OF00-2 • • • • • • 
#OF00-5 • • • 

• Note: For an..- 78XX code, see the corre~ ondiOJI. 73XX listed below. 

• #7300 • • • • • • • • 
• 7302 • • • • • • 
• 7303 • • • • • • • • • • 

7304 • • • • • • • • 
7305 • • " • • • • • • 
7306 • • • • • • 
7307 • • 

• 7308 • • • • 
• 7309 • • • • 
• 730A • • • • 
• 7308 • • d 

730C • • 
7300 • • 
7310 • • 
7311 • • 
7312 • • • 731A • • • 

• 7341 • • • 0 <" '. 
• 7342 • • • .. .r 

#7343 • • • • • • • • • • 
7344 • • • 
7348 • • • 

#734C • • • • • • • • • • 
7381 • • • 

• 7382 • • • 
• #7383 • • • • • • • • • 
• 7384 • • • 
• 7388 • • • 

#738C • • • • • • • • • 
1 2 3 4 6 8 7 8 9 10 11 12 

CABLE NUMBERS 

• 

• 

12 
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Cable Locator Chart 

CULE FROI TO 

zo UUJ> AZ-AS CHL-A HILGATE 

zt l4U3J IHIS 

2Z IHUJIZ 1-Z 

ZJ BWUJIZ If.I 

Z4 WUJ H-'5 

ZS UCAJ> uz-us 
ZI WUJ AZ-AS 

27 . WUJ IZ-85 

ZI 

u 
30 

31 

32 

33 
H 

35 

31 

3880 
MIM 

All A 1J ¥Z-f5 

uun uz-us 
AZll ti AZ-AS 

lZlAt> llZ-115 

14 PZ I TCCC 

U QZ I TCCC 

14 OZ I TCCC 

83 PZ If TCCC 

93 OZ I TtCC 

CHL-1 HILGITE 

Cll-1 TAILGATE 

CTL-1 TAILGATE 

CHL-A TAILGATE 

CHL-8 TAILGATE 

CHL-C TAILGATE 

CHL-D TAILGHE 

CHL-E TAILGA1E 

CHl-F TAILGATE 

CHl-G TAILGHE 

CHL-H TAILGHE 

11 SZ Y TCCC 

11 SZ If TCCC 

11 SZ I TCCC 

B1 TZ Y !CCC 

11 TZ If TCCC 

I Seq AU0001 

Cl Copyright IBM Corp. 1984, 1985 

CABLE fROll TO 

37 Bl QZ I TCCC B1 IZ I TCCC 

31 81 Y2 CABLE JGAR DJSkElTE 

39 Bt f4 CABLE ID CONN EC !OR 

40 81 l2 CABLE 84 ZD CABLE 

41 Bl Z3 CABLE BJ ZD CABLE 

H B 1 U CABLE U Y1 CABLE 

0 81 Y4 CABLE l3 Y1 CABLE 

H A4 Y2 CABLE AZ Y1 CABLE 

45 A3 Y2 CABLE A1 Y1 CABLE 

46 BHBJJ ZG CBL OPERATOR run 
47 AHAJ> Y6 CBL OPERAIOR PANEL 

" AZlA1l Y6 CBL OPERA TOR PAllEL 

49 CTL-1 CONN. DEV ICE lllTF. 

50 HOST CHANNEL CHL-l COllll. 

51 SERPENT COllNEClORSITERMIUTORS 

5Z CONTROL INTERFACE WRAP CABLE 

53 CHAllllEL INTERFACE IRAP lllOLCS> 
s4 B IYJ Subsys Stor PS 

SS B IVS 018-AIVJ 

SD-t SD-Z 

CTL-1 BUS CIL-1 BUS 

CTL-1 TAG CTL-1 TAG 

CH A BUS Ill CH E BUS IN 

CH A UG Ill CH E HG IN 

CH A BUS OUT CH E BUS OUT 

CH A TAG OUT CH E UG OUT 

CH 8 BUS Ill CH F BUS Ill 

CH B TlG IN CH F TAG Ill 

CH B BUS OUT CH F BUS OUT 

CH B HG OUT CH F TAG OUT 

CH C BUS IN CH G BUS Ill l 

CH C TAG Ill CH G TAG IN I 

CH C BUS OUT CH G BUS OUT N 

CH c TAG our CH G TAG OUT p 

CH 0 BUS IN CH H BUS IN Q 

CH D TAG IN CH H TAG IN A 

CH 0 BUS OUT CH H BUS OUT s 
CH D TAG OUT CH H TAG OUT ' A2 l A 1 

EJUPlE or TAILGA T( SERPENT CONNECTORS 

IPN 6315678 
25 of 28 
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l 

r=lm ___ --,_-----._ 
1 L - 1 I I mP cme 

Ptlf 234660' 

!CHl-1> 

CHANllEl 

INTERFACE 

WRAP CABLE 

PIN 2JH699 

BUS BlOCK 

WRAP TOOL 

PIN 

4299876 

- OR -

lND 

TAG BLOCK 

WRAP TOOL 

p '" 
4299873 

'~ 
! I CHUNEl ONL Yl Y 1 
~ ......... ~.-4+-.--~-r--r-.~~l-Lr-T--...-.---. ~ 

TO CHL-1 TO CHl-1 

TlllGlTE TAILGATE 

,,JOl311l-.-L-~....J-J~+-L .......... .,....__'-h~-h-J~.L.,J'21lZ911 

Cable Locator Chart CARR 482 TCA FCA 

uuruuce 
DEJ ICE 

COOECfOI 

'~ 

:~I " ': 
1-{fili----------------------"" 

18 CHANNEL ONLY> Y1 
~ ~~ ..... ie-.-_....4.1-r_,.........,,._.~~~._,_.-...... ~ 

TO CHL-1 TO CHl-1 

1-m.J--
ro"1 

1-mJ- LJ 
OPEAATOA 

PUEL 

lAILGHE TAllGATE 

llJolJ1l ........... .&..-'-~J-1_,,..~..L..-J.r-"-h_,,_._4~~J..,Jlzalz~ 1-EJ-- E: · ltltltltl 

ORIYE 

COURDl 

CARO 

( 1. 2 CHANNEL ONLY> 

~ 5 

TO CHl-1 ro cHt-1 

lAILGlTE TAil GATE TAILGATE 

jlZ&l21l._,_.._~~__._,...__._.~~~~ooL.-+~~'2'i2sll j1zol21I 

t-{fil (8 Channel only) 

1-s---, I 
1-£m 
1-(ll 

( 1. 2 CHANNEL OHL YJ 
14. I CHANNEL ONLY> Y1 YZ 
~ ~A ......... B~C--.-.--..L.1-.---.,.---.--...-.--1-Lo-..-~ ~ 

_J ;;=;; ~HS L ~ 5 

TO CHL-1 10 CHL-1 ro cHt-1 

TlllGlTE TAllGlfE TAILGATE 

jlz5l21l._,_.._~~_._..~~~~-h-'-~·.-L-&--'-r'lz4lzslj jlzol21I 

1-{ill 
1-(ll 

Note: For detailed cable plugging information for the 
3880, see the cable plug charts in the Maintenance 
Diagram Manual (MOM), Volume R30 

Tl YB H 

YJ n Yl 

l 8 c 0 E F 

ZA ZB zc 

YA YB JC 
y J n Yl 

A B C D E F G H 

7-• ZB zc 

Cable Locator Chart 

lF ,, YH 

tP YQ YI 

T u y ~ l IZ w.1. Y.Z 

Model 21 
If. I TO CTL-1 

Model 23 TAILGATE 

rnEII I 
ZF Z5 ZH 

YF ,, YH 

yp YQ YR 

P 0 A T u v v l u w.~.1.z 

Mode 1 21 
II, I fO Cfl-1 

Model 23 TA ILGHE 

rnEII I 
ZF tG ZH 

CARR 482 TCA FCA 



Cable Locator Chart (Continued) 

This page and CARR 482 are used to locate the cables and 
connectors in the 3880 that are not shown on CARR 480, or 
CARR 481. 

Procedure 

1. Use the chart on this page to find the initial microcode load 
(IML) code, or isolation code in the left column of the 
charts. 

2. Follow the row to the right; one of the three types of marks 
below, indicates the cables that are a part of the FRU group 
for that code: 

* asterisk - should be suspected with any combination 
of features 

diamond - should only be suspected if this cable is 
installed 

square - should only be suspected if this channel is 
failing 

3. Use the cable number (20 through 53) at the top of the 
column to find the cable number on CARR 482. 

4. Reseat, repair, or exchange each cable indicated for that 
code. 

3880 
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CODE 20 21 22 23 Z• ZS 

Ir 
l~-1 f _, 
1i 

B n 
31 • • • • 
4r . -~ . -
• -2 u ·r • -z 
• • -1 
47-2 ·r c -2 . _, 
49-2 

0 
1 
4-1 
•-z 
8 

f-1 c-z 
CODE 20 21 22 23 24 25 
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_c 
#OFOO) Note: A# next to a code (for example, 

indicates more possible cables are included in the cable 
charts on CARR 482. 

26 27 28 29 JO 31 32 33 H JS 36 37 38 JS •o 
• • • • • • • • * • • * • * • • • • • • • • • • • • • • • • • • • • • • • 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
• • • • • • 

• • • • • • • • • • • • • • • • • • • • • • • • • • • 
• • • • • • 4 • • • • • • • • • • 

26 27 28 29 30 J t 32 33 JC 35 36 J7 38 39 •o 
Cable Numbers 

CODE 

1111=: 

mi=i 
010• ..... F 

~=I ' F • F 
F 1 
F j F 
F 

f f 

T F A 
F ~ 

o~ o 

~u 
~Fl 

P' 
9d 

Im 
I ]111 
I J 3J 
I ~B 1F 
I FOX 

70Z1 

7101 

~T 71 • 
71 ~ 71 
71 
7110 

'T! 17 • ., . 
., 8 
'738 

77~1 
11 ~ 110 
770• 
110• 
7710 

'T! ., 4 
., 4 . , I ', 

7901 
'Ff 0 t .mi 
'Ff 04 
Ff Oi 'Ff 0 

•Ff 0 
FF 08 

'Ff 09 
'Ff DA 
~F Of 

CODE 

Cable Locator Chart (Cont.) CARR 483 TCA FCA 

20 21 22 23 Z• 25 26 21 28 29 30 31 32 33 34 35 36 37 38 39 40 41 H H U CS u ., 0 49 50 s 1 52 53 

• • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
• • 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • * • * * • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

l • • • • • • • • • • • • • • • • * • 

I • • • • • * • • • • • • • • • • 
• • • • • • * • 

* * • • • • • • • • • • • • • 
• • ~ • • • • • • • • • 

I 
• • • • • • • • • • • • • • • • • • • • • • • • • 

t t i ~ t ~ • • 
* • • 

I • • • • • • • • • • • • • • • • • 
i t i ~ t ~ • • • • • 

• • • • • • • • * ~ 

• ~ • • • • • • • • ~ ~ ~ ~ ~ ~ * • • • • • • • • • • • • • • • • • • • • • • ~ ~ • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
20 1 Z2 23 24 25 26 21 28 29 30 t 32 33 34 35 36 37 38 39 •o • 1 CZ 43 U 45 46 ., 48 49 SO SI SZ Sl 

Cable Numbers 
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Channel Interface Isolation Aids 

Channel Isolation 

Some errors detected in the 3880 need isolation to determine if 
the error is caused by FAUs in the channel interface area. When 
isolating, it is possible to cause interface control checks on other 
control units on the channels connected to the failing storage 
director. The following steps remove this problem. 

1. The MD or error condition diagram (ECO) directed you here. 

2. The failing storage director is offline. 

3. One or more of the channels of the failing storage director is 
connected to an operational channel. 

Procedure 

Warning: Removal of cards or cables from the WRONG 
storage director can cause customer jobs to fail. 

1 . Set all channel Enable Disable switches to the Disable 
position on the failing storage director. 

2. Install the select-out bypass jumper card as follows (see 
figure 1 ): · 

CHANNEL SDl 502 

A-0 A4L2 A3l2 

E-H A2L2 All2 

3. Return to the MD to continue error isolation. 

3880 
MIM I Seq AU0001 

e Copyright IBM Corp. 1984, 1985 

IPN 6315678 
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Restoring The 3880 To The Customer 
After Channel Isolation 

Warning: Failure to follow these steps in the order given, can 
cause customer jobs to fail. 

1 . Remove select-out bypass jumpers installed during this 
procedure. 

2. Return to the MD for guidance. 

Channel Interface Isolation Aids CARR 490 TCA FCA 

.------------Plug jumper tool (P/N 2C>79478) or card (P/N 4515064) into 
L2 to bypass select-out for channels E, F, G, and H. 

I
r---------- Plug jumper tool (P/N 2679478) or card (P/N 4515064) into 

L2 to bypass select-out for channels A, B, C, and D. 

L 

I 
A3 Board for 502 r A4 Board for $01 I I 

I 

Figure 1. 
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Channel Interface Isolation Aids (Continued) 

Channel Block Diagrams 

Errors caused by channel switch hardware, need isolation to 
determine which channel interface paths are failing. The 
following figure shows the electrical dot ORs, and physical 
locations of the different channel configurations for the 3880. 
The isolation procedure physically and electrically removes 
channel paths from the 3880 to break the dot ORs isolating 
FR Us. 

r------------------------------1 
1 • Four Channel Switch, Additional 

I Fl IE]!I) 

-gn " 
ClF 
oz 

~" 
~ 

•••••••••••••••w••••••••••••• 

yf z [[3]]II l IE]!IJ 

1?l " 
~ 

-ti .. :~" 
~:~ 

~------------------------------i 
•Two Channel Switch Pair, Additional I 

F Z IE]!I) ([Ifill 

1rl " CIF 
C I 
02 I DZ 

~ " : r52l " 
,~:~, 
~------------------------------i 
I • Two Channel Switch Pair 

I ~([Ifill 
:"NUPcU.Jmj ~ I rz 
~~ 

:="m'c~~ l!J 
l------------------------------J 
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Isolation Methods 

1 . During the running of channel wrap diagnostics, the 
following is the procedure the MD uses in options 1 and 5 
when running the channel wrap diagnostics on the 3880. 
This isolation method stores the results of each channel test 
for analysis, therefore, no display of the status of the 
channel hardware is made until: 

One channel has been tested on a 3880 with a single 
channel 

• Two channels have been tested on a 3880 with two 
channels 

• Four channels have been tested on a 3880 with the 
two-channel switch pair, additional feature 

• Eight Channels have been tested on a 3880 with the 
four channel switch, additional feature 

Install wrap 
cable ori the 
current channel. 

Set the Channel 
Enable /Disable 
switch to Enable 

The MD performs 
an IML of the 
storage director 
to ensure Integrity. 

Invoke the 
channel wrap 
diagnostics. 

Set the channel 
Enable/Disable 
switch to Disable. 

No 

This is tile last 
_/channel of the 
~~roup of 1, 2, o);" 

Results show 

<multiple channels 
are failing. Yes 

No 

Record results 
of diagnostics 
for later use. 

Bump channel 
counter to 
next channel. 

Isolate to the 
failing channel 
pair. 

Display results 
of isolating end 
give FRUs. 

Loop on failing 
test to fix 
failure. 

Channel Interface Isolation Aids (Cont.) CARR 491 TCA FCA 

After detection of some storage director failures, the following is 
the procedure the MD uses in options 1 and 5 when a special 
storage director failure is detected during an IML operation. For 
these failures, it is necessary to determine if the channel 
hardware is causing the failure, and if so, which interface needs 
repair. This is performed by isolating to the failing channel pair. 

IML fails with 
special IML 
code. See note 1 

Isolate all chan
nel hardware by 
pulling the D2/E2 
SD cards or the 
WDEFG TCC. 

Rerun t1l5t that 
found last failure. 

!"his is a channel 
failure. Restore 
D2/E2, or WDEFG 
TCC. 

Yes 

Isolate by removingl 
all channel paths but 
channels C, D where 
terminators are. 

Rerun test that 
found last failure. 

Display FRUs 
in the storage 
director only. 

Use retest loop 
to fix failure. 

Rerun test that 
found last failure. 

Channel hardware 
rernoved for testing 
is failing. Isolate if 
nessccary to find 
failing channel pair 

Display results of 
isolation and give 
FR Us. 

Loop on failing 
test to fl)( 
failure. 

Yes 

Yes 

Notes: 

1. Special IML codes, possibly caused by channel 
hardware: 00-1, 28, 61. 62. 68, 68, Dl or 3800. 

2. The retest loop bypasses these steps. 

3. When running channel wrap diagnostics on 
eight-channel switch feature, channels A through Dare 
run first. Any failures on channels A through D must be 
corrected before checking channels E through H. 
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Installation Procedures 

Contents of This Section 

Before Installation . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 O 
Machine Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 O 
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References to Other Sections 

See ST ART 10 for analysis and repair procedures of machine 
failures. 

See the PROG section for instructions on running online test 
T3880A. 

See PWR 33 for power supply adjustment test points. 

See PWR 29 for analysis and repair procedures for power 
failures. 

See PROG 5 for instructions on preparing CDS cards. 

See PWR 33 for subsystem storage power test points. 
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Installation Procedures 

Before Installation 

Machine Type 

3880 Model 21 or 23 

Introduction 

This procedure is written to make the installation of the 3880 as 
easy and as quick as possible. All necessary actions are 
contained in this procedure; no other manual sections are 
needed unless a machine failure occurs. If a failure prevents 
continuing the installation procedure, use START 10 to start 
the analysis and repair of the failure. After making the repair, 
return to the installation procedure and continue installing the 
3880. 

The procedure is written to be performed by one person. Two 
persons can work together, if desired. This results in a slightly 
shorter elapsed time, but increases the total CE hours. 

Do each step in sequence, and place a mark beside each step 
number as it is completed. 

Note: The 3880 Model 21 can attach to 3350 disk 
storage devices only. The 3880 Model 23 can attach to 
3380 disk storage devices only. 

Preparation 

Before starting the installation process, determine the features 
on the machine, the channels assigned to the storage directors, 
and the address ranges assigned to the DASO units. Model 
number and machine features can be obtained from page one of 
the machine history form. Other information must be obtained 
from the customer or from the Account Records. The Storage 
Director and Subsystem Storage ID's are assigned by the CE. 

Complete the following table information and use it for reference 
when needed. 
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3880 CONFIGURATION 

Model 21 23 - -
Dual Frame Configuration Yes No - -
Two-Channel Switch-Pair Yes No - -
Two-Channel Switch-Pair, Yes No 
Additional - -

Four-Chann~l Switch, Yes No -Additional -

Remote Switch Attachment Yes No - -
Remote Switch Attachment, Yes No - -Additional 

Remote Switch Attachment Yes No 
Four-Channel Switch, - -
Additional 

SYSTEM INFORMATION 

STORAGE STORAGE 
DIRECTOR 1 DIRECTOR 

Number of Channels 
Attached 

DASO Address Range 

Storage Director 
Phys i ca 1 ID * 

Subsystem Storage 
Physical ID ** 

Subsystem Storage 
Size 

Disk Storage Types 3350 3380 

Channel A 

Channel B 

Channel c 

Channel D 
Priority 

Channel E 

Channel F 

Channel G 

Channel H 

NOTE: For more information, see Storage 
Director ldentif ication. 

* For more information, see Storage 
Director Identification on this page. 

**For more information, see Subsystem 
Storage Identification on this page. 
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Storage Director Identification 

Each storage director should have a physical identifier assigned 
to ensure positive identification of the storage director that failed 
if a failure occurs. Each 2-character hex identifier is assigned by 
the CE and must be used only once in each customer location. 

The storage director physical identifiers must be assigned in 
pairs in each 3880 Storage Control. The two numbers must be 
consecutive. The smaller of the two numbers must be an even 
number, and it must be assigned to SD 1. For example: 02 and 
03, 30 and 31 are valid pairs; 05 and 06, 23 and 24 are not 
valid pairs because they start with odd numbers. It is 
recommended that storage directors be numbered starting with 
02 and 03 and continuing in order as additional 3880 Storage 
Controls are installed. Do not use 00 and 01. 

The physical identifier is included in sense byte 2 1 for sense 
formats 2, 3, and F, and in sense byte 6 for format 6. It is 
printed in the heading of the EREP detail report (format 0, 2, 3, 
F) and summary report (format 6). In EREP reports it appears as 
the storage director physical ID. 

When the physical identifier assignments have been made, write 
the assigned numbers on the labels inside the 3880 cover and 
on the end of the logic gate. 

Subsystem Storage Identification 

Each subsystem storage must have an identifier assigned to it. 
Each 2-character hex identifier is assigned by the CE and must 
be used only once in each customer location. The subsystem 
storage identification is in addition to the storage directors 
identification. 

The subsystem storage physical identifier is included in sense 
byte 20 for sense format F, messages 2 and 5. 

Programming 

None. 
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Special Tools/Test Equipment 

Needed for installation: 

Digital Voltmeter part 8496278 
or equivalent 

Maintenance Device 

Metric Tool Set part 1749235 

CTL-1 Wrap Cable 
(E/HE/A Only} part 2346604 

To continue installation go to INST 20. 

Note: The 3880-23 fulfills the PTT RFI specifications 
when installed on raised floors which include a bonded 
and grounded conductive layer (metal plates or metal 
foil). 

This equipment can violate National Law on Radio 
Interference if not installed and used in accordance with 
these instructions. In cases where the interface cables 
cannot be routed under the raised floor as described 
above, the user. at his own expense. is required to take 
the following measures to comply with national law. 

A metal plate (minimum size 2 m by 2 m and 
approximately 2 mm thick) is to be placed under the 
machine in direct contact with the floor of the building 
structure. The machine frame is to be bonded near each 
interface connector gate to this plate by metalic bands 
(minimum width of 50 mm and approximately 0.5 mm 
thick or more). The bands must run straight to the plate 
and be in contact with the frame and the plate for the 
full width of the band. 

In additiori, all interface cables are to be shielded with 
Zipper Tubing and the Zipper Tubing shields clamped 
directly to the metal plate (connection through wires is 
not suitable). 
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Installation Procedures 

Unpack and Locate 

1. Inspect the machine for shipping damage. If any 
damage is found, report it to the IBM branch office 
immediately, using existing procedures. 

2. If the machine was installed before, and was not 
covered by an IBM maintenance plan (check with your 
Branch Office), go to INSP 10 and complete the Safety 
Inspection Procedure before continuing with the next 
step. 

3. Make an inventory of the parts in the shipping group 
(see parts list in the shipping group box). 

4. Remove all tape and packing material used to fasten 
internal parts during shipment. 

5. If this is a dual frame configuration, leave this page and 
go to INST 150. 

6. Place the unit in its permanent location. 

The removable panel fJ can be removed to aid in 
placing the cables into the cable hole II in the base of 
the 3880. (The bolts holding the panel have 10 mm 
heads.I 

7. Install four wheel locks EJ on the 3880 casters. 

CAUTION 
Do not connect the 3880 power cord until the 
'Safety Checks' are performed on INST 50. 

8. Reinstall the removable panel, if removed earlier. 

Note: Do not install the channel or control 
interface cables until the wrap tests are run. 

The panel has an electrical interlock that prevents 
powering up unless the panel is in place. 

9. Go to INST 30. 
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Installation Procedures 

Priority Setting 

1. The 3880 is factory wired fi>r high priority in both 
storage directors for all channels. Wire color can be 
either violet or yellow. If any of the priorities are to be 
changed from high to low. see the Priority Jumper 
locations table for the pin numbers of the three 
jumpers for each channel to be removed and installed. 

Note: For logic board pin locations. see LOC 84 and 
lOC 85. 

Priority Jumper locations For {B4/BJ) Boards With Electronic Wrap 

NUMBER 
OF 
CHANNELS 

One 
or 
Two 

Four 
or 
Eight 

3880 
MIM 

BOARD 
CHANNEL 

SDl S02 

A B4 83 A4010 to 04808 

B Bli 83 BliOIO to C4B10 

A A4 A3 V4D09 to NSB12 

B A4 A3 U4009 to N4B12 

c Ali A3 A4D09 to HSB12 

D A4 A3 84009 to H4B12 

E A2 Al V4D09 to NSB12 

F A2 Al U4D09 to N4B12 

G A2 Al A4D09 to H5B12 

H A2 Al 84009 to H4812 

I IPN 6315680 
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HIGH-PRIORITY JUMPERS 

DliB08 to CSB10 

C4810 to E4808 

N5810 to R4808 

N4810 to Q4B08 

H5B10 to E4808 

H4810 to F4808 

N5B10 to R4B08 

N4B10 to Q4B08 

H5810 to E4B08 

H4B10 to F4B08 

881143 
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C5B12 to A4D09 

C4B12 to 84009 

V4010 to R4B08 

U4D10 to Q4B08 

A4D 10 to E4B08 

84010 to F4B08 

V4010 to R4808 

U4010 to Q4B08 

A4D 10 to E4B08 

84010 to F4B08 

A4B08 to A4B09 

84808 to 84809 

V4808 to V4809 

U4B08 to U4B09 

A4808 to A4B09 

84808 to 84809 

V4808 to V4B09 

U4B08 to U4B09 

A4B08 to A4B09 

84808 to 84809 
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A4B08 to CSB10 

84808 to C4810 

V4809 to N5812 

U4B09 to N4812 

A4B09 to H5B12 

84809 to H4B12 

V4809 to N5B12 

U4B09 to N4B12 

A4B09 to H5B12 

B4B09 to H4812 

Installation Procedures INST 30 

LOW-PRIORITY JUMPERS 

CSB10 to 04808 CSB12 to A4B09 A4D09 to A4D 10 

C4810 to E4808 C4B12 to 84809 84009 to 84010 

NSBIO to R4808 V4808 to R4B08 V4009 to V4D10 

N4B10 to Q4B08 U4B08 to Q4B08 U4009 to U4D10 

H5810 to E4808 A4808 to E4B08 A4009 to A4D10 

H4810 to F4B08 B4B08 to F4808 84009 to 84010 

N5B10 to R4B08 V4B08 to R4B08 V4B08 to R4B12 

N4810 to Q4808 U4808 to Q4B08 U4808 to Q4812 

HSBIO to E4B08 A4B08 to E4B08 A4B08 to E4812 

H4810 to F4B08 84808 to F4808 84808 to F4812 
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Installation Procedures 

Primary Power 

Note: Dual Frame installation must begin on page 
INST 20. 

Unit Emergency Switch Release Procedure 

Note: Perform this procedure ONLY if instructed to do 
so. It is used only to release a locked switch, and is not 
part of the normal installation procedures. 

The Unit Emergency switch has a lockout latch feature that 
prevents resetting the switch to the On position, after it has 
been set to the Off position, unless the CE releases the latch. 
U.S. machines are shipped from the plant with the feature 
disabled. 

On machines with the feature enabled. use the following steps 
to release the latch after it has been tripped: 

1 . loosen the screw m that holds the lockout spring Iii to the 
bracket. 

2. Slide the spring away from the switch and set the switch to 
the On position. 

3. Slide the spring toward the switch as far as it will go and 
tighten the mounting screws. 

Transformer Taps 

1. Determine the voltage at the customer outlet. If it 
agrees with the voltage tag EJ on the 3880, go to step 
1 of Switches and Circuit Protectors. 

2. If the customer voltage does not agree with the voltage 
tags, wire the transformers as shown on the power 
logic pages. See the Power logic Page table for the 
correct pages to be used in this installation (see figure 
1 ). 

3. Change the voltage tag to show the correct voltage. 

Switches and Circuit Protectors 

1. Check that the 3880 circuit protectors at the following 
locations are in the ON position: 

3880 
MIM 

a. Those at fJ (four places). 

b. Those on the ac power distribution EJ. 
c. Those at 0 (Area Axx). 

Also, check that the mainline circuit breaker 401 EJ is 
in the Off position. 
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2. Set the following switches to the indicated positions 
(see figure 2). (All switches are located on the power 
switch panel D except as noted.) 

LOGIC 
POWER TERMINAL PAGE 
SUPPLY BOARD NO. 

Primary Power Box ID TB403 YA 111* 

m TB401 YAl 11* 

Primary Power Box 
Controls m T401 TB YAl 15 

Power Sequencer m and Monitor T301 TB YA121 

DC Bulk Supply m TB201 YA131 

Area AXX m PA02 YC300 

Subsystem Storage 
II (Area CXX) TBCOl YC800 

*Not applicable on 50 Hz (Japan) and 
60 Hz machines. 

Figure 1 . Power Logic Pages 

SWITCH POSIT I ON 
NAME SETTING 

Power Select Local 

Device Power Sequencing Disable 

Storage Director 1 Normal 

Storage Director 2 Normal 

Unit Emergency m (operator panel) Enable 

SW401 (CB panel) m On 

Figure 2. Switch Settings 

II 
El 

El 

Note: If the Unit Emergency switch cannot be set to 
the Enable position, see the procedure on this page to 
release the latch. , 
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VIEW 

REAR 
VIEW 

IE TB401 
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Installation Procedures 

Safety Checks 

Machine Ground Wire Check 

1. Use the CE meter to ensure that the resistance 
between the machine frame and the ground pin on the 
power plug is less than 1.0 ohm. If the resistance is 
more than 1.0 ohm, determine the cause and correct it 
before continuing with the installation. 

Branch Circuit CB Turned Off Check 

1. Have the customer locate and turn off the branch circuit 
CB. 

2. DANGER 
Until step 4 is completed, the outlet case should 
only be touched with test probes. 

3. Check the voltage from the outlet case to the building 
ground for less than 1.0 Vac. (Start with the meter 
scale that is correct for normal line voltage checks.) 

4. Check the voltage from the ground pin to the building 
ground for less than 1.0 Vac. The outlet is now safe to 
touch. 

5. DANGER 
Do not touch internal parts (pins and sockets} of 
the outlet until step 6 is completed. 

6. Check the resistance from the ground pin to the outlet 
case. 

Check the resistance from the ground pin to the 
building ground. A reading of less than 1.0 ohm 
indicates the presence of a safe, continuous grounding 
conductor. 

Note: This note pertains to the following 
step. All voltage values are to be less than 1.0 
Vac. 

7. Measure the phase-to-phase voltage and the 
phase-to-ground voltage. 

Measure the phase-to-neutral voltage (if present) and 
the neutral-to-ground voltage (if present). 

Branch Circuit CB Turned On Check 

DANGER 
Do not touch the outlet before meeting the following 
conditions of steps 1 and 2. 

1. Have the customer turn on the CB that supplies voltage 
to the receptacle. 

3880 
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2. Measure the voltages from the outlet case to the 
building ground, the outlet case to the ground pin, and 
the building ground to neutral (if present). Voltage 
values are to be less than 1.0 Vac. 

CAUTION 
If measured voltage values are less than 1.0 Vac, 
the outlet case can be touched. Do not touch the 
internal parts (pins and sockets) of the outlet. 

3. Measure the voltages from the ground pin and the 
neutral pin (if present) to all phases, and measure the 
voltages from phase to phase. 

4. Have the customer turn the branch circuit CB off before 
connecting the 3880 power cord into the customer 
outl~. · 

Primary Power On 

1. Reinstall the removable panel if it has been removed. 

2. Connect the 3880 power cAble to the ac outlet. Have 
the customer set the branch circuit CB on. Turn the 
3880 mainline circuit breaker, CB401, to the On 
position. 

This activates the 24 V supply and supplies power at 
the 3880 convenience outlets for operation of the 
maintenance device (MD). Do not attempt to turn on 
the machine power at this time. 

Introduction to MD 

The installation steps to be performed next use the maintenance 
device (MD) and the three diskettes that are sent with the 
3880. The diskettes contain: 

1. Base Machine Maps 

2. Subsystem Storage Maps 

3. Power Maps. 

The following paragraphs give an introduction to the MD and its 
use with the 3880 after diskette 1 has been inserted into the 
MD and IPL'ed. 

MD Process 

The first frames displayed on the MD keyboard/display (K/D) are 
easily understood, the CE should respond to the commands and 
questions as they appear. There are several frames, however, 
that request the CE to select the installation or test function to 
be performed next. 

If an error occurs during any of the tests, the MD gives 
instructions for repair, then permits all of the diagnostic 
programs to be repeated. 
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If an error occurs and you must run the diagnostics over to verify 
the repair, the MD will not complete the machine checkout. You 
must start again with MD option 5. 

Attaching The MD 

1. Place the MD near the right end of the 3880 (operator 
panel end). 

2. Open the MD cover and plug only the power cord into 
the convenience outlet D at the rear of the 3880, 
below the lower logic gate hinge. Do not connect the 
signal cable now. It will be connected later. 

3. Turn MD power on. 

Note: If there is no power at the convenience 
outlet, see PWR 29 to diagnose and repair the 
failure. 

Insert MD diskette 1 into the diskette reader, and 
follow the instructions inside the MD cover. The 
diskettes are included in the shipping group. 

Note: Ensure that the latest level MD 
diskettes are used. Failure to do so can give 
wrong test results. 

4. Press the IPL RESET pushbutton. 

5. Press the ENTER key and follow the instructions on the 
keyboard/display until the following message is 
displayed. 

ENTER NUMBER 
FROM THE FOLLOWING 
LIST TO SELECT A 
MAINTENANCE ACTION 

After a series of questions designed to initialize the 3880 
diskette, the K/D displays a list of options that can be 
performed with the MD. 

Possible options are: 

0 - End Call 
1 - Start repair 
2 - Continue repair 
3 - Display history 
4 - Symptom analysis 

5 - Machine checkout 
6 - Set/read switches 
7 - Feature change 
8 - Diagnostic aids 
9 - SD-SD error analysis 

At this point, the initializing process is complete and the MD is 
ready to be used with the jnstallation procedure. 
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Installation Procedures 

DC Power Checks 

Warning: Ensure that the latest level diskette is used in all 
following procedures. Failure to do so can give wrong test 
results. 

1. Visually inspect all cards and cable connectors that may 
have become loose during shipment. Reseat any that 
are loose. 

2. Insert the 3880 microcode diskette into the 3880 
diskette reader. 

3. Press the Maintenance Power On switch (on the power 
switch panel) to the Power On position. Power will be 
supplied to all boards in the 3880. Switches SD 1 and 
S02 on the power switch panel must be set to the 
Normal position. 

CAUTION 
The Unit Emergency switch does not cycle off 
subsystem power. Because the power is not 
cycled off, customer data can be lost and devices 
attached to the 3880 can be damaged. Except for 
emergency conditions DC power should be 
dropped only with the Subsystem Power switch on 
the operator panel. 

4. If this is a dual frame configuration, a check must be 
made to see if the Unit Emergency switch (UE) is 
working correctly. When the UE switch on either 3880 
is turned to the off position, the power on both 3880s 
should drop. If a failure occurs with either UE switch 
when it is used to drop power, the problem must be 
corrected before continuing with installation. 

5. Check for the following conditions: 

3880 
MIM 

The Power Sequence Complete indicator on the 
operator panel is on. 

The Power Check indicator on the operator panel is 
off. 

The SD 1 and SD2 indicators on the power switch 
panel are on. 

Cool air is forced up through the power supply D. 
D. Ell and the 1ogic gates D and IJ. 
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lf any of these conditions do not exist: 

• 

Plug the MD signal cable into the MD connector 
near the MD power outlet. 

Press the PF key to return to the maintenance 
mode option list. 

Select option 1 to start repair of the power failure. 

Note: The MD can be connected to any ac 
outlet (other than on the 3880) of the correct 
voltage if the power supply diagnosis makes it 
necessary to turn the mainline CB (CB401) on 
and off repeatedly. 

6. Measure the de voltages at the gate terminal boards liJ 
with a digital voltmeter. Adjust or repair only if a 
voltage is not between the limits shown. If adjustment 
is necessary, see PWR 33 for correct test points. 

Note: Open the logic gate and place the meter on the 
floor so that it can be seen while making adjustments at 
the regulator panel. 

All test points are located on gate terminal boards 3 and 4 0 
located on the hinge edge of the 01 A logic gate. The ground 
reference point for all voltages is Gate Terminal Board 3-3 
(GTB3-3) Ill 

VOLTAGE TEST ACCEPTABLE IF OUTSIDE 
POINT LIMITS LIMITS 

+5.00 A GTB3-1 4.85-5. 15 Adjust at ( 4) 

+5.00 B GTB4-1 4.85-5.15 Adjust at ( 5) 

+6.00 A GTBJ-11 5.76-6.24 Adjust at ( 3) 

+6.00 B GTB4-11 5.76-6.24 Adjust at ( 2) 

The other power supplies are not adjustable. They are checked 
by the power sequence monitor. 
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Installation Procedures 

Switch Settings 

Warning: When removing or reinstalling crossovers, keep 
them square with the cards. Tilting them can break the logic 
card shrouds. 

Channel Speed Control Switches 

The switches are located at the edge of the card, in the Z 
position (TCC), and can be operated with a scriber point without 
removing the card (see Figure 1). 

Note: These switches may be 4 or 8 position (4 or 8 
channel machines). 

Early Production 

Figure 1. CSC Card 01 A-83 /84 F2 IFASC card for FCA} 
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1. Power off the 3880. 

2. Remove the covers from boards 83 and 84. 

3.. The switches on the channel sequence cards must be 
set to indicate to the 3880 whether each attached 
channel is to operate in a data streaming mode. (The 
Data Streaming feature must be installed on the 
processing unit and must be activated if these switches 
are set on.) 

Note: All channel speed control switches are 
set to the On position at the factory. 

There is one switch for each channel. For each channel 
that is to operate in data streaming mode, set the 
corresponding switch to the On position. Set all other 
switches to the Off position. 

Later Production 

8 

-+
On 
Position 

_..... 
OH (open) 
Position 
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Storage Director Address Switch Setting 

SWITCH NUMBER 

SDI SD2 
CHANNEL (CARD B4F2) (CARD B3F2) 

A 1 1 
B 2 2 
c 3 3 
D 4 4 
E 5 5 
F 6 6 
G 7 7 
H 8 8 

Figure 2. Storage Director Address Switch Setting 

The address of the storage director is set by using switches on 
the channel interface (CIF) card. The switch settings contain the 
address of the storage director and reflect the address range, or 
the quantity, of the storage devices that can be attached (8, 16, 
32, or 64). 

The purpose of each switch is shown in the following diagram. 

ON 

OFFI 
1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 

164 32~6 s 1 

Device Address Range___j 

Parity For Switches 1-7 

Channel Interface Disable Switch 
On Position - Interface is Disabled 
Off Position - Interface is Enabled 

(The Switch is Normally Set to the Off Position) 

To set the storage director address switches, it is only necessary 
to know the range of addresses of the attached devices. The 
storage director address is part of the address range. 

Note: For address switch settings see the charts on 
the following page. 

For multi-channel 3880s, switches 4, 5 and 6 must be set the 
same on all CIF cards in each storage director. If they are not 
the same, the 3880 cannot enter the wait state after an IML. 

Installation Procedures INST 70 

On machines with the Four Channel Switch, Additional feature, 
do not use overlapping address ranges for storage director 1 and 
storage director 2. For example, if storage director 1 uses 
address range 00 through OF ( 16 addresses), storage director 2 
should not use addresses 00 through 07 (8 addresses). or 08 
through OF (8 addresses). or 00 through OF ( 16 addresses). or 
00 through 1 F (32 addresses), because all of these addres·ses 
overlap the addresses for storage director 1. 

1. Remove the board covers and crossovers as necessary. 

See Figure 3. 

NUMBER OF CHANNEL SDI SD2 
CHANNELS 

1 or 2 A B4D2 B3D2 
Channels B B4E2 B3E2 

A A4R2 A3R2 
B A4Q2 A3Q2 
c A4E2 A3E2 

4 or 8 D A4F2 A3F2 
Channels E A2R2 AlR2 

F A2Q2 AIQ2 
G A2E2 A1E2 
H A2F2 AIF2 

Figure 3. CIF Card Locations 

Notes: 

1. When addressing two 3880s in a dual frame configuration, 
be aware that a 3880 subsystem is made up of SD 1 of 
frame 1 and SD 2 of frame 2. 

2. The 32 address chart on the following page, is the only one 
that can be used with the Model 2 1. 

(Storage director address switch settings continued on next 
pagE!) 
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Storage Director Address Switch Setting 
. (Continued) 

Warning: When removing or reinstalling crossovers, keep 
them square with the cards. Tilting them can fracture the logic 
card shrouds. 

1. Ensure that device controller addresses are set as 
shown in the following tables for the address ranges 
assigned. 

* Those 8-address ranges marked with an asterisk must not be 
used for 3380 devices. 
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RANGE 

00-07 

08-0F 

10-17 

18-lF 

20-27 

28-2F 

30-37 

38-3F 

lio-z.1 

li8-4F 

50-57 

58-SF 

60-67 

68-6F 

70-77 

78-7F 

80-87 

88-8F 

90-97 

98-9F 

AO-A7 

A8-AF 

80-87 

88-BF 

CO-C7 

C8-CF 

DO-D7 

D8-DF 

EO-E7 

E8-EF 

FO-F7 

F8-FF 

8 ADDRESSES 

SW I TC HES 
12345678 

00000100 

00001110 

00010110 

00011100 

00100110 

00101100 

00110100 

00111110 

01000110 

01001100 

01010100 

01011110 

01100100 

01101110 

01110110 

01111100 

10000110 

10001100 

10010100 

10011110 

10100100 

10101110 

10110110 

10111100 

11000100 

11001110 

11010110 

11011100 

11100110 

11101100 

11110100 

11111110 

3380 
CONTROLLER 
ADDRESSES 

0 

* 
1 

* 
0 

* 
1 

* 
0 

* 
1 

* 
0 

* 
1 

* 
0 

* 
1 

* 
0 

* 
1 

* 
0 

* 
1 

* 
0 

* 
1 

* 
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16 ADDRESSES 

3380 
RANGE SWITCHES CONTROLLER 

12345678 ADDRESSES 

00-0F 00001000 0 

10-lF 00011010 1 

20-2F 00101010 0 

30-3F 00111000 1 

40-4F 01001010 0 

SO-SF 01011000 I 

60-6F 01101000 0 

70-7F 01111010 1 

80-8F 10001010 0 

90-9F 10011000 1 

AO-AF 10101000 0 

BO-BF 10111010 1 

CO-CF 11001000 0 

00-DF 11011010 1 

EO-EF 11101010 0 

FO-FF 11111000 1 

32 ADDRESSES 

3350 
RANGE SWITCHES CONTROLLER 

12345678 ADDRESSES 

00-lF 00010000 0,2# 

20-3F 00110010 0,2# 

40-5F 01010010 0,2# 

60-7F 01110000 0,2# 

80-9F 10010010 0,2# 

AO-BF 10110000 0,2# 

CO-OF 11010000 0,2# 

EO-FF 11110010 0,2# 

#Controller(s) must be plugged for 
address 0 or 2. 

3380 
CONTROLLER 
ADDRESSES 

0, 1 

0, 1 

0, 1 

0, 1 

0, 1 

0, 1 

0, 1 

0, 1 

Attached devices addresses must be 
plugged for 0 and I or 0, 1, 2, and 3. 
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Storage Director Physical ID Switches 

See the table on INST 10 for the two storage directors physical 
ID numbers assigned to this 3880. 

1 . Convert the hex numbers to their binary equivalents. 

SD 1 I I I I I I I I I 

SD 2 I I I I I I I I I 
2. Set the switches on the device counter (OCT) cards to 

represent the binary code developed in step 1 . See the 
following example. 

1·0 I I' 2 I I 1· 0 ·1·3.· I 
I 

I 
I I 

\ 
\ 

\ 

I 
I 

I I 
\ 
\ 

\ 

0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 

0 0 0 0 0 0 0 0 Switch 
Settings 

0 0 0 0 0 0 0 0 
F F F F F F N F F F F F F F N N 
F F F F F F F F F F F F F 

1 2 3 4 5 6 7 8 
Switch 
Numbers 1 2 3 4 5 6 7 8 

Storage Director 
Card B4V2 

Storage Director 2 
Card BJV2 

3. Reinstall all cards and crossovers removed while setting 
the switches. See the Crossover Location charts in 
MDM Volume 30. 

4. Reinstall the storage director board covers that were 
removed earlier. 
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Switch Settings (Continued) 

Subsystem Storage Physics/ ID and Size Switches 

See the table on INST 10 for the subsystem storage ID number and size assigned to this subsystem storage. 

1. Remove the CMC1 card (018-A 1P2). 

2. Set the switches for the assigned ID number. 

Note: Subsystem storage ID must be different for each subsystem storage within a customer installation. This ID is 
contained in sense byte 20 of Format F, Messages 2 and 5. 

3. Set the switches for the subsystem storage size. 

4. Reinstall covers that were removed. 

'ff~' 10 D~I DI 
0°1 [ 

D~D°" 
CIJ1 ,o~-: Switch Position 

I I nn ·Fntni-: .... 

1 

Subsystem Storage 
1234 1 2345678 

~D~ 
O~j 

DI I~"' Storage o I I Size 

11 I ~D~' I ID 

Figure 1. CMC1 Card Switches 

3880 
MIM I IPN 6315680 

Seq AW0001 .11of19 

CCopyrightlBMCCKJ>. 1984. 1985 

(MB) 

B 
16 
32 
ltB 
6lt 

881143 
13 Jan 84 

Switch 
Position 

1 2 3 4 
0 0 0 1 
0 0 1 0 
0 1 0 0 
0 1 1 0 
I 0 0 0 

I 112131415161718 

I D j Bj ltj 2j lj 8 l ltJ 2j 1 
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3880 Diskette load Control Switches 

The 3880 functional microcode diskette contains both functional and diagnostic microcodes for the 3880 and for the attached devices. 
It must be in place in the diskette reader when the 3880 is operating. 

The diskette load control is located on the maintenance (MNT) card at 01A-B3/B4 R2 in each storage director. 

These control switches select the functional code that is loaded into the 3880 control store from the diskette. A label on the 3880 
diskette describes the setting of these switches for the configuration on any 3880. 

ON 

OFF I l I 2 3 4 

l__lf switch 2 is in the opposite 
position to the other switches, 
the IML hardware tests are 
bypassed. 

The specific part of the functional microcode to be loaded into each control storage during IML is determined by the types of storage 
devices attached to each storage director and is controlled by four switches on the maintenance (MNT) cards. 

Note: All load control switches are set to the On position at the factory. Remove cards only if removal is necessary to set 
switches to the Off position. 

For the 3880 Models 21 and 23, the switches on the maintenance card must be on. 
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Subsystem Machine Checkout,. Electronic 
Wrap 

1. Plug the MD signal cable into the MD connector on the 
3880 near the MD power outlet. 

2. Turn on 3880 power. 

3. Select MD option 6 on the MD keyboard/display. 

4. Read and display the settings of the diskette load 
control switches, the storage director's address 
switches, the storage director physical ID switches, the 
subsystem storage physical ID switches, and the 
subsystem storage size switches to ensure they are 
correct. 

If a machine failure prevents displaying any of the 
switch settings, go to step 4 and perform the 3880 
checkout procedure. Switch settings can be checked 
again after the failure has been corrected. 

5. Select MD option 5 on the MD keyboard/display. 

The MD displays a series of questions and instructions 
that permits a complete diagnostic checkout of the 
3880. Follow the instructions that are displayed. 

Note: When installing a 3880 with the 
remote switch feature (Enable/Disable switches 
removed from operator panel), see Channel 
Enable/Disable Without Switches on 
INST 100. 

The MD automatically runs maintenance device adapter 
tests and maintenance connection tests on both 
storage directors when option 5 is used. When these 
tests are completed, the MD permits the CE to run 
other tests. Although some 3880 configurations need 
additional special tests, the following are typical. All 
tests made available by the MD must be run on both 
storage directors. 

• Storage Refresh test 

• CTL-1 Wrap test 

CHL-1 Tailgate wrap test (see note) 

Operator Panel Lamp test 

Subsystem storage. 

Note: Read the following before starting the channel 
wrap tests. 
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The channel wrap test consists of two parts: 

• CHL-1 Electronic wrap test 

CHL-1 Tailgate wrap test. 

The CHL-1 electronic wrap test is run automatically each time an 
initial microcode load (IML) operation is performed. 

The tailgate wrap test is a test of the internal 3880 cables. 

If an error occurs during any of the tests, the MD gives 
instructions for repair, then permits all of the diagnostic 
programs to be repeated. 

If l!n error occurs and you rerun the diagnostic to verify the 
repair, the MD will not complete the machine checkout. You 
must start again with MD option 5. -

If no error is found, the MD displays: 

DO YOU WANT TO 
RUN OLTS? 

All 3880 stand-alone tests are complete. Respond yes to the 
MD question, but do not perform more MD steps now. Leave 
the MD connected for later use, and go to the Cable Installation 
on INST 100 to attach device and channel cables. 

CTL·I, SD1 
Bus---_;~..., 

CTL-1 Wrap Cable 
(Part 2346604) I -

Figure 1. CTL-1 Wrap Connection Shown for SD1, on 3880 
Model 21 
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Connecting The CTL-1 Wrap Cable, Model 21 

The control interface (CTL-1) wrap cable (part 2346604) 
connects the tag and bus connectors of the storage director to 
be tested. 

1 . Connect the CTL -I wrap cable as shown in Figure 1 . 
Ensure that connections are made to the storage 
director being tested, as instructed by the MD display. 
If channel wrap tests have already been run, ensure that 
the channel wrap tool is disconnected. 

Figure 2. CTL-1 Wrap Connection Shown for SD1, on 3880 
Model 23 

Connecting the CTL-1 Wrap Tool, Model 23 

The control interface wrap tool (part 4299863) connects tag 
and bus lines in the control interface (CTL-1) connector of the 
storage director to be tested. 

1. Connect the CTL -I wrap tool when instructed by the 
MD, as shown in Figure 2. Ensure that connections are 
made to the storage director being tested. If channel 
interface (CHL-1) wrap tests have already been run, 
ensure that the channel wrap tool is disconnected. 
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Bus Terminator 
(Part 2282675) 

Tag Terminator 
(Part 2282676) 

Figure 3. CHL-1 Tailgate Wrap Connection Show~ for SD1, 
Channel A 

Connecting The CHL-1 Tailgate Block Wrap Tool 

The channel interface (CHL-1) block wrap tool connects the 
channel bus and tag in lines to the channel bus and tag out lines. 

The following describes the tailgate block wrap tool method 
using wrap tools (part 4299876 and part 4299873). 

1. Connect the block wrap tool, as shown in Figure 3. 
See INST 100 for connector locations. 

Ensure blocks are installed, as instructed by the MD 
display. 

2. Insert channel bus and tag terminators (part 2282675 
and part 2282676) in the channel bus out and tag out 
connectors for the channel being tested. 

Note: If a failure occurs while running the wrap tests, 
and changing the FRUs listed by the MD does not 
correct the problem, the problem can be in the board 
tailgate cables. the tailgate connectors, the terminators, 
or the wrap tool itself. 
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Cable Installation 

1. Turn the power off at the operator panel. 

2. Check all tailgate connectors for bent pins. 

3. Plug the bus and tag terminators (included in the 
channel shipping group) into bus out and tag out 
connectors for the last storage director (or other control 
unit) on the channel. 

4. Connect the channel interface cables. If you are 
installing a Model 23, go to INST 105. If you are 
installing a Model 2 1, continue with step 5. 

5. Connect all the CTL-1 bus and tag cables. If the CTL-1 
cables have ground leads near the connector, connect 
them to the ground terminal on the tailgate frame. 

Note: The terminators included in the 3880 
shipping group must be installed in the bus out 
and tag out connectors in the last device 
controller on each storage director. See 
INST 140 for the correct CTL-1 terminator part 
number. 

6. Connect the power control cables from the host 
processing units to the H (host power cable) connectors 
fJ in the 3880. 

Note: If no host cables are connected, ensure 
that a dummy plug, part 2282264, is inserted 
in any host cable connector {this plug connects 
pins 1, 2, and 5). The 3880 is shipped with 
the plug in place. 

7. Connect the power control cables from the device 
controllers to the D (device power cable) connectors EJ 
in the 3880. Connectors D 1 through 04 are for 
controllers connected to storage director 1; 05 through 
08 are for controllers connected to storage director 2. 

Note: All device power cable connectors not 
used must have a dummy plug, part 4797247, 
inserted (this plug connects pins 3 and 4). The 
3880 is shipped with eight plugs in place. 

8. If the remote switch feature is installed, connect the 
remote switch cables from the host console to the 
remote switch cable connectors Din the 3880. 

9. Go to INST 110 and continue the installation 
procedures. 
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Channel Enable I Disable Without Switches 

To enable or disable channels on a 3880 with the remote switch 
feature installed, and with the feature cables not connected, 
perform the following: 

To enable: 

To disable: 

Insert a jumper wire between the enable pin and 
the ground pin in the remote switch cable 
connector for the channel storage director 
desired (see Figure 3). 

Insert a jumper wire between the disable pin and 
the ground pin for the correct channel and 
storage director (see Figure 3~. 

STORAGE 
DI RECTOR 

STORAGE 
DIRECTOR 2 

CTL-1 

CHL-1 
CHANNEL A 

CHL-1 
CHANNEL B 

CHL-1 
CHANNEL C 

CHL-1 
CHANNEL D 

BUS BUS 

TAG TAG 

BUS IN BUS IN 

TAG IN TAG IN 

BUS OUT BUS OUT 

TAG OUT TAG OUT 

BUS IN BUS IN 

TAG IN TAG IN 

BUS OUT BUS OUT 

TAG OUT TAG OUT 

BUS IN BUS IN 

TAG IN TAG IN 

BUS OUT BUS OUT 

TAG OUT TAG OUT 

BUS IN BUS IN 

TAG IN TAG IN 

BUS OUT BUS OUT 

TAG OUT TAG OUT 

MODEL 21 

CTL-1 

CHL-1 
CHANNEL A 

CHL-1 
CHANNEL B 

CHL-1 
CHANNEL C 

CHL-1 
CHANNEL 0 

Tailgate viewed from inside the machine. 

Figure 1 . Connector locations For 2- or 4-Channels (TCAJ 
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STORAGE 
DI RECTOR 

CTL-1 

CHL-1 
CHANNEL A 

CHL-1 
CHANNEL B 

CHL-1 
CHANNEL c 

CHL-1 
CHANNEL D 

NOT USED 

BUS/TAG 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

STORAGE 
DIRECTOR 2 

NOT USED 

BUS/TAG 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

CTL-1 

CHL-1 
CHANNEL E 

CHL-1 
CHANNEL F 

CHL-1 
CHANNEL G 

CHL-1 
CHANNEL H 

MODEL 23 
Tai I gate viewed from inside th~ machine. 

Figure 2. Connector locations For Four Channel Switch, 
Additional 
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O Remote 

ooo oootr g~;· 
"' "' Hl "' "' ,H• "' HO I -o """ rJ g r~ g g ~J g g ... I g~~~~ 
D D D D D D D D· D ~::~: 

1[) 4 [} rEnable Pins 

[)-+-Ground Pins 

I 
[?-+--Disable Pins 

Power 
Cable 
Conn· 
ectors 

Figure 3. Remote. Host. and Device Cable Connectors 
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Installation Procedures 

3380 CTL-1 Cable Installation 

If the cable clamp D (see Figure 1) is installed in the cable hole 
in the 3880, perform this procedure. If there is no cable clamp 
O. return to step 5 on INST 100. 

Locate the 3380 CTL-1 tag and bus cables (two cables for a 
3880 Model 23). Compare the 3880 end of the cables to that 
in Figure 2. 

If the insulation has been removed from the cable at E1 (see 
Figure 2), go to step 7. 

If the insulation has .been removed from the cable at fJ (see 
Figure 2). perform the following steps before installing the 
cables in the 3880 tailgate. 

Select one of the following tools to remove the insulation from 
the 3380 CTL-1 tag and bus cable. 

A knife, Part 452561 (this is the preferred tool) 

A pen knife or a pocket knife 

A pair of diagonal cutters (CE tool kit). 

If the diagonal cutters from the CE tool kit are used, perform 
step 1 and then go to step 5. 

1. Measure 940 mm (3 7 inches) from the 3880 connector 
and mark the cables with a pencil or pen. 

2. Form the cable into a loop (see Figure 3). 

3. Ensure that the cable shield is not damaged while cutting 
the insulation. Use a knife (part 452561 ), a pen knife, or a 
pocket knife to make a cut in the insulation at the top of the 
loop in the cables. Rotate the cable loop and continue 
cutting the insulation at the top of the loop until the cut 
circles the cable. 

4. Slide the insulation towards the connector end of the cable. 
This can be done by .2.ushing and/or pulling on the section of 
insulation shown at U (see Figure 2). Go to step 7. 

5. Ensure that the cable shield is not damaged while cutting 
the insulation. Using the diagonal cutters, start at JI and 
cut the insulation to the mark made on the cables e-(see 
Figure 2). 

6. Cut the insulation from around the cable and remove. This 
removes 635 mm (25 inches) of insulation from the cables. 

7. Install the cables in the 3880 tailgate. 

8. Clamp the cables to the 3880 frame at D (see Figure 1). 
using the clamp, spacers, washers, and screws supplied. 
Tighten the screws enough to hold the cables tightly, but do 
not crush the wires in the cable. 

9. Return to step 5 on INST 100. 
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Figure 1. 3880 
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Old CTL-1 Cable 

New CTL-1 Cable 

·~---- 940 mm I 
37 inches__, 

Figure 2. 3380 CTL-1 cable 

Figure 3. Cable Loop 
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Installation Procedures 

System Test 

Prerequisites 

Warning: Before starting the system, observe the following 
prerequisites. 

1. Ensure that the block multiplex mode and the data 
streaming feature (if installed) on the CPU or channel is 
activated. Failure to set block multiplexor mode on will 
seriously degrade performance. 

2. Check that the unit control word (UCW) in the CPU or 
channel is set for unshared 3880 addresses. System 
performance can be seriously degraded if 3880 addresses 
are set to share UCWs. Verify that the host CPU or channel 
has the necessary unshared UCWs. See the CPU or channel 
maintenance manuals. 

3. Verify that the customer has performed a new system 
generation ~SYSGEN) for the addresses used. 

4. Ensure that a configuration data set card has been prepared 
for each storage director and each attached device (see 
PAOG 5 in this manual fqr more information). 
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Test Procedure 

1 . Set power control switches on all the subsystem 
storage units to the Power On or Enable position. 

2. Set the following switches on the power switch panel 
to the indicated positions. 

Switch Name Position Setting 

Storage Director 1 Normal 

Storage Director 2 Normal 

Power Select Remote 

Device Power Sequencing Enable 

Subsystem Storage 
Diagnostic Mode 
Port 1 
Port 2 

Diagnostic 
Diagnostic 

3. Turn on the power to the 3880 at the operator panel. 

4. Perform the following steps to ensure that the power 
control cables are installed correctly and that all power 
control circuits are operating correctly. 

Verify that power is on at all units attached to the 
3880 

Power off the 3880 at the operator panel 

Verify that power is off at all attached units 

• Power on the 3880. 
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5. Return to the MD and run OL Ts as instructed. 

Note: Device diagnostics are on the 3880 
functional microcode diskette and are 
immediately available for use. 

If no error is found, the MD displays: 

NO FAILURE DETECTED 
BY DIAGNOSTIC 
PROGRAMS 

6. Press the ENTER key; the MD displays: 

DO YOU WANT TO END 
THIS CALL 

7. Respond no to the MD question. The MD returns to 
the option list. 

8. Select option 9 shown on the MD display and run the 
SD-SD error analysis. 

9. Select option O shown on the MD display and follow 
the MD instructions for end-of-call. 

10. Remove the diskette from the MD and place it in the 
storage pocket inside the rear cover of the 3880. 

11. Install is now complete. 

Note: See the PROG section for any 
questions concerning CDS (configuration data 
set), OL TEP messages, or running instuctions, 
etc. 
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Installation Procedures 

After Installation 

·Record Upds ting 

1. Write all the correct switch settings and other storage 
control information on the labels on the inside of the 
rear cover f;I. 

2. Locate the sheet of ID hex labels EJ (part 2342978) in 
the 3880 shipping group. Select the characters to 
represent the physical identifier numbers assigned to 
the storage directors and subsystem storage. Attach 
them to the operator panel in the locations shown El. 
and to the labeled spaces near the storage director 
switches on the power switch panel D· 

3. Locate the label holders (part 4 79 7298) in the 3880 
shipping group and attach them to the operator panel 
as shown m, and on the label holder reference drawing 
(part 2342864, 3880 shipping group). 

4. Select the characters from the ID hex label sheet (part 
2342978) to represent the starting address for each 
channel on both storage directors and attach them to 
the correct label holders. 

5. Complete all installation records and report that the 
installation is complete to your Customer Service 
Co-ordinator. 

6. Keep these installation procedures in the Maintenance 
Information Manual for future reference. 

7. Update the Account Records to include this installation. 

8. If this is the first model and type of the 3880 in this 
location, order one set of hard-copy documentation. 
Use the FE Document Request Form that is shipped 
with the microfiche. 

Disposition of Shipping Material 

Dispose of the material locally. 

3880 
MIM I IPN 6315680 

Seq AW0001 . 16 of 19 

e Copyright IBM COfll. 1984, 1985 

881143 
13 Jan 84 

A 8 
AB 

REAR 
VIEW 

CD 
CD 

E F t 
E F 1 

A B C D E F 1 
AB CD E F 1 

A21802 
17 Jun 85 

2 3 4 5 6 7 8 9 0 
2 3 4 5 6 7 8 9 0 
2 3 4 5 6 7 8 9 0 
2 3 4 5 6 7 B 9 0 

D 

Subsystem Power 

D 
0 0 0 

Power Power Check 
On Seq 

Complete 

Subsystem Configuration 

Storage Director 
1 

0 0 
Check Wait 

0 0 
Status Process 
Pending 

0 0 0 0 
Check Wait Status Process 

Pending 
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D 

Enable Enable Enable Enable 

DoDoDoD 
Disable Disable Disable 

I I I I I I I I I I I 
Enable Enable Enable Enable 

Do Do Do Do 
Disable Disable Disable Disable 
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Relocation I Removal Procedures 

Introduction 

This section is a checklist and guide to be used for the removal 
of a 3880 Storage Control from the system and includes the 
preparation of the machine for shipment to another location. 

The customer engineer is responsible for removing the 3880 
from the system, for putting the system back in working order, 
and for any taping or blocking necessary inside the machine. 

The customer is responsible for external packing and moving the 
machine. 

Field Packing 

Before removing or relocating a 3880, call the IBM Sales Office 
to ensure that the packing materials and instructions have been 
ordered. To permit immediate shipment of the 3880 after it has 
been removed from the system, the packing materials should be 
immediately available. 

The CE should understand what the system configuration will be 
after the 3880 has been removed. The new configuration will 
determine what is to be done with the cables that are 
disconnected from the 3880. 

Cable Removal 

1. Ensure that the 3880 has been taken offline and that 
the customer knows that the 3880 is to be removed 
from the system. 

2. Turn power off at the operator panel. 

3. Set the power control switches on all attached devices 
to the Power Off or Disable position. 

4. Warning: Before performing steps 5, 6, and 7. stop 
the channel(s). 

5. Disconnect the power control cables (to both the host 
system and devices) from the cable connectors in the 
3880. 

6. Disconnect the CHL-1 cables from the 3880 tailgate. 

7. If cables are not to be immediately reconnected to 
another control unit, terminate or butt the channel 
interface cables and install dummy plugs (part 
2282264) at the host in place of the power control 
cables. This makes it possible to start the system 
again. Dummy plugs (part 4797247) should also be 
inserted in all positions of the device power cable 
connectors of the 3880 before relocation. 

8. Disconnect the CTL-1 bus and tag cables from the 3880 
tailgate. 
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9. Remove the bus and tag terminators from the tailgate if 
installed. 

Pre-Removal Test 

If the 3880 is to be returned to the plant, no testing is needed. 
Go directly to step 10. 

If the 3880 is to be reinstalled at another location, diagnostic 
tests should be run to verify that the machine is in good 
operating condition. 

1. Set the following switches to the indicated positions. (All 
switches are located on the power switch panel except as 
noted.) 

SWITCH POSITION 
NAME SETTING 

Power Select Local 

Device Power Sequencing Disable 

Storage Director 1 Normal 

Storage Director 2 Normal 

Unit Emergency 
(operator panel) Enable 

Port Switch Oiag 

2. Connect the MD power cable to the 3880 and press the 
Maintenance Power On switch to the Power On position. 

3. Insert the MD diskette and connect the signal cable to the 
3880. 

4. Select option 5 on the MD keyboard/display. 

5. Run all wrap tests as instructed by the MD display. For 
instructions on how to connect wrap cables, see INST 90. 

6. Repair any failures found by testing. 

7. Leave a message on the MD diskette indicating that all tests 
ran correctly before removal. (The MD diskette is shipped 
with the 3880.) 

B. Turn power off at the operator panel. 

9. Disconnect the MD from the 3880. 

10. Set the mainline circuit breaker 401 to the Off position. 

11. Set the customer's circuit breaker that supplies power to the 
3880 to the Off position. 

12. Disconnect the 3880 power cable from the ac outlet. 

A21802 
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Interface Termination 

See Cable Removal, step 6. 

Disassemble 

Note: If this is a dual frame configuration, go 
to INST spc 160. 

1. Pull the power cable up and out of the cable hole in the 
floor. 

2. Remove the removable panel located beside the cable 
hole in the base of the 3880. 

3. Roll the 3880 away from the cable hole in the floor. 

4. Reinstall the removable panel. 

5. If the cables are to be removed later, put them under 
the floor and close the cable hole. 

Packing for Shipment 

1. Perform the steps on the Packing Instruction \part 
7357959) that must be done inside the machine and close 
the covers. 

2. Instruct the customer to complete the external packing and 
prepare the machine for shipment as described on the 
Packing Instruction. 

Ship Group Items 

The following items must be shipped with the 3880. Assemble 
them and ensure that the customer packs them with the 
machine. 

Standard Group 

PART PART NUMBER QTY 

Caster Lock 280336 4 

CHL-1 Block Wrap Tool 4299876 1 
Bus 

CHL-1 Block Wrap Tool 4299873 I 
Tag 

CTL-1 Terminator Hod 21 2282675 4 

CTL-1 Wrap Cable Mod 21 2346604 1 

CTL-1 Terminator Hod 23 2759398 2 

CTL-1 Wrap Cable Mod 23 4299863 1 

3880 Diskette 1 

MD Diskettes 
Diskette 1 4747856 I 
Diskette 2 4747857 .1 
Diskette 3 4747858 1 

Select Out Jumper Card 
2-channel 3880 4514308 I 
4-channel 3880 2679478 1 
8-channel 3880 2679478 2 

Maintenance Library Manuals 6 

Record Updating 

1. Complete all necessary removal r~cords and report that the 
removal is complete to the branch office. 

2. Update the Account Records to include this removal. 

Relocation I R?moval Procedures INST 140 



Dual Frame Installation Configuration Procedures 

Dual Frame Configuration (Model 23 Only) 

·Two 3880s cannot be installed in a dual frame configuration 
unless the following restrictions are met. 

Be the same Model 

Operate with the same functional microcode (same EC 
level). 

Locate 

1. Perform the following on both 3880s: 

Remove the end cover and all mounting hardware opposite 
the operator panel. 

Note: For leased machines, discard locally the covers 
and mounting hardware. 

For customer owned machines, save the covers and 
mounting hardware. These parts belong to the 
customer. 

Fastening the Machines Together 

1. Locate the three dual frame clamps and ground strap llJ 
in each 3880. (Only five of six clamps will be used. 
Leave the extra clamp on one of the 3880 frames-in its 
shipping position.) 

2. Install five clamps inside the frame II so that there is 
no interference with the covers. 

3. Take the dual frame ground strap El from one 3880 
and connect it to the same point on the other machine. 
Keep the extra ground strap. 

Connecting the Dual Frame Cables 

1. Locate the two wire cable (part 44 79298) that is 
connected to the Unit Emergency (UE) switch EJ 
terminals 8 and 9. Route the cables from each 3880 
to the other 3880, EJ and a. Connect the black wire 
to terminal 11 and the yellow wire to terminal 12, in 
each 38800. 

2. Reverse the wires on the UE switch fJ, terminals 5 and 
8, in both 3880s. One wire of the dual frame UE cable 
(part 44 79298) should now be connected to terminal 
5. 
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3. Disconnect the foUowing cables in each 3880: 

018-A 182 

018-A 183 

018-A 184 

018-A 185 

Release the cable retainers and route the cables to the 
other 3880 as shown m EJ. 

4. Reconnect the cables, in both 3880s, from the 
opposite 3880 into: 

018-A 182 

018-A 183 

018-A 184 

018-A 185 

5. Route dual frame cables. Fold any excess cable into the 
cable trough []. Reinstall all cable retainers. 

6. Return to INST 20, step 6. 

10 7 4 
0 0 0 
11 8 5 
0 0 0 
12 9 6 
0 0 0 

1 
0 
2 
0 
3 
0 

Unit Emergency 
Switch Rear View 

fJ 
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Cable Trough EJ 

1:1 Unit Emergency 
U Switch Cable 

Cables to/from r.I 
Other 3880 l:il 

r.I Dual Frame Clamps and 
1:1 Ground Strap in the 

Shipping Position 

Cable Trough EJ 

Unit Emergency 11. Cable to Other 3880 ' 

Ground Strap to r.i 
the Other 3880 U 
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Dual Frame Removal Procedures 

Note: For World Trade countries, refer to WT General 
CEM 25 7. General Internal Packaging Instructions for 
Replant Machines. 

If the covers that were removed for the dual frame configuration 
were not saved locally, they can be obtained by RPO. (Have 
your customer call the IBM Marketing Representative.I Each 
RPO supplies one cover and the mounting hardware. It is not 
necessary to obtain an RPO for machines that are being returned 
to the factory. 

The RPOs are: 

1. RPO BB 1000 - No charge for IBM owned machines 

2. RPO 881001 - There is a charge for customer owned 
machines. 

Removal of the Dual Frame Cables 

1. Reverse the wires on the Unit Emergency (UE) switch 
D. terminals 5 and 8, in both 3880s. One wire of the 
dual frame UE cable (part 44 79298) should now be 
connected to terminal 8. 

2. Disconnect the wires going to the UE switch fJ 
terminals 11 and 12 in both 3880s. Pull this cable D 
(part 44 792981 back into the other 3880 and tape the 
cable below the UE switch. 

3. Disconnect the following cables in each 3880: 

018-A 182 

018-A 183 

018-A 184 

018-A 185 

4. Release the cable retainers and pull the cables back into 
the other 3880. 

5. Reconnect the cables in each 3880 to the following 
locations: 

018-A 182 

018-A 183 

018-A 184 

018-A 185 

6. Fold the excess cable into the cable trough behind the 
+5 volt regulator box EJ. 

7. Reinstall all cable retainers that were removed earlier. 

8. Remove the ground strap from one of the 3880s liJ-
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9. Remove five damps from the frame 0- Return the 
clamps and ground straps to their shipping positions 

ll 
10. Reinstall the cover. hinges, and striker plates. 

11. Return to step 1 under Disassemble on INST 140. 

Place 
D Clamps 

Here 

A21802 
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10 
0 
11 
0 
12 
0 

7 4 
0 0 
8 5 
0 0 
9 6 
0 0 

fJ 

1 
0 
2 Unit Ernf!rgency 0 Switch Rear View 3 
0 D 

Unit EmergP.ncy 
Switch Cable 

Ill 
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Cable Trough El 

Unit Emergency ... 
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Safety Inspection Procedure 
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Safety Inspection Procedure 

Safety Inspection 

The purpose of the safety inspection procedure is to verify the 
safe condition of the 3880 Storage Control. If the inspection 
indicates the safety of the machine is not acceptable, it must be 
made acceptable before IBM service can be performed. 

A safety inspection is needed: 

When an IBM machine is considered for an IBM service 
agreement. 

• When IBM per-call service is requested and the machine is 
not being serviced by IBM. 

• As part of an alteration and attachments review on any IBM 
machine on lease, rental, service agreement, or per-call 
service. 

• On any machines that are relocated. 

If any of the above four conditions are met, perform the 
following safety inspection procedure. 
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Requirements Before Starting 

Warning: Assume that a safety hazard is present. The 
machine must be powered off before i;>erforming this inspection. 
Disconnect all power connections to the machine. 

Read the complete Safety Inspection Procedure before 
performing any steps. 

You must have completed the Electrical Safety Training Course 
For IBM Customer Engineers (self study course 77170 or 
current level). 

Guidelines 

The purpose of this Inspection Procedure is to aid you in 
identifying possible unsafe conditions on the machine you are 
inspecting. Any machine that has not been on an IBM 
Maintenance Agreement must be inspected for safety hazards. 
Each machine, at the time of manufacture. had needed safety 
items installed to protect the owner /operators and service 
personnel from injury. This checklist addresses those items. 
Use good judgement in identifying possible safety conditions not 
covered by this procedure. 

If any unsafe conditions are found, determine if you can safely 
continue this procedure before correcting the problem. 

Consider these examples of conditions and the hazards they 
present: 

• Electrical: A frame that is not grounded can cause a 
serious or fatal electrical shock. 

• Explosives: Bulging capacitors can cause severe injury if 
they explode. 

• Mechanical: Missing belt covers can be the cause of 
injuries. 

Reference Items 

1. The latest machine history should be with the machine. If 
the latest history is not available, continue with this 
procedure and arrange to obtain a copy for future reference. 

2. The IBM Safety Handbook. 5229-8124 should be available. 

3. The IBM Input/Output Equipment Installation Manual 
Physical Planning, GC22-7064 should be available. 

4. A complete set of the Maintenance Library should be 
available: 

MIM Volume 10 

PCM Volume 20 (microfiche or hardcopy) 

MOM Volume 30 

ECM Volume 45 

MSM Volume 60 

LRM Volume 70 

5. The latest ECA listing for this machine type and model 
should be available. 

Safety Inspection Procedure INSP 10 
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Safety Inspection Procedure 

External Checks 

The remainder of this procedure makes it necessary that the 
power be completely removed from the machine. 

Warning: Proceed only if the machine power is off and the line 
cord is disconnected. 

1. Ensure that all outside covers are installed and not 
damaged. 

2. Check that all latches and hinges are mechanically 
sound and operating correctly. 

3. Ensure that the power cord is not frayed or damaged. 

4. Check that the correct approved power plug is installed 
(U.S. only). 

Note: See the IBM Input/Output Equipment 
Installation Planning Manual - Physical Planning 
for the correct power pJug. 

5. Check that the strain relief on the power cord, located 
on the rear of the primary power box, is securely 
fastened. 

6. Check the transformer taps to see that they correspond 
to the power label. 
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Safety Inspection Procedure 

Machine Stability Checks 

1. Check the machine for loose, broken, or binding 
castors. 

2. Check the foot on the bottom of the A-gate for correct 
operation n. 

3880 
MIM 

Note: The foot should not interfere with the 
A-gate opening and closing. The foot should 
lock in the down position when the A-gate is 
open and any weight is put on it (see CARR 
10). 
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Storage Control 

J501 
through 
J505 
(Behind 
Operator 
Panell 

018-Gate 

Al and Bl Board 
Thermal Switches 
(Manual Reset behind the 
Power Switch Panel) 

Hinge End 
of Gate 
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Safety Inspection Procedure 

Power Distribution Capacitor Checks 

1. Inspect the following electrolytic capacitors for any 
swelling or physical damage. Also check that the 
capacitors which need bleeder resistors have them. 

a. C204 through C207 in the DC bulk power 
supply IJ. C204 through C207 must have 
bleeder resistors. 

b. C201 through C203 in the three-phase AC 
bulk supply fJ 

c. Capacitors in power supply 2, area Cxx EJ 
2. Verify that C201 through C203 in the three-phase AC 

bulk supply fJ have covers over the exposed slip-on 
terminals. 

3880 
MIM 

(Continued on next page) 

I Seq AX0001 

c Copyright IBM Corp. 1984, 1985 

IPN 6315682 
5 of 11 

881143 
13 Jan 84 

Two or Four Channels 

Three-Phases AC 
Bulk Supply 

Terminal 
Number 1 

Safety Inspection Procedure 

Four Chann~I Switch Additional 

'i···> 

·:·-TB202 
. :I TB203 

TB20: --l1 
c? llL SD AUX POWER ICXXJ 

CC02 

--.-...i~ CC03 

CC01 

TCOI 
Rl:G 
(10 

Ff\N 

TBCOI 
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Safety Inspection Procedure 

Power Distribution Capacitor Checks 
(Continued) 

1 . Inspect the following electrolytic capacitors for any 
swelling or physical damage. Also check that the 
capacitors which need bleeder resistors have them. 

a. C301 through C304 in the maintenance power 
supply EJ. C301, C302, and C303 must have 
bleeder resistors. 

b. C401 in the primary power box II- C401 
must have a bleeder resistor. 

c. CA01, CA02, CA03, and CA04 in PS2 area 
Axx must have bleeder resistors EJ. 

2. Verify that the following capacitors have covers over 
the exposed slip-on terminals. 

a. C304 in the maintenance power supply I]. 

b. CA04 in PS2 area Axx EJ. 
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CR302 
(-5 V) 

CR304 
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(+5 V) 
A301}--1---f~~:-1~ 
R302 
C302---1----.11-

DH-fil~~-m~-..c;:11 I \ 
I \ l \ C301 111 • 

I \C303~ 
I \ 
I \ 
I \ 
I \ 
I \ 

\ 
\ 
\ 
\ 
\ 
\ 
lcr401 
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R301 }--!----"'1~-15~'~~,.-i.l~ Maintenance Power Panel 
R302 
C302---+-----lt.-

C301--~--__...;;;.<,__,, 

C303 

l CP304 
CP303 

1 CP302 
CP301 

AC DIST/CNTL Power (Ax~) 

GGB 
(Base Plate Assembly) 
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Safety Inspection Procedure 

Power Distribution Terminal Board Checks 

1 . Verify that the following terminal boards have their 
shields in place: 

a. TB201 in the three-phase AC bulk supply II 
b. TB301 in the maintenance power supply EJ 
c. T301TB in the maintenance power supply llJ 
d. TB401 and TB403 in the primary power box 1:1 

2. Verify that the plastic shield, fastened in front of 
C301-C303 in the maintenance power supply&. is in 
place. 

3. Check the cables in the power sections for worn 
insulation and loose or missing strain reliefs. 

4. Verify that PS2 area Axx EJ, Bxx D and Cxx m have 
metal covers fastened on their front sides. 
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Maintenance Power Supply-~0 Hz 

----

R301} 
R302 

-- ------

-------

-----~ 

Terminal 
Number 1 
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Safety Inspection Procedure 

Internal Checks 

1. Check the machine for non-IBM alterations. Were any 
found? 

YES--

NO--

If YES complete R009 Non-IBM 
Alterations/Attachments Survey. 

2. Verify that the following yellow labels are in place and 
are readable. 

3880 
MIM 

Note: Labels may be in local language. 

a. Four labels D: one located on each side of the 
machine on top of each frame member. 

HAZARDOUS AREA 

TRAINED SERVICE PERSONNEL ONLY 

b. In the three phase ac bulk supply EJ. 

CAUTION UNIT WEIGHT 
EXCEEDS 27 KG (60 LB) 

c. In the three phase ac bulk supply fl. 

DANGER 
550 VOLTS 

d. On the front of the primary power box IJ. 

HAZARDOUS AREA 

TRAINED SERVICE PERSONNEL ONLY 

e. On the front of the primary power box g. 

LINE VOLTAGE 
PRESENT WITH 

MACHINE POWER OFF 
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f. In the maintenance power supply, in front of C304 m. 
DANGER 
550 VOLTS 

g. In PS2 area Axx, in front of C 1-C3 fJ. 

CAUTION 
HIGH VOLTAGE 

ABOVE 500 VOLTS 

TB401---i--:h..~ 
K401 and ·--:-:--4--~I 

Three-Phase AC 
Bulk Supply 
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Maintenance Power Supply - 50Hz 

----------

R301 ,_J___,~~~~~~~JP"' 
Fl302 
C3Q2--lf---~ 6.~~UJ~.?.G-.1..1 

C301--1----ti~:-'t 

C303 

AC OIST/CNTL Board Power (Axxl 

Top View 

(Base Plate Assembly) 
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Safety Inspection Procedure 

Grounding 

1. See the Electrical Safety For IBM Customer Engineers 
handbook, for the procedure to measure power 
receptacle and equipment ground. Also, verify that the 
machine is grounded correctly. 

2. Verify that the green and yellow wire or ground straps 
are in place for the following assemblies: 

a. AC Bulk Supply (green and yellow wire is 
attached to the bottom of the power supply 
boxD). 

1) A green and yellow wire in the cable from 
TB201 fJ to connector PC204 attached 
to the back of Area Cxx. 

2) A green and yellow wire in the cable from 
TB201 fJ to the primary power box (4xx). 

3) A green and yellow wire in the cable from 
TB201 EJ to the fan located below the +5 
Vdc regulator in PS 1. 

b. PS 1 Area Axx 

1) A green and yellow wire in the cable going 
from the rear center of the Primary Power 
box to PA 10 connector located on the 
lower rear of Area Axx. 

c. A green and yellow wire going from the 
diskette drive motor to the machine frame. 

d. · A green and yellow wire from the A-gate fans 
to the fan mounting on the machine frame. 

e. A ground strap from the machine frame to the 
A-gate. 

f. Two ground straps connecting the B-gate to 
the machine frame. 

_ g. Four green and yellow wires connecting the 
four B-gate fan housings to the B-gate frame 
(located on the bottom of the B-gate). 

h. A green and yellow wire in the cable from the 
fan in Area Bxx to PA09 connector in Area 
Axx. 

i. A green and yellow wire in the cable from 
PA09 connector in Area Axx to the 1BP2 1 
connector on the bottom of the B gate. 

This completes the safety inspection in the power off 
environment. 
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Summary of Warning Labels 

Listed below are the part numbers of warning labels in various language groups. 

LABEL 

USA-ENGLISH 
WARNING label group (supplied with all orders) 

•HAZARD (large) 
•HAZARD (small) 
•DANGER 550 V 
•THIS MACHINE IS WIRED 
•LINE VOLTAGE PRESENT 

BRAZILIAN-PORTUGESE 
WARNING label group 

•HAZARD 
•DANGER 550V 
•THIS MACHINE IS WIRED 
•LINE VOLTAGE PRESENT 

CHINESE 
WARNING label group 

•HAZARD (large) 
•HAZARD ( sma 11) 
•DANGER 550V 
•THIS MACHINE IS WIRED 
•LINE VOLTAGE PRESENT 

CANADIAN-FRENCH 
WARNING label group 

•HAZARD (large) 
•HAZARD (small) 
•DANGER 550V 
•THIS MACHINE IS WIRED 
•LINE VOLTAGE PRESENT 

FRENCH 
WARNING label group 

•HAZARD (large) 
•DANGER 550V 
•THIS MACHINE IS WIRED 
•LINE VOLTAGE PRESENT 

FRENCH-DUTCH 
WARNING label group 

•HAZARD 
•DANGER 550V 
•THIS MACHINE IS WIRED 
•LINE VOLTAGE PRESENT 

FINNISH 
WARNING label group 

•HAZARD 
•DANGER 550V 
•THIS MACHINE IS WIRED 
•LI NE VOLTAGE PRESENT 
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PART 
NUMBER QUANTITY 

no number 
5236793 4 
369207 1 

2582954 2 
345762 1 
138755 2 

4518874 
6815183 5 
5718488 2 
6815196 1 
6815188 2 

4518882 
no number 1 
no number 1 
no number 1 
no number 1 
no number 1 

4518877 
4948492 4 
4948490 1 

no number 2 
6815189 1 
6825808 2 

4518873 
8326722 5 
1731444 2 
6815192 1 
6812828 2 

4518879 
8329450 5 
4420468 2 
8329449 1 
8329452 2 

4518878 
5562398 5 
6825833 2 
6825864 1 
6825818 2 

Summary of Warning Labels INSP 90 

PART 
LABEL NUMBER QUANT! TY 

GERMAN 
WARNING label group 4518871 

•HAZARD (large) 4056733 4 
•HAZARD (small) 6815193 1 
•DANGER 550V 5718485 2 
•THIS MACHINE IS WIRED FOR 6815195 1 
•LINE VOLTAGE PRESENT 6815194 2 

ITAL I AN 
WARNING label group 4518872 

•HAZARD 6815181 5 
•HAZARD (small) no number 1 
•DANGER 550V 6815831 2 
•THIS MACHINE IS WIRED FOR 6815191 1 
•LINE VOLTAGE PRESENT 6825820 2 

JAPANESE 
WARNING label group 4518876 

•HAZARD 8326797 5 
•DANGER 550V 6825839 2 
•THIS MACHINE IS WIRED FOR 6825867 2 
•LINE VOLTAGE PRESENT 6825840 2 

KOREAN 
WARNING label group 4518883 

•HAZARD (large) 2679448 4 
•HAZARD (small) 2679447 1 
•DANGER 550V 2679446 2 
•THIS MACHINE IS WIRED FOR 2679449 1 
•LINE VOLTAGE PRESENT 2679450 2 

NORWEGIAN 
WARNING label group 4518881 

•HAZARD 4423212 5 
•DANGER 550V no number 2 
•THIS MACHINE IS WIRED FOR no number 1 
•LINE VOLTAGE PRESENT 4418722 2 

SPANISH 
WARNING label group 4518875 

•HAZARD 6815180 5 
•HAZARD (smal 1) no number 1 
•DANGER 550V 6825830 2 
•THIS MACHINE IS WIRED FOR 6815190 1 
•LINE VOLTAGE PRESENT 6815185 2 

SWEDISH 
WARNING label group 4518880 

•HAZARD 8551904 5 
•DANGER 550V 8551902 2 
•THIS MACHINE IS WIRED FOR 8551907 1 
•LINE VOLTAGE PRESENT 8551903 2 
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Safety Inspection Procedure 

Power Sequencing 

1. To verify customer power is correct, see the Safety 
Handbook For IBM Customer Engineers, and perform 
the power receptacle and primary power checkouts. 

2. Verify that the machine will power up and down 
correctly using the SUBSYSTEM POWER On/Off 
switch. 

3. Test the ability to drop power to the subsystem storage 
and each storage director. 

THIS CONCLUDES THE SAFETY INSPECTION. KEEP THIS 
COMPLETED CHECKLIST WITH THIS MACHINE. 

DATE 
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channel initiated sequence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 3 10, MSM 
channel interface (CIF) 

cards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
card diagram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 30. 35, MSM 
card to card data flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 40, MSM 
cable swap .......................................... CARR 230,370, MIM 
isolation aids ........................................ CARR 490 TCA. MIM 
description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 300,305, MSM 
description ............................................. INTRO 110, MIM 

channel search (CSR) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
channel sequence control (CSC) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
checkout procedure, power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 32, MIM 
checkout, channel cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 216, MIM 
checks 

1, channel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 55, MSM 
2, channel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MD 130, MSM 
adjust. remove. replace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 1, MIM 
control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 5. MSM 
channel bus out parity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 15, MSM 
Arror reporting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MD 50, MSM 
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equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 5, MSM 
safety ............................................... · ... INST 50. MIM 
voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 32, MIM 

CIF (channel interface) cards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
circuit card connector assignments location . . . . . . . . . . . . . . . . . . . . . . . . . . LOC 80, MIM 
circuit maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 200. MIM 
CLK (clock) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
clock (CLK) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
clock start and stop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 55. MSM 
clock stopped check 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 110, MSM 
CMAA (auxiliary microprocessor adapter) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
CMAR (address redrive) cards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
CMCA (communication adapter) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
CMCD (port adapter) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
CMDA (storage driver address) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
CMDD (storage driver data) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
CMDR (data redrive) cards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
CME 1 (error correction code 1) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
CME2 (error correction code 2) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
CME3 (error correction code 3) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
CMP8 (port buffer) cards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
CMPC (port control) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
CMSA (storage address) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
CMSH (storage) cards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
codes, error . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see error codes index (ECI) section, ECM 
command 

out .................................................. OPER 300, MSM 
reject . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 15, MSM 
retry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 260, MSM 

commands 
Define Extent 

Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 240, MSM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 240, MSM 

Define Interrupt Association (Model 23 with RPO # 880035) . . . . . . . . . . . OPER 235, MSM 
Device Release 

Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 235, MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 245, MSM 
Model 23 with RPO# 880035 .... ; . . . . . . . . . . . . . . . . . . . . . . . . . OPER 245, MSM 

Device Reserve 
Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 235, MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 245, MSM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 245, MSM 

Diagnostic Control (Model 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 240, MSM 
Diagnostic Read Home Address 

Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 210, MSM 
Model 23 with RPO# 880035 .............................. OPER 210, MSM 

Diagnostic Sense/Read 
Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 235. MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 245, MSM 

Diagnostic Write Home Address 
Model 23 . . . . . . . . ............................... OPER 230, MSM 
Model 23 with RPO# 880035 .............................. OPER 230. MSM 

Discard Block (Model 2 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 205, MSM 
Discard Record !Model 23 with RPO # 880035) . . . . . . . . . . . . . . . . . . . . OPER 240, MSM 
Erase 

Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 225. MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 230, MSM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 230, MSM 

Locate Record 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 240. MSM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 240, MSM 

Lock and Proceed (Model 23 with RPO # 880035) . . . . . . . . . . . . . . . . . . OPER 235, MSM 
No Operation (No-Op) 

Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 205,230, MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 240, MSM 
Model 23 with RPO# 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 235. MSM 

Perform Subsystem Function (Model 23 with RPO# 880035) . . . . . . . . . . OPER 240, MSM 
Read & Reset Buttered Log 
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Index INDEX 2 
Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 235, MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER .245, MSM 
Model 23 with RPO# 880035 ............................... OPER 245, MSM 

Read Count. Key, and Data 
Model 21 .............................................. OPER 215, MSM 
Model 23 .............................................. OPER 210, MSM 
Model 23 with RPO# 880035 .............................. OPER 210, MSM 

Read Count 
Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 215, MSM 
Model 23 .............................................. OPER 210, MSM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 210, MSM 

Read Data 
Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 200,215, MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 210, MSM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 210, MSM 

Read Device Characteristics (Model 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 245, MSM 
Read Home Address 

Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 215, MSM 
Model 23 .............................................. OPER 210, MSM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 210, MSM 

Read IPL 
Model 2 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 220, MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 210, MSM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 210, MSM 

Read Key and Data 
Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 215, MSM 
Model 23 .............................................. OPER 210, MSM 
Model 23 with RPO# 880035 .............................. OPER 210, MSM 

Read Locks (Model 23 with RPO # 880035) . . . . . . . . . . . . . . . . . . . . . . . OPER 210, MSM 
Read Multiple CKD 

Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 220, MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 210, MSM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 210, MSM 

Read Record Zero (RO) 
Model 21 .............................................. OPER 215, MSM 
Model 23 .............................................. OPER 210, MSM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 210, MSM 

Read Sector 
Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 220. MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 210, MSM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 210, MSM 

Recalibrate 
Model 2 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 230, MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 210, MSM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 235, MSM 

Restore 
Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 230. MSM 
Model 23 .............................................. OPER 210, MSM 
Model 23 with RPO# 880035 .............................. OPER 235, MSM 

Search Horne Address Equal 
Model 21 .............................................. OPER 240, MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 250. MSM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPEA 250, MSM 

Search ID Equal or High 
Model 2 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 240, MSM 
Model 23 .............................................. OPER 250. MSM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 250, MSM 

Search ID Equal 
Model 2 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 210.240. MSM 
Model 23 .............................................. OPER 250, MSM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 250, MSM 

Search ID High 
Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 240, MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 250. MSM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 250, MSM 

Search Key Equal or High 
Model 2 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 240. MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 250, MSM 

Index INDEX 2 



Index 

Model 23 with RPO# 880035 
Search Key Equal 

Model 21 ............................................. . 
Model 23 ............................................. . 
Model 23 with RPO# 880035 ............................. . 

Search Key High 

OPER 250, MSM 

OPER 240, MSM 
OPER 250, MSM 
OPER 250, MSM 

Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 240, MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 250, MSM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 250, MSM 

Seek Cylinder 
Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 205.230. MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 240, MSM 
Model 23 with RPO# 880035 .............................. OPER 235, MSM 

Seek Head 
Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 205,230, MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 240, MSM 
Model 23 with RPO# 880035 .............................. OPER 235, MSM 

Seek 
Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 205,230, MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 240, MSM 
Model 23 with RPO# 880035 .............................. OPER 235. MSM 

Sense ID 
Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 210,235, MSM 
Model 23 .............................................. OPER 245, MSM 
Model 23 with RPO# 880035 . . . . ..................... OPER 245. MSM 

Sense Lock Status (Model 23 with RPO# 880035) . . . . . . . . . . . . . . . . . . OPER 245. MSM 
Sense Path Group Identifier (Model 23) . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 245. MSM 
Sense Subsystem Counts 

Model 21 .............................................. OPER 235, MSM 
Model 23 .............................................. OPER 245. MSM 
Model 23 with RPO# 880035 .............................. OPER 245, MSM 

Sense Subsystem Status 
Model 21 .............................................. OPER 235. MSM 
Model 23 .............................................. OPER 245, MSM 
Model 23 with RPO# 880035 .............................. OPER 245. MSM 

Sense 
Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 210.235, MSM 
Model 23 .............................................. OPER 245, MSM 
Model 23 with RPO# 880035 .............................. OPER 245, MSM 

Set File Mask 
Model 21 ............................................. . 
Model 23 ............................................. . 
Model 23 with RPO # 880035 ............................. . 

Set Paging Parameters (Model 21) .............................. . 
Set Path Group Identifier (Model 23) ............................ . 
Set Sector 

OPER 
OPER 
OPER 
OPER 
OPER 

230, MSM 
240. MSM 
235, MSM 
205. MSM 
240, MSM 

Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 205, 230. MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 240, MSM 
Model 23 with RPO# 880035 .............................. OPER 235, MSM 

Set Subsystem Mode 
Model 21 ............................................. . 
Model 23 .................................... , ........ . 
Model 23 with RPO # 880035 ............................. . 

Space Count 

OPER 230, MSM 
OPER 240, MSM 
OPER 235, MSM 

Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 230, MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 240, MSM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 235. MSM 

Suspend Multipath Reconnection (Model 23) . . . . . . . . . . . . . . . . . . . . . . . OPER 240, MSM 
Unconditional Reserve 

Model 21 .............................................. OPER 235, MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 245, MSM 
Model 23 with RPO# 880035 . . . . . ...................... OPER 245, MSM 

Unlock (Model 23 with RPO# 880035) .......................... OPER 235, MSM 
Write Count, Key, and Data 

Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 225, MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 230, MSM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 230. MSM 

Write Count, Key, Data Next Track (Model 23) . . . . . . . . . . . . . . . . . . . . . . OPER 230, MSM 
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Write Data 
Model 2 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 200,225, MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 230, MSM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 230, MSM 

Write Home Address 
Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 225. MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 230. MSM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 230. MSM 

Write Key and Data 
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Model 23 with RPO # 880035 ............................. . 

OPER 225, MSM 
OPER 230, MSM 
OPER 230, MSM 

Write Record Zero (RO) 
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Model 23 with RPO # 880035 ............................. . 

Write Special Count, Key, and Data (Model 21) .................... . 

OPER 225, MSM 
OPER 230, MSM 
OPER 230, MSM 
OPER 225, MSM 

Write Update Data 
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Model 23 with RPO# 880035 ............................. . 

OPER 230, MSM 
OPER 230, MSM 

Write Update Key and Data 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 230, MSM 
Model 23 with RPO# 880035 .............................. OPER 230, MSM 

communication adapter (CMCA) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
communication buffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 330, MSM 
communication registers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 330, MSM 
connectors location ........................................ LOC 95-100. MIM 
control area 

card descriptions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 55, MSM 
card diagram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 50. MSM 
description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 55. MSM 

control cards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
control checks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 5. MSM 
control commands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 205, MSM 

Model 21 .......................................... OPER 205. 230. MSM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 240, MSM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 235, 240, MSM 

control interface (CTL· I) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 115,360, MSM 
control interface wrap cable installation . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 210, MIM 
convenience outlet location .................................... LOC 95, 96, MIM 
convenience outlet, no power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 29, MIM 
correctable errors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 25, MSM 
crossovers location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LOC 90. MIM 
CSC (channel sequence control) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
CSR (channel search) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
CTL-1 (control interface) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 115,360, MSM 
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Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 60, MIM 

data buffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 65, MSM 
data check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 15, MSM 
data flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 90, MSM 

card-to-card 
data buffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 65, MSM 
port . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 90, MSM 
port adapter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 85. MSM 
storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 95, MSM 
storage control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 95, MSM 
control interface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 115. MSM 

card diagram 
channel interface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 30.35, MSM 
control area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 50, MSM 
control interface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 120, MSM 
data buffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 65. MSM 
maintenance connection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 130, MSM 
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port . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 90. MSM 
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data out . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 300, MSM 
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between subsystem storage and ADT buffer . . . . . . . . . . . . . . . . . . . . . . OPER 80, MSM 

data redrive (CMDR) cards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
data transfer address (DXA) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
data transfer data (DXD) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
de bulk power supply location ..................................... LOC 25, MIM 
de power switches ............................................ PWR 27. MIM 
OCT (device counter) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
DOC (director-to-device controller) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
device connectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 380 TCA, MIM 
device couriter (OCT) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
device interface power board location ............................... LOC 65, MIM 
device power sequencing switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 2 7, MIM 
Device Release command ....................................... · see Commands 
device reservation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 135, MIM 
Device Reserve command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Commands 
device sequence driver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 81, MIM 
device tag sequence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 370, MSM 
diagnostic microcode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 30, MIM 
diagnostic restrictions ........................................ START 11, MIM 
Diagnostic Sense/Read command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Commands 
diagnostic, channel wrap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 215, MIM 
diagnostic, channel block wrap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 215, MIM 
diagnostics aids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MD 40, MSM 
director-to-device controller (DOC) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
Discard Block command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Commands 
diskette drive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 125. MIM 

components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 345, MSM 
theory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 110, MIM 

driver receiver (DAR) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
DAR (driver receiver) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
DSCR (dynamic storage control and refresh) card . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
dual frame installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INST 150, MIM 
dual frame removal .......................................... INST 160, MIM 
DXA (data transfer address) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
DXD (data transfer data) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
dynamic storage control and refresh (DSCR) card . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
dynamic trace tables ......................................... PDA 105, MSM 

E 
electronic wrap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INST 90, MIM 

test .................................................. CARR 215. MIM 
block tool connection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 216. MIM 

emergency switch, unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 74, MIM 
end of cylinder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 20, MSM 
end of file . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 265, MSM 
entries from other maintenance libraries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MLX 2. MIM 
entry from another machine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . START 100, MIM 
environmental data present . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 25, MSM 
equipment check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 15. MSM 
Erase command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Commands 
error alert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 335. MSM 
error analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MD 40, MSM 
error codes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see error codes index (ECI) section, ECM 
error correction code 1 (CME 1) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
error correction code 2 (CME2) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
error correction code 3 (CME3) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
errors, check 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MD 50, MSM 
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errors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 55, MSM 
usage, overrun, and error ............................. SENSE 5, 170-185, MSM 
subsystem storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 190-250, MSM 

error codes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see error codes index (ECI) section, ECM 
expanded storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . see subsystem storage density, MSM 
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exterior machine checks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INSP 20, MIM 
external registers 

description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . REF 65, MSM 
summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . REF 10, MSM 
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failure determination START 11, MIM 
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Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 35, MIM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 45, MIM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 60, MIM 

file control card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
file protected . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 22, MSM 
foot adjustment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 10, MIM 
format F, messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 195-250, MSM 
format F, subsystem storage errors . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 190-250, MSM 
format identifier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 35, MSM 
format 0, program or system checks 
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Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 52, MSM 

format 2. storage director equipment checks . . . . . . . . . . . . . . . . . . . . . . . SENSE 55, MSM 
format 3, storage director control checks . . . . . . . . . . . . . . . . . . . . . SEN SE 110-16 5, MSM 
format 6, usage statistics and overrun errors . . . . . . . . . . . . . . . . . . SEN SE 1 7 0-18 5, MSM 
formats, 0-F, introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 5, MSM 
formatting (Model 21) ... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 2 70, MSM 
frame location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LOC 95,96, MIM 
functional areas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 95, MIM 
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gate foot adjustment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 10, MIM 
gate parts location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LOC 95,96, MIM 
graphic symbols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LGND 5, MIM 
grounding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INSP 80, MIM 
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HDSCS (high density static control storage) cards . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
high density static control storage (HDSCS) cards . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
hold out . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 300, MSM 
how to convert card location to LAM page . . . . . . . . . . . . . . . . . . . . . . . . . . LGND 25, MIM 
how to repair the 3880 ....................................... START 11, MIM 
how to use the MD on the 3880 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MD 20. MIM 
how to use the dynamic trace tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . POA 105, MIM 
how to use the state save tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PDA 110, MIM 
how to use the maintenance connection tables . . . . . . . . . . . . . . . . . . . . . . . PDA 120, MIM 
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identification, subsystem storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INST 10, MIM 
identifier, format . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 35, MSM 
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summery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . REF 40, MSM 
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interrupts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 260, MSM 
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TADT (two-channel additional driver terminator) card . . . . . . . . . . . . . . . . . . . . . . . see Cards 
tags . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 360, MSM 
tailgate cable connector pin identification . . . . . . . . . . . . . . . . . . . . . . . . . . . LOC 101, MIM 
tailgate cable connectors location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LOC 101, MIM 
TCR (two-channel condition register) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
terminal board checks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INSP 60, MIM 
test equipment/tools needed for the 3880 . . . . . . . . . . . . . . . . . . . . . . . . . . . INST 10. MIM 
test. electronic channel wrap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 215, MIM 
test, online . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see the OPER section, MIM 
test, system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INST 110, MIM 
tests. online . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PROG 5, MIM 
three phase ac bulk supply location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LOC 30. MIM 
tools/test equipment needed for the 3880 . . . . . . . . . . . . . . . . . . . . . . . . . . . INST 10, MIM 
tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 110, MIM 
trace options . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MD 60, MSM 
trace program introduction ..................................... PDA 100, MSM 
trace-support option 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MD 70, MSM 
trace-support option 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MD 90, MSM 
two-channel additional condition register card . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
two-channel additional driver terminator card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
two-channel additional condition register (TACR) card . . . . . . . . . . . . . . . . . . . . . . . see Cards 
two-channel additional driver terminator (TADT) card . . . . . . . . . . . . . . . . . . . . . . . see Cards 
two-channel condition register (TCR) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
two-channel condition register (TCR) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Cards 
Two-Channel Switch Pair feature 

Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 35, MIM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 45, MIM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 60, MIM 

Two-Channel Switch Pair, Additional feature 
Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 35, MIM 
Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 45, MIM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 60. MIM 
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u 
Unconditional Reserve command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Commands 
unguided maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MD 20. MSM 
unit check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 255, MSM 
unit emergency switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 22,74, MIM 
unit emergency switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INST 60. MIM 
unit emergency switch release procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . INST 40, MIM 
unit exception . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 255, MSM 
upper/lower port registers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . REF 60, 100, MSM 
usage statistics and overrun errors . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 170-185, MSM 

v 
VM/OLTSEP 
voltage checks 

w 

PROG 20, MIM 
PWR 32. MIM 

warning labels, summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INSP 90. MIM 
wrap cable installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 210, MIM 
wrap test description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 2 10,215, MIM 
wrap, electronic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INST 90, MIM 
write commands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 225, MSM 
Write Count-Key-Data command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Commands 
Write Data command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Commands 
Write Data command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Commands 
write hit, (Model 21) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 200, MSM 
Write Horne Address command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Commands 
write inhibited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 22, MSM 
Write Key-Data command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Commands 
write miss. (Model 21) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 200 MSM 
Write Record Zero command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Commands 
Write Special Count-Key-Data command . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Commands 

Numerals 
3350 addressing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 40, MIM 
3380 addressing 

Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 50, MIM 
Model 23 with RPO # 880035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 62, MIM 

3880 maintenance library . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 5, MIM 
3880 maintenance plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 30, MIM 
50 Hz maintenance power supply · location . . . . . . . . . . . . . . . . . . . . . . . . . . LOC 40, MIM 
50 Hz primary power box ·- location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LOC 41, MIM 
60 Hz maintenance power supply - location ........................... LOC 35, MIM 
60 Hz primary power box ·- location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LOC 43, MIM 
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Reader's Comment Form 

You may use this form to communicate your comments about this publication, its organization. or 
subiect matter. with the understanding that IBM may use or distribute whatever information you supply 
in any way 1t believes appropriate without incurring any obligation to you. 

Your comments will be sent to the author's depanment for whatever review and action, rf any. 1s 
deemed appropriate. Comments may be written rn your own language; use of English is not required. 

Note: Copies of IBM publications are not stocked at the location to which this form is addressed. Please direct any 

requests for copies of publications, or for assistance in using your IBM system. to your IBM representative or to the 

IBM branch office serving your locality. 

Mach Type/Mod Serial Number Storage Control/CPU Page ID Page EC No. 

Symptom/Error Code If no error or symptom code. check here 

Describe the trouble as rt was reponed to you, or as it appeared to you (machine problem). 

Describe problem you encountered wrth documentation. 

Do you went an acknowledgement 7 

Fill in your name and Branch Ottice Number: 

Name 

BIO No. 

Occupallon 
~~~~~~~~~~~~~~~~~-

For plant use only 
Date received 

Sender acknowlel1gel1 

Research compleled 

lncorporaced by EC 

Thank you for your cooperation. No postage stamp necessary if mailed in the U.S.A. (Elsewhere. an 
IBM office or representative will be happy to forward your comments.) 
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subject matter, with the understanding that IBM may use or distribute whatever information you supply 
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Descnbe the trouble as 1t was reported to you. or as 1t appeared to you (machine problem). 

Descrrbe problem you encountered with documentation. 
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Fill in your name end Branch Office Number: 

Name 

BIO No 

Occupa11on ------------------

For plant use only 
Date rece111ed 

Surn1m ilckrwwledqucf 

lla:orporiltt!<l t>v t C 

Thank you for your cooperation. No postage stamp necessary rt marled rn the U.S.A. (Elsewhere. an 
IBM office or representative will be happy to forward your comments.) 
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Reader's Comment Form 

You may use this form to communicate your comments about this publication, its organization, or 
subject matter, with the understanding that IBM may use or distribute whatever information you supply 
1n any way 1t believes appropriate without incurring any obligation to you. 

Your comments will be sent to the author's department for whatever review and action, if any, is 
deemed appropriate. Comments may be written in your own language; use of English is not required. 

Note: Copies of IBM publications are not stocked at the location to which this form is addressed. Please direct any 

requests for copies of publications, or for assistance in using your IBM system. to your IBM representative or to the 

IBM branch office serving your locality. 

Mach Type/Mod Serial Number Storage Control/CPU Page ID Page EC No. 

Symptom/Error Code If no error or symptom code. check here 

Describe the trouble as it was reported to you, or as it appeared to you (machine problem). 

Describe problem you encountered with documentation. 

Do you want an acknowledgement 7 

Fill in your name and Branch Office Number: 

Name 

BIO No. 

Occupation 
~~~~~~~~~~~~~~~~~ 

For plant use only 
Date received 

Sender acknowledged 

Research completed 

Incorporated by EC 

Thank you for your cooperation. No postage stamp necessary if mailed in the U.S.A. (Elsewhere, an 
IBM office or representative will be happy to forward your comments.) 
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deemed appropriate. Comments may be written in your own language; use of English 1s not required. 
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IBM branch office serving your locality. 
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