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Collating List of Pages

This reference drawing contains the collating sequence,
page side, and EC level of pages for IBM 3480 Magnetic
Tape Subsystem Maintenance Information Manual (M)
Volume A01, SY32-5048-13.

The part number of the divider tab list is 8673743.

This reference drawing is to be placed at the front of the

manual.
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PLAN 45
FRONT COVER Front EC C13783 PLAN 46
PREF 1 Back EC 336395

PLAN 50
SAFETY 10 Front EC 336395 PLAN 51
SAFETY 20 Back EC 336395

PLAN 55
SAFETY 30 Front EC 336385 PLAN 60
SAFETY 40 Back EC 336395

PLAN 65
TAB 1 Front EC 336395 PLAN 70
TAB 2 Back EC 336395

INTRO Tab
GLOSS Tab

INTRO 1
GLOSS 1 Front EC 336395 INTRO 5
GLOSS 2 Back EC 336395

INTRO 10
GLOSS 3 Front EC 336385 INTRO 15
GLOSS 4 Back EC 336395
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PLAN Tab INTRO 21
PLAN 1 Front EC A57723 INTRO 22
PLAN S Back EC A57723 INTRO 25
PLAN 6 Front EC 336396 INTRO 30
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PLAN 11 Front EC 336395 INTRO 40
PLAN 25 Back EC 336395 INTRO 45
PLAN 30 Front EC A57723 INTRO 50
PLAN 35 Back EC A57723 INTRO 51
PLAN 40 Front EC A57723 INTRO 55
PLAN 41 Back EC 336395 INTRO 56
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Preface

This manual contains maintenance information about the IBM
3480 Magnetic Tape Subsystem and is intended for customer
engineers responsible for servicing the 3480 tape subsystem.
This publication is designed to be used with the IBM
Maintenance Device (MD). Therefore, CEs using this manual
should be familiar with that tool.

Prérequisite Knowledge

It is assumed that you have a background in data processing
concepts and that you are familiar with the hexadecimal
numbering system, stored program concepts, and have a basic
understanding of tape subsystems and their relationship to a
procassor I/O channel. "> ~ = . :
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Related Publications

1BM System/360 and System/370 I/O Interface Channel to
Control Unit Original Equipment Manufacturers’ Information,
GA22-6974.

1BM 3480 Magnetic Tape Subsystem Description, GA32-0042.

How to Update the Maintenance
Information

_ This manual is form number controlled. The 3480 manuals will
" be updated by Technical Newsletters (TNLs). The TNL cover

letter will indicate the new EC level. The entire manual will be
updated by major revision. All updates are processed through
normal MLC control. The Publications Reference Drawing (PRD)
in the front of each volume contains the EC history.

At
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How to Order This Manual

This manual or pages can be ordered from oﬁe of the following:
*  United States

e  Europe/Middle East/Asia (E/ME/A)

®  Americas/Far East (A/FE)

Use the wiring Diagram/Logic Page Request form, Z150-0130.
Be sure to include the form number of the manual when ordering
the new manual or pages. Please write your telephone number
on the form in case there are any questions regarding your order.

United States

IBM Corporation .
General Products Division
Dept. 30L

Tucson, Arizona 85744

E/ME/A

International Business Machines
S.A.E., Division de Fabricacion
Dept. 9290

Valencia, Spain

A/FE

IBM Argentina SA
Dept. 020

H. Yrigoyen 2149
1640

Martinec, Pcia.
Buenos Aires
Republic of Argentina
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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.

c ©

After maintenance, reinstall all safety devices, such as
guards, shields, labels, and ground wires. Exchange safety
devices that are worn or defective. (Remember: the safety
devices protect you from a hazard. You destroy their
purpose if you do not reinstall them when you have
completed the service call.)

Electrical Safety

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 Service
Representatives (SRs) 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.

*  Putremoved 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 Service Representative (SR) 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.

1 Trademark of the Gardner-Denver Co.

3480 Mmi EC336395

© Copyright IBM Corp. 1984, 1985

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

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

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

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

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!)

- 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.

C C

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

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

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

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

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

Mechanical Safety

Do not touch moving mechanical parts when you are (1)
lubricating a part, (2) checking for play, or (3) doing other similar
work.

Safety Glasses

Wear safety glasses when:

* 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' tools and power drills, are inspected regularly.

¢ Exchange worn and broken tools and testers.

O C C

SAFETY 10

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

Safety

Summary

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

* 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 10

Safety




Safety

Electrical Accidents - First Aid

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

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

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

e 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 air 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.

3480 Mi EC336395
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Figure 1.

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

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

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

3. [f 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.

J

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 SAFETY 20

Reporting Accidents

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

Report also all small electrical shocks. (Remember: a condition

that causes a small shock need only differ slightly to cause
serious injury.)

Safety SAFETY 20



Safety

Danger Notices

A danger notice is used to notify the service representative that
potentially lethal or extremely hazardous conditions exist.

The danger safety notices and their page locations contained in
this Ml are shown below.

DANGER
Electric shock. The Drive Power switch removes dc
voltages (both ac and dc voltages on tape units without

BM 6460006) to that drive only, and does not affect the
other drive in the tape unit.

CARR-DR 8.

DANGER
Electric shock. Hazardous voltages are present on the ac
power circuit breaker and the line cord.

CARR-DR 8.

DANGER

Electric shock. When setting the control unit ac power
circuit breaker off, hazardous voltages are still present on
the ac power circuit breaker and on the ac power line
cord.

CARR-CU 6.

3480 mi EC336395
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DANGER
Hazardous electrical voltages are present in the
receptacle.

INST 6, 306.

DANGER

Hazardous electrical voltages are present in the connector.
Do not touch the outlet case with anything other than test
probes until step 3 is completed.

INST 6, 306.

DANGER
Electric shock. Hazardous voltages can be present in the
ac line cord connectors.

CARR-CU 1440, 1490.

DANGER

Hazardous electrical voltages are present. Do not touch
the internal parts (pins and sockets) of the outlet until
step 5 is completed.

INST 6, 306.

DANGER

Hazardous electrical voltages are present. Do not touch
the outlet before meeting the following requirements of
steps 1 and 2.

INST 6, 306.

DANGER

Hazardous voltages are present. If the measured voltage
values are less than 1.0 V ac, you can touch the outlet.
Avoid contact with the internal parts (pins and sockets) of
the outlet.

INST 6, 306.

DANGER

Dangerous voltages are present at the ac power cable
socket. The safety cover must be on when the socket is
not being used.

INST 10, 310.

CAUTION: TILT HAZARD

Do NOT open both drives of a tape unit that is not bolted
to another tape unit or control unit. With the automatic
cartridge feature installed and both drive drawers fully
extended, a tape unit that is not bolted to another unit will
tilt forward with about 20 Ibs. of force applied to the top
of either automatic cartridge loader.

INST 4, 11, 20, 135, 180, 304, 311, 320, 435, 480.
INSP 15, 115.

O C O

SAFETY 30

Safety

DANGER
Make sure the circuit breaker that supplies power to the
customer receptacle is off.

If you are installing a Dual Control Unit subsystem, power
to both customer receptacles must be off.

Make sure that there are no cables attached to the 1/0
tailgate assembly in the bottom rear of the control unit.

INST 60, 360.

DANGER

Lethal voltages are present in the power servicing area.
Safety is most important. Treat all circuits as live until
measured.

Capacitors are possible exploding devices. Wear safety

glasses when working in the power area. Always reinstall
all safety covers before powering on the machine.

PWR 130-1, 400-1.

DANGER
High voltage.

PWR 400-7.

SAFETY 30

Safety




Notes SAFETY 40 _
Notes
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Glossary and Abbreviations

This glossary defines the special terms, abbreviations, and
acronyms that are used in this publication. It does not include
all terms previously established for the IBM System/370 or its
operating systems; therefore, if you do not find the term you are
looking for, refer to the index or to the Vocabulary for Data
Processing, Telecommunications, and Office Systems
GC20-1699.

This glossary includes definitions from:

*  The American National Dictionary for Information
Processing, published by the Computer and Business
Equipment Manufacturers Association. This material is
reproduced from the American National Dictionary for
Information Processing, copyright 1977 by the Computer
and Business Equipment Manufacturers Association, copies
of which may be purchased from the American National
Standards Institute, 1430 Broadway, New York, New York
10018. These definitions are identified by an asterisk (*).

* The ISO Vocabulary of Data Processing, developed by the
International Standards Organization, Technical Committee
97, Subcommittee 1. Definitions from published sections of
this vocabulary are identified by the symbol "*(1ISO)"*
preceding the definition. Definitions from draft proposals
and working papers under development by the ISO/TC97
vocabulary subcommittee are identified by the symbol
"(TC97),” indicating that final agreement has not yet been
reached among its participating members.

access method. A technique for moving data between
processor storage and input/output devices.

adj. Adjustment.

ALD. Automated logic diagram.
allocation. See resource allocation.
alter. To change.

amplifier. A device whose output is an enlarged reproduction
of its input.

analog. Pertaining to data in the form of continuous variables,
which are related to measurable physical quantities.

assignment. The naming of a specific device to perform a
function.

assistance. Aid.

asynchronous. Without regular time relationship; unexpected
or unpredictable with respect to the execution of a program’s
instructions.

att. Attachment.

B/M. Bill of material.

3480 mi EC336395%5

¢ Copyrght BM Corp 1984 1985

C O

backhitch. A slight motion in the backward direction just
before moving tape in a forward direction.

back up. To go back to a recovery point for retransmission.
BCC. Buffer channel command register.
BCPC. Buffer channel pad counter register.
BCPH. Buffer channel pointer high register.
BCPL. Buffer channel pointer low register.
BCR. Buffer channel remainder register.
BCSE. Buffer channel status/error register.
BCSH. Buffer channel stop high register.
BCSL. Buffer channel stop low register.
BCSS. Buffer channel storage sars register.
BDAT. Buffer data not real register.

BDC. Buffer device command register.
BDGO. Buffer diagnostic O register.

BDG1. Buffer diagnostic 1 register.

BDPH. Buffer device pointer high register.
BDPL. Buffer device pointer low register.
BDR. Buffer device remainder register.
BDSE. Buffer device status/error register.
BDSS. Buffer device storage sars register.

beginning of tape (BOT). The location on a magnetic tape

that indicates the beginning of the permissible recording area.

bfr. Buffer.

bill of material. A list of part numbers.
BM. Bill of material.

BMR. Buffer mode register.

BOB. Beginning of block.

BOC. Bus-out check.

BOR. Beginning of record.

BOT. Beginning of tape.

bpi. Bits per inch.

O C

BSB. Backspace block.

BSF. Backspace file.

buffer. * A routine or storage used to compensate for a
difference in rate of flow of data, or time of occurrence of
events, when transferring data from one device to another.
BWRP. Buffer wrap register.

CA. Channel adapter.

card extractor. A service representative tool.

CARR. Checks-Adjustments-Removal-Replacement.

CART. Cartridge Analysis.

CAUTION (Notice). A word to call attention to possible
personal harm to people. Contrast with DANGER.

CB. Circuit breaker.

centimeter. One hundredth of a meter. See meter.
CC. Condition code.

CCA. Channel card address register.

CCB. Communication control block.

CCC. Channel card control register.

CCR. Channel command retry.

ccw. Counterclockwise.

CCW. Channel command word.

CCW chain. A list of channel command words to be
performed in sequence.

CDR. Channel data register.

CDTI. Channel diagnostic tag-in register.

CER. Channel error register.

channel command. An instruction that directs a data channel,
control unit, or device to perform an operation or set of
operations.

char. Character.

checklist. A list of items to be checked.

CHK. Check.

CHL. Channel.

O O ©
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CHPID. Channel path identification.
clk. Clock.

cm. Centimeter.

CMD. Command.

CMR. Channel modifier register.

command. A control signal that initiates an action or the
beginning of a sequence of actions.

condition code. A code that reflects the result of an
input/output, arithmetic, or logical operation.

contaminant. Something that contaminates.
contingent connection. A connection between a channel
path and a drive caused when a unit check occurs during an 1/0

operation.

control unit. A device that controls input/output operations of
one or more devices.

CP. Circuit protector.

CPS. Cycles per second. See Hz.
CRC. Cyclic redundancy check.
CS. Control storage.

CRR. Channel request register.
CST. Command status table.
CSW. Channel status word.
CTO. Channel tag out.

ctr. Counter.

ctrl. Control.

CU. Control unit.

CUA. Channel unit address.
CUT. Control unit operations table.

DANGER (Notice). A word to call attention to possible lethal
harm to people. Contrast with CAUTION.

data. * Any representations such as characters or analog
quantities to which meaning is, or might be, assigned.

data buffer. The storage buffer in the control unit. This buffer
is used to increase the data transfer rate between the control
unit and the channel.

GLOSS 1
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data check. A synchronous or asynchronous indication of a
condition caused by invalid data or incorrect positioning of data.
Some data checks can be suppressed.

DBI. Data buffer in.

DBO. Data buffer out.

dc. Direct current.

DCB. Data control block.

DCK. Data check.

DCR. Device control register.

DDR. Dynamic device reconfiguration.

DE. device end.

degauss. To demagnetize an object.

degradation. A decrease in quality of output or throughput, or
increase in machine error rate.

degraded. Decreased in quality of output or throughput or
increased machine error rate.

demark. Mark to show that the buffer segment is not usable.
designed. Has as a purpose.

detent. A mechanical device for holding moving parts in
position.

detented. Held in position by a detent.

DEV. Device.

DF. Data Fields and Registers.

DGHELO. Diagnostic hardware error log.

DGOVLY. Diagnostic overlay log.

DIAG. Diagnostic.

DIDO. Data in data out bus.

DIR. Device interrupt register.

direct access storage. (1) * A storage device in which the
access time is in effect independent of the location of the data.
(2) (TC97) A storage device that provides direct access to data.
(2) See also immediate access storage.

directories. Data sets at the beginning of the MD diskettes
that contain the names and locations of the other data sets on

the diskette.

DLR. Device level register.
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DOT.

Device operation table.

Double-stick cellophane tape.. Cellophane tape that has
adhesive on both sides of the tape.

drive, magnetic tape. (ISO) A mechanism for moving
magnetic tape and controlling its movement.

DSC.

DSE.

Device secondary clock register.

Data security erase.

DSE (register). Device status and error register.

DSH.
DSL.
DSR.
DTR.
EAD.

EBCDIC. Extended binary-coded decimal interchange code.

EC.

ECA.

ECC.

Control unit serial high register.
Control unit serial low register.
Device secondary register.
Device tag register.

Error Analysis Diagrams.

Edge connector. Engineering change.

Engineering change activity.

Error correction code.

elsewhere. To or at another place.

end of block (EOB).

data.

end of file (EOF).
end of tape (EOT).
EOB.

EOF.

EOJ.

EOR.

EOT.

EPO.

EQC.

EQU.

End of block.

End of file.

End of job.

End of record.

End of tape.
Emergency power off.
Equipment check.

Equate.

equipment check. An asynchronous indication of a
malfunction.

A code that marks the end of a block of

A code that marks the end of a file of data.

The end of the recording area on a tape.

ERA. Error register A register.

ERB. Error register B register.

EREP. Environmental recording, editing, and printing.
ERG. Erase gap.

ERPA. Error recovery procedure action.

E/ME/A. Europe/Middle East/Asia.

exchange. (1) The act of removing an old or imperfect part
and installing a new or perfect part. (2) Contrast with "“swap."’

explosive. Can explode or cause to explode.

F. Fuse.

fault symptom code (FSC). A hexadecimal code generated
by the drive or control unit microcode in response to a detected
subsystem error. This code is used as an Ml entry point by the
service representative.

FE. Field Engineering.

FEALD. Field Engineering automated logic diagram.

field replaceable unit (FRU). An assembly that is replaced in
its entirety when any one of its components fails.

FIFO. Firstin first out.
file. * (ISO) A set of related records, treated as a unit, for
example, in stock control, a file could consist of a set of

invoices.

file protection. Prevention of the destruction of data recorded
on a volume by disabling the write head of a unit.

format. * (ISO) The arrangement or layout of data on a data
medium.

FP. File protect.

frayed. Damaged as if by an abrasive substance.
FRU. Field replaceable unit.

FSB. Forward space block.

FSC. Fauit symptom code.

FSF. Forward space file.

FSI. Fault symptom index.

FTSC. Field Technical Support Center.

functional. Of, connected with, or being a function.

GLOSS 2
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FVP. Functional verify program.
gnd. Ground.
g. Gram.

hertz (Hz). Unit of frequency. One hertz equals one cycle per
second.

hex. Hexadecimal.

host system. See host processor.
HS. High speed.

HV. High voltage.

Hz. Hertz (cycles per second).
1/0. Input/output.

IBG. Interblock gap.

ID. Identification.

identifier. That difference by which one thing can be
distinguished from another.

IML. Initial microprogram load.

immediate access storage. * A storage device whose access
time is negligible in comparison with other operating times.

inertia. Tendency to remain at rest or continue in the same
direction.

initial microprogram load (IML). The action of loading a
microprogram from an external storage to writable control
storage.

INST. Installation.

interblock gap (IBG). (1) * An area on a data medium to
indicate the end of a block or physical record. (2) (TC97) The
space between two consecutive blocks on a data medium.
interface. * A shared boundary. An interface might be a
hardware component to link two devices, or it might be a
portion of storage or registers accessed by two or more
computer programs.

intervention required. Manual action is needed.

INTLK. !nterlock.

INTRO. Introduction.

ips. inches per second.

GLOSS 2
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irrecoverable error ] (1) (TC97) An error that makes
recovery impossible without the use of recovery techniques
external to the computer program or run. (2) In item (1), the
recovery techniques would be external to those that are
incorporated, not only within the program that failed but also
within the system, and would include human action such as
analysis by a program support representative.

ITA. Interval timer A register.

ITB. Interval timer B register.

ITC. Interval timer C register.

IMR. Interrupt mask register.

JAL. Jump address low register.

JAH. Jump address high register.

K. (1) * When referring to storage capacity, two to the tenth
power; 1024 in decimal notation. (2) Kelvin.

kb. Kilobyte; a unit of 1024 bytes.

land pattern. Wires and connections on or below the surface
of a circuit board.

LD. Load.

LED. Light-emitting diode.

LGND. Legend.

load point. See beginning of tape.
LOC. Locations.

locate block. A subsystem operation in which a tape is moved
so that a specific block is available for processing.

LRC. Longitudinal redundancy check.
LSB. Least-significant bit.

LSI. Large scale integration technology.
LSP. Local storage page register.

LSR. Local storage register.

LWR. Loop write-to-read.

m. Meter.

M/T. Muiltiple track.

magnetic recording. * (ISO) A technique of storing data by
selectively magnetizing portions of a magnetizable material.
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magnetic tape. (TC97) A tape with a magnetizable surface
layer on which data can be stored by magnetic recording.

maintenance agreement. A contract between IBM and a
customer for supplying service to the customer.

maintenance package. The maintenance aids that IBM
supplies for servicing the subsystem.

MAP. Maintenance analysis procedure.

MAQ. Maintenance agreement qualification.

mask. * (ISO) (1) A pattern of characters that is used to
control the retention or elimination of portions of another pattern
of characters. (2) To use a pattern of characters to control the
retention or elimination of portions of another pattern of
characters.

master file. * (ISO) A file that is used as an authority in a
given job and that is relatively permanent, even though its
contents may change. Synonymous with main file.

MCR. Maintenance control register.

MD. Maintenance device. Microcode diagrams.

MDA. Maintenance device adapter.

MDD. Maintenance device display.

MDI. Maintenance data in register.

MDO. Maintenance data out register.

media capacity. The amount of data that can be contained on
a storage medium, such as tape, expressed in bytes of data.

meter (m). A unit of measure equal to 0.9144 yard.

MICR. Micro instruction register.

micro. One millionth of.

MICRO. Microcode.

microcode. (1) One or more micro instructions. (2) A code,
representing the instructions of an instruction set, implemented
in a part of storage that is not program-addressable. (2) To
design, write, and test one or more micro instructions. (3) See

also microprogram.

microdiagnostic routine. A program that runs under the
control of a supervisor, usually to isolate field-replaceable units.

microdiagnostic utility. A program that is run by the service
representative to test the machine.

micro instruction. A basic or elementary machine instruction.

o [

microprogram. * (1) (ISO) A sequence of elementary

instructions that corresponds to a specific computer operation,

that is maintained in special storage, and whose execution is

started by the introduction of a computer instruction into an

instruction register of a computer. (2) A group of micro

instructions that, when executed, performs a preplanned

function.
Note: The term microprogram represents a dynamic
arrangement or selection of one or more groups of micro
instructions for execution in order to perform a particular
function. The term microcode represents micro
instructions used in a product as an alternative to
“"hard-wired’’ circuitry to implement certain functions of
a processor or other system component.

microprogram load. See initial microprogram load.

milli. One thousandth of.

millimeter. One thousandth part of a meter.

MI. Maintenance information.

MLC. Machine level control.

mm. Millimeter.

modifier. That which changes the meaning.

MP. Microprocessor.

MPL. Microprogram load.

ms. Millisecond.

MSB. Most-significant bit.

MSG. Message.

MTE. Multiple track error.

MTI. Maintenance tag in register.

MTO. Maintenance tag out register.

multipath. Pertaining to using more than one path.

nano. One billionth part of.

N/A. Not applicable.

net wire list. A list that shows the wiring connections for the
logic boards.

net. Network.
network. The interconnection of electrical components.

NOP. No operation.

o O O
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ns. Nanosecond.

OBR. Outboard recorder.

offline. (TC97) Pertaining to the operation of a functional unit
without the continual control of a computer. Contrast with
online.

OLT. Online test.

online. (TC97) Pertaining to the operation of a functional unit
that is under the continual control of a computer. Contrast with
offline.

OP. Operator panel.

OPER. Operation.

osc. Oscillator.

oscillator. A device that periodically varies a voltage.

OSU panel. Operator setup panel.

outstanding. Waiting for processing.

ov. Over voltage.

overrun. Loss of data because a receiving device is unable to
accept data at the rate it is transmitted.

owner. One who owns something.

parameter. * (ISO) A variable that is given a constant value
for a specified application and that may denote the application.

part. Part number.

p bit. Parity bit.

PC. Parity check.

PCR. Processor control register.
PDR. Processor diagnostic register.
PE. Parity error.

PER. Processor error register.
PG. Parity generator.

pgm. Program.

PGID. Path group identification.
PGM (map). Path group map.

PGT. Path group ID table.
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PLAN. Maintenance Plan.
PM. Preventive maintenance.
PNEU. Pneumatics.

pneumatic. The parts of the subsystem that control the
pressurized air and vacuum.

POR. Power-on reset.

primed. Pertaining to a condition of a tape drive when the
controlling computer has addressed the drive but the drive was
not in a ready state.

PS. Power supply.

PSR. Processor status register. Program support
representative.

PST. Product support trained.

PT. Product trained.

PWR. Power.

R/W. Read/write.

RAM. Random access memory.

Random access memory. See direct access storage.
RCR. Read control register.

RD. Read.

RDB. Read backward.

RDC. Read diagnostic control register.

RDF. Read forward.

RECL. Record length.

reconnect. To physically or electrically put back together.
record. * (ISO) A collection of related data or words, treated
as a unit; for example, in stock control, each invoice could
constitute one record.

recording density. The number of bits in a single linear track
measured per unit of length of the recording medium.

recoverable error. (1) An error condition that permits
continued execution of a program. (2) Contrast with
“'irrecoverable error.”’

ref. Reference.

reg. Register.
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reinstall. To put back the original part that was removed.
remove. To take a part off of the machine.
RER. Read error register.

resource allocation. (ISO) The assignment of the facilities of
a data processing system for the accomplishment of jobs.

resume. To continue.

retry. To attempt again.

REW. Rewind.

ROS. Read-only storage.

RPM. Revolutions per minute.

RPR. Read pattern register.

RRC. Read residual count register.

RSR. Read status register.

RUN. Rewind-unload.

SAR. Storage address register.

SB. Sense byte.

SCR. Silicon-controlled rectifier.

SDR. Statistical data recorder. Storage data register.

s. Second(s) of time.

saturate. To completely fill.

sel. Select.

segment. A part.

SERDES. Serializer/deserializer.

serialize. To change from parallel-by-byte to serial-by-bit.
serializer. (ISO) A device that converts a space distribution of
simultaneous states representing data into a corresponding time
sequence of states.

SM. Service Memorandum.

SR. Service Representative.

servo [n.], servos. An adjectival noun for use in qualifying
some part or aspect of a servomechanism.

servomechanism [n] * A feedback control system in which

at least one of the system signals represents mechanical motion.

special feature. A feature that can be ordered to enhance the
capability, storage capacity, or performance of an IBM product,
but is not essential for its basic work.

SIO. Start 1/0.

SNERRH. Sense error history table.

SNS. Sense.

SS. Status store.

ST. Store.

standard feature. The significant design elements of an IBM
product that are included as part of the fundamental product.

START. Start maintenance.

Stoplock. A position-hold mode used when the tape is in a
stopped position and under tension.

subsystem. A secondary or subordinate system, usually
capable of operating independently of, or asynchronously with, a
controlling system.

SUPP. Support.

swap. (1) The act of interchanging two identical
field-replaceable units within the same machine for test
purposes. (2) Contrast with “‘exchange.”’

sync. Synchronous, synchronize.

synchronous. (1) (ISO) Pertaining to two or more processes
that depend upon the happening of specific events such as
common timing signals. (2) Occurring with a regular or
predictable time relationship.

tach. Tachometer.

tachometer. A device that emits pulses that are used to
measure/check speed or distance.

tailored. Changed to meet individual specifications.

tape cartridge. A container holding magnetic tape that can be
processed without separating it from the container.

tape void. An area in the tape in which no signal can be
detected; may be caused by a machine failure.

TB. Terminal board.
TCC. Top-card connector.

tension [n.]. (1) The force tending to produce elongation. (2)
The condition of being stretched.

thread/load operation. A procedure that places tape along
the tape path.
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Tl. Tape indicate.

TIE. Track in error.

TM. Tapemark.

tp. Test point.

TU. Tape Unit.

TUBI. Tape unit bus-in.

TUBO. Tape unit bus-out.

UEPO. Unit emergency power off.

unload. Prepare the tape cartridge for removal from the drive.
and so on.

utilities. Utility programs.

Utility programs.. (1) * (ISO) A computer program in general
support of the processes of a computer; for instance, a
diagnostic program. (2) a program that enables the service
representative to maintain (or prepare to maintain) data or other
programs.

uv. Under voltage.

VES. Volume error statistics.

volume. (ISO) A certain portion of data, together with its data
carrier, that can be handled conveniently as a unit.

VOM. Volt ohmmeter.

VRC. Vertical redundancy check.

WARNING (Notice). A word to call attention to possible
damage to a program, device, or system. Contrast with
CAUTION.

WCR. Write control register.

word. (1) (ISO) A character string that is convenient for some
purpose to consider as an entity. (2) In 3480 and System/7,
16 bits, or 2 bytes. (3) In System/360 and System/370, 32
bits, or 4 bytes.

WSE. Write status/error register.

WRITE. Write command.

WTM. Write tape mark.

XR. External register.

XRA. External register address register.
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3480 Maintenance Summary

The 3480 maintenance &agkage has two parts, the maintenance
diskettes and the 3480 Maintenance Information manual.

The Maintenance Device

The maintenance device (MD) is the primary maintenance tool
for the 3480 Magnetic Tape Subsystem.

The 3480 maintenance package supplies two diskettes for the
MD, a product diskette and a support diskette. All 3480
maintenance analysis procedures (MAPs), except power MAPs,
are resident on the product diskette. In addition, the product
diskette contains utility programs. The support diskette contains
diagnostics, subsystem display and alter controls, support utility
programs, and microcode patch programs.

When the product diskette is inserted into the maintenance
device, the maintenance device processes MAPs to analyze
machine symptoms and display log data and to guide you to the
failure. en necessary, you enter symptom informafion on the
MD keyboard/display as additional input to the MAPs.

Special Tools and Test Equipment

DC Test Tool

This toal &part.8492781) is shipped with the subsystem. Use this
tool to determine if subsystem power supplies are sppplym? .
outr)ut voltages. See PWR 10 or PWR 12 for a description of this
tool and a description of how to use it.

DC Test Tool (part 8492781)

Card E xtractor

This tool (part 1310707) is a site tool but must be obtained
separately. Itis used to remove logic cards from the subsystem.

This tool is the same extractor tool as used on other IBM devices.

N\

Card Extractor (part 1310707)

3480 MI EC A57723
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Tape Removal Tool Integrated Logic Probe

This tool (part 6850663) is shipped with the subsystem. Use it to
rewind tape into the cartridge when the tape must be rewound by
hand. See CART 12 for instructions on how to use the tape
removal tool.

instead of an osci

values and tolerances. See
section for instructions on how to use the probe.

For more instructions, see the Integrated Logic Probe Operators

Guide, S226-3951.

Tape Removal Tool (part 6850663)

Pressure/Vacuum Gauge

This tool (part 6850742 is used to measure the pneumatic system
Pressure or vacuum. See PNEU 5 for instructions on how to use
he pressure/vacuum gauge.

Integrated Logic Probe (part 453222)

ey o aatt®
LT TRV

Pressure/Vacuum Gauge (part 6850747)

Pressurel/Vacuum Kit

(Part 6857823)

This kit contains hoses, fittings and the Pressure/Vacuum gauge
(shown above) for measuring the pneumatic system pressure or
vaguunc} This kit is not shipped with the subsystem and must be
ordered.

Oscilloscope

The error analysis diagrams in the maintenance information
manual instruct the service representative touse an
oscilloscope. A Tektronix® Model 453/454 or 475 or equivalent
oscilloscope is needed.

*Trademark of Tektronix, Inc.

IBM Confidential —09 May 89

The integrated logfic probe (ILP) (part 453222) can be used
an ( loscope for all measurements except those
that show timing between signals or the need to measure voltage
‘Integrated Logic Probe” in this

i

oats a0

sanias

PLAN 5
Cartridge Automation Facility (CAF) WRAP Tool

3480 Maintenance Summary

The cartridge automation facility (CAF) wrap tool (part 39F3884)
is used when running diagnostic EE15 to verify the cartridge
automation feature. See DIAG “Cartridge Automation Facility
WRAP test— Routine EE15" for more information on how to use
this tool. This tool is shipped with the RPQ.

Cartridge Automation Facility (CAF) WRAP Tool 1.14

PLAN 5
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3480 Maintenance Package Summary (Continued)

3480 Maintenance Package Summary (Continued)

I ;
| Troudle Call Information Source:

|
— B System Console Error Message. !
| All Maintenance action begins at the ) T T T e T T | Drive Message Display Check Msg. I
’ Maintenance Information (Ml) START section. : i Internal Subsystem error Logs. :
] | i EREP Output. |
| | Audible/Visual Indications. |
A\ | | Customer Description of Problem. |
| START 10 cefines probiem cetermination and SR | St !
1 ections to follow in the MI and MD Disketles. :
{
I | ?
v ] \ 4 \ 4
|
Failure \ 4 Subsysiem Check Out Miscellaneous Procedures

START indicates M! sections that define non-repair procedures or
provides supplemental information to assist repair. Included are items
such as: Predictive Maintenance; Operating the Tape Drive; MD Use;
Installation/Removal procedures; Analysis of sys‘em console messages;
EREP, Sense; Manual cartrigge removal procedures.

START identities those failures that do not require the MD'diskette.
making reference to the MI sections to use, or defines actions to be
performed before you use the MD Product Diskette.

v | v

\ 4
M! sections for non-repair proccedures.

Non-MD repair procedures

Ml procedures prior to use of v
follow MI repair procedures

MD Product Diskette. For

repair follow Mi pre-MD until fixed. Mi sections for supplemental information.
repair procedures.

! ' <

\4 A 4

Connect MD and IML Product
Diskette. When main menu is
displayed seiect UNIT TEST.

Connect MD and IML Product
Diskette. When main menu is
displayed seiect START REPAIR.

MD Product Diskette

PLAN 35, 50

A 4 Y
Main Menu Display

Option 4. Display FRU | Option 5. Utilities

Option 1. Start Repair l Option 2. Defer Call l Option 3. Unit Test

FSC Error. Utilities
L Key FSC into
PLAN 40 PLAN 35 PLAN 35 the MD and Option 1. Read Tape |Option 2. Real Time Analysis|Option 3. Main Menu
Start Repair Defer Call Unit Test hit enter. S i - .

Note:

Use the product diskette.

This gives a list of

possible defective FRUs to
exchange. This diskette can
be run without the MD attached
to the Control Unit.

~

3480 MI EC A57723
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This is a non-directed option that gives the
service representative the abillity to read
customer tapes and display the first 80
characters of the record on the MO.

This option gives the service representative
the ability to Enable or Disable Real Time
Statistical Analysis and Reporting System.

PLAN 45
Read Tape

IBM Confidential —31 May 89
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348Maintenance Pagge Summary (COntinued) e e e e 3480 Mainteﬁnce Package Sunﬂary (Continued) .LAN 35

Product MD diskette Product M) diskette
Option 2 - Defer call Option 3 - Unit Test
PLAN 30 PILAN 30

Additional uses:

S | R - e e e L L S
Service representative | This procedure is a way to formally end an 1 Service represerjt.nll've | Followingt |
is in the midst of I incomplete call. | has pade the fix via | 1. Non-MD assisted repair I
start repair., Need F—+ | MI without use of the f—4 2, EC install !
ariffs to terminate | | MQ\OL just 1fnls ;o | 3. MES install
ca prior to fix. | . | check out the sub- | |
'Posstble Reasons: | system. Retest, record U o o o e e J
| 1. Required FRU not on site. | an FRU, end. To ensure device is returned
12. End of shift. . ! in en operational condition.
N | 3. Customer requests SR to work an higher |
To begin deferred | priority trouble within account. |
call status, press L o o o 3 — -
Reset on the MD SR provides drive
keyboard. address.
Main menu is dis- Execute
played. Select Functional
option 2, Defer Verify Program
Call. (FVP)
( Maint. call ended ) Exit to MAP
Yes selection for
J_ error code. e
No E
l:?eturn Slo call must
e via Start Repair. Service Re f
e rpresentative
is led to end PLAN 40
of procedure.
c g
(Closo preceding catl) g
PLAN 30
3480 MI EC A57723 IBM Confidential — 09 May 89 3480 Maintenance Package Summary (Continued) PLAN 35
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3480 ‘intenance Pacl‘e Summary (C‘inued) ‘

Product MD Diskette
Main Menu Selection
PLAN 30

(Aistart Repairg)

Execute open port routine.
Test MD cable hook up.

Adapter check-out routine.

CHK 1
error?

Yes

Was
Yes a drive
check code
displayed?

Key in the
drive check
code and
call MAP

®

No

No

Sense
available?

Yes

AN
Was
there a
channel

error?

Answer questions

and call MAP No

O,

Enter drive address to
be tested. (Channel
adapter A is selected.)

ic cartridge
loader
error?

Enter sense data to develop
drive address, channel adapter
(?-D), and control unit (0 or
1).

L

3480 Ml EC A57723

© Copyright IBM Corp. 1982, 1983

No

Functional Verify Program (FVP) is
being performed. Is the program solid
or intermittent? |If an error is de-
tected, that error code is used to
select a MAP for FRU isolation. You
will be told when to operate switches,
load tape, etc..

Error No

Detected?

PLAN 35
PLAN 41

N
(D—

PLAN 41

MAP selected and
executed for error
code identified.

FRU list displayed in order
of failure probability.

REF message indicates Ml
sections for locations and
CARR procedures.

1. For intermittent problems.
Logic card FRU's are to be
exchanged as a group, never
sequentially or one at a time.

2. For problems that can be
duplicated with the MD
(Solid). Logic FRU's are,
to be replaced one at a time
until the problem is fixed.
This is true for both Drive
and Control Unit.

3. Always exchange non-
logic FRUs sequentially.

L. The FRUs exchanged must
be returned as a group,
with a description of
the failure.

The FVP is executed. This
determines if a solid fail-
ure is fixed and also that
no other errors were found.
The service representative
(SR) is then given the
chance to run the automatic
cartridge loader test.

PLAN 41
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O
I\

VAN
//Did you N\,

/ previously\ Yes
{ enter sense >—b
\\ ¢ata? /
/

AN
N,
hvd

/1\No
N
/ Recovered \ Yes

(\\CHK 1 errori/)————»
\\ //
hvd .
/1\No
////Was\\

there a  \_ VYes

POR failure? >—
/

\//
AV

No

JAreN
/you O\
/ here for Yes
{ temporary data

\\ errors? /

Call MAP

Build FSC
call MAP

Q)

If a POR diagnostic
failed during IML,
call MAP.

®

AN /
Vo

Visible
Audible?

Yes

No

Build FSC and call
MAP

3480 Maintenance Package Summary (Continued)

Run OLTs

A

/N
Fail?
Sense from
OLTs? >
/

\\///
No
/C/hannel\

detected
error from

\\\\OLTS? Y
ANy
/1\No
/
7

Customer
job fail?

N

\v/

Yes

Call Support

Yes

N\ Yes

No

| Call MAP

e 3480 Mainter.:e Package Sum‘ry (Continued) ..AN 40

Call MAP

|

O,

O,

Maintenance
package has
not detected
an error.
Trouble not
found (TNF).
End of call.

PLAN 40
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Proce‘res ‘ .

Vary Offline

Before you perform a maintenance action on a drive, the drive
address must be offline to the operating system. Before you
perform a maintenance action on a control unit, all drives
attached to the control unit must be offline to the operating
system in a single control unit configuration or have the paths
offline for all drives in a dual control unit configuration.

Failure to have the drive or control unit offline during a
maintenance action could affect the operation of the operating
system.

How to Vary a Drive Offline (Single or Dual
Control Unit Subsystem)

Have the customer:

1. Determine all of the channel addresses that have access to
the drive.

2. Vary each of these addresses offline to the operating system.

Be sure to verify that the customer has completed the vary offline
procedure before starting the maintenance procedure.

How to Vary a Subsystem Offline (Single or Dual
Control Unit Subsystem)

Have the Customer:

1. Determine all channel! paths that have access to the
subsystem.

2. Vary all channel path addresses, to each drive thatis
attached to the conlizl unit, cffline to the operating system.
Be sure to verify that the customer has completed the vary
offline procedure before starting the maintenance procedure.
Do the following:

1. If you have dual Control Units, verify all paths to all drives
are offline.

2. Remove ail cartridges from the drives. If the cartridges
cannot be removed, see Ml VOL A01, CART 10, for further
instructions.

3. Open the control unit front cover.

4. Set the control unit Online/Offline switch to the Offline
position. Wait for up to one minute for the green Offline LED
to come on.

Note: The Offline LED does not light until all control unit to
channel processes have stopped.

5. If the green Offline LED does not come on see M| VOL A02,
CARR-CU &.

3480 MI EC A57723

© Copyright IBM Corp. 1982, 1989

Intermittent Failures

Intermittent failures are delined as those that cannot be
duplicated during a service call.

When you start a repair call. you are instructed to attach the MD
and follow this sequence:

1. Enter a drive check code, if available.
If not,

2. Enter a sense data, if available.
If not,

3. Enter a host detected syinptom, if available.
If not, .

4. Enter a drive address.

5. It there is an automatic cartridge loader problem, go to the
MAP for that problem

If not,

6. The Functional Veri{y program is run. If there are no errors,
the intermittent leg is run. The intermittent leg is performed
in this sequence.

a. Atestto seeif sense data was entered previously.

If not,

b. A testfor rec~ored check 1is performed.
If none are found,

c. A testfor power on diagnostic errors is performed.
If no errors are found, the program asks,

7. If there are any high temperature errors. Answer the
question.

If there are no errors the program asks,

8. Check for visible or audible symptoms.
If there are none,

9. Run all 3480 Online Tests (OLTS).
If no errors are ‘o o trouble found.

IBM Confidential

‘ Procedures E_AN 55
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Rela‘ Publications G e e e e o e Rgted Publications QLAN 70

Although there is no prerequisite reading for using this book,
additional information related to the IBM 3480 subsystem can be
found in:

* IBM 3480 Magnetic Tape Subsystem Reference: Channel
Command, Status and Sense Bytes, and Error Recovery
Procedures, GA32-0042.

* [BM Input/Output Equipment: Installation manual— Physical

Planning for System 360, System/370, and 4300 Processors,
GC22-7064.

* IBM S/370 Installation Manual: Physical Planning,
GC22-7004.

* IBM 3480 Magnetic Tape Subsystem Introduction,
GA32-0041.

* IBM 3480 Magnetic Tape Subsystem Planning and Migration
Guide, GC35-0098.

* IBM 3480 Magnetic Tape Subsystem Operator's Guide,
GA32-0066.

* IBM 3480 Magnetic Tape Subsystem User’s Reference,
GC35-0099.

* Care and Handling of the IBM Magnetic Tape Cartridge,
GA32-0047.

* Tape and Cartridge Requirements for the IBM Magnetic Tape
Cartridge Drives, GA32-0048.

* IBM System/370 Principles of Operation, GA22-7000.

* IBM System/370 Extended Architecture Principles of
Operation, SA22-7085.

3480 MI EC A57723 ' IBM Confidential Related Publications PLAN 70
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3480 Maintenance Summary

The 3480 maintenance package has two parts, the maintenance
diskettes and the 3480 Maintenance Information manual.

The Maintenance Device

The maintenance device (MD) is the primary maintenance tool
for the 3480 Magnetic Tape Subsystem.

The 3480 maintenance package supplies two diskettes for the
MD, a product diskette and a support diskette. All 3480
maintenance analysis procedures (MAPs), except power MAPs,
are resident on the product diskette. In addition, the product
diskette contains utility programs. The support diskette contains
diagnostics, subsystem display and aiter controls, support utility
programs, and microcode patch programs.

When the product diskette Is inserted into the maintenance
device, the maintenance device processes MAPs to analyze
machine symptoms and display log data and to guide you to the
failure. When necessary, you enter symptom information on the
MD keyboard/display as additional input to the MAPs.

Special Tools and Test Equipment

DC Test Tool

This tool (part 8492781) is shipped with the subsystem. Use this
tool to determine if subsystem power supplies are supplying
output voltages. See PWR 10 or PWR 12 for a description of this
tool and a description of how to use it.

DC Test Tool (part 8492781)

3480 MI EC336396
© Copyright IBM Corp. 1964, 1085, 1986, 1967

Card Extractor

This tool (part 1310707) is a site tool but must be obtained
separately. Itis used to remove logic cards from the subsystem.
This tool is the same extractor tool as used on other IBM devices.

N\

Card Extractor (part 1310707)

Tape Removal Tool

This tool (part 6850663) is shipped with the subsystem. Usae it to
rewind tape into the cartridge when the tape musf be rewound by
hand. See CART 12 for instructions on how to use the tape
removal tool.

Tape Removal Tool (part 6850663)

Pressure/Vacuum Gauge

This tool (part 6850747) is used to measure the pneumatic system
pressure or vacuum. See PNEU 5 for instructions on how to use
the pressure/vacuum gauge.

NCHgs o WAttt
K1 OpasC ALY

Pressure/Vacuum Gauge (part 6850747)

Pressure/Vacuum Kit (Part 6857823)

This kit contains hoses, fittings and the Pressure/Vacuum gauge
(shown above) for measuring the pneumatic system pressure or
vacuum. This kit is not shipped with the subsystem and must be
ordered.

Oscilloscope

The error analysis diagrams in the maintenance intormation
manual instruct the service representative to use an
oscllloscope. A Tektronix® Model 453/454 or 475 or equivalent
oscllloscope is needed.

*Trademark of Tektronix, Inc.

PLAN §

3480 Maintenance Summary
Integrated Logic Probe

The integrated logic probe (ILP) (part 453222) can be used
instead of an oscilloscope for all measurements except those
that show timing between signals or the need to measure voltage
values and tolerances. See “Integrated Logic Probe” in this
section for instructions on how to use the probe.

For more instructions, see the Integrated Logic Probe Operators
Guide, S226-3951.

LATCH

i

GATE REF
*14V|
-13v

GATING

Integrated Lngic Probe (part 453222)
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3480 Maintenance Summary (Continued) 3480 Maintenance Summary PLAN 6
ESD Grounding Wrist Strap Tool Leader Block Replacement Kit Channel Wrap Blocks Hose Clamp Tool

This tool (use the most current part number available) is used to The Leader Block Replacement Kit (part 4780625) is a customer There are two channel wrap blocks: part 4299873 for the tag wrap This tool (part 2496268) is used to clamp various air pressure
prevent damage when you work with electrostatic discharge purchased kit that includes the clutch tool and the attachment and part 4299876 for the bus wrap. These blocks are used when hoses for use in FRU isolation and for concurrent maintenance.
(ESD) sensitive parts. See CARR-CU 1-3 or CARR-DR 1-9 for tool. See Cart 20 for information on using these tools. running diagnostics on the channel interface. In addition, there See CARR-DR 3-1 for information on how to use the hose clamp
information on using the ESD grounding wrist strap tool. This is a wrap terminator (part 6315622) used with the two channel tool. This tool is shipped with the subsystem.

tool is not shipped with the subsystem and must ba ordered. wrap blocks. See DIAG “Channel Interface Wrap Test — Routine

EEB2" for more information on how to use the channel wrap
blocks. These tools are shipped with the subsystem.

Figure 1. Clutch Tool

File Protect Gauge

This tool (part 6178974) is used to adjust the file protect switch to
ensure correct contact is made with the tape cartridge. This tool
is shipped with the subsystem.

Figure 3. Wrap Block

Cleaning Cartridge

This tool (part 4780527) is used to clean the head guide
assembly. To use, load the cartridge on a drive, and the cleaning
procedure occurs automatically. The cartridge unloads when the

cleaning procedure is done. This tool is shipped with the
subsystem.

Figure 2. Attachment Tool

Figure 4. Wrap Terminator

Figure S. Flle Protect Gauge

3480 M1 EC336396 3480 Maintenance Summary PLAN 6
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Maintenance Information Description

This section describes the 3480 Maintenance Information and
explains how to use the maintenance information to repair the
3480.

The maintenance information (Ml) is a five-volume manual that
supplies maintenance procedures and theory of operation
information. This information is contained in the following five
volumes:

AO01--Maintenance procedures
A02--Maintenance procedures and control unit checks,
adjustments, removals, and replacements

®  AQ3--Drive checks, adjustments, removals, and
replacements

®  AOQ4--Support procedures

®  AQ05--Error analysis diagrams.

Each volume of maintenance information is divided into sections
that are marked with tabs for quick identification and access.
The following describes the sections contained in each of the
maintenance information volumes.

Volume A01 — Maintenance Procedures

The sections contained in this volume supply maintenance
procedures and repair information needed to diagnose and
repair the 3480.

GLOSS

This section supplies descriptions of terms and abbreviations
used in the 3480 Maintenance Information. Use this section to
look up the meaning of any word or abbreviation that you do not
understand.

PLAN

This section (the section you are now using) describes the 3480
Maintenance Information, supplies a summary of the
maintenance package, and explains how to use the maintenance
information to repair the 3480. Use this section to learn what
aids the maintenance package supplies and how to use the
maintenance package to service the subsystem.

INTRO (Introduction)

This section supplies a summary of the 3480 Magnetic Tape
Subsystem, describes the tape cartridge, and describes the
subsystem features. Use this section to learn what the
subsystem consists of and what it does.

START

This section supplies the initial entry into the maintenance
package. It contains problem-finding procedures that guide the
service representative to a diagnostic or repair procedure. Use
this section to start your analysis of a problem. This section aids
you in analyzing the problem or instructs you to use the
maintenance device to analyze the problem.

3480 MI EC336396
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CART (Cartridge)

This section contains analysis and error-recovery procedures for
tape cartridge problems. The START section or the maintenance
device will send you to the CART section to perform specific
repair procedures.

PNEU (Pneumatics)

This section supplies analysis procedures to isolate failures in
the pneumatic system. The START section or the maintenance
device will send you to the PNEU section.

MSG (Message)

This section describes the system console messages and the
Environmental Recording Editing and Printing (EREP) program.
It contains examples of console messages and EREP printouts
and explains how to use the information. Use this section to
analyze the console messages and printouts from the EREP
program. This analysis will send you to the correct entry in the
START section.

INST (Installation/Removal)

This section supplies the information necessary for you to install
or remove the subsystem. Use this section when the customer
wants the subsystem (or a machine from the subsystem)
installed, removed, or relocated.

INSP (Safety Check Procedures)

This section supplies the safety check procedures to ensure that
a machine that has not been under an IBM Maintenance
Agreement has the needed safety items installed and that no
other changes were made to make it unsafe. Use this section
when servicing status 3 machines and when preparing a status 3
machine to be covered by a maintenance agreement.

INDEX

This section supplies an alphabetic list of key words and phrases
in maintenance information volumes A01, A02, A03, A04, and
A05. Use this section to find the subject you want.

Volume A02 — Maintenance Procedures and
Control Unit Checks, Adjustments, Removals,
and Replacements

The sections contained in this volume supply maintenance
procedures and repair information needed to diagnose and
repair the 3480 and the removal and replacement procedures for
all FRUs in the control unit.

PWR (Power)

This section contains the MAPs to isolate failures in the power
areas. It also contains voltage reference tables and charts,
wiring diagrams, and a description of the dc test card. The
START section or the maintenance device will send you to the
PWR section to analyze power failures.

SENSE

This section supplies summary charts and descriptions of the
subsystem sense bytes and the channel status byte. This section
describes how to analyze the sense bits. Use this section to
determine the correct entry point to the START section and to
answer the maintenance device when it requests data about
sense bytes.

PANEL

This section describes the switches and indicators on the control
unit and tape unit panels, and supplies tape drive operating
instructions. Use this section to learn the function of the control
unit and tape unit panels. You can also use this section for
directions about performing operations as instructed by the
START section and the maintenance device.

MD (Maintenance Device)

This section describes the maintenance device (MD), MD
messages, and MD menus. Instructions on how to use the MD
are provided. Use this section to learn about the MD and how to
use it with the 3480 subsystem.

LOC (Locations)

This section shows the location of FRUs, assemblies, and parts in
the control unit and tape unit. Use this section to find the
locations of items you are sent to by the maintenance device or
by other sections of this manual.

CARR-CU (Control Unit Checks, Adjustments,
Removals, and Replacements)

This section supplies the removal and replacement procedures
for all FRUs in the control unit. The check or adjustment
procedures are included. At the front of the section is a list of all
FRU numbers, which you can use for FRU identification and to
find required procedures. Use this section when the START
section or the maintenance device instructs you to check, adjust,
or exchange a FRU in the control unit.

Maintenance Information Description

Maintenance Information Description

PLAN 10

Volume A03 — Drive Checks, Adjustments,
Removals, and Replacements

This volume contains the section that supplies the diive removal
and replacement procedures.

CARR-DR (Drive Checks, Adjustments,
Removals, and Replacements)

This section supplies the removal and replacement procedures
for all FRUs in the tape unit. The check or adjustment procedures
are included. At the front of the section is a list of all FRU
numbers, which you can use for FRU identification and to tind
required procedures. Use this section when the START section
or the maintenance device instructs you to check, adjust, or
exchange a FRU in the tape unit.

Volume A04 — Support Procedures

The sections contained in this volume supply diagnostic
procedures and information, theory of operation, microcode data
field, and register information to aid you in diagnosing problems.

LGND (Legend)

This section describes with graphics the symbols used in the
maintenance information. In addition, examples and descriptions
of logic, net wire, and voltage pin lists are supplied. Use this
section to learn how to read the diagrams in the maintenance
package.

SPROC (Support Procedures)

This section provides a step by step procedure for entering and
using the support maintenance package. It reminds you of what
error data is available and gives hints on analyzing that data.

SDISK (Support Diskette Procedures)

This section describes the support diskette procedures and gives
directions on using the maintenance device (MD) to display
registers, run the trace program, and do other support MD
operations that are resident on the support diskette.

DIAG (Support Diagnostics)

This section contains a description of the diagnostic control
program, the diagnostic tests, and the Drive Command Exerciser
that are resident on the support diskette.

PLAN 10
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Maintenance Information Description (Continued)

DF (Data Fields)

This section describes the control unit and drive microcode data
fields, logs, and registers that are useful to you in diagnosis of
subsystem hardware failures.

The data field definitions are predominantiy used to define bit
meanings within a register or field when EADs make reference to
them. Additionally, support diagnostics display register
contents, and the data fields section can be used to define their
meanings.

OPER (Theory of Operations)

This section supplies the theory information necessary to
understand subsystem operations. Included are card, command,
and data flow descriptions.

Volume AO5-Error Analysis Diagrams

This volume contains a Fault Symptom Index (FSI) and Error
Analysis Diagrams (EAD) that are used to diagnose problems
when detailed troubleshooting is necessary.

FSI (Fault Symptom Index)

This section contains a listing of error codes generated by the
control unit or drive. A description of each error code, a FRU list
associated with the error code, and troubleshooting references
are provided. Use this section when you are sent here by the
Support Procedures to diagnose problems that were not
corrected by the product procedures.

EAD (Error Analysis Diagrams)

This section contains error diagrams, error condition theory, and
troubleshooting guides for error codes that are generated by the
control unit or drive. Use this section when you are sent here by
the FSI for diagnosing problems that were not corrected by the
product procedures.

3480 M EC336395
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Maintenance Information Description (Continued)

Maintenance Information Description (Continued)
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3480 Maintenance Package Summary

The flowcharts on pages PLAN 30 through PLAN 51 show the

process that the maintenance package follows to lead you to a

repair. The flowcharts do not make up a repair procedure. The
repair procedure is completely contained in the sections starting
at START and in the maintenance device diskettes.

PLAN 30 shows the process up to the selection of an action
from the MD main menu.

PLAN 35 shows the process the maintenance package follows
for an interrupted service procedure. PLAN 35 also shows the
procedure that the maintenance package follows when you want
to test the subsystem for correct operation.

PLAN 40 and PLAN 41 show the procedure the maintenance
package follows when you select Start Repair from the MD main
menu. They show how the package diagnoses the problem
from the information you supply.

PLAN 50 and PLAN 51 describe the maintenance package tools
available to the service representative with support education.

3480 Mi EC336395
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3480 Maintenance Package Summary (Continu

ed)

C C

3480 Maintenance Package Summary (Continued)

———— e e ——————————— -
= Trouble Call Information Source: :
System Console Error Message.

All Maintenance action begins at the P e e T T T —{ D!ivg Message Display Checkn Msg. }

Maintenance Information (MI) START section. : | Internal Subsystem error Logs. |

T i | EREP Output. |

i 1 | Audible/Visual Indications. |

| | Customer Description of Problem. |

START 10 defines problem determination and SR | e J
actions to follow in the M! and MD Diskettes. :
|
|

| v l
v |
Failure ¢ Subsystem Check Out Miscellaneous Procedures

START Iidentifies those failures that do not require the MD disketts,
making reference to the Ml sections to use, or defines actions to be
performed before you use the MD Product Diskette.

START Indicates MI sections that define non-repair procedures or
provides supplemental information to assist repair. Included are items
such as: Predictive Maintenance; Operating the Tape Drive; MD Use;
Installation/Removal procedures; Analysis of system console messages;
EREP, Sense; Manual cartridge removal procedures.

v v

Non-MD repair procedures
follow MI repair procedures
until fixed.

MI procedures prior to use of
MD Product Diskette. For
repair follow MI pre-MD

repair procedures.

l <

Connect MD and IML Product
Diskette. When main menu is
displayed select START REPAIR.

Connect MD and IML Product
Diskette. When main menu Is
displayed select UNIT TEST.

MD Product Diskette

PLAN 35, 50

‘C} >

I

MI sections for non-repair procedures.
MI sections for supplemental information.

Y

Main Menu Display

Option 1. Start Repair l Option 2. Defer Call | Option 3. Unit Test Option 4. Display FRU | Option 5. Utilities
a FSC Error. Utilities
Key FSC into
PLAN 40 PLAN 35 PLAN 35 the MD and Option 1. Read Tape |Option 2. Real Time Analysis|Option 3. Tape lifter Solenoid Test|Option 4. Main Menu
Start Repair Defer Call Unit Test hit enter.

Note:

Use the product diskette.

This gives a list of

possible defective FRUs to
exchange. This diskette can
be run without the MD attached
to the Control Unit.

This is a non-directed option that gives the

This option gives the service representative

3480 M| EC A47957

€ Copyrignt IBM Corp. 1984, 1985, 1986. 1987

service representative the ability to read
customer tapes and display the first 80
characters of the record on the MD.

the ability to Enable or Disable Real Time
Statistical Analysis and Reporting System.

Tape Lifter Solenoid Response
Checking Procedure.
CARR DR 3-2

PLAN 45
Read Tape

3480 Maintenance Package Summary (Continued)
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3480 Maintenance Package Summary (Continued)

Product MD diskette
Option 2 - Defer call
PLAN 30

Service representative
is in the midst of
start repair. Need }|—
arises to terminhate
call prior to fix.

| incomplete call.

Possible Reasons:

I.
g. End of shift.

To begin deferred
call status, press
Reset on the MD
keyboard.

4
|
|
|
1
|
|
|
v

Main menu is dis-
played. Select
option 2, Defer

Call.

( Maint. call endedg)

Return to call must
be via Start Repair.

)

PLAN 30

3480 Mi EC336396
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| This procedure is a way to formally end an

Required FRU not on site.

Customer requests SR to work on higher
priority trouble within account.

e

Product MD diskette
Option 2 - Difer call
PLAN 30

Service representative
has made the fix via
MI without use of the
MD or just wants to
check out the sub-
system. Retest, record
on FRU, end.

SR provides drive
address.

Execute

Functional
Verify Program
(FVP)

Additional uses:

P —————— e ——
|

Followings
1. Non-MD assisted repair
2. EC install
3. MES install

o—— -

To ensure device Is returned
in an operational condition.

FVP Yes
Error?

Exit to MAP
selectlon for
error code.

No

Service Representative
is led to end

of procedure.

(tlose preceding calE)

PLAN 40

3480 Maintenance Package Summary (Continued)
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3480 Maintenance Package Summary (Continued)

Product MD Diskette
Main Menu Selection
PLAN 30

Start Repair

Execute open port routine.
Test MD cable hook up.

|

Adapter check-out routinéi]

Yes
Was
Yes a drive

check code
displayed?

Key in the
drive check
code and
call MAP

®

No

Sense
available?

Yes

7N\
LEERN
Yes there a
channel
error? J/

Answer questions
and call MAP No

] g

Enter sense data to develop
drive address, channel adapter
(?-D), and control unit (0 or
1).

3480 MI EC336395
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I

Q)

Enter drive address to
be tested. (Channel
adapter A is selected.)

an automat- Yes
ic cartridge
loader

error?

Q)

Functional Verify Program (FVP) is
being performed. Is the program solid
or intermittent? |If an error is de-—
tected, that error code is used to
select a MAP for FRU isolation. You
will be told when to operate switches,
load tape, etc..

Error No

Detected?

e

PLAN 35
PLAN 41

(o r—

PLAN 41

MAP selected and
executed for error
code identified.

FRU list displayed in order
of failure probability.

REF message indicates Ml
sections for locations and
CARR procedures.

Logic card FRUs are to be
exchanged as a group, never
sequentially or one at a
time.

1. For the control unit,
exchange the entire
logic FRU group called.

2. For a drive, exchange

all logic FRUs as a
group.

. Always exchange non-

logic FRUs sequentially.

L. The FRUs exchanged must
be returned as a group,
with a description of
the failure.

w

The FVP is executed. This
determines if a solid fail-
ure is fixed and also that
no other errors were found.
The service representative
(SR) is then given the
chance to run the automatic
cartridge loader test.

PLAN 41
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3480 Maintenance Package Summary (Continued)

7N\
/Did you\{

</ pnteviously\ Yes

enter sense >—3|Ca
\\\iata? yd

\v/

J§
/

/ Recovered \VYes

{ CHK 1 error? >—op
N

Build FSC
call MAP

/
/
\//

No

l

Q)

v
/ Was 1\
there a Yes
{ POR failure?

If a POR diagnostic
failed during IML,
call MAP.

\\v//
No

Are

you
/ here for Yes
{ temporary data

N\ errors? /

I

®

NSO®

Visible
Audible?

Yes

Build FSC and call

No

MAP
l

Q)

Run OLTs

/ Fail?
Sense from Yes
OLTs? >——>|Call MAP
/
\\ //
N (:::)
v
/Channel
detected Yes
error from Call MAP
OLTs?
/
g ®
s ,
Maintenance
Customer No package has
job fail? not detected

| Yes

T

C

PLAN 40

/ an error.

Trouble not
found (TNF).
End of call.

|Call Support

3480 Maintenance Package Summary (Continued)
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3480 Maintenance Package Summary (Continued)

PLAN 4O

No

Same
error?

Yes

SR asked if all SR informed this
FRUs have been is a different
replaced. error. Then new
Product Diskette MAP is executed
exhausted for for the new error
this error code. code.

All
FRUs
exchanged?

PLAN 40

No Yes

PLAN 40 Call next level
of support.
I G |
PLAN 50

3480 Mi EC336395
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3480 Maintenance Package Summary (Continued)

3480 Maintenance Package Summary (Continued)
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3480 Maintenance Package Summary (Continued)

O

Read Tape/Tape Read Program

The Tape Read program will read a record and display up to 80
characters of data on the MD panel. The program will also

Tneory Only - The MO displeys
in this dicgrem mcy not be the
scme as cctuc! MD disolays.

perform motion commands associated with locating blocks or
files of data. This program makes no attempt to define 2 tape
problem and as such is not part of the normal product
maintenance package. Its use requires a knowledge of the layout
of data on tape. Further information about the MVS/370 or
MVS/XA system with Data Facility Product processes, magnetic
tape labels can be obtained by consulting the publication titled
Magnetic Tape Labels and File Structure Administration
(GC26-4064 for MVS/370 or GC26-4003 for MVS/XA) if that
program product is installed.

This utility is located on the product disk because of space
requirements and to separate the program from the Drive
Command Exerciser which has the ability to write data. The tape
read program will run concurrent with customer operations and
the data on the tapes being used cannot be altered.
The following commands are not provided:

Write

® To prevent altering data

Read backward

® Data would be placed into the buffer backwards.

3480 MI ECAS57693
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*x «MAIN MENU» =+
ENTER A NUMBER
FROM THE FOLLOWING
LIST.

1=START REPAIR
2=CALL DEFERRED
3=UNIT TEST
4=DISPLAY FRUS

(3)

1.REAS TAPE

2.REAL TIME ANALYSIS

S.TAPE LIFTER
SCLENOID TEST . ..

9D

ENTER ADR OF DRIVE
TC USE.

OCRIVE X MUST BE
LOADED AND READY
BEFORE PROCEEDING.

ENTER OPTION: 0=LOC
1=RDF 4=BSF 7=REW
2=RB! 5=FSB 8=RUN
3=FSF 6=BSB 9=END

C C C C

3480 Maintenance Package Summary (Continued)

0 = LOC = Locate

Parameters are required for the locate command as follows:

XXYYYYY
XX = Segment
YY = Block ID

RDF = Read forward

—
1l

Will read and fill the buffer until either a Tape Mark is detected
or the buffer fills.

2 = RBI = Read block ID
Provides data in the same format as indicated in the locate command
above but shows the beginning and ending buffer “pointers.”
Note: /fa Tape Mark is the record that the
R8Il is issued for, the beginning and ending
pointers will be equal.
3 = FSF = Forward space file
4 = BSF = Backward space file
Spaces the tape either forward or backward until a Tape Mark is
detected.
5 = FSB = Forward space block
6 = BSB = Backward space block
Spaces the tape either forward or backward one block.
7 = REW = Rewind
8 = RUN = Rewind unload

9 = END = Returns to menu

3480 Maintenance Package Summary (Continued)
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3480 Maintenance Package Summary (Continued) 3480 Maintenance Package Summary (Continued)

The following is presented for the use of the service

EXAMPLE: RESULTS OF A READ BLOCK ID ! , o EXAMPLE: READ FORWARD ON A TAPE THAT EXAMPLE:  READ AEO?SQRQrgﬂoﬁaélﬁs&mluo
COMMAND (RBI) representative and does not cover all possible combinations of HAS BEEN INITIALIZED BY Hae BEEN USED FOR OUTPUT.
tape label structure. The information is presented only as an IEHINITT BUT HAS NEVER
BEEN USED FOR OUTPUT.
example. VOL1X12345 Volser = X12345
BLOCK ID............ VOL 1X12345
02 000042 Tapes can be used that have IBM standard labels, non-standard
02 000044 labels, user labels and no labels. If IBM standard label I
processing is used, a tape that has been used for output will SRTABE-GPEN T00005
02 = SECTOR consist of a volume label plus data set header and trailer labels. X 1234500010001
- The volume label is created by either a utility program or user’s HDR 1 0000000000000000 15368§3v203380000000 Co;e?;gg on day 29
000042 = Blk ID of next record program when the tape is first received. 00000000000000000000
to send to the channel. 00000000000000000000
o 00000000000000000000
000044 = Blk ID of last record The IBM standard volume label (VOL1) appears at the beginning FDR2F 23180231 8000ABC
in buffer. of each tape. The volume label identifies the volume and its IX /PP s | Created on drive 6
owner and is used to verify that the correct volume is mounted. TAPE MARK 01436 78:3% control unit
EXAMPLE: RESULTS OF A LOCATE COMMAND l
(Loc) The data set header label group consists of IBM standard data
set label 1 (HDR1) and IBM standard data set label 2 (HDR2). The TAPE MARK

ENTER LOCATE ADDRESS
AS 01000005. ERROR
OCCURS IF PAST AREA

WRITTEN.
The HDR2 label contains additional data set characteristics. (Cuflz’::;s‘)’ﬂf’
These labels are used to identify and describe the data set and to
EXAMPLE: READ FORWARD PAST VALID DATA protect it from unauthorized use. It also contains the last four ]
digits of the control unit serial followed by the drive number that
created the tape. TAPE MARK

FAILED READ FWD
COMMAND

SNS:0850204100078C20
000270C270C20000
0000000200000000
FO8002E101431101

HDR1 label contains operating system and device-dependent
data that relates to the data set. It also contains the year and
Julian date that the tape was created.

These labels are created automatically by data management
each time a data set is recorded on tape.

The data set trailer label group consists of IBM standard data set
label 1 (EOV1 or EOF1) and IBM standard data set label 2 (EOV2
or EOF2). These labels duplicate the IBM data set header labels
so that the tape can be read backward. The trailer labels are
identical to the header labels except that:

|

86029 000000057000| as HDRI1.
IBM 0S/VS 370

IX /PP S | es HDR2.
e The identifier is EOV or EOF instead of HDR. 01436
EXAMPLE s I?EéD EORWARD ON A BLANK TAPE
NEVER INITIALIZE
D) ® A block count is recorded in the first trailer label (EOV1 or TAPE MARK
EOF1) and Is used on input to verify that all blocks of the
FAILED READ FWD data set are processed. The block count field in the HDR1
COMMAND label contains zeros.
TAPE MARK

SNS:0041202E00000020
0000716171617153
0000000200000000
FO8002E101431100

3480 MI EC336396
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3480 Maintenance Package Summary (Continuied)

) 3

EOF 1ABC.OPEN.T0O00001| Format of EOFI and
X1234500010001 EOVI is the same

EOF2F231802318000ABC| Format of EOF2 and
EOV2 is the same

PLAN 46
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3480 Product Support Summary

Note:

Registers displayed by programs/diagnostics on

the support diskettes are useful in isolating hardware
failures and are explained in the DF (Data Fields) section.
See "‘Contents’* on DF 1.

3480 Mi

Plan 41

Product package has failed to repair
a subsystem failure. SR is instructed
to request next level of support.

You must go to the Support Procedures
(SPROC) section and the Fault Symptom
Index (FSI) section for direction.

EADS are listed sequentially, 2-digit
tape unit codes through 4-digit
control unit codes. Based on the
error code, the EAD supplies error
description, error detection theory,
error diagram, and troubleshooting
guide. The troubleshooting guide
refers to logic, power, net pin lists,
and support diagnostic setup and use,
if needed. The support SR diagnoses
the problem using the EAD or takes in-
dependent action, using the support
diskette as an added support tool.

For some error codes the Fault

Symptom Index (FS|) defines the error.

C C

3480 Product Support Summary

Repair

successful?

If the product supbort package fails
to repair the device failure,
call for the next higher level of aid.

Go to Main Menu.
Select Unit Test.

[

An aided repair is made.

EC336395
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Plan 30

Support Diskette Main Menu

The support diskette is used
as a tool for independent troubleshooting. However, immediately after
using all of the aids of the support M| and diskette, the SR must re-

quest the next level of support, instead of continuing self-analysis.

This is to decrease down time and customer dissatisfaction.

with the M|l EAD section or independently

1. Subsystem Diagnostics|2. Subsystem 3. Support Utilities
(Run options are sup- Display/Alter
plied for diagnostics
such as Stop on Error,
Loop, and others)
L M
Plan 51 Plan 51

Selected Diagnostics

Diagnostics

Drive Command Exerciser

Entering a 4-digit
error code selects
single or multiple
diagnostics.

Runs a chained set
of all diagnostics.

Takes a user-selected
chain of up to 8 com-

mands.
format

reference display.
This diagnostic runs
concurrently. Command

chains
mended

error codes.

The command
is listed on the

can be recom-
in the EADs for

The unit test option requests
that you IML the control unit
functional code if needed.

3480 Product Support Summary
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3480 Product Support Summary (Continued)
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3480 Product Support Summary (Continued)

Plan 50

N

1. Storage
Display/Alter

2. Register
Display/Alter

1. Control unit
trace/match con-
trol

2. Microprocessor
control

3. Control unit
subsystem dump.

Supplies access to
the control unit
tables, control unit
storage, channel
storage, status
storage, and drive
storage.

Supplies access to
the control unit and
drive external regis-
ters and local stor-
age registers and the
control unit scan
ring.

Prompts the user for
setup data. Action
taken at the time

selected errors occur.

Permits control oper-

ations in these areas:

maintenance adapter
registers and
microprocessor, con-
trol storage, and
maintenance adapter
commands.

Dump files can be
written for the
control umnit and
drives, of long or
short format.

Dump files are
written on the
support diskette.

-

1. Product mainten-
ance adapter reg-
isters

Microprocessor
commands

Control storage
commands

Product maintenance
adapter commands

Displays the follow-
registers: MCR, MSB,
MTIl, ADR, and D REG.

Provides microproces-
sor control similar
to an SR panel. (For
example, stop, step,
start, reset, etc.)

Allows control
storage read and
write operations.

Allows product main-
tenance adapter con-
trol via commands.
(For example, set
address, comp
sync/stop, ignore
errors, etc.?

3480 Product Support Summary (Continued)
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Procedures

Vary Offline

Before you perform a maintenance action on a drive, the drive
address must be offline to the operating system. Before you
perform a maintenance action on a control unit, all drives
attached to the control unit must be offline to the operating
system in a single control unit configuration or have the paths
offline for all drives in a dual control unit configuration.

Failure to have the drive or control unit offline during a

maintenance action could atfect the operation of the operating
system.

How to Vary a Drive Offline (Single or Dual
Control Unit Subsystem)

Have the customer:

1. Determine all of the channel addresses that have access to
the drive.

2. Vary each of these addresses offline to the operating system.

Be sure to verify that the customer has completed the vary offline
procedure before starting the maintenance procedure.

How to Vary a Subsystem Offline (Single or Dual
Control Unit Subsystem)

Have the Customer:

1. Determine all channel paths that have access to the
subsystem.

2. Vary all channel path addresses, to each drive that is
' attached to the control unit, offline to the operating system.

Be sure to verify that the customer has completed the vary
offline procedure before starting the maintenance procedure.

Do the following:

1. Switch the control unit Online/Offline switch to the Offline
position.

Note: A delay can be expected because the Offline
green LED does not light until all channel processes
have stopped.

3480 M| EC336396
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2. Ifthe Offline green LED does not light, press the IML/Reset
switch to the Reset position.

Note: Check with the customer to ensure that the

subsystem has been varied offline completely before
pressing Reset.

Intermittent Failures

Intermittent failures are defined as those that cannot be
duplicated during a service call.

When you start a repair call, you are instructed to attach the MD
and follow this sequence:

1. Enter a drive check code, if available.
If not,

2. Enter a sense data, if available.
If not,

3. Enter a host detected symptom, if available.
If not,

4. Enter a drive address.

5. If there is an automatic cartridge loader problem, go to the
MAP for that problem.

If not,

6. The Functional Verify program is run. If there are no errors,
the intermittent leg is run. The intermittent leg is performed
in this sequence.

a. Atesttosee if sense data was entered previously.
If not,

b. A test for recovered check 1 is performed.
If none are found,

c. Atestfor power on diagnostic errors is performed.

If no errors are found, the program asks,

7. It there are any high temperature errors. Answer the
question.

If there are no errors the program asks,
8. Check for visible or audible symptoms.
If there are none,
9. Run all 3480 Oline Tests (OLTS).

If no errors are found; no trouble found.

G

Procedures

Procedures
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Procedures (Continued)
End a Call

During normal maintenance actions the maintenance device
(MD) will guide you through the End a Call procedure. However,
if the maintenance action you have performed did not use the
MD, connect the MD to the control unit and select option 3, Unit
Test. The Unit Test option will run the Functional Verity Program
to check out the subsystem and guide you through the End a Call
procedure.

Note: The Unit Test option will request that you IML the
control unit functional code if needed.

Engineering Change

To install an engineering change, follow the instructions supplied
with the engineering change. These instructions should specify
that you run the Unit Test option at the end of the rework. If the
instructions do not specify that you run the Unit Test option, run
this option to check out the subsystem.

Note: The Unit Test option will request that you IML the
control unit functional code if needed.

If a failure occurs, check your rework.

3480 MI EC336396
© Copyright IBM Corp. 1984, 1985, 1986, 1987

Online Tests (OLTS)

If you have any question concerning the use of the 3480 Online
Tests (OLTs) see the Online Tests (OLTs) Users Guide, Document
Number D99-3480.

The 3480 Online Tests (OLTs) program contains four test
sections:

Section A - Control Unit Functional Test
® Section B - Pathing Commands Test

® Section C - Read/Write Reliability

® Section D - Tape Interchange

— Section A contains 2 routines
— Section B contains 1 routine
— Section C contains 1 routine
— Section D contains 3 routines

Section A: Control Unit Functional Test

Section A determines that all valid 3480 commands, except
Control Access, Assign, Unassign, and Suspend Multipath
Reconnection commands, can be correctly performed.

Most of the commands are performed chained to a ‘Mode Set’
command to inhibit the Error Recovery Program (ERP), and are
executed as a single CCW. There may be requirements for
chaining commands, such as the Data Security Erase or Set Tape
Immediate commands or to obtain faster test completion time by
chaining multiple write commands.

Section B: Pathing Commands Test

Section B is used to check the five pathing commands of the IBM
3480 tape subsystem. These commands are Set Path Group ID,
Sense Path Group ID, Assign, Unassign, and Control Access.

Section C: Read/Write Reliability

This section is a motions-intensive read/write/reliability test
based on the read/write reliability tests for the 3420 and 3430
tape subsystems (T342x and T3430F, respectively).

Section D: Tape Interchange

The tape interchange test is used to verify that a tape written on
one tape drive can be correctly read on another tape drive. The
test runs in the buffered write and read mode of the 3480
subsystem.

The subsystem automatic error recovery is not disabled for this
test. All errors received by the program are treated as
permanent and Section D is ended after appropriate error
messages are issued.
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Procedures (Continued)

Integrated Logic Probe

Use the integrated logic probe (part 453222) for all probing
specified by the MAPs.

Use it as follows:

1.

Connect the red power lead ] to any DO3 (+5 V dc) logic
board pin in any column except A, B, and K.

Connect the black power lead B to any DO8 (ground) logic
board pin.

Ensure that the gating pins j§ have no inputs.
Set the GATE REF ﬂ switch to any position.
Set the LATCH [ switch off.

Connect the logic ground E lead to a convenient ground
(DO8) pin.

Set the TECH [ switch to MULTI.

Connect the main probe n test lead to the pin to be tested.

Test the general logic probe as follows:

a. With nothing connected to the main probe test lead,
neither the UP or DOWN light should be on.

b. Connect the main probe test lead to any DO8 (ground)
pin; the DOWN light should be on.

c. Connect the main probe test lead to any DO3 (+5 V dc)
pin; the UP light should be on.

When an up or down signal is detected, the associated light is
held on by the probe circuits for enough time to see it, even
though the signal may be of short duration.

For more instructions, see the Integrated Logic Probe Operators
Guide, S226-3951.

Trademark of Tektronix, Inc.
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Scoping (Using Oscilloscope)

An oscilloscope, Tektronix ' 454A, 475, or equivalent, may be
used.

Set the oscilloscope controls as follows:

Use a X10 probe, sync=auto, volts=1 volt/cm, sweep=as
required.

1.

2.

Probe the points as directed by the MAPs.

If the MAP indicates the UP light is on, the line level should
be in the up signal level area. See the voltage signal levels
below.

If the MAP indicates the DOWN light is on, the line level
should be in the down signal level area. See the voltage
signal levels below.

If the MAP indicates the light is flashing, the line level
should be changing between up and down level. Ensure
that the up and down levels are within limits. See the
voltage signal levels below.

+5.0 i\ 77777777
+2.2 LLLLLLLL
+5V Unpredictable

+0.7 TTT777777
WDown Level///
+0.1 LLLLLLLLL

(.
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Introduction to the 3480 Subsystem

The 3480 is a high performance buffered magnetic tape storage
subsystem. The subsystem consists of a Modei A22 or Model
A11 Control Unit and up to four Mcdel B22 or Modei B11 Tape

By adding the Dual Controi Unit Coupler accessory, a second
control unit and up to four tape units can be connected to the first
control unit to form a two-control unit, sixteen-drive Subsystem.

The 3480 Subsystem attaches to the host processors through a
dlock multipiexer data channel or a block multiplexer high speed
data streaming feature Channel.

Each control unitcan have one to four block multiplexer data
channel adapters. Each channel adapter permits the Subsystem
to attach to a host processor along a data channel path that
operates in any of the foHowing modes:

* DCinterlock 1.5 megabyte/second
* Data Streaming 2 megabyte/second
¢ Data Streaming 3 megabyte/second

* Data streaming 4.5 megabyte/second.

Operating Characteristjcs

Some of the subsystem Operating characteristics are:
* Acompact design with front loading.

* Asmall reel of half-inch tape enclosed in a compact
cartridge for greater tape protection.

* Autcematic tape threading.

* Acontrol unit with a 512K, 1 megabyte or 2 megabyte data
buffer and a microprocessor that controls the data flow
within the Subsystem.

* A Dual Controj Unit Communication accessory that has the

¢ Adrive with microprocessor control that moves tabe without
capstans or vacuum columns.

A message display panel for each drive that provides visual
information for the operator or Service representative.

3480 My ECA57721
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Operating Systems

The Programming Support for the subsystem s provided within
the following operating systems and their future extensions:

¢ MVS
¢ VM/370.

Optional Features
The 3480 Subsystam has the foilowéng optional featyre:
Additional Channel Interface (1,2 or 3;.

An enhanced channel featura that permits 4.5 megabytes/second
data streaming (standard on current A22 contro| units).

The 3480 tape drive has the following cotional feature:

An automatic Cartridge loading featura that handles up to six
cartridges that load and unload automatically.

Control Unit
Model A11/A22

LAape Units
Model B11/B22

Physical Characteristics

Dimensions
* Control Unit:

Height: 1.000 m (39.37 in )
Width: 650 m (25.98 in,)
Depth: 750 m (29.53 in,)

* Tape Unit:

Height: 1.000 m (39.37 in,)

Width: 517 m (20.11 in)

Depth:
Withcut Automatic Cartridge Loaders
730 m (29.53 in.)
With Attomatic Car:rz‘dge Loaders
.930 m {36.53 in.)

Recording Msdia

* Tape cartridge

Tape width: 12.7 mm {0.5in)
Mean usanie tape fength: 1354 m {505 it

7

Control Unijt
Model A11/A22

3J J

Introduction to the 3480 Subsystem
Tape Transport
* Type: Reei-to-reel‘ automaic sejf threacing
* Numtber of tracks: 18 ’
U Reading Speed: 2000 mm/sec (73.7 in/ssc;

¢ Loadtime:
Without Automatic Cartridge Loaders
510 10 seconds.
With Automatic Cartrédge Loaders
710 30 seconds

* Unload time- 5t 10 seconrds

* Rewind speeq: 400C mmisac (137 in./seq)

* Rewind time: maximum 43 saconds.

Tape Units
Model B11/B22

Introduction to the 3480 Subsystem
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Intro.:tion to the 348‘ubsystem e

The 3480 is a high performance buffered magnetic tape storage
subsystem. The subsystem consists of a Model A22 or Model
A11 Control Unit and up to four Model B22 or Model B11 Tape
Units. Each tape unit contains two drives. Therefore, each
control unit can have a maximum of eight drives connected to it
By adding the Dual Control Unit Coupler accessory, a second
control unit and up to four tape units can be connected to the first
control unit to form a two-control unit, sixteen-drive subsystem.

The 3480 subsystem attaches to the host processors through a
block multiplexer data channel or a block multiplexer high speed
data streaming feature channel.

Each control unit can have one to four block multiplexer data
channel adapters. Each channel adapter permits the subsystem
to attach to a host processor along a data channel path that
operates in any of the following modes:

* DC interlock 1.5 megabyte/second
* Data streaming 2 megabyte/second
* Data streaming 3 megabyte/second

* Data streaming 4.5 megabyte/second.

Operating Characteristics

Some of the subsystem operating characteristics are:
¢ A compact design with front loading

* A small reel of half-inch tape enclosed in a compact
cartridge for greater tape protection

¢ Automatic tape threading

* A control unit with a 512K, 1 megabyte or 2 megabyte data
buffer and a microprocessor that controls the data flow
within the subsystem

* A Dual Control Unit Communication accessory that has the
ability to interconnect two control units into a single
subsystem configuration

* A drive with microprocessor control that moves tape without
capstans or vacuum columns

* A message display panel for each drive that provides visual
information for the operator or service representative.

3480 MI EC A57723

© Copyright IBM Corp. 1982, 1989

O O

Operating Systems

The programming support for the subsystem is provided within
the following operating systems and their future extensions:

* MVS
* VM/370.

Optional Features
The 3480 subsystem has the following optional feature:
Additional Channel Interface (1, 2, or 3).

An enhanced channel feature that permits 4.5 megabytes/second
data streaming (standard on current A22 control units).

Improved Data Recording Capability

The 3480 tape drive has the following optional feature:

An automatic cartridge loading feature that handles up to six
cartridges that load and unload automatically.

Controi Unit
Model A11/A22

Tape Units
Model B11/B22

¢ O

Physical Characteristics

Dimensions
¢ Control Unit:

Height: 1.000 m (39.37 in.)
Width: .660 m (25.98 in.)
Depth: .750 m (29.53 in.)

* Tape Unit

Height: 1.000 m (39.37 in.)

Width: .517 m (20.11 in.)

Depth:
Without Automatic Cartridge Loaders
.750 m (29.53 in.)
With Automatic Cartridge Loaders
.930 m (36.63 in.)

Recording Media

* Tape cartridge

Tape width: 12.7 mm (0.5 in.)
Mean usable tape length: 154 m (505 ft.)

Control}\/

Model A11/A22

IBM Co nfidential

Model B11/B22

O Introduction toe 3480 SubsystemaNTRO 5

Tape Transport
* Type: Reel-to-reel, automatic self threading
* Number of tracks: 18
* Reading speed: 2000 mm/sec (78.7 in./sec)

* Load time:
Without Automatic Cartridge Loaders
5 to 10 seconds.
With Automatic Cartridge Loaders
7 to 30 seconds

* Unload time: 5to 10 seconds

¢ Rewind speed: 4000 mm/sec (157 in./sec)

* Rewind time: maximum 48 seconds.

Introduction to the 3480 Subsystem INTRO 5
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Introduction to the 3480 Subsystem

Cartridge

The drive uses a compact cartridge that has a nominal data
capacity of 200 megabytes.

The tape cartridge remains closed during storage and handling to
protect the tape from external contaminants. When a cartridge
is inserted into a drive, the drive automatically pulls the tape
from the cartridge and threads it onto a fixed machine reel.

Each cartridge has a physical file protect selector. When the
selector is set to file protect, data is prevented from being
written on or erased from tape. For additional cartridge
information see the CART section.

Leader Block e—mempn ‘

File Protect
Selector

3480 MI EC336395
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Drive Message Display

Each drive has an operator panel on the top of the tape unit,
which contains an eight-character visual message display. The
operator panel is mounted on a swiveling fixture that can be
adjusted by hand to make the message display visible from
various operator positions.

The drive microprocessor, the error sensing logic, and the host
software can cause the following types of messages to be
displayed for the operator or the service representative.

e  Error message

*  Service representative information

e Drive status

* Host response.

G C

Introduction to the 3480 Subsystem

Addressing

The drive addresses and control unit address are set during
installation.

The control unit address can be any value in the range of
hexadecimal O through F.

The drive address can be any value in the range of hexadecimal
0O through 7 for a single control unit subsystem. When dual
control units are installed, the address can be any address within
the range of hexadecimal O through F. However, all drives
physically attached to a control unit must be addressed within
the group of hexadecimal O through 7 or the group of
hexadecimal 8 through F.

Control Unit Drives

ol1|2)3|4f5]6]7

Introduction to the 3480 Subsystem

C C C

INTRO 10

Initial Microprogram Load (IML)

During an IML, a microcode image that permits the subsystem
to become functional is loaded into the control unit.

The IML diskette contains the microcode image and patches for
the control unit. This diskette must be kept in the IML device at
all times. The microcode image and patches contained on the
IML diskette are related to the EC level of the control unit and
attached drives, therefore, only the specific IML diskette
designated for a control unit should be used in that control unit.

Anytime the control unit is powered on, or the IML button is
pushed on an offline control unit, the control unit will attempt to
IML itself from the diskette in its IML device. The IML device is
also accessed when drive patches are loaded.

INTRO 10
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Introduction to the 3480 Control Unit Introduction to the 3480 Control Unit

The control unit, under control of the microprocessor, moves
read and write data between the host processor, the data buffer,
and the attached drives. In addition, the control unit:

Control Unit Diagram

This is a high level drawing
showing theory only. For
detailed point-to-point

wiring see the machine logics.

e Receives, interprets, and executes data commands from the
host processor

e  Generates and sends control commands to the attached

drives
*  Processes read and write data into and out of the data
buffer CONTROL UNIT
e  Schedules various |/O and drive operations
< »| Maintenance |<¢————————) To and from
. ——> Adapter maintenance
e Detects control unit errors < device
Status ———> Microprocessor
e Collects and sends sense and status information to the host Store +
processor ’ P
e  Stores the sense and status information for error recovery or
analysis
e Performs stand alone error recovery on some subsystem Control |e—»| Storage
failures. Storage
Y Drive-
Write Data Adapter
Channel Write Data
To and from <ee=—————)| Adapter Read Data Data Buffer Write Data jememep | Write Data |<—————————) To and from
host processor A Flow drives
Geem——
[deitional]
Channel
| Adapter |
B
| S |
f;dditional]
Channel
| Adapter |
C
| R |
Read Control
- - Read Data
ﬂdditional] Read | <= From drives
Channel Data
| Adapter | Power
D
S |
3480 M EC336395 Introduction to the 3480 Control Unit INTRO 15
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Intro‘:tion to the 348Qontrol Unit (Coa\ued) e e

Data Buffer

The data buffer provides data buffering between the drives and
the data channel. This improves system performance by
permitting the high speed channel to perform other operations
while the selected drive is reading or writing tape.

All data transferred between the channel and the control unit
passes through the data buffer.

If Improved Data Recording Capability is installed, data is
compacted before entering the buffer on a write operation and
uncompacted after leaving the buffer on a read operation.

Write Data Flow Card

The write data flow card receives data that is to be written on
tape from the data buffer. It contains the logic required to
process and format the data and to control the write operation. It
also generates clocking and parity lines that are transferred with
the data to a selected drive through the control unit drive
adapter.

Read Control

The read control area consists of:
* Aread clock and format card
* Aread ECC/correction card
* One or three detect cards (EC sensitive)
* Three read skew cards
* Aread buffer card.
The read area receives data from the drive; interprets, verifies

and formats the data; and transfers it to the data buffer.

The size of the data buffer is EC sensitive and can be 0.5
megabyte, 1 megabyte, or 2 megabyte in size.

3480 MI EC A57723
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Maintenance Adapter

The maintenance adapter (MA) card provides a means for the
maintenance device (MD) to monitor and change the status of the
control unit. The adapter logic permits the MD to communicate
with the subsystem components, to load and run diagnostics, and
to interrogate registers.

Status Store and Status Store Communication

The status store provides a common storage area for status
information in the control unit and contains the status of each
drive. Drive status information is used by the microprocessor
and channel adapter areas for allocation of common resources.
The channel adapter and microprocessor use this drive status
information to keep track of each drive’s status. The status store
communication card provides a communication path between
control units when the dual-control-unit communication cables
are installed.

IBM Co nfidential

o O

Microprocessor and Control Storage

The microprocessor card contains the microprocessor, storage
for the local store register, and associated logic for control of and
communication with the other areas of the control unit. In
addition, all processor related external registers, the external
interrupt hardware, and most of the processor error detection
and reporting logic are located on this card. The processor
executes microprograms to control and monitor control unit
activity through external registers that are accessed by way of
the external register bus.

Control storage consists of tables accessible only by the
microprograms and the microprocessor. It contains the initial
microprogram load (IML) data that has been read from the IML
diskette. Any time the microprocessor needs a microprogram to
perform a function, it communicates with control storage to
obtain the microprogram.

Introduction to the 3480 Control Unit (Continued)

Introductiola the 3480 Controa-uit (Continued) aTRO 20

Power

The power area of the control unit consists of an AC power
supply and two DC power supplies. The AC power supply
furnishes power for the DC power supplies, the cooling fans, and
the AC power for each of the tape units. The DC power supply
PS02 furnishes dc power to the control unit only. DC power for
the tape units is developed within the tape units.

Voltage Regulator

The voltage regulator card, located in the 01A-A1 logic board
controls the voltages needed for the storage cards in the control
unit.

Power-On Reset and Undervoltage Detector

The power-on reset (POR) card contains POR and undervoltage
circuitry. In addition to resetting the control unit circuitry power
on, the POR and undervoltage pulses are used to provide POR to
the channels . A POR during a power off clamps the channel
interface off before power is lost. During a power-on sequence,
the channel interface is clamped off for approximately 800 ms to
permit the voltages to stabilize.

INTRO 20
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Introduction to the 3480 Control Unit (Continued)

Data Buffer

The data buffer provides data buffering between the drives and
the data channel. This improves system performance by
permitting the high speed channel to perform other operatibns
while the selected drive is reading or writing tape.

All data transferred between the channel and the control unit
passes through the data buffer.

Write Data Flow Card

The write data flow card receives data that is to be written on
tape from the data buffer. It contains the logic required to
process and format the data and to control the write operation. It
also generates clocking and parity lines that are transferred with
the data to a selected drive through the control unit drive
adapter.

Read Control

The read control area consists of:
¢ Aread clock and format card
° Aread ECC/correction card
* One or three detect cards (EC sensitive)
¢ Tnree read skew cards
* A read buffer card.

The read area receives data from the drive: interprets, verifies
and formats the data; and transfers it to the data buffer.

The size of the data buffer is EC sensitive and can be 0.5
megabyte, 1 megabyte, or 2 megabyte in sizs.

3480 MI EC A57721

€ Copyrignt '8M Corp *982. 1988

Maintenance Adapter

The maintenance adapter (MA) card provides a means for the
maintenance device (MD) to monitor and change the status of the
control unit. The adapter logic permits the MD to communicate
with the subsystem components, to load and run diagnostics, and
to interrogate registers.

Status Store and Status Store Communication

The status store provides a common storage area for status
information in the control unit and contains the status of each
drive. Drive status information is used by the microprocessor
and channel adapter areas for allocation of common resources.
The channel adagter and microprocessor use this drive status
information to keep track of each drive's status. The status store
communication card provides a communication path between
controi units when the dual-control-unit communication cables
are installed.

C C

Iintroduction to the 3480 Control Unit (Continued)

Microprocessor and Control Storage

The microprocessor card contains the microprocessor, storage
for the local store register, and associated logic for control of and
communication with the other areas of the control unit. In
addition, all processor related external registers, the external
interrupt hardware, and most of the processor error detection
and reporting logic are located on this card. The processor
executes microprograms to control and monitor control unit
activity through external registers that are accessed by way of
the external register bus.

Control storage consists of tables accessible only by the
microprograms and the microprocessor. It contains the initia!
microprogram lcad (IML) data that has been read from the IML
diskette. Any time the microprocessor needs a microprogram to
perform a function, it communicates with control storage to
obtain the microprogram.

Introduction to the 3480 Control Unit (Continued)
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Power

The power area of the control unit consists of an ac power supply
and a dc power supply. The ac power supply furnishes power for
the dc power supply, the cooling fans, and the ac power for each
of the tape units. The dc power supply furnishes dc power to the
control unit only. DC power for the tape units is developed within
the tape units.

Voltage Regulator

The voltage regulator card, located in the 01A-A1 logic board
controls the voltages needed for the storage cards in the control
unit.

Power-On Reset and Undervoltage Detector

The power-on reset (POR) card contains POR and undervoltage
circuitry. In addition to resetting the control unit circuitry power
on, the POR and undervoltage pulses are used to provide POR to
the channels. A POR during a power off clamps the channel
interface off before power is lost. During a power-on sequence,
the channel interface is clamped off for approximately 8C0 ms to
permit the voltages to stabilize.

INTRO 20
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introduction to the 3480 Control Unit (Continued) ~ Introduction to the 3480 Control Unit (Continued) INTRO 22

Writing Data

Two modes of writing can be selected by the host system when
using this subsystem: buffered write and tape write. When in
buffered write mode, the control unit signals completion as soon
as the data has been written correctly to the buffer. The
subsystem does any error recovery required to physically write
the data block on tape. Tape write mode is for writing critical,
non-restartabie data files. This mode requires a dedicated
channel until the data has been written and read-back-checked
(verified).

Buffered Write Mode

When the control unit receives a write command from the
channel in buffered write mode, it loads the data buffer and ends
the operation by presenting channel end and device end status to
the channel. The control unit writes the buffered data blocks
when the drive is available. This increases channel efficiency by
freeing the channel before the data is written.

Sending data between the data buffer and channel and between
the data buffer and drive are asynchronous operations, which
can overlap because of independent controls on the buffer. Data
can be loaded into the buffer for the next record while the current
write operation finishes; drive motion is maintained and writing
continues. This is called streaming.

With the correct features, the control unit has the following
streaming modes.

* 2 megabyte/second data streaming

* 3 megabyte/second data streaming

* 4.5 megabyte/second data streaming

3480 MI EC A57723
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Tape Write Mode

When the controf unit receives a write command in tape write
mode, it moves the data from the channel adapter into the buffer
at channel speed. As soon as the drive is moving tape at
recording speed the data is sent to the drive.

The control unit sends the ending status to the host after the data
has been written on the tape and a read-back-check has been
completed. When the host receives the ending status, it sends
another write command and block of data to the control unit.

- In tape write mode, each write command from the host causes

the drive to perform a backhitch (reposition the tape to a position
before the gap called stoplock). Because of the physical
construction of the recording head, the host can never send the
next data block fast enough to avoid a backhitch. The read
portion of the head, which is involved in the read-back-check,
trails the write portion of the head by more than a gap-length.
Once the read-back-check is finished for the current record, the
write portion of the head is far beyond the place it needs to be to
write the next data block. After the backhitch, tape motion is
started and the next data block is written.

Reading Data

Data is read from the drives into a control unit buffer. The
contents of the control unit buffer is transferred to the host
processor on an |/O channel.

Data Compaction

If data compaction is installed and enabled, data is compacted in
the buffer adapter card before entering the buffer during a WRITE
operation, and decompacted after leaving the buffer during a
READ operation.

Data compaction supports both buffered and tape write modes,
but does not support read backward mode.
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Introduction to the 3480 Control Unit (Continued)

Writing Data

Two modes of writing can be selected by the host system when
using this subsystem: butffered write and tape write. When in
buffered write mode, the control unit signals completion as soon
as the data has been written correctly to the buffer. The
subsystem does any error recovery required to physically write
the data block on tape. Tape write mode is for writing critical,
non-restartable data files. This mode requires a dedicated
channel until the data has been written and read-back-checked
(verified).

Buffered Write Mode

When the control unit receives a write command from the
channel in buffered write mode, it loads the data butfter and ends
the operation by presenting channel end and device end status to
the channel. The control unit writes the buffered data blocks
when the drive is available. This increases channel efficiency by
freeing the channel before the data is written.

Sending data between the data buffer and channel, and between
the data buffer and drive are asynchronous operations, which
can overlap because of independent controls on the buffer. Data
can be loaded into the buffer for the next record while the current
write operation finishes; drive motion is maintained and writing
continues. This is called streaming.

With the correct features, the control unit has the following
streaming modes.

¢ 2 megabyte/second data streaming
¢ 3 megabyte/second data streaming

* 4.5 megabyte/second data streaming

3480 MI EC A57721
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Tape Write Mode

When the control unit receives a write command in tape write
mode, it moves the data from the channel adapter into the buffer
at channel speed. As soon as the drive is moving tape at
recording speed the data is sent to the drive.

The control unit sends the ending status to the host after the data
has been written on the tape and a read-back-check has been
completed. When the host receives the ending status, it sends
another write command and block of data to the control unit.

In tape write mode, each write command from the host causes
the drive to perform a backhitch (reposition the tape to a position
before the gap called stoplock). Because of the physical
construction of the recording head, the host can never send the
next data block fast enough to avoid a backhitch. The read
portion of the head, which is involved in the read-back-check,
trails the write portion of the head by more than a gap-length.
Once the read-back-check is finished for the current record, the
write portion of the head is far beyond the place it needs to be to
write the next data block. After the backhitch, tape motion is
started and the next data block is written.

C C C C

Introduction to the 3480 Control Unit (Continued)
Reading Data
Data is read from the drives into a control unit buffer. The

contents of the control unit buffer is transferred to the host
processor on an /O channel.

Introduction to the 3480 Control Unit (Continued)
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Single Control Unit Subsystem Diagram

This is a high level drawing
showing theory only. For
detailed point-to-point
wiring see the machine logics.
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Channel Adapter

The channel adapter connects the control unit to the host
processor data channel through a standard System/370 interface.
The channel must block multiplex, have command retry
capability , and have the 1/O error alert feature . In addition, the
control unit must be connected to non-shared subchannels.

The channel adapter moves data between the data channel and
the control unit buffer. Data is also compacted and uncompacted
if the data compaction feature is instrlled. The data rate used by
the channel adapter is specified by the setting of the control unit
channel type switch. The following types of channels and their
data rate can be specified:

* DC Interlocked: The maximum data rate is controlled by the
channel’s interlocking of tag lines, up to a control unit limited
data rate of 1.5 megabytes per second, + 5 percent.

* 2 Megabyte Data Streaming: The control unit clocks the data
rate to 2.0 megabytes per second, + 5 percent.

* 3 Megabyte Data Streaming: The control unit clocks the data
rate to 3.0 megabytes per second, + 5 percent.

* 4.5 Megabyte Data Streaming The control unit clocks the
data rate to 4.5 megabytes/second, +1 —5 percent. This is
only applicable to an A22 3480 control unit with both the 4,5
megabyte/second buffer adapter card, and the 4.5
megabyte/second channel attachment installed.

The 4.5 megabyte/second channel attachment feature
(bus/tag shoe connectors and cards) wiil not enable the 3480
to clock data at the 4.5 megabyte/second rate without the 4.5
megabyte/second buffer adapter card. But it will permit
propagation of the 4.5 megabyte/second data rate to devices
down stream.

Each channel adapter operates as an asynchronous unit. It
decodes all commands and provides initial status for each
command. The channel adapter also causes the channel to
disconnect, using channel command retry. if the command
cannot be executed immediately.

3480 MI EC A57723
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Additional Channel Interface (1, 2, or 3) Optional
Feature

The control unit has one channel adapter as part of the base
equipment. Up to three more channel adapters can be added
with the optional additional interface features. The additional
interface features permit the control unit to operate with up to
four channels at the same time.

When a channel adapter is processing an |/O operation for a
specific drive, additional channel adapters in the control unit can
process /O operations for other drives.

IBM Co nfidential

O O

Drive Adapter

The drive adapter provides the write data and control information
path between the control unit and:

* One serial string of up to eight drives in a single control unit
subsystem

* Two serial strings of up to eight drives each in a dual control
unit subsystem.

The control unit drive adapter contains two interconnections,
local and remote. In a single-control unit subsystem, the drives
must be connected to the local interconnection. The remote
interconnection is not used. In a dual-control unit subsystem,
each control unit has one set of drives connected to the local
interconnection and another set of drives connected to the
remote interconnection.

The drives physically attached to a control unit are connected to
that control unit’s local interconnection. The drives physically
attached to the other control unit are connected to the remote
interconnection. Therefore, each drive is connected to the local
interconnection on one control unit, and the remote
interconnection on the other control unit, at the same time.

The drives physically attached to control unit 0 (CUQ) are
addressed hexadecimal 0 through 7, and the drives physically
attached to control unit 1 (CU1) are addressed 8 through F.
Drives 0 through 7 are attached to the local interconnection of
CUO0, and the remote interconnection of CU1. Drives 8 through F
are attached to the local interconnection of CU1 and the remote
interconnection of CUO.

The device control bus is a single flat cable that connects the
control unit drive adapter to the drives. There is one device
control bus for the drives attached to the local interconnection,
and another device control bus for the drives attached to the
remote interconnection. The device control bus is termir ted at
the last drive on a set of drives.

Introduction to the 3480 Control Unit (Continued)
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Read Data Bus

The read data bus sends analog read data from the drives to the
control unit. The read data bus is a single flat cable that
connects the drive read buffer directly to the control unit read
clock/detect cards. The devices are connected to this bus similar
to the way the devices are connected to the device control bus.
The read data bus consists of two selectable groups, A and B.
Each group has 18 line pairs that send the analog data on the 18
read data tracks to the control unit.
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Introduction to the 3480 Control Unit (Continued)

Channel Adapter

The channel adapter connects the control unit o the host
processor data channel through a standard System/370 interface.
The channel must block multiplex, have command r‘etry
capability, and have the I/0 error alert feature. In addition. the
control unit must be connected to non-shared subchannels.

The channel acapter moves data between the data channel and
the control unit buffer. The data rate used by the channel
adapter is specified by the setting of the control unit channel type
switch. The following types of channels and their data rate can
be specified:

* DCInterlocked: The maximum data rate is controlied by the
channel’s interlocking of tag lines, up to a control unit limited
data rate of 1.5 megabytes per second. = 5 percent.

* 2 Megabyte Data Streaming: The control unit clocks the cata
rate to 2.0 megabytes per second, =+ 5 percent.

* 3 Megabyte Data Streaming: The conirol unit clocks the data
rate to 3.0 megabytes per second, + 5 percent.

* 4.5 Megabyte Data Streaming: The control unit clocks the
data rate to 4.5 megabytes/second, +1 —5 percent. This is
only applicable to an A22 3480 control unit with both the 45
megabyteisecond buffer adapter card, and the 4.5
megabyte/second channel attachment installed.

The 4.5 megabyte/second channel attachment feature
(bus/tag shoe connectors and cards) will not enable the 3480
to clock data at the 4.5 megabyte/second rate without the 4.5
megabyte/second buffer adapter card. But it wiil permit
propagation of the 4.5 megabyte/second data rate to devices
down stream.

Each channel adapter operates as an asynchronous unit. It
decoces all commancs and provides initial status for each
command. The channel adapter aiso causes the channel to
disconnect. using channel command retry, if the command
cannot be executed immediately.
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Additional Channel Interface (1, 2, or 3) Optional
Feature

The control unit has one channel adapter as part of the base
equipment. Up to three more channel adapters can be added
with the optional additional interface features. The additional
interface features permit the control unit to operate with up to
four channels at the same time.

When a channel acapter is processing an /0 operation for a
specific drive, additional channel adapters in the control unit can
process I/0 operations for other drives.
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Drive-Adapter

The drive-adapter provides the write data and control information
path between the control unit and:

* One serial string of up to eight drives in a single control unit
subsystem

* Two serial strings of up to eight drives each in a dual control
unit subsystem.

The control unit drive-adapter contains two interconnections,
local and remote. In a single-control-unit subsystem, the drives
must be connected to the local interconnection. The remote
interconnection is not used. In a dual-control-unit subsystem,
each control unit has one set of drives connected to the local
interconnection and another set of drives connected to the
remote interconnection.

The drives physically attached to a control unit are connected to
that control unit's local interconnection. The drives physically
attached to the other control unit are connected to the remote
interconnection. Therefore, each drive is connected to the local
interconnection on one control unit, and the remote
interconnection on the other control unit, at the same time.

The drives physically attached to control unit 0 (CUOQ) are
addressed hexadecimal 0 through 7, and the drives physically
attached to control unit 1 (CU1) are addressed 8 through F.
Drives 0 through 7 are attached to the local interconnection of
CUO, and the remote interconnection of CU1. Drives 8§ through F
are attached to the local interconnection of CU1 and the remcie
interconnection of CUQ.

The device control bus is a single flat cable that connects the
contro! unit drive-adapter to the drives. There is one device
control bus for the arives attached to the local interconnection,
and another device control bus for the drives attached to the
remote interconnection. The device control bus is terminated at
the iast drive on a set of drives.

Introduction to the 3480 Control Unit (Continued)
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Read Data Bus

The read data bus sends analog read data from the drives to the
control unit. The read data bus is a single flat cable that
connects the drive read buffer directly to.the control unit read
clock/detect cards. The devices are connected to this bus similar
to the way the devices are connected to the device control bus.
The read data bus consists of two selectable groups, A and B.
Each group has 18 line pairs that send the analog data on the 18
read data tracks to the control unit.
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Dual Control Unit Subsystem Diagram

This is a high level drawing
showing theory only. For
detailed point-to-point
wiring see the machine logics.
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Introduction to the 3480 Control Unit (Continued) Introduction to the 3480 Control Unit (Continued) INTRO 40
Dual Control Unit Drive Attachment

Two control units can be connected together for dual control unit The drives are attached to each control unit as shown in the

operation. With dual control units, all channel path interfaces are following table:

common between the two control units, as are all attached

drives. Load balancing between the resources of the two control

units is automatically performed under contro! oi the CU ID] DR ADR| BUS
microprocessors in the control units. When 1/0O operations are

directed to a drive along a single channel path, those 1/0 0 0-7 Local
operations can be handled in either control unit, depending on

the internal subsystem load. 0 8 — F | Remote
Each control unit can have up to four channel adapters, 1 0-7 Remote
permitting the entire subsystem to be accessible from a

maximum of eight channel paths. Each channel adapter on 1 8 -F | Local
either control unit can communicate at full internal data path

speeds with the data buffer in either control unit. While such
data movement is going on, each control unit data buffer can also
move data to or from a drive. Therefore, the entire
dual-control-unit subsystem can move data with four operations
occurring at the same time. The microprocessors in each control
unit agree and establish the internal data paths to be used
between the drive and the channel path. This agreement is
independent of host processor program control.

The status store communication card provides the
control-unit-to-control-unit communication path. It also permits
the two control units to share control and status information
about all the drives in the subsystem.

3480 Mi EC336396 Introduction to the 3480 Control Unit (Continued) INTRO 40
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Introduction to the 3480 Tape Unit

A tape unit consists of two drives (drive 0 and drive 1). The
drives operate independently of each other, except for the shared
use of the tape unit pneumatic supply and the tape unit dc power

supply.

A drive, under control of the control unit:

® Receives, interprets, and performs data commands sent

from the control unit :

® Receives, interprets, and performs motion control

commands sent from the control unit

® Sends and receives read and write data to and from the

control unit

® Sends sense and status information to the control unit.

Tape Unit Diagram

These are high level drawings
showing theory only. For
detailed point-to-point
wiring see the machine logics.

* This FRU is EC sensitive.
See CARR-DR 4.
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Introduction to the 3480 Tape Unit (Continued)

Power

The tape unit ac power is supplied by the control unit. Up to 4
tape units (8 drives) can be connected to a single control unit,
and the ac power is cabled from the control unit to the first tape
unit then cabled from that tape unit to the next tape unit and so
on.

The dc power for the tape unit is developed in each tape unit’s
dc power supply. The dc power supply furnishes the dc power
for both drives in that tape unit.

Pneumatic Supply

The tape unit contains one pneumatic supply that is shared by
both drives. The pressure side of the pneumatic supply consists
of a pump, a regulator, and an output filter. The vacuum side of
the pneumatic supply uses the same pump and an inlet filter.

Drive Logic

The drive logic controls the data flow and tape motion within the
tape unit.

3480 Mmi EC336395

© Copyright IBM Corp 1984, 1985 1986

Microprocessor Card*

The microprocessor card contains the microprocessor, storage
for the local storage register, and associated logic for control and
communication.

Some external registers (XRs), the external interrupt hardware,
and most of the processor error detection and reporting logic are
located on this card.

The microprocessor performs microcode to control and monitor
control unit activity through the external registers, which are
accessed by way of the external register interconnection.

Digital Servo Card*

The digital servo card serves as a buffer and interconnection to
and from the processor and the rest of the drive. The digital
servo card gathers information from sensors, mechanical
switches, and error lines from other cards in the drive and
presents these to the drive processor.

Because the drive is a microprocessor based system operating in
a real time mode and because tight control is needed to maintain
proper tape tension and tape velocity, high speed control
processing is required. The digital servo card is designed to
relieve the processor of having to do certain simple
housekeeping work.

Adapter Card*

A drive can attach to one or two control units. The adapter card
contains two buses and the controls that permit communication
between the drive and one or both of the control units.

In the two-control-unit environment, only one control unit is
permitted to communicate with a specific drive at any one time.
The other control unit cannot access the drive until the first
control unit has finished its operation.

C C

Introduction to the 3480 Tape Unit (Continued)

Drive Control Card*

The Drive control card controls all functions within the drive.
Write data and commands are received by the adapter section
and are passed, under control of the microprocessor section, to
the digital servo section and the write card. Read data is read
from the tape by the read head and sent to the read preamplifier
card, under control of the digital servo section, as directed by
the microprocessor section. All motion controls are controlled
by the digital servo section, power amplifier card, and the
microprocessor section.

Microprocessor

The microprocessor section of the drive control card contains
the microprocessor, storage for the local storage register, and
associated logic for control and ccmmunication.

Some external registers (XRs), the external interrupt hardware,
and most of the processor error detection and reporting logic are
located in this part of the card.

The microprocessor performs microcode to control and monitor
control unit activity through the external registers, which are
accessed by way of the external register interconnection.

Digital Servo

The digital servo section of the drive control card serves as a
buffer and interconnection to and from the processor and the
rest of the drive. The digital servo section gathers information
from sensors, mechanical switches, and error lines from other
cards in the drive and presents these to the drive processor.

Because the drive is a microprocessor based system operating in
a real time mode and because tight control is needed to maintain
proper tape tension and tape velocity, high speed control
processing is required. The digital servo section is designed to
relieve the processor of having to do certain simple
housekeeping work.

Adapter

A drive can attach to one or two control units. The adapter
section of the drive control card contains two buses and the
controls that permit communication between the drive and one
or both of the control units.

In the two-control-unit environment, only one control unit is
permitted to communicate with a specific drive at any one time.
The other control unit cannot access the drive until the first
control unit has finished its operation.

Introduction to the 3480 Tape Unit (Continued)
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Message Display

The message display provides the operator with visual messages
sent from the host processor or the tape subsystem. The
message display, using eight LEDs and two bar LEDs, displays
messages sent from the microprocessor through the digital
servo.

Write Card*

The write card contains the 18 write drivers, the head
connector, parity checking circuits, and error checking circuits.
The error checking circuits check for open head or head cable,
shorted write drivers, and various other write problems.

Read Preamplifier Card*

The read preamplifier card amplifies the 18 read signals
generated at the read/write head. The card sends the read data
to the control unit by way of read bus local or remote. The bus
is selected by the control unit.

The read preamplifier card also provides isolation from the read
bus when the drive is powered off.

Power Amplifier Board

The power amplifier board accepts digital current inputs from the
processor through the digital servo, converts them to analog
signals, and applies necessary gain and phase shifting to drive
the reel motors.

The power amplifier board uses the input from the tension
transducer to keep correct tension on the tape. The power
amplifier board also controls power on, power off, and power-on
reset.

Loader Control Card

The automatic cartridge loader - loader control card has its own
microprocessor and storage. The storage is loaded from the
control unit IML diskette using the "‘Patching Path’’ each time
the drive patches are loaded. This code is used by the loader
control card to control the functions within the automatic
cartridge loader. The loader control card uses the information
from sensors, mechanical switches, and cards in the drive to
control the loading and unloading of the tape cartridge.

* This FRU is EC sensitive. See CARR-DR 4.
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Introduction to the 3480 Tape Unit (Continued)

Drive Transport Assembly

The drive transport contains the read/write head, the mechanical
components, sensors, and motors necessary to thread the tape,
and move the tape forward or backward. The microprocessor
controls all mechanical motion in the drive transport, using the
digital servo and power amplifier to change the digital signals
into analog signals and to drive the motors. The sensors feed
back information to the digital servo to indicate motion errors
and tape position so the digital servo can modify the velocity or
direction of tape motion. The sensors also signal irrecoverable
tape motion errors.

Tape Loading and Unloading

On drives without the automatic cartridge loaders tape loading is
an automatic operation. The operation starts after a cartridge
has been inserted, latched in place, and the sensors in the tape
transport have been checked by the sensor checking circuits of
the digital servo.

On drives with the automatic cartridge loaders tape loading
starts after a cartridge has been inserted, the load assembly
cammed down to the load position, and the sensors in the tape
transport have been checked by the sensor checking circuits of
the digital servo.

To load tape, the threader arm pulls the leader block from the
cartridge. After the threading operation begins, the machine reel
is positioned so that it can receive the leader block. A tach
pulse senses when the leader block is contained in the machine
reel hub. Once the leader block is contained, the tape is moved
to BOT.

BOT is the beginning-of-tape and is the first place that a record
can be written on tape.

Tape unloading begins when the Unload switch is pressed with
the Ready/Not Ready switch in the Not Ready position. Tape
unloading can also result from a Rewind/Unload command.
Tape rewinds onto the file reel at high speed until BOT is
detected. At this point tape motion is slowed to permit the
threader mechanism to pull the leader block from the machine
reel and to remove the tape from the transport. The threader
motor is driven clockwise until tape path sensor A is blocked, at
which point the cartridge is automatically unlatched.

Note: On drives without the automatic cartridge
loaders the cartridge latch should be closed when the
tape drive is not being used. (A cartridge need not be in
the drive.) When the tape drive is needed, open the
cartridge latch by pressing the Unload switch.

3480 M EC336395
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Motion Control

The drive motion control logic is used for tape tension control,
velocity control, backhitch (reposition) control, and stoplock
(position) control.

The tension control function provides constant tape tension,
essential for motion control.

The velocity control provides controlled acceleration up to
recording speed or rewind speed, precise control of recording
speed independent of the distribution of tape on the reels, and
controlled deceleration. Control is provided for both forward and
backward tape movement.

The stoplock (position-hold) condition is used when the tape is
stopped and under tension.

Stoblock Positions

Once loaded, the drive maintains one of three stoplock positions
in anticipation of the next command:

* Read forward stoplock, ready for a read forward.
e Read backward stoplock, ready for a read backward.
e Write stoplock, ready for a write.

All of these stoplock positions are achieved automatically by the
drive and are based on the command just executed. At the end
of a particular command where no similar command is
immediately following, the drive always prepares for the next
command to be performed to be of the same type as the last
one. The drive therefore repositions to the correct stoplock to
accomplish the next (like) command. The exception to this is a
Backspace Block command, which repositions to the read
forward stoplock to prepare for a subsequent Read command.

Tape Transport Sensors

Sensing devices in the drive transport area monitor tape velocity
and tension, protection status of the tape, and loading and
unloading operations. Transport monitoring is accomplished by:

* Cartridge present sensor, which indicates that a tape
cartridge has been inserted into the drive.

e  Cartridge latched sensor, which indicates that the cartridge
is latched in place.

* Tape path sensor A, which indicates that the tape leader
block is at the file reel.

e Tape path sensor B, which indicates when the tape leader
block is at the machine reel.

*  Machine reel tach sensor A, which senses the position of
the machine reel. Machine reel tach sensor A is used in
conjunction with machine reel tach sensor B to generate a
tach pulse.

Introduction to the 3480 Tape Unit (Continued)

Machine reel tach sensor B, which senses the position of
the machine reel. Machine reel tach sensor B is used in
conjunction with machine reel tach sensor A.

Tension transducer, which senses tension of the tape. The
microprocessor uses the tension transducer to control the
reel motor power amplifiers.

File reel tachometer (tach 2), which monitors speed and
direction of the file reel motor.

Machine Reel s

Machine Reel Tach Sensor A =———————30
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Machine Reel Tach Sensor B

Tension TransducCer ————————————3-

N

Head Assembly

— Cleaner Assembly

— Threader Arm

Tape Path Sensor B

Tape Path Sensor A

Feed Complete Sensor
(Optional)

File Reel

Sensor

— Fiie Reel

o]
Cartridge Present Sensor
File Protect Switch
N—
Cartridge Latched Sensor > l J
9 & [ —1 H
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Introduction to Channel Commands

The tape subsystem operates on the System/370 block multiplex channel and on the
block multiplexor high speed streaming feature channel. The 3480 executes the channel
commands described in the following channel command summary table.

All commands that are not usually ended immediately (channel end status sent at initial
status time) can be received by the control unit when the drive is not executing an 1/O
operation for another channel path. If there is a delay between receiving and completing
a command, the control unit disconnects the channel by a channel command retry. While
the channel is disconnected from the control unit, the subsystem can process some or all
of the command. This aids in keeping the channel open much of the time.

3480 MI EC A57723
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Channel Command Summary

CHANNEL COMMAND HEX DESCRIP TION
COOE

Assign B7 Reserves the addre ssed drive to a
specified channel path.

Backspace Block 27 Causes the drive to move the tape
backward to the last block ID.

Backspace File 2F Causes the drive to move the tape
backward to the last tape mark.

Control Access E3 Permits a specified drive to be
used by a host processor to which
it is not assigned.

Data Security 97 Causes the drive to erase the

Erase tape to the end of the tape.

Erase Gap 17 Causes the drive to write an
erase gap pattern.

Forward Space 37 Causes the drive to move the tape

Block forward to the next block ID.

Forward Space 3F Causes the drive to move the tape

File forward to the next tape mark.

Load Display 9F Causes a message to be displayed
on the message display panel and
is also used to control the
automatic cartridge loader.

Locate Block AF Causes the drive to move the tape
to the specified location of data.

Hode Set D8 Causes a drive to be set to a
specified operating mode.

No Operation 03 No operation is performed.

Perform Sub- 77 | Passes up to 3 bytes of control

system Function information to the subsystem.

Read Backward oc Causes the drive to read in a

- backward direction.

Read Block 1D 22 Causes the tape block [D to be
sent to the host processor.

Read Buffer 12 Causes the buffer data to be sent
to the host processor.

Read Buffered Log; 24 | Causes the stored buffered log
data to be sent to the host
pracessor.

Read Device 64 Causes up to 64 bytes of data

Characteristics containing installed feature
information to be sent to the host
processor,

Read 02 Causes the drive to read in a

forward direction.

IBM Cc nfidential
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CHANNEL COMMAND HEX DESCRIPTION
CODE

Rewind 07 Causes the drive to rewind the
tape to the load point.

Rewind Unload oF Causes the drive to rewind the
tape and unload the cartridge.

Sense 04 Causes the CU to send 32 bytes of
sense data to the host processor.

Sense D E4 Causes the CU to send 7 bytes of
subsystem ID information to the
host processor.

Sense Path 34 Causes the CU to send the path

Group ID state hyte and the 11 bytes of
path group ID information to the
host processor.

Set Path AF Sends the function control byte

Group ID and 11 path group ID bytes to the
control unit.

Suspend 58 Causes a temporary connection

Multipath between the addressed drive and

Reconnection the channel path that issued the
command.

Synchronize 43 Causes the drive to he synchro-
nized with the host processor
after a buffered operation.

Test 1/0 00 Causes the CU to send the status
byte to the host processor.

Unassign c7 Releases the addressed drive from
the channel path group to which it
had been reserved.

Write 01 Causes the drive to write data on
the tape.

Write Tape Mark 1F Causes the drive to write a tape
mark pattern on the tape.

Introduction to Channel Commands
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Introduction to Channel Commands

The tape subsystem operates on the System/370 block
multiplex channel and on the block muiltiplexor high speed
streaming feature channel. The 3480 executes the channel
commands described in the following channel command
summary table.

All commands that are not usually ended immediately (channel
end status sent at initial status time) can be received by the
control unit when the drive is not executing an |/O operation for
another channel path. If there is a delay between receiving and
completing a command, the control unit disconnects the channel
by a channel command retry. While the channel is disconnected
from the control unit, the subsystem can process some or all of
the command. This aids in keeping the channel open much of
the time.

3480 Mi EC336395
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CHANNEL COMMAND HEX DESCRIPTION
CODE

Assign B7 Reserves the addressed drive to a
specified channel path.

Backspace Block 27 Causes the drive to move the tape
backward to the last block ID.

Backspace File 2F Causes the drive to move the tape
backward to the last tape mark.

Control Access E3 Permits a specified drive to be
used by a host processor to which
it is not assigned.

Data Security 97 Causes the drive to erase the

Erase tape to the end of the tape.

Erase Gap 17 Causes the drive to write an
erase gap pattern.

Forward Space 37 Causes the drive to move the tape

Block forward to the next block ID.

Forward Space 3F Causes the drive to move the tape

File forward to the next tape mark.

Load Display 9F Causes a message to be displayed
on the message display panel and
is also used to control the
automatic cartridge loader.

Locate Block LF Causes the drive to move the tape
to the specified location of data.

Mode Set DB Causes a drive to be set to a
specified operating mode.

No Operation 03 No operation is performed.

Read Backward oc Causes the drive to read in a
backward direction.

Read Block ID 22 Causes the tape block ID to be
sent to the host processor.

Read Buffer 12 Causes the buffer data to be sent
to the host processor.

Read Buffered Log| 24 Causes the stored buffered log
data to be sent to the host
processor.

Read 02 Causes the drive to read in a
forward direction.

Rewind 07 Causes the drive to rewind the
tape to the load point.

Rewind Unload OF Causes the drive to rewind the
tape and unload the cartridge.

Sense 04 Causes the CU to send 32 bytes of

sense data to the host processor.

G

Introduction to Channel Commands

CHANNEL COMMAND HEX DESCRIPTION
CODE

Sense 10D EL4 Causes the CU to send 7 bytes of
subsystem ID information to the
host processor.

Sense Path 34 Causes the CU to send the path

Group ID state byte and the 11 bytes of
path group 10 information to the
host processor.

Set Path AF Sends the function control byte

Group ID and 11 path group ID bytes to the
control unit.

Suspend 58 Causes a temporary connection

Multipath between the addressed drive and

Reconnection the channel path that issued the
command.

Synchronize 43 Causes the drive to be synchro-
nized with the host processor
after a buffered operation.

Test 1/0 00 Causes the CU to send the status
byte to the host processor.

Unassign c7 Releases the addressed drive from
the channel path group to which it
had been reserved.

Write 01 Causes the drive to write data on
the tape.

Write Tape Mark 1F Causes the drive to write a tape

mark pattern on the tape.

Introduction to Channel Commands
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Maintenance Starting Point Maintenance Starting Point START 10

Begin all maintenance action
here. Find the reason you're
here in the left column and
perform the action in the

right column.
| 1. See "General Instructions® on INSP 18 for
See NOTE safety inspection procedures.
IF YOU'RE HERE FOR THIS REASON... PERFORM THIS ACTION... 2. Return here to continue the service call
) Service call (solid and intermit- lContinuel
i tent failures). Is this service call on a status 3 YES:
: machine? I
Device(s) failing EREP Exception [EE:}Af
Report — temporary Read/Write v
errors or ECC count.
; Action I
Predictive maintenance. Go to "Predictive Maintenance® on MSG 368.

Write down any failing indications such as

Install the 3480. Go to "3480 Installation® see INST 1. a "CHK XX® (XX equaly 2 hexadecimal error
- - code) or other messages and indications on
Relocate or discontinue the 3480. Go to °3480 Relocate or Discontinue® see the drive message display for future use.
INST 1.
Perform an engineering change. Go to °"Engineering Change® on PLAN 66. ! i
Inspection for n@intgnance See *General Instructions® on INSP 18 for IF YOU HAVE THIS PROBLEM... PERFORM THIS ACTION...
agreement qualification. safety inspection procedures.

The control unit Power—On indicator 6o to "MAP 8106—Power Start®, Entry A on PWR 100-1.
is off. (For the location of the
Power—On indicator see *Control Unit
Locations® on LOC 1.)

MISCELLANEOUS PROCEDURES
The control unit DC Power indicator

Vary a drive offline. 6o to PLAN 55 . is off. (For the location of the DC 6o to "MAP 6466—Control Unit DC Power®, Entry A
- Power indicator see *Control Unit on PWR 400-1.
Vary a subsystem offline. 60 to PLAN 55 Locations® on LOC 1.)
Operate the drive. 6o to PANEL 5 The control unit Error indicator is on| 1. Connect the MD to the control unit that has the
’ X or blinking, or ... indicator conditions described in the left column
; Use the MD with the 3436. Go to MD 48 the Wait indicator is off. (beside this column).
Analyze a console message. Go to MSG 18 See PANEL 16. 2. Select option 1, Start Repair. See MD 40.
- WARNING: Two MDs cannot be run on one 3480 subsystem
Hardcopy analyze an EREP printout. | Go to MSG 160 at the same time. T
Run On Line Tests (OLTs). 6o to PLAN 68
Analyze sense bytes. 6o to SENSE 1060 - ’
Remove a cartridge by hand. 6o to CART 16
Replace a leader block. Go to CART 20 Y
Action I NOTE: It may be necessary to

Axtach tape to a cartridge hub. 6o to CART 30 remove the automatic

R 1. Connect the MD to a control unit. loader decorative cover from
Review how to use the 3480 Go to PLAN 1@ an adjacent drive for some
maintenance information. N 2. Select option 1, Start Repair. service procedures., If it is

K WARNING: Two MDs connot be run on one 3480 subsystem necessary to remove the
Locate switches and indicators. Go to LOC 1 (Control unit) at the same time. decorative cover, go to
LOC 1 (Tape unit) Note—— CARR-DR 2-9.

. To find out how to connect the MD to a control unit
Drive operator panel messages. Go to PANEL 30 see "How to Use the MD With the 3486° on MD 46.
Main menu option list. Go to MD 50
Utilities menu option list GO to MD 50

3480 MI EC AS7724 Maintenance Starting Point START 10
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Fault Symptom Codes Caused by other than 3480 Hardware Failures

FSC Caused by other than 3480 Hardware Failures

You are here because you were sent here by the MD after you had entered requested sense data, or by the FSI section. This is a listing
of fault symptom codes (FSC) that can also be caused by other than 3480 hardware failures. It also provides a definition of the FSC, the
causes, and the action you should perform.

Find your fault symptom code in the FSC column (beginning on this page) and do the actions in the Action column.

FSC FSC Definition Causes Other than 3480 Hardware Failures Action

1600 The two control units are not at the same This error could result from operating condition. 1. The EC level of the control unit microcode is ditferent in a two control unit
microcode EC level. subsystem. Check the diskettes and ensure they are at the same EC level.

2. Try the backup diskettes.
3. Call your next level of support.

1601 The two control units do not have the same This error is an operating condition. 1. The EC level of the control unit microcode is different in a two control unit
Check Sums. (The two control units are not at subsystem. Check the diskettes and ensure they are at the same EC level.
the same microcode EC level.)

2. Try the backup diskettes.
3. Call your next level of support.

2200 A chaqnel transfer time-out occurred on a write Possible host processor channel problem or overrun See "Possible Host Processor Channel Problem or Overrun Condition” on
operation. condition. START 135.

2201 A chaqnel transfer time-out occurred on a read Possible host processor channel problem or overrun See “Possible Host Processor Channel Problem or Overrun Condition” on
operation. condition. START 135.

2600 A System Reset was received on the last path of The host error recovery actions did not complete or were not 1. Search your sense data for a previous record for the same device.

a path group. started.
2. IPL the MD.
3. Select option 1, Start Repair.
4. Enter the new sense data from the record identified in step 1 when requested.

3300 A channel command retry has been stacked of Possible host processor channel problem or overrun See “Possible Host Processor Channel Problems or Overrun Condition™ on
refused by the channel after a channel adapter condition. START 135.
command retry attempt.

33E4 The addressed dri\{e is assigned to a path group Possible software problem or host processor channel 1. See “Possible Software Problem” on START 130.
that does not contain the channel path on which problem or overrun condition.
the command was received. 2. Ifthe problem is not software, return to the MD and continue.

3. If the MD package runs error-free, see “Possible Host Processor Channel
Problems or Overrun Condition” on START 135.
33E5 A corpmand reject occurred because of an Possible software probiem or host processor channel 1. See “Possible Software Problem” on START 130.
invalid command code. problem or overrun condition.
2. If the problem is not software, return to the MD and continue.
3. If the MD package runs error-free, see “Possible Host Processor Channel
Problems or Overrun Condition” on START 135.
33E7 | The drive is not online. The Power On/Off switch is set to Off. 1. Verify that these switches are set to the correct position; if not, set the switches to
The Online/Offline switch is set to offline. the following position:
The Drive Address switch is not set to the correct address.
e  The Power On/Off switch to On
e The Online/Offline switch to online
e The Drive Address switch to the correct address.
2. Do one of the following:
e If any of these switches were determined to be in the wrong position at the
time this error occurred, IPL the MD and select option 3, Unit Test.
e |f these switches were determined to be in the correct position at the time
this error occurred, return to the MD and press the ENTER key.
3480 M! EC A47957
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Fault Symptom Codes Caused by other than 3480 Hardware Failures (Continued)
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FSC Caused by other than 3480 Hdw. Failures (Cont.)

FSC FSC Detfinition Causes Other than Hardware Failures Action
33E8 The drive is not ready. The Ready/Not Ready switch is set to Not Ready, the tape is 1. Verify that the Ready/Not Ready switch is set to the Ready position
not loaded in the drive or the drive dc power supply voltages and that tape has been ioaded; if not, set the Ready/Not Ready switch
are out of tolerance. to Ready and insert a cartridge into the drive.
2. Do one of the following:
® |f the Ready/Not Ready switch was determined to be in the
wrong position at the time this error occurred; IPL the MD and
select option 3, Unit Test.
® |f the Ready/Not Ready switch was determined to be in the
correct position at the time this error occurred, measure the
drive dc power supply voltages using a voltmeter. Reference
PWR 20 for tolerance charts. [f the voltages are out of tolerance,
exchange the drive dc power supply (FRU 095), then IPL the MD
and select option 3, Unit Test. If the voltages are in tolerance,
return to the MD and press the ENTER key.
33E9 The drive is file protected. The cartridge File Protect switch is set to File Protect. 1. Verity that the File Protect switch, on the customer's volume being
used at the time this error occurred, was set to the File Protect
position.
2. Do one of the following:
® |f the File Protect switch was set to File Protect, IPL the MD and
select option 3, Unit Test.
® If the File Protect switch was not set to File Protect, return to the
MD and press the ENTER key.
3A10 A channel command was received before The host error recovery actions had not completed, were not 1. Search your sense data for a previous record for the same device.
the host error recovery actions were desired, or a second host attempted to gain access to a
completed after a permanent write error shared device. 2. IPL the MD
had occurred on a different channel.
3. Select option 1, Start Repair
4. Enter the new sense data from the record identified in step 1 when
requested.
3C60 An incorrect byte count was detected during Possible software problem. See "Possible Software Problem” on START 130.
a channel-to-control-unit operation.
3F13 Information only; shows that a previous The host error recovery actions did not complete or were not 1. Search your sense data for a previous record for the same device.
permanent write error had occurred. started.
2. IPL the MD
3. Select option 1, Start Repair
4. Enter the new sense data from the record identified in step 1 when
requested.
3F14 The drive is not online ta either control unit. The Power On/Off switch is set to Off. 1. Verify that these switches are set to the correct position; if not, set
The Online/Offline switch is set to offline. the switches to the following position:
The Drive Address switch is not set to the correct address.
® The Power On/Off switch to On
® The Online/Offline switch to online
® The Drive Address switch to the correct address.
2. Do one of the following:
® |f any of these switches were determined to be in the wrong
position at the time this error occurred, IPL the MD and select
option 3, Unit Test.
® |fthese switches were determined to be in the correct position at
the time this error occurred, return to the MD and press the
3480 MI EC336396
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Fault Symptom Codes Caused by other than 3480 Hardware Failures (Continued)

FSC Caused by other than 3480 Hdw. Failures (Cont.)

FSC

FSC Definition

Causes Other than 3480 Hardware Failures

Action

4200

An invalid tape-format bit combination was
detected in the 3480 Mode Set command.

Possible software problem.

See “Possible Software Problem” on START

130.

4260

No channel paths in the grouped state for
this drive that have a path group ID
matching the path group received as the
argument to the Assign command.

Possible software problem.

See "Possible Software Problem"” on START

130.

4261

The channel path that issued an Unassign
command did not have assignment of the
drive.

Possible software problem.

See “Possible Software Problem” on START

130.

4262

The Unassign command was issued and no
channel paths with path group IDs matching
the Unassign command argument have
assignment of the drive.

Possible software problem.

See “Possible Software Problem” on START

130.

4280

An invalid function-control byte has been
received; an invalid function was specified.

Possible software problem.

See "Possible Software Problem” on START

130.

4780

The Space File operation is not making any
progress down the tape.

The tape was blank or the tape had been positioned beyond

the last written data.

IPL the MD and select option 3, Unit Test.

4B20

A Set Path Group ID command was received
with an invalid function control byte in the
argument; bits 3 through 7 were not 0.

Possible software problem.

See “Possible Software Problem” on START

130.

4B21

A path group 1D in the argument of the Set
Path Group ID command is equal to 0.

Possible software probiem.

See “Possible Software Problem” on START

130.

4B22

The path group ID in the argument of the Set
Path Group ID command does not match the
path group ID received in a prior Set Path
Group ID command over the same channel.

Possible software probiem.

See "Possible Software Problem” on START

130.

4B23

The received path mode bit in the
function-control byte does not match the
path mode set in a prior Set Path Group ID
command addressed to a channel interface
with the same path group ID as the interface
that issued the current command.

Possible software problem.

See “Possible Software Problem” on START

130.

4B24

The received path mode bit was on,
indicating multipath mode. Multipath mode
is not supported by this machine.

Possible software problem.

See “Possible Software Problem” on START

130.

4D70

The received password for the Control
Access command is zero. Multipath mode
is not supported by this machine.

Possible software problem.

See “Possible Software Problem” on START

130.

4D71

An invalid function byte has been received
for the Control Access command.

Possible software problem.

See “Possible Software Problem” on START

130.

4D72

The password received with the Control
Access command does not match the
password received during a prior Control
Access command.

Possible software problem.

See “Possible Software Problem” on START

130.

4D73

A Control Access command attempted to
establish a password, but the channel path
that issued the command did not have
assignment of the drive.

Possible software problem.

See "Possible Software Problem™ on START

130.
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Fault Sytom Codes Calﬁd by other thaﬁso Hardware Glures (Continug

FSC
4200

4204

4260

4281

4262

4263

4280

4780

4B20

4821

4822

4823

4B24

4D70

4D71

4D72

4D73

FSC Definition

An invalid tape-format bit combination was detected in
the 3480 Mode Set command.

Bit 4 of a mode set command, specifying write data
should be in the Improved Data Recording Capability
mode, it was issued to a control unit that does not have
the Improved Data Recording Capability feature.

No channel paths in the grouped state for this drive that
have a path group ID matching the path group received
as the argument to the Assign command.

The ch | path that i d an Unassign command did
not have assignment of the drive.

The Unassign command was issued and no channel
paths with path group IDs matching the Unassign
command argument have assignment of the drive.

The drive is not online.

An invalid function-control byte has been received; an
invalid function was specified.

The Space File operation is not making any progress
down the tape.

A Set Path Group ID command was received with an
invalid function control byte in the argument; bits 3
through 7 were not 0.

A path group ID in the argument of the Set Path Group 1D
command is equal to 0.

The path group ID in the argument of the Set Path Group
ID command does not match the path group ID received
in a prior Set Path Group ID command over the same
channel.

The received path mode bit in the function-control byte
does not match the path mode set in a prior Set Path
Group ID command addressed to a channel interface
with the same path group ID as the interface that issued
the current command.

The received path mode bit was on, indicating multipath
mode. Multipath mode is not supported by this machine.

The received password for the Control Access command
Is zero. Multipath mode is not supported by this
machine.

An invalid function byte has been received for the
Control Acce ss command.

The password received with the Control Access
command does not match the password received during
a prior Control Access command.

A Control Access command attempted to establish a
p d, but the ch | path that issued the command
did not have assignment of the drive.

3480 MI EC A57723
© Copyright IBM Corp. 1882, 1989

Causes Other than 3480 Hardware Failures
Possible software problem.

Possible software problem.

Possible software problem.

Possible software problem.

Possible software problem.

The Power On/Off switch is set to Off.
The Online/Offline switch is set to offline.
The Drive Address switch is not set to the correct address.

Possible software problem.

The tape was blank or the tape had been positioned beyond the last written
data.

Possibie software problem.

Possible software problem.

Possible software problem.

Possible software problem.

Possible software problem.

Possible software problem.

Possible software problem.

Possible software problem.

Possible software problem.

o b aused by other Q. 2150 Haw. ranls (Cont.) STAG' 105

Action
See "Possible Software Problem” on START 130.

See “Possible Software Problem” on START 130. K

See "Possible Software Problem” on START 130.

See "Possible Software Problem” on START 130.

See "Possible Software Problem” on START 130.

1. Verify that these switches are set to the correct position; if not set the switches to the
following positions:

* The Power On/Off switch to On.
¢ The Online/Offline switch to Online.
* The Drive Address switch to the correct address.

2. Do one of the following:

* Ifany of these switches were determined to be in the wrong position at the time this
error occurred, IPL the MD and select option 3, Unit Test.

¢ Ifthese switches were determined to be in the correct position at the time this error
occurred, return to the MD and press the ENTER key.
See "Possible Software Problem” on START 130.
IPL the MD and seliect option 3, Unit Test.

See "Possible Softwvare Problem” on START 130.

See "Possible Software Probiem” on START 130.

See “Possible Software Problem” on START 130.

See "Possible Software Problem” on START 130.

See "Possible Software Problem” on START 130.

See "Possible Software Problem” on START 130.

See “Possible Softvwware Problem™ on START 130.

See "Possible Softvware Problem” on START 130.

See "Possible Softvware Problem™ on START 130.
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Fault Syngom Codes Céugj by otherthan’§80 Hardware Fglres (Continued?

FsC
4D74

4D75

4E80
4E81

4EBA

4E8B

FSC Definition

A Control Access command attempted the
temporary unassign function, but a prior

command had not established a password.

A Control Access command attempted the
generalized unassign function, but the
channel path that issued the command did
not have assignment of the drive.

An invalid function-control byte has been
received.

A Library Function command has been
received but not on a library system.

The drive is not online.

The addressed drive is assigned to a path
group that does not contain the channel

path on which the command was received.

3480 MI EC A57723
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Causes Other than 3480 Hardware Failures
Possible software problem.

Possible software problem.

Possible software probiem.
Possible software problem.

The Power On/Off switch is set to off.
The Online/Offline switch is set to offline.

The Drive Address switch is not set to the correct address.

Possible software problem or host processor channel
problem or overrun condition.

FS('Qhuéed by other than 3480 Hdw. Failures (Cont.) STAFﬁs 106

Action
See “Possible Software Problems” on START 130.

See "Possible Software Problems” on START 130.

See “Possible Software Problems” on START 130.
See "Possible Software Problems” on START 130.

1. Verify that these switches are set to the correct position; if not, set
the switches to the following position:
The Power On/Off snitch is set to on.
The Online/Offline switch is set to online.
The Drive Address switch is not set to the correct address.

2. Do one of the following:

If any of these switches are determined to be in the wronged
position at the time this error occurred, IPL the MD and select
option 3 - Unit Test. -

If these switches were determined to be in the correct position at
the time this error occurred, return to the MD and press the
ENTER key.

See “Possible Software Problem” on START 130.
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Fault Sﬁ)tom Codes Caeed by other thae480 Hardware Qlures (Continug

FSC FSC Definition

4D8D | The Perform Subystem Command received
an invalid order or flag byte.

52nn The channel command did not match.

5343 A CU-CU message was invalid or lost.

5605 The channel adapter detected a parity error
on a channel command.

SAD4 | A Collision Detect was sensed as the
control unit was coming up.

SBBO0 | The buffer switch was made free because of
no activity on the channel path. Sense byte
9 contains the failing channel adapter
address.

80 = Channel adapter A
40 = Channel adapter B
20 = Channel adapter C
10 = Channel adapter D

5BB1 | The buffer switch was made free because of
no activity on the channel path. Sense byte
9 contains the failing channel adapter
address.

80 = Channel adapter A
40 = Channel adapter B
20 = Channel adapter C
10 = Channel adapter D

7093 In read mode, an interblock gap was not
detected within 2.0 mm (0.08 in.) after ‘gap
in'.

7094 The status from the drive did not indicate
‘beginning of tape’ or ‘density mark
successfully written’ at ‘gap in’ time in a
write operation. The control unit ERP will
be called to rewind and retry the write
density mark operation.

70C2 A block ID mismatch occurred on a read
forward operation. The block just read from
the tape does not have the expected block
ID sequence number.

70C3 | A block ID mismatch occurred on a read
backward operation. The block just read
from the tape does not have the expected
block ID sequence number.

3480 MI EC A57723

© Copyright IBM Corp. 1982, 1989

Causes Other than 3480 Hardware Failures
Possible software problem.

Possible host processor channel problem or overrun

condition.
Both CU ID switches are set to the same ID.

Possible host processor channel problem or overrun
condition.

Both CU ID switches are set to the same ID.

Possible host processor channel problem or overrun
condition.

Possible host processor channel problem or overrun
condition.

Possible tape media problem.

Possible tape media problem.

The tape was written with the wrong ID or a permanent write
error ERPA was ignored.

The tape was written with the wrong ID or a permanent write
error ERPA was ignored.

O G Caused by othelQan 3480 Haw. FalQks cont)y STAT 110

Action
See “Possible Software Problems” on START 130.

See “Possible Host Processor Channel Problems or Overrun Condition”
on START 135.
See “Setting th e Control Unit Addresses” on PANEL 12.

* If the switc hes are correct, press ENTER on the MD.

¢ If the switc hes are incorrect:

1. IML th e control unit (see PANEL 7).

2. IPL thes MD and select option 3, Unit Test.

See “Possible Host Processor Channel Problems or Overrun Condition "
on START 135.

See "“Setting th e Control Unit Addresses” on PANEL 12.
* If the switc hes are set correctly, press ENTER on the MD.
* If the switc hes are incorrectly set

1. IML th e control unit (see PANEL 7).

2. IPL the® MD and select option 3, Unit Test.

See “Possible dost Processor Channel Problems or Overrun Condition”
on START 135.

See “Possible 1ost Processor Channel Problems or Overrun Condition”
on START 135.

See “Possible ape Media Problems” on START 130.

See “Possible Mape Media Problems” on START 130.

IPL the MD and select option 3, Unit Test.

IPL the MD and select option 3, Unit Test.

IBM Confidential — 10 May 89
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Fault Syeptom Codes Cagd by other thag480 Hardware Qlures (Continug 0 FQCaused by othean 3480 Hdw. FaiQs (Cont.) ST@T 111

FSC FSC Definition Causes Other than 3480 Hardware Failures Action

7093 In read mode, an interblock gap was not detected within Possible tape media problem. See "Possible Tape Media Problems” on START 130.
2.0 mm (0.08 in.) after ‘gap in'.

7094 The status from the drive did not indicate ‘beginning of Possible tape media problem. See "Possible Tape Media Problems” on START 130.
tape’ or ‘density mark successfully written' at ‘gap in’
time in a write operation. The control unit ERP will be
called to rewind and retry the write density mark

operation.

70C2 A block ID mismatch occurred on a read forward The tape was written with the wrong ID or a permanent write error ERPA was IPL the MD and select option 3, Unit Test.
operation. The block just read from the tape does not ignored.
have the expected block ID sequence number.

70C3 A block ID mismatch occurred on a read backward The tape was written with the wrong ID or a permanent write error ERPA was IPL the MD and select option 3, Unit Test.
operation. The block just read from the tape does not ignored.
have the expected block ID sequence number.

7002 A block ID mismatch occurred on a read forward The tape was written with the wrong ID or a permanent write error ERPA was IPL the MD and select option 3, Unit Test.
operation in extended data format. The block just read ignored.

from the tape does not have the expected block ID
sequence number.

70D3 A block ID mismatch occurred on a read backward The tape was written with the wrong ID or a permanent write error ERPA was IPL the MD and select option 3, Unit Test.
operation in extended data format. The block just read ignored.
from the tape does not have the expected block ID
sequence number.

3480 MI EC A57723 IBM Confidential FSC Caused by other than 3480 Hdw. Failures (Cont) START 111
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FSC Caused by other than 3480 Hdw. Failures (Cont.)

FSC

FSC Definition

Causes Other than 3480 Hardware Fallures

Action

4D74

A Control Access command attempted the
temporary unassign function, but a prior
command had not established a password.

Possible software problem.

See "Possible Software Problems” on START 130.

4D75

A Control Access command attempted the
generalized unassign function, but the
channel path that issued the command did
not have assignment of the drive.

Pcssible software problem.

See "“Possible Software Problems™ on START 130.

52nn

The channel command did not match.

Possible host processor channel problem or overrun
condition.

See “Possible Host Processor Channel Problems or Overrun Condition”

on START 135.

5343

A CU-CU message was invalid or lost.

Both CU ID switches are set to the same ID.

See “Setting the Control Unit Addresses” on PANEL 12.
o |f the switches are correct, press ENTER on the MD.
e |f the switches are incorrect:

1. IML the control unit (see PANEL 7).

2. IPL the MD and select option 3, Unit Test.

5605

The channel adapter detected a parity error
on a channel command.

Possible host processor channel problem or overrun
condition.

See “Possible Host Processor Channel Problems or Overrun Condition "

on START 135.

§BB0

The buffer switch was made free because of
no activity on the channel path. Sense byte
9 contains the failing channel adapter
address.

80 = Channel adapter A

40 = Channel adapter B

20 = Channel adapter C

10 = Channel adapter D

Possible host processor channel problem or overrun
condition.

See "Possible Host Processor Channel Problems or Overrun Condition”

on START 135.

SBB1

The buffer switch was made free because of
no activity on the channel path. Sense byte
9 contains the failing channel adapter
address.

Channel adapter A

Channel adapter B

Channel adapter C

Channel adapter D

N
o
[ I [

Possible host processor channel problem or overrun
condition.

See “Possible Host Processor Channel Problems or Overrun Condition”

on START 135.

7093

In read mode, an interblock gap was not
detected within 2.0 mm (0.08 in.) after ‘gap
in'.

Possible tape media problem.

See “Possible Tape Media Problems” on START 130.

7094

The status from the drive did not indicate
‘beginning of tape’ or ‘density mark
successfully written’ at ‘gap in’ time in a
write operation. The control unit ERP will
be called to rewind and retry the write
density mark operation.

Possible tape media problem.

See "Possible Tape Media Problems” on START 130.

70C2

A block ID mismatch occurred on a read
forward operation. The block just read from
the tape does not have the expected block
ID sequence number.

The tape was written with the wrong ID or a permanent write
error ERPA was ignored.

IPL the MD and select option 3, Unit Test.

70C3

A block ID mismatch occurred on a read
backward operation. The block just read
from the tape does not have the expected
block ID sequence number.

The tape was written with the wrong ID or a permanent write
error ERPA was ignored.

IPL the MD and select option 3, Unit Test.

3480 MI

EC336396
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Fault Symptom Codes Caused by other than 3480 Hardware Failures (Continued) FSC Caused by other than 3480 Hdw. Failures (Cont.) START 115

FSC FSC Definition Causes Other than 3480 Hardware Failures Action

7141 A density mark criteria was not met after Possible tape media problem. See “Possible Tape Media Problems” on START 130.
five retries. A valid density pattern must be
detected in 40 out of 50 samples of the read
pattern register (RPR) (every 500
microseconds).

7142 A time-out occurred after waiting 2.5 Possible tape media problem. See "Possible Tape Media Problems™ on START 130.
milliseconds for the ‘density separator’
(beginning of block interrupt, level 2
interrupt).

7143 A time-out occurred after waiting 1.3 Possible tape media problem. See “Possible Tape Media Problems” on START 130.
milliseconds for the ‘interblock gap’ that
follows the ‘density separator’.

7144 A time-out occurred after waiting 1.3 Possible tape media problem. See "Possible Tape Media Problems” on START 130.
milliseconds for ‘write end’ in the write
status/error (WSE) register when trying to to
write a ‘density separator’.

7152 A read back check of an ‘interblock gap’ Possible tape media problem. See "Possible Tape Media Problems” on START 130.
detected that the ‘interblock gap’ was too
long. Maximum ‘interblock gap’ length is
3.0 mm (0.12 in.).

7153 A void was detected during a read The tape was blank or the tape had been positioned beyond IPL the MD and select option 3, Unit Check.
operation. the last written data.
7154 A data transfer time-out was detected Possible tape media problem. See “Possible Tape Media Problems"” on START 130.

during a read operation. No valid
‘interblock gap’ was detected within 67
milliseconds after ‘beg sync' was detected.
(The timer is not set if the subsystem is in
synchronous mode).

7155 A data transfer time-out was detected Possible tape media problem. See “Possible Tape Media Problems” on START 130.
during a read back check operation. No
valid ‘interblock gap’ was detected within 67
milliseconds after ‘beg sync’ was detected.
(The timer is not set if the subsystem is in
synchronous mode).

7159 A read back check time-out occurred Possible tape media problem. See "Possible Tape Media Problems” on START 130.
waiting for the ‘interblock gap’ following an
‘erase gap’. ‘Interblock gap’ must be
detected with 6.1 milliseconds after the
‘write erase gap' is started.

7161 ‘Density separator’ was not detected before Attempted to read a blank tape. IPL the MD and select option 3, Unit Test.
45 sets of samples were taken (1025 mm -
404in.).
7162 ‘Density separator’ was detected, but no set Possible tape media problem. See "Possible Tape Media Problems” on START 130.

of samples met the read criteria.

3480 M EC336396 FSC Caused by other than 3480 Hdw. Failures (Cont) START 115
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Faulit S)eptom Codes Caeed by other thag480 Hardwareeilures (Continuq

FSC
MmN

74nn

7503

76nn

7702

8100
8101
8102

A112

FSC Definition

When in synchronous mode, the device transfer
overran the channel transfer.

A read back check error occurred on the last
record.

During the read back check of a record, the
microprocessor recelved a level 3 interrupt
because ‘end sync' timed out waiting for
‘interblock gap’ (100 microseconds).

A read error occurred on the last record. A level 3
interrupt was received because ‘end sync’ timed
out waiting for ‘interblock gap’ (100
microseconds).

256 ‘erase gaps’ have been read without detecting
a block or tape mark.

No patches are available for this drive’s EC level.
Possible hardware EC compatibility problem.
Possible hardware EC compatibility problem.

The Unload switch was pressed.

Manual rewind.

Bit 0 of status byte 2 from the drive did not indicate
the correct control unit

Two drives with logical address in sense byte 9
and sense byte 30 are indicating the same
physical address.

A packet ID mismatch occurred on a read
operation in 3480 extended data format. The data
read from the tape does not have the expected
packet 1D sequence number.

3480 Ml EC A57723
© Copyright IBM Corp. 1982, 1889

Causes Other than 3480 Hardware Failures
Possible host processor channel problem or overrun condition.

Possible tape media problem.

Possible tape media problem.

Possible tape media problem.

Tape was written with only ‘erase gaps’.

Possible EC compatibility probiem.
Possible EC compatibility problem.
Possible EC compatibility problem.
The operator manually unloaded a drive.

The operator pressed the Rewind switch.

A drive or drives are set to the wrong range of logical addresses.
Drives attached to control unit 0 must be addressed from 0-7. Drives
attached to control unit 1 must be addressed from 8-F. Both Control
Unit ID switches are set to the same ID.

Two drives may have the same physical address set in their Physical
Address switches.

The tape was written with the wrong packet ID or a permanent write
error ERPA was ignored.

O FOCaused by otheren 3480 Hdw. Faias (Cont.) STeT 120

Action

See “Possible Hest Processor Channe! Problems or Overrun Condition” on START
135.

See “Possible Tape Media Probiems” on START 130.

See “Possible Tape Media Problems™ on START 130.

See “Possible Tape Media Problems” on START 130,

IPL the MD and select option 3, Unit Test.

See “Possible EC Level Compatibility Probiems™ on START 135.
See “Possible EC Level Compatibility Problems” on START 135.
See “Possible EC Level Compatibility Problems™ on START 1%5.

1. Search your sense data for a previous record for the same device.
2. IPLthe MD.
3. Select option 1, Start Repair.

4. Enter the new sense data from the record identified in step 1 when requested.
IPL the MD and s:elect option 3, Unit Test.
Check the drive liogical address and the Control Unit ID switches.

If the drive addresss and Control Unit ID switches are set correctly, return to the
procedure that sent you here and continue with that procedure.

If the drive addre:ss or Control Unit ID switches are set incorrectly, set the switches
correctly, IPLthe MD and select option 3, Unit Test. IPL the MD and select option 3,
Unit Test.

Check the drive pohysical address switch settings for the two indicated drives.

If the physical ad dress switches are not set to the same value, return to procedure
that sent you herre and continue with that procedure.

If the physical ad dress switches are set to the same value, change one or both
physical address; switches to a unique value. IPL the MD and select option 3, Unit
Test.

IPL the MD and s;elect option 3, Unit Test.

IBM Coi nfidential FSC Caused by other than 3480 Hdw. Failures (Cont.)
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FSC FSC Detinition Causes Other than 3480 Hardware Failures Action

7171 When in synchronous mode, the device Possible host processor channel problem or overrun See "Possible Host Processor Channel Problems or Overrun Condition”
transfer overran the channel transfer. condition. on START 135.

74nn A read back check error occurred on the Possible tape media problem. See "Possible Tape Media Problems” on START 130.
last record.

7503 During the read back check of a recoid, the Possible tape media problem. See “Possible Tape Media Problems™ on START 130.

microprocessor received a level 3 interrupt
because ‘end sync’ timed out waiting for
‘interblock gap’ (100 microseconds).
76nn A read error occurred on the last record. A Possible tape media problem. See “Possible Tape Media Problems” on START 130.
level 3 interrupt was received because ‘end
sync' timed out waiting for ‘interblock gap’
(100 microseconds).
7702 256 ‘erase gaps' have been read without Tape was written with only ‘erase gaps'. IPL the MD and select option 3, Unit Test.
detecting a block or tape mark.

8100 No patches are available for this drive's EC Possible EC compatibility problem. See "Possible EC Level Compatibility Problems” on START 135.

level.

8101 Possible hardware EC compatibility Possible EC compatibility problem. See "Possible EC Level Compatibility Problems” on START 135.

problem.

8102 Possible hardware EC compatibility Possible EC compatibility problem. See "Possible EC Level Compatibility Problems” on START 135.

problem.

8202 The Unload switch was pressed. The operator manually unloaded a drive. 1. Search your sense data for a previous record for the same device.
2. IPL the MD.

3. Select option 1, Start Repair.
4. Enter the new sense data from the record identified in step 1 when
requested.

8204 Manual rewind. The operator pressed the Rewind switch. IPL the MD and select option 3, Unit Test.

86C0O Bit 0 of status byte 2 from the drive did not A drive or drives are set to the wrong range of logical Check the drive logical address switch settings.

indicate the correct interface. addresses. Drives attached to control unit 0 must be
addressed from 0-7. Drives attached to control unit 1 must be If the drive address swilches are set correctly, return to the procedure
addressed from 8-F. that sent you here and continue with that procedure.
If the drive address switches are set incorrectly, set the switches to the
proper addresses. IPL the MD and select option 3, Unit Test.

9000 Two drives with logical address in sense Two drives may have the same physical address set in their Check the drive physical address switch settings for the two indicated

byte 9 and sense byte 30 are indicating the Physical Address switches. drives.

same physical address.
If the physical address switches are not set to the same value, return to
procedure that sent you here and continue with that procedure.
If the physical address switches are set to the same value, change one or
both physical address switches to a unique value. IPL the MD and select
option 3, Unit Test.

A130 A buffer-to-channel transfer caused a check Possible host processor channel problem or overrun See "“Possible Host Processor Channel Problems or Overrun Condition”

2 condition. condition. on START 135.
A170 A channel-to-buffer transfer caused a check Possible host processor channel problem or overrun See “Possible Host Processor Channel Problems or Overrun Condition”
2 condition. condition. on START 135.

CCDD | Fifty consecutive errors have occurred. Information message only. Using the host processor console messages or EREP, look for other
sense records with a different FSC for this control unit. Use the new
determined FSC for troubleshooting.

3480 Mi EC336396
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Fault Symptom Codes Caused by other than 3480 Hardware Failures (Continued)

FSC Caused by other than 3480 Hardware Failures (Cont.)

FSC FSC Definition Causes Other than 3480 Hardware Failures Action
CCEE | An error occurred during a synchronous Information message only. Using the host processor console messages or EREP, look for other
read or write operation. sense records with a different FSC for this control unit. Use the new
determined FSC for troubleshooting.
Note: Error recovery is not
performed for errors that occur in
‘synchronous mode’.
DOnn | The read status register (RSR) contains Possible tape media problem. See “Possible Tape Media Problems” on START 130.
active bits 5, 6, or 7. The nn indicates which
bits are active in the RSR.
D584 | During channel/buffer communication, a Possible host processor channel problem or overrun See “Possible Host Processor Channel Problems or Overrun Condition”
buffer checker had detected an error. condition. on START 135.
ES501 A condition code 3 (CC3) or path inoperative Possible host processor channel problem or overrun See “Possible Host Processor Channel Problems or Overrun Condition”
condition has occurred. condition. on START 135.
E502 A condition code 3 (CC3) or path inoperative Possible host processor channel problem or overrun See “Possible Host Processor Channel Problems or Overrun Condition”
condition has occurred and the control unit condition. ) on START 135.
will not go online.
ES505 A solid condition code 3 (CC3) or path Possible host processor channel problem or overrun See "Possible Host Processor Channel Problems or Overrun Condition”
inoperative condition has occurred and condition. on START 135.
channel adapters are enabled.
E511 An interface control check or channel data Possible host processor channel problem or overrun See “Possible Host Processor Channel Problems or Overrun Condition”
check has occurred. condition. on START 135.
ES13 There is an IFCC or channel data check and Possible host processor channel problem or overrun See “Possible Host Processor Channel Problems or Overrun Condition”
a tag failure is indicated. condition. on START 135.
E514 | There is an IFCC or channel data check and Possible host processor channel problem or overrun See "Possible Host Processor Channel Problems or Overrun Condition”
a bus failure is indicated. condition. on START 135.
E520 The host processor channel has detected a Possible host processor channel problem or overrun | See “Possible Host Processor Channel Problems or Overrun Condition”
timeout or a hang condition. condition. on START 135.
EB00 | The service representative has informed the Possible tape media problem. See "Possible Tape Media Problems” on START 130.
MD that there are too many temporary data
errors based on Format 21 sense records
from EREP or processor Console message
information.
3480 Ml EC336396
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FSC FSC Definition

A130 A buffer-to-channel transfer caused a check 2
condition.

A170 A buffer-to-channel transfer caused a check 2
condition.

A buffer-to-channel transfer caused a check 2
condition.

A buffer-to-channel transfer caused a check 2
condition.

A2nn
A3nn
AS5nn A buffer-to-channel transfer caused a check 2
condition.

A6nn

A buffer-to-channel transfer caused a check 2
condition.

A7nn A buffer-to-channel transfer caused a check 2
condition.

ABmn A buffer-to-channel transfer caused a check 2
condition.

CCDD Fifty consecutive errors have occurred.

CCEE An error occurred during a synchronous read or
write operation.

Note: Error recovery is not performed for errors
that occur in ‘synchronous mode’.

DOnn The read status register (RSR) contains active bits
5,6, 0r 7. The nn indicates which bits are active in
the RSR.

D584 During channel/buffer communication, a buffer
checker had detected an error.

DAMN The CMS register indicates an error, where nn
the BCSE register.

DCmn The CMS register indicates an error, where nn
the CTXE or CPEO register.

I

- E501 A condition code 3 (CC3) or path inoperative
condition has occurred.

E502 A condition code 3 (CC3) or path inoperative
condition has occurred and the control unit will not
go online.

E505 A solid condition code 3 (CC3) or path inoperative
condition has occurred and channel adapters are
enabled.

E511 An interface control check or channel data check
has occurred.

E513 There is an IFCC or channel data check and a tag
failure is indicated.

E514 There is an IFCC or channel data check and a bus
failure is indicated.

E520 The host processor channel has detected a
timeout or a hang condition.

EB00 The service representative has informed the MD
that there are too many temporary data errors
based on Format 21 sense records from EREP or
processor Console message information.

3480 MI EC A57723

© Copyright IBM Corp. 1982, 1989

Causes Other than 3480 Hardware Failures

Possible host processor channel problem or overrrun condition.

Possible host processor channel problem or overrrun condition.

Possible host processor channel problem or overrrun condition.

Possible host processor channe! problem or overrrun condition.

Possible host processor channel problem or overrrun condition.

Possible host processor channel problem or overrrun condition.

Possible host processor channel problem or overrrun condition.

Possible host processor channel problem or overrrun condition.

Information message only.

Information message only.

Possible tape media problem.

Possible host processor channel problem or overrun condition.

Possible tape media problem.

Possible tape media problem.

Possible host processor channel problem or overrun condition.

Possible host processor channel problem or overrun condition.

Possible host processor channel problem or overrun condition.

Possible host processor channel problem or overrun condition.

Possible host processor channel problem or overrun condition.

Possible host processor channel problem or overrun condition.

Possible host processor channel problem or overrun condition.

Possible tape media problem.

Action

See “Possibie I ost Processor Channel Probiems or Overrun Condition” on START
135.

See “Possible | ost Processor Channel Problems or Overrun Condition” on START
135.

See “Possible I ost Processor Channel Problems or Overrun Condition” on START
135.

See “Possible | ost Processor Channel Problems or Overrun Condition” on START
135.

See “Possible b ost Processor Channel Problems or Overrun Condition” on START
135.

See “Possible t ost Processor Channel Problems or Overrun Condition” on START
135.

See “Possible I ost Processor Channel Problems or Overrun Condition” on START
135.

See “Possible I ost Processor Channel Problems or Overrun Condition” on START
135.

Using the host p rocessor console messages or EREP, look for other sense records

with a different f SC for this control unit. Use the newly determined FSC for
troubleshooting.

Using the host p rocessor console messages or EREP, look for other sense records
with a different } SC for this control unit. Use the newly determined FSC for
troubleshooting.

See “Possible T.ape Media Problems” on START 130.

See “Possible H ost Processor Channel Problems or Overrun Condition” on
START 135.

See “Possible T ape Media Problems” on START 130.
See “Possible T ape Media Problems” on START 130.
See “Possible H ost Processor Channel Problems or Overrun Condition” on

START 135.

See “Possible F ost Processor Channel Problems or Overrun Condition” on
START 135.

See “Possible I ost Processor Channel Problems or Overrun Condition™ on
START 135.

See “Possible I ost Processor Channel Problems or Overrun Condition” on
START 135.

See “Possible | ost Processor Channel Problems or Overrun Condition” on
START 135.

See “Possible I ost Processor Channel Problems or Overrun Condition” on
START 135.

See “Possible I ost Processor Channel Problems or Overrun Condition” on
START 135.

See “Possible T ape Media Problems” on START 130.
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Fault Syin om Codes Caused by other than 980 Hardware Fﬁlres (Continued)

Actions for Possible Non-FRU Caused Error
Codes.

Possible Tape Media Problems

The following error codes can indicate possible tape media
probiems.

4780 7142 7155 74nn
7093 7143 7158 7503
7094 7144 7161 76nn
70C2 7152 7162 7702
70C3 7153 7163 Denn
7141 7154 . E808

Errors detected in the data-flow area of the 3480 subsystem can
also be caused by the tape media. The FSC/Error Code correctly
points to the possible subsystem hardware FRUs. However,
sometimes the replacement of these FRUs does not correct the
problem. You should determine if the problem was caused by
the tape media before replacing the subsystem FRUs.

This procedure assumes that you have an error code that is
listed in the above list. This error code came from the 3480
product-trained maintenance package failure detection process
(without a fix), the sense data from the host processor console
message, or EREP. To determine if the problem could be caused
by the tape media, do the following action.

Perform EREP analysis to determine if the problem is related to a
unique tape volume. See MSG 1 for “EREP Analysis/Predictive
Maintenance.” Look at the subsystem exception report to
determine if a tape volume is shown on the “Volume or Creating
Drive Permanent Read or Write Errors on One or More Drive” or
“Volume or Creating Drive Failed Temporary Read or Write
Limits on More Than One Drive” or “Volume Failed Temporary
Read or Write Limits.” Follow the directions defined in the EREP
Analysis/Predictive Maintenance Procedures.

¢ If the EREP Analysis/Predictive Maintenance Procedures
indicate that the tape media is not the problem, continue with
the maintenance specified for the product trained service
representative in the product maintenance package, or for
the support trained service representative, the additional
actions specified in the FSI for the failing FSC.

¢ If the EREP Analysis/Predictive Maintenance Procedures
indicate that tape media is the problem and multiple
cartridges are failing, go to Media Contamination Fault
Determination Criteria on START 140.

* If the EREP Analysis/Predictive Maintenance Procedures
indicate that the tape media is the problem and a single
cartridge is failing, go to Single Cartridge Fault
Determination Criteria on START 145.

3480 MI EC A57723
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Possible Software Problems

The following error codes can indicate possible software
problems.

J3E4 4261 4821 4071 4E80
33E5 4262 4822 4p72 4E81
3C60 4280 4B23 4D73 4EBA
3F13 4780 4B24 4D74 4E8B
4200 4B20 4D70 4075

4260

There are error codes that can be caused by either hardware or
software problems. For example:

* A programmer could accidentally use an illegal 3480
subsystem command.

* The 3480 hardware could have a malfunction that decodes a
correct command as an illegal command.

For these possible software problems suspect:

1. New programs or jobs, new PTFs, APARs, or program
versions have been installed.

2. New applications of existing programs or jobs are being run.

3. Configuration changes have been made and the description
of the error code relates to assignment or path group
problems. This assumes that the 3480 Product MD Diskette,
Start Repair option run without detecting an error.

If there is a potential software problem, you should ask for
software aid.

Assistance in identifying software problems can be found by
looking at the failing CCW in the EREP OBR edit report (SEE

MSG 1). The 3480 Magnetic Tape Subsystem manual,
GA32-0042, can also be used as areference. This manual
defines all of the legal 3480 commands and any necessary
prerequisites. By identifying the failing CCW chain, you can
determine if the commands are correct. If they are correct, you
can use OLT 0200A (FRIEND) to execute a loop of the failing CCW

.string for the drive reporting the error code.

Problems relating to Assign, Unassign, Control Access, or Path
Group ID, usually can be related to the host processor I/O
generation. See the host processor problem determination
manual for the operating processor in use at the time of failure
(for example, 3033/MVS Processor Problem Determination
Guide, Z2229-0344).
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This can be used to determine if the processor is set up to
provide access to the device specified in the user's failing CCW
program. It may be necessary to take processor traces of the 1/0
operations. The access paths set up for the operating processor
in use are defined in the host processor's UCBs.
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* If the software is not the problem, continue with the
maintenance specified for the product trained service
representative in the product maintenance package, or for
the support trained service representative, the additional
actions specified in the FSl for the failing FSC.

* |If the software is the problem, inform the customer of the
problem and do one of the following:

1. IML the control unit (see PANEL 7)
2. Re-IPL the MD

3. Select option 3, Unit Test.

STAR?i 30
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Fault Symptom Codes Caused by other than 3480 Hardware Failures (Continued)

Actions for Possible Non-FRU Caused Error
Codes.

Possible Tape Media Problems

The tollowing error codes can indicate possible tanc media
problems.

4780 7142 7155 T4nn
7093 7143 7159 7503
7094 7144 7161 76nn
70C2 7152 7162 7702
70C3 /153 7163 DOnn
7141 7154 £800

Errors detected in the data tlow area of the 3480 subsystem can
also be caused by the tape media. The FSC/Error Code correctly
points to the possible subsystem hardware FRUs. However,
sometimes the replacement of these FRUs does not correct the
problem. You should determine if the problem was caused by
the tape media before replacing the subsystem FRUs.

This procedure assumes that you have an error code that is
listed in the above list. This error code came from tho 3480
product-trained maintunance package failure detection procuss
(without a fix), the sense data from the host processor console
message, or EREP. To determine if the problem could be caused
by the tape media, do the following action.

Perform EREP analysis to determine if the problem is related to a
unique tape volume. Sce MSG 1 for "EREP Analysis/Predictive
Maintenance.” Look at the subsystem exception report to
determme if a tape volume is shown on the "Volume or Creating
Drive Permanent Read or Write Errors on One or More Drive” or
“Volume or Creating Drive Failed Temporary Read or Write
Limits on More Than One Drive” or "Volume Failed Temporary
Read or Write Limits.” Follow the directions defined in the EREP
Analysis/Predictive Maintenance Procedures.

® it the EREP Analysis/Predictive Maintenance Procedures
indicate that the tape media is not the problem, continue with
the maintenance specified tor the product trained service
rapresentative in the product maintenance package, or for
the support trained service rapresentative, the additional
actions specified in the FSI for the failing FSC.

® If the EREP Analysis/Predictive Maintenance Procedures
indicate that tape media s the problem and multiple
cartridges are failing, go to Media Contamination Fault
Determination Criteria on START 140.

®* I EREP Analysis/Predictive Maintenance Procedures
indicate that the tape media Is the problem and a singlo
cartridge is failing, go to Single Cartridgo Fault
Determination Criteria on START 145

3480 M1 EC336396
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Possible Software Problems

The following error codes can indicate possible softwaro
problems

C C
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This can be used to determing if the processor is set up to
provide access to the device specified in the user’s failing CCW
program. It may be necessary to take processor traces of the 110
operations’ The access paths set up for the operating processor

C

in use are defined in the host processor’'s UCBs.

33E4 261 4821 4071

33k5 4262 4822 4072 ® If the software is not the problem, continue with the

3C60 4280 4823 4073 maintenance specified for the product trained service
3F13 4780 4824 4074 representative in the product maintenance package, or for
:ggg 4820 4070 4D75 the support trained service representative, the additional

There are error codes that can be caused by either hardware or
software problems. For example:

® A programmer could accidentaily use an lllegal 3480
subsystem command.

® The 3480 hardware could have a maltunction that decodes a
correct command as an illegal command.

For these possible software problems suspect:

1. New programs or Jobs, new PTFs, APARs, or program
versions have been Installed.

2. New applications of existing programs or jobs are being run.

3. Configuration changes have been made and the description
of the error code relates to assignment or path group
problems. This assumes that the 3480 Product MD Diskette,
Start Repair option run without detecting an erior.

It there is a potential software problem, you should ask for
software aid.

Assistance in identifying software problems can be found by
looking at the failing CCW in the EREP OBR edit report (SEE

MSG 1). The 3480 Magnetic Tape Subsystem manual,
GA32-0042, can also be used as a reference. This manual
defines all of the legal 3480 commands and any necessary
prerequisites. By identifying the failing CCW chain, you can
determine if the commands are correct If they are correct, you
can use OLT 0200A (FRIEND) to execute a loop of the failing CCW
string for the drive reporting the error code.

Problems relating to Assign, Unassign, Control Access, or Path
Group ID, usually can be related to the host processor I/0
generation. See the host procsessor problem determination
manual for the operating processor in use at the time of failure
(for example, 3033/MVS Processor Problem Determination
Guide, 2229-0344).

actions specified in the FSI for the failing FSC.

If the software Is the problem, inform the customer of the

problem and do one of the following:

1. IML the control unit (see PANEL 7)
2. Re-IPL the MD
3. Select option 3, Unit Test.

FSC Caused by other than 3480 Hdw. Failures (Cont.)
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Fault Symptom Codes Caused by other than 3480 Hardware Failures (Continued)

Possible Host Processor Channel Problems or
Overrun Condition

The following error codes can indicate possible host processor
channel problems or overrun conditions.

2200 5605 D584
2201 5880 E501 (CC=3)
3300 5881 E511
33e4 7171 E520
33E5 A130 52nn
Al170

Note: An overrun condition on an MVS system may be
caused by customers canceling a job.

1. Run OLT 3480A to determine that the subsystem operates
correctly with the host processor channel.

2. If OLT 3480A runs correctly, suspect a possible overrun
condition. Go to "“Actions for Possible Overrun Conditions”
on START 135.

3. If OLT 3480A fails, run the internal electronic wrap test
diagnostic. (See DIAG 1 for “Channel Adapter Function Test
- routine EE64.")

4. |f diagnostic EE64 fails, the problem is in the 3480 control
unit. Do one of the following:

®  Product Tralned Service Representative
a. IML the control unit (see PANEL 7)
b. IPL the MD
c. Select option 1, Start Repair.

®  Support Trained Service Representative

Follow the procedures for additional actions in the FSI
for the failing FSC.

5. If diagnostic EE64 runs correctly, run the external wrap test
diagnostic. (See DIAG 1 for “Channel Interface Wrap Test -
routine EE62.")

Warning: Use care when running this diagnostic.
Disconnecting the channel interface cables will cause

interference to host processor operation for other units on
the same channel.

3480 MI EC336396
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If diagnostic EE62 runs successfully, suspect the host
processor channel to be the problem and contact the service
representative responsible for the host processor.

If diagnostic EE62 fails, the 3480 is the cause of the problem.
The area most likely to be causing the probiem is the
channel adapter driver/receiver cards or the bus and tag
shoe cards.

Prior to replacing FRU's, ensure that the terminators used
for this test are not defective.

If the original product maintenance package internal wrap
diagnostics continue to fail even after all FRUs called out
were replaced, diagnostic EE64 (see DIAG 3) can be used to
isolate board interconnection probiems.

If the host processor channel is not the problem, do one of
the following:

— Product Trained Service Representative
1. IML the control unit (see PANEL 7)
2. IPL the MD
3. Select option 1, Start Repair.

— Support Trained Service Representative

Follow the procedures for additional actions in the FSI
for the failing FSC.

If the host processor channel is the problem, do one of the
following:

— Product Tralned Service Representative
1. IML the control unit (see PANEL 7)
2. Re-IPL the MD
3. Select option 1, Start Repair.

— Support Trained Service Representative

Follow the procedures for additional actions in the FSI
for the failing FSC.

FSC Caused by other than 3480 Hdw. Failures (Cont.)

Actions for Possible Overrun Conditions
Two types of overrun conditions are possible:

® Overruns that occur between host processor channel and the
3480 subsystem.

® Qverruns that occur between the 3480 control unit and the
3480 drive.

The 3480 buffer synchronizes the data rate between the 3480
drive and the host processor channel.

Intermittent overruns should not be a concern. However, if
overruns occur repeatedly, the following areas should be
considered:

® Verify that the 3480 control unit address (mode) switches are
set for the correct channel (see PANEL 12).

® Verify that the host operating processor in use has the UCW
for the 3480 subsystem assigned in the ‘unshared’ and
‘streaming’ mode.

Some additional non-3480 subsystem causes of overruns are:

® Host processor loading can cause throughput to deteriorate.
For example, the operating processor access method
(Indirect Addressing List pointer) slowing down can cause
3480 overruns.

®  When the host processor is operating in Interlock Mode
(3033 or low end host processors) and the 3480 subsystem is
operating in tape synchronous mode, large blocks of data
are being processed. This can occur during data chaining
when the CCW count is more than 128 kilobytes.

Inform the customer to reduce the chained block size to less
than 128 kilobytes to resolve the specific overrun condition.

If the overrun condition is not the problem, continue with the
maintenance specified for the product trained service
representative in the product maintenance package, or for the
support trained service representative, the additional actions
specified in the FSI for the failing FSC.

START 135

If the overrun condition is the problem, inform the customer of
the problem and do one of the following:

®  Product Trained Service Representative

1. |IPL the MD
2. Select option 3, Unit Test.

e Support Trained Service Representative

Follow the procedures for additional actions in the FSI for the
tailing FSC.

Possible EC Level Compatibility Problems

The following error codes can indicate possible EC compatibility
problems.

8100 - Microcode patches not available

8101 - Possible hardware EC compatibility
problem

8102 - Possible hardware EC compatibility
problem

There are several types of EC level compatibility problems. The
most common mismatches are:

® |n the drive compared to the control unit.
® |n the control unit functional microcode compared to the
hardware.

The error codes listed above apply to specific EC compatibility
problems. Almost any error can be caused by some type of EC
compatibility problem. For problems that cannot be resolved by
corrective action specified by the maintenance package (for that
FSC/Error Code), the EC levels of the subsystem must be
verified.

Review the current ECA listing to determine the EC levels and
required EC companions. Review the EC history to determine
that all of the required ECs have been installed.

The MD Support diskette (see “Display Subsystem Configuration”
on SDISK 105) is used to indicate the EC levels of the control unit
and the microcode. Verify that the correct functional microcode
IML diskette is inserted in the control unit,

it any EC levels or microcode patches are not correct, order any
required ECs and end this maintenance call. When the ECs are
available for installation, follow the directions given with the ECs.

If all EC levels and microcode patches are correct, and there still
Is an EC compatibility problem, contact your next level of
support.

FSC Caused by other than 3480 Hdw. Failures (Cont.) START 135
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Possible Host Processor Channel Problems or
Overrun Condition

The following error codes can indicate possible host processor
channel problems or overrun conditions.

2200
2200
2201
3300
33E4
33E5

5605 D584
5605 D584
5BBO E501 (CC=3)
5BB1 E502 -
7171 E5Q5 -~ - "
Al130 E513
Al70 E514
A2nn E520
A3nn 52nn
A5Snn Abnn
A7nn
A8nn

Note: An overrun condition on an MVS system may be caused

by customers canceling a job.

. Run OLT 3480A to determine that the subsystem operates

correctly with the host processor channel.

If OLT 3480A runs correctly, suspect a possible overrun
condition. Go to “Actions for Possible Overrun Conditions”
on START 135.

If OLT 3480A fails, run the internal electronic wrap test
diagnostic. (See DIAG 1 for “Channel Adapter Function Test
- routine EE64.")

If diagnostic EE64 fails, the problem is in the 3480 control
unit. Do one of the following:

* Product Trained Service Representative
a. IML the control unit (see PANEL 7)
b. IPL the MD
c. Selectoption 1, Start Repair.

¢ Support Trained Service Representative

Follow the procedures for additional actions in the FSI
for the failing FSC.

If diagnostic EE64 runs correctly, run the external wrap test
diagnostic. (See DIAG 1 for “Channel Interface Wrap Test -
routine EE62.")

Warning: Use care when running this diagnostic.
Disconnecting the channel interface cables will cause
interference to host processor operation for other units on
the same channel.

3480 MI EC A57723
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If diagnostic EE62 runs successfully, suspect the host
processor channel to be the problem and contact the service
representative responsible for the host processor.

If diagnostic EE62 fails, the 3480 is the cause of the problem.
The area most likely to be causing the problem is the
channel adapter driver/receiver cards or the bus and tag
shoe cards.

Prior to replacing FRU's, ensure that the terminators used
for this test are not defective.

If the original product maintenance package internal wrap
diagnostics continue to fail even after all FRUs called out
were replaced, diagnostic EE64 (see DIAG 3) can be used to
isolate board interconnection problems.

If the host processor channel is not the problem, do one of
the following:

— Product Trained Service Representative
1. IML the control unit (see PANEL 7)
2. IPL the MD
3. Select option 1, Start Repair.

— Support Trained Service Representative

Follow the procedures for additional actions in the FSI
for the failing FSC.

If the host processor channel is the problem, do one of the
following:

— Product Trained Service Representative
1. IML the control unit (see PANEL 7)
2. Re-IPL the MD
3. Select option 1, Start Repair.

— Support Trained Service Representative

Follow the procedures for additional actions in the FSI
for the failing FSC.
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Actions for Possible Overrun Conditions

Two types of overrun conditions are possible:

» Overruns that occur between host processor channel and the
3480 subsystem.

« Qverruns that occur between the 3480 control unit and the
3480 drive.

The 3480 buffer synchronizes the data rate between the 3480
drive and the host processor channel.

Intermittent overruns should not be a concern. However, if
overruns occur repeatedly, the following areas should be
considered:

* Verify that the 3480 control unit address (mode) switches are
set for the correct channel (see PANEL 12).

* Verify that the host operating processor in use has the UCW
for the 3480 subsystem assigned in the ‘unshared’ and
‘streaming’ mode.

Some additional non-3480 subsystem causes of overruns are:

¢ Host processor loading can cause throughput to deteriorate.
For example, the operating processor access method
(Indirect Addressing List pointer) slowing down can cause
3480 overruns.

*  When the host processor is operating in Interlock Mode
(3033 or low end host processors) and the 3480 subsystem is
operating in tape synchronous mode, large blocks of data
are being processed. This can occur during data chaining
when the CCW count is more than 128 kilobytes.

Inform the customer to reduce the chained block size to less
than 128 kilobytes to resolve the specific overrun condition.

If the overrun condition is not the problem, continue with the
maintenance specified for the product trained service
representative in the product maintenance package, or for the
support trained service representative, the additional actions
specified in the FSI for the failing FSC.

FSC Caused by other than 3480 Hdw. Failures (Cont.)
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If the overrun condition is the problem, inform the customer of
the problem and do one of the following:

* Product Trained Service Representative

1. IPL the MD
2. Select option 3. Unit Test.

* Support Trained Service Representative

Follow the procedures for additional actions in the FSI for the
failing FSC.

Possible EC Level Compatibility Problems

The following error codes can indicate possible EC compatibility
problems.

8100 - Microcode patches not availabie

8101 - Possible hardware EC compatibility
problem

8102 - Possible hardware EC compatibility
prohlem

There are several types of EC level compatibility problems. The
most common mismatches are:

* In the drive compared to the control unit.
¢ In the control unit functional microcode compared to the
hardware.

The error codes listed above apply to specific EC compatibility
problems. Almost any error can be caused by some type of EC
compatibility problem. For problems that cannot be resolved by
corrective action specified by the maintenance package (for that
FSC/Error Code), the EC levels of the subsystem must be
verified.

Review the current ECA listing to determine the EC levels and
required EC companions. Review the EC history to determine
that all of the required ECs have been installed.

The MD Support diskette (see “Display Subsystem Configuration”
on SDISK 105) is used to indicate the EC levels of the control unit
and the microcode. Verify that the correct functional microcode
IML diskette is inserted in the control unit.

If any EC levels or microcode patches are not coiiect, order any
required ECs and end this maintenance call. When the ECs are
available for installation, follow the directions given with the ECs.

If all EC levels and microcode patches are correct, and there still

is an EC compatibility problem, contact your next level o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>