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PREFACE

MAINTENANCE LIBRARY MANUAL
ORDERING PROCEDURE (IBM Internal)

Individual pages of the 3344 Maintenance Library Manual
can be ordered from the San Jose plant by using the Wiring
Diagram/Logic Page Request (Order No. 120-1679). In the
columns headed *“Logic Page” enter the page identifier infor-
mation: sequence number, sheet number, part number, and
EC number. Groups of pages can be ordered by including a
description (section, volume, etc.) and the machine serial
number.

This manual was prepared by the IBM General Products
Division, Technical Publishing, Department G26, San Jose,
California 95193,

© Copyright International Business Machines Corporation 1976

SAFETY

PREFACE/SAFETY [}

CE SAFETY PRACTICES

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

1. You should not work alone under i1azardr us conditions
or around equipment with dangerous voltage. Always
advise your manager if you MUST work alone.

2. Remove all power, ac and dc, when removing or assem-
bling major components, working in immediate areas of
power supplies, performing mechanical inspection of pow-
er supplies, or installing changes in machine circuitry.

3. After turning off wall box power switch, lock it in the
Off position or tag it with a "Do Not Operate’’ tag, Form
229-1266. Pull power supply cord whenever possible.

4. When it i1s absolutely necessary to work on equipment
having exposed operating mechanical parts or exposed
live electrical circuitry anywhere in the machine, observe
the following precautions:

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

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

c. Use only insulated pliers and screwdrivers.

d. Keep one hand in pocket.

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

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

5. Wear safety glasses when:

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

Power or hand drilling, reaming, grinding, etc.

Using spring hooks, attaching springs.

Soldering, wire cutting, removing steel bands.

Cleaning parts with solvents, sprays, cleaners, chemi-

cals, etc.

Performing any other work that may be hazardous to

your eyes. REMEMBER — THEY ARE YOUR EYES.

6. Follow special safety instructions when performing special-
ized tasks, such as handling cathode ray tubes and extremely

high voltages. These instructions are outlined in CEMs
and the safety portion of the maintenance manuals.

® a0 o
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7. Do not use solvents, chemicals, greases, or oils that have
not been approved by |BM.

8. Avoid using tools or test equipment that have not been ap-
proved by IBM.

9. Replace worn or broken tools and test equipment.

10. Lift by standing or pushing up with stronger leg muscles —
this takes strain off back muscles. Do not lift any equip-
ment or parts weighing over 60 pounds.

11. After maintenance, restore all safety devices, such as guards,
shields, signs, and grounding wires.

12. Each Customer Engineer is responsible to be certain that
no action on his part renders products unsafe or exposes
customer personnel to hazards.

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

14, Ensure that all machine covers are in place before returning
machine to customer,

15. Always place CE tool kit away from walk areas where no
one can trip over it; for example, under desk or table,

16.

17.

19.

20.

21.

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

When using stroboscope, do not touch ANYTHING — it
may be moving.

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

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

Before starting equipment, make certain fellow CEs and
customer personnel are not in a hazardous position.
Maintain good housekeeping in area of machine while per-
forming and after completing maintenance.

Knowing safety rules is not enough.
An unsafe act will inevitably lead to an accident.
Use good judgment - eliminate unsafe acts.

ARTIFICIAL RESPIRATION

General Considerations

Start Immediately — Seconds Count

Do not move victim uniess absolutely necessary to remove
from danger. Do not wait or look for help or stop to
loosen clothing, warm the victim, or apply stimulants.
Check Mouth for Obstructions

Remove foreign objects.

After victim is breathing by himself or when help is
available:

a. Loosen clothing.

b. Place victim on his side.

c. Keep victim warm.

Remain in Position

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

Call a Doctor

Have someone summon medical aid.

Don’t Give Up

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

Rescue Breathing for Adults

1.

Place victim on back; lift neck
and tilt head way back. (Quickly
remove any noticeable food or

objects from mouth.) ’ . ~—

Pinch nose closed; make airtight seal around victim's
mouth with your mouth; and forcefully breathe into
victim until chest rises (expands).

.“\J

. Continue breathing for the victim 12 times per minute

WITHOUT STOPPING.

If chest does not rise (expand), roll victim onto side
and pound firmly between shoulder blades to remove
blocking material Also, try lifting jaw higher with
your fingers. Resume rescue breathing.
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3344 MICRODIAGNOSTIC OVERVIEW

PHILOSOPHY

Purpose of Microdiagnostics

The microdiagnostic package is designed to aid the CE in
maintaining the IBM 3344 Direct Access Storage Device.
This package can be used in the following ways:

e FRU List

The number of possible field replaceable units (FRUSs)
can be greatly reduced by a microdiagnostic that
re-creates the failing condition.

e Degraded Performance

The microdiagnostic package resolves failures in
hardware that create a degraded product performance;
for example, excessive seek errors in a particular drive.

e Adjustments

Adjustments in the servo area can be verified with
microdiagnostics. The velocity gain can be adjusted
entirely with a microdiagnostic, eliminating the need for a
scope.

e Verification of Repair Action

The microdiagnostic package can be used to check the
3344 after repair. This ensures a correct repair before
returning the machine to the customer.

Building Block Concept

The Building Block concept tests the hardware in a
logical, orderly, progressive sequence starting with the
controller interface and working progressively toward the
most complex areas of the machine. This type of testing
first proves that a complete path from the attachment
through the device is operative before attempting to test
the more complex functions of the machine. This
achieves a high degree of confidence in the information
received in further testing of a variety of increasingly
complex operations.

DEPENDENCIES

Hardcore

The hardcore of any system or subsystem is defined as
the minimum amount of hardware that must be operative
to execute a diagnostic and analyze the results of
execution with a high degree of confidence. Because of
the many attachment configurations possible with the
3344, the assumption that the hardware on the
attachment side of the interface is operative must be

made. This hardware, a part of the hardcore, is tested by
diagnostics designed for the particular attachment; for
example, the 3830-2 and the Integrated Storage Control

(ISC) or Integrated File Adapter (1FA) or Direct Disk
Attachment (DDA). The 3340 Contiol Interface consists of:

e Controller Interface Line Drivers and Receivers.
e Tag Bus and Bus Out.

e Select Hold and Tag Gate.

e Unselected Alert Line (CE Alert).

e Execute Switch and Associated Latch.

e CE Panel Switches, Registers, and Lamps.

If any of the above 3344 hardware is inoperative, it can
be diagnosed from the attachment side of the interface by
the Control Interface Bringup program and its associated
MAPS. To further diagnose the CE Panel hardware, use
routine AQ, the CE Panel test.

IMPLEMENTATION

Microdiagnostic Error Detection Methods

Whenever a microdiagnostic uses an error detection
circuit within the building block scheme, the circuit is
first checked for correct operation. Before using the
circuit to test other circuits, an error condition is forced
on, and verified. The error is then reset and the reset
condition verified before continuing the test. The
microdiagnostic package detects errors in the following
ways:

e An operation is performed and the data received is
compared to the expected or normal data. If the
received and expected data do not compare, an error
is indicated.

e An event or series of events is timed with a
microprogram controlled timer. The actual measured
time is compared to an engineering specification. If
the measured time is not within the limits of the
engineering specification, an error is indicated.

e An operation is performed and the resultant state of
an error check is tested to verify correct or incorrect
operation.
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3344 Linked Series Microdiagnostics

The 3344 Building Block concept consists of nine
routines linked together to appear as a single routine.
This is known as Linked Series.

LOOP OPTIONS

Without Linked Series

—.—_‘

Loop Routine Option 06

MICFL 2

3344 MICRODIAGNOSTIC OVERVIEW

Routine
selected
by CE.

Note: Loop Routine Option 06 inhibits linking and continues

by the run control option '00 .

With Link Series

to loop the selected routine until stopped by an error or

Al i A2 »{ B8 | A5 »{ AD

AF

- B9 | AE p—ip—r

<% Loop Routine Option 02

-

Note: Loop Routine Option 02 starts with routine Al and links to A2, A2 10 B8, elc., until AE is completed.
Routine AE then links back to Al and the process continues until stopped by detection of an error or run Control

Option ' 00 .

MICFL 2
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GENERAL ROUTINES 'NERAL ROUTINES  MICFL 3

SYMBOL DESCRIPTION SYMBOL DESCRIPTION
DECREMENT COUNT PROGRAM PROCESS ANY DECISION
BY (XX) ERROR YES
OCCURRED SCOPE POINT MAY BE INCLUDED
AS IN TAG SEQUENCE BLOCK.
SELECT TAG SEQUENCE
CONTROLLER
-] oo —--- TAG AND BUS OUT VALUES ARE
TAG 03" BUS'XX"' SHOWN ON BOTTOM LINE (IN HEX) . PREDEF INED PROCESS.
- IF BUS VALUE IS VARIABLE XX INL INE
IS USED. CHECK A SUBROUTINE THAT IS DESCRIBED
(MICFL 5) ELSEWHERE IN THE MICFL SECTION.
THE SCOPE SYNC OR SCOPE TEST THE PAGE NUMBER WITHIN OR ABOVE
POINT MAY BE INDICATED BY THE BLOCK S WHERE THE
ALD NET REFERENCE BELOW BLOCK. SUBROUTINE 1S DESCRIBED.

A BLACK CIRCLE WITH A WHITE S
PLUS A NUMBER INDICATES A
SYNC POINT. THAT SYNC POINT
CARRIES THE SAME NUMBER
WHEREVER IT APPEARS IN A
PARTICULAR TEST.

SCOPE POINT IS NOT ALWAYS

OFF-PAGE CONNECTOR - ENTRY
CHART ID IS DESIGNATED ON FIRST

INDICATED. LINE (E02). ENTRY BLOCK
CONNECTOR ID IS DESIGNATED ON
SECOND LINE (A1).
ERROR STOP AN ERROR DETECTED BY THE
DISPLAY PROGRAM IS INDICATED BY ANY
(MICFL 5) ONE _OF THE THREE BLOCKS AT
ERROR CODE LEFT.

OFF-PAGE CONNECTOR - EXIT

'TO* CHART ID IS DESIGNATED ON
FIRST LINE (E09) 'TO' BLOCK
CONNECTOR ID 1S DESIGNATED ON
SECOND LINE (At).

THE SCOPE SYNC POINT FOR

LOOPING ON THE ERROR IS SHOWN

IN A NOTE BLOCK APPEARING

ELSEWHERE ON THE PAGE. THE

ERROR STOP E NOTE BLOCK IS REFERRED TO BY A
=

DISPLAY BLACK CIRCLE OR SQUARE
(MICFL 5) CONTAINING THE NOTE NUMBER.
ERROR CODE THE _NOTE BLOCK USUALLY APPEARS
AT THE BOTTOM OF THE PAGE.

THE POINT WHERE THE SYNC 1S
ISSUED CAN BE FOU BY
FOLLOWING THE FLOW CHART BACK
NAMIC UNTIL A BLOCK IS FOUND WITH
SPLAY A SYNC INDICATION. SEE SCOPE
— SYNC POINT DESCRIPTION BELOW.

THE SUBROUTINE THAT DISPLAYS
THE ERRORSCODE IS DESCRIBED

INTERNAL PAGE CONNECTOR - EXIT

THE EXIT CONNECTOR CONTAINS THE
COORDINATE DESIGNATION OF THE
NEXT BLOCK TO BE ENTERED.
COORDINATES ARE A-K VERTICALLY
AND t - 9, 0 HORIZONTALLY.

O O &= <

ON MICFL
GENERAL NOTES ARE IDENTIFIED
SET UP DISPLAY WITHIN THE CIRCLE BY A NUMBER.
FOR ERROR INTERNAL PAGE CONNECTOR - ENTRY
NUMBER="'*XX"* —
ERROR CODE THE ENTRY CONNECTOR CONTAINS
THE COORDINATE DESIGNATION OF
THE BLOCK TO BE ENTERED. THE
COORDINATE CHARACTERS MUST
MATCH BETWEEN THE EXIT AND
ENTRY SYMBOLS TO VERIFY THE
NOTE CORRECT ENTRY.
INFORMAT [ ON
GOES [N THIS
BOX
ABBREVIATIONS
MSEC = MILL ISECOND
USEC = MICROSECOND
CTLR = CONTROLLER
DRV = DRIVE
SYNC POS SCOPE_SYNC POINT IS INDICATED *12' = SINGLE QUOTES AROUND
WITH POLARITY (POS OR NEG) ; "A3" A NUMBER OR SERIES OF

NUMBERS INDICATE A
HEXADEC IMAL VALUE.

BOX (CTLR OR DRV); AND PIN

CCtOo1AK2
WITH ITS LOGIC NAME AND ALD

NET.
THE BLOCK TO THE RIGHT 1S USED
ONLY BY THE WRITER TO IDENTIFY
THE PARTICULAR CHART BEFORE IT
1S AFFIXED TO THE FINAL MLM
PAGE. [T HAS NO MEANING IN THE
FLOW DIAGRAM AND SHOULD BE
IGNORED BY THE CE.
MC0003 2359492 441235
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GENERAL ROUTINES

HARD STOP ON
ERROR

ERROR _STOP
DISPLAY
(NORMAL )

DYNAMIC DISPLAY

INL INE CHECK

LOAD FROM

DIAGNOSTIC FILE

READ CHECK BYTE
17

TAG'04"'_BUS'O1!"

READ CHECK BYTE
16

TAG'04'_BUS'02"
READ CHECK BYTE
19

TAG'04'_BUS'04"

SAVE CONTROLLER'

CHECK BYTES FOR
USE BY ROUTINE
B3
CONTROLLER

RESET

TAG'09'_BUS*'80"

READ CH%CK BYTE
1

TAG' 04" _BUS' 01"
READ CHECK BYTE
16
TAG'04'_BUS' 02"

READ CHECK BYTE
1

TAG'C4* BUS'04"

SAVE CONTROLLER

CHECK BYTES FOR

USE BY ROUTINE
B3

CONTROLLER
RESET

TAG'09'_BUS'80"

READ CHECK BYTE
[

TAG'04° BUS'O1"

CONTROLLER
RESET

TAG'09' _BUS*'80"

CONTROLLER
RESET

TAG'09' BUS'80"

READ CHECK BYTE
16

TAG'04'_BUS'02"

READ CHECK BYTE
19

TAG'04' BUS'04"

SAVE CONTROLLER

CHECK BYTES FOR

USE BY ROUTINE
B3

CONTROLLER
RESET

TAG'09' _BUS'80"

CHECK FOR

FUNCTIONAL
CODE

CHECK FOR
CE ENTRY
(MICFL 1)
FUNCT IONAL
CODE

DISPLAY CE LO
*XX' (ERROR
NUMBER)

TAG'0D'_BUS'XX*

DISPLAY CE HIGH
'E1' (ERROR
HALT)

TAG'0C'_BUS'21"

WAIT FOR CE
ACTION
(MICFL 7)

FUNCT IONAL

CODE

RETURN TO

DIAGNOSTIC
ROUTINE

RUN
OPTION BIT
T =1 éBYPASS

DISPLAY CE LO
'XX*' (ERROR
NUMBER)

TAG'0OD'_BUS*XX"*

DISPLAY CE HIGH
'8D' (DYNAMIC
DISPLAY)

TAG'0C'_BUS'0D"

1

CHECK FOR

FUNCT IONAL
CODE

RETURN TO
DIAGNOSTIC
ROUT INE

TH
PERFORMS
FUNCTION ON

WITH

2359492
Part No.
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CHECK FOR CHECK FOR
CE ENTRY CE ENTRY
(MICFL 7) (MICFL T7)
FUNCT IONAL FUNCT I ONAL
CODE CODE
RETURN TO LOADER
DIAGNQOSTIC (MICFL 1)
ROUT INE LOAD NEXT
SECTION OF
ROUT INE

IS TAG

IT IS USED TO
MAINTAIN
COMPATABILITY

3330

RETURN TO
DIAGNOSTIC
ROUT INE

NO
3344.

ROUT INE
COMPLETION

CONTROLLER
RESET

TAG'09' BUS'80°"

CHECK FOR
CE ENTRY
(MICFL T7)
FUNCT I ONAL
CODE

RUN
OPTION BIT

YES

5=1 (INHIBIT
LINKING)

TAG'OD*_BUS'XX*

DISPLAY CE HI
‘B2' (ROUTINE
LOADING)

TAG'OC* _BUS'82°*

LOADER
(MICFL 7)
LOAD NEXT

SECTION OF
ROUT INE

]

DISPLAY CE HI
*8C* (ROUTINE
RUNNING)

TAG'0C*'_BUS'8C"

CHECK FOR
CE ENTRY
(MICFL 1)
FUNCTIONAL
CODE

START NEXT
ROUTINE IN
SEQUENCE

MLMO00O6 441235
MICFL 5 L

L

RUN OPTION
BIT 6 = |
(LOOP)

YES

GENERAL ROUTINES

MICFL $§

TAG'0OD"'_BUS'XX"

DISPLAY CE HI
'CF* (END OF
ROUT INE)

TAG'0C'_BUS'CF*

WAIT FOR CE
ACT
(MICFL T7)
FUNCTION
CODE

CE LO
UTINE

O~
-0

TAG*0D* _BUS' xX*

DISPLAY CE HI
'8C*' (ROUTINE
RUNNING)

TAG*0C'_BUS'8C"

FIRST
LOAD OF
ROUTINE 1S
STORAGE

YES
IN

LOADER

(MICFL 7)
LOAD FIRST
SECTION OF

ROUT INE

CHECK FOR
CE ENTRY
(MICFL T7)
FUNCTIONAL
CODE

RETURN TO
DIAGNOSTIC
ROUT INE

MLMO006 441235
MICFL 5_R
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GENERAL ROUTINES

LOADER

UNLOCK SWITCH

TAG*0T°_BUS'40°

OROP SELECT
HOLD AND TAG
GATE (DESELECT)

READ REQUIRED
MICROCODE INTO
CONTROL STORAGE
FROM MPL FILE

L

TAG®'07* _BUS'CO*

RETURN TO
CALL ING
SUBROUT INE

CHECK FOR CE
ENTRY

UNLOCK SWITCH

TAG'OT*_BUS'40°

DROP SELECT
HOLD AND TAG
GATE (DESELECT)

FUNCT | ONAL
MICROCODE (RUN
CUSTOMER
PROGRAMS )

CONTRBLLER

TAG'03° _BUS'XX'

READ DATA ENTRY
SWITCHES

TAG*OA'_BUS' 40"

POLL CE PANELS

TAG'02'_BUS'08"

BUS IN = '00°

YES

PROCESS CE
ENTRY DISPLAY
AS REQUIRED

TAG*03°_BUS*'XX*

BUS IN = '00°

WAIT FOR CE
ACTION

UNLOCK SWITCH

TAG*'07*_BUS'40°

DROP SELECT
HOLD AND TAG
GATE (DESELECT)

FUNCT | ONAL
MICRCOCODE (RUN
USTOMER

C
PROGRAMS )

GENERAL ROUTINES  MICFL 7
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ROUTINE A0 - 3340 CE PANEL TEST ROUTINE A0 -3340 CE PANEL TEST MICFL 10

DESCRIPTION

The purpose of routine AQ is to test the CE Panel
hardware. The hardware to be tested consists of the Data
Entry switches, the Program Control and Data display
lamps, and their associated registers. Prompting is used
in this test by displaying the received and next-expected
switch values simultaneously. This is done by displaying
the switch value just read in the Data display lamps, and
by incrementing this value by 1 and displaying the
next-expected value in the Program Control lamps. The
prompting continues throughout the test until each
position of both Data Entry switches has been tested.

The program ends execution when the Data Entry
switches complete the entire sequence. This occurs when
the switches are set from 'OF' to '00'. The program
can be restarted at any time by using the '00' run
control option.

OPERATING PROCEDURE

o Refer to MICRO 10 and 11 for standard operating
procedures.

e Refer to microdiagnostic reference charts starting on
MICRO 20 for parameter entry.

MCO0010 2359494 441235
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CE PANEL TEST — ROUTINE A0

START ROUTINE
AQ

YY = CTLR
ADDRESS. IT IS
SUPPLIED BY THE
CONTROL MONITOR
WHEN CE ALERT IS
ACTIVE

SELECT
CONTROLLER

TAG'03'_BUS'YY"

ERROR STOP
DISPLAY
(MICFL 5)

ERROR-CODE

AO 11

DROP TAG GATE

ERROR STOP
NO DISPLAY
(MICFL 5)
ERROR-CODE
AO10

YES

RESET ERROR STOP
CONTROLLER DISPLAY
_____________ (MICFL 5)

TAG'09' BUS'80" ERROR-CODE
- AOI2

READ DATA ENTRY
SWITCHES

TAG'OA' _BUS'40"

SWITCH VALUE
INCREMENTED IN
ORDER TO PROMPT CE
WITH HIGH ORDER
DISPLAY

NO

DROP TAG GATE

DISPLAY CE HIGH
(ZZ = SWITCH
VALUE)

PARITY
CHECK ON BUS
IN

DECREMENT
SWITCH VALUE

SWITCH VALUE
IS RETURNED TO
NORMAL

COMPARE
RECEIVED VALUE
TO EXPECTED
VALUE

SET UP COMPARE
LOOP. EXIT LOOP
WHEN COMPARE
NOT EQUAL.

COMPARE EQUAL

DISPLAY CE LOW
(ZZ = SWITCH
VALUE)

TAG*0D* _BUS'ZZ"*

INL INE
CHECK
(MICFL 5}

SELECT
CONTROLLER

TAG'03'_BUS'YY'

DELAY 2 MSEC

INCREMENT
SWITCH VALUE BY
1

DROP TAG GATE

MLM0006 441235
MICFL 13_L

EAA
JFL-3/25/16

MCo0010 2359494

441235
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READ DATA ENTRY
SWITCHES

TAG'O0A' _BUS'40°"

COMPARE
RECEIVED VALUE
TO SWITCH VALUE

STAY [N LOOP
UNTIL COMPARE 1S
NOT EQUAL (C.E.
TURNS SWITCH)

COMPARE EQUAL

ERROR STOP
DISPLAY
MICFL 5)
ROR-CODE
AO10

(
ER

LAST VALUE IS
WHEN SWITCHES
HAVE GONE THROUGH
COMPLETE CYCLE

DELAY 250 MSEC

INL INE
Hi
(MICFL 5)

SELECT
CONTROLLER

TAG'03'_BUS'YY'

AQ - CE PANEL TEST

MICFL 13

DROP TAG GATE

ERROR STOP
DISPLAY
(MICFL 5)

ERROR-CODE

AOI1O

LAST VALUE

DISPLAY CE LOW
(ZZ = SWITCH
VALUE)

TAG'OD'_BUS*2Z"*

END ROUTINE

SWITCHES AT *00°
WHEN PROGRAM
STARTS. PROGRESSION

TO *OF' THEN
*1IF' TO 'FF'. WHEN
1S REACHED,

NEXT PROGRESS ION
1S toF"

TO NEXT VALUE

MLM0O006 441235
MICFL 13_R

EAB
JFL-3/8/76

MICFL 13
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ROUTINE Al - 3340 CONTROLLER INTERFACE AND LOGIC TESTS

DESCRIPTION

Test 01. Controller Preselection

Test 01 verifies that there are no active lines between the
3340 controller and storage control or IFA prior to
controller selection.

Test 02. Controller Selection

Test 02 verifies that certain lines between the 3340
controller and storage control remain inactive while
others become active following controller selection. It
also verifies that a valid 3-of-6 code is returned upon
controller selection.

Test 03. Controller Tag Bus, Bus Out, and Bus In
Parity Check

Test 03 verifies that the following parity checks in the
3340 controller can be forced on and then reset by a
Reset Controller command:

Tag Bus Parity Check
Bus Out Parity Check
Bus In Parity Check

Tag Bus Parity Check is forced on by an invalid
controller tag (Tag '94' Bus '00').

Bus Out Parity Check is forced on by varying the Bus
Out value with Tag Gate still active.

Bus In Parity Check is forced on by a special diagnostic
command (Tag '09' Bus '20"').

Test 04. Controller Tag Valid/Normal End

Test 04 verifies that the storage control receives Tag
Valid and Normal End for all the Immediate Op Tags
(‘'017,'02’, ‘04’ through ‘07’, and ‘09’ through ‘0OD’) and that
Tag Bus and Bus Out Parity Checks are inactive. It also verifies
that the storage control receives Tag Valid and no Normal End
for all the Extended Op Tags ('08', 'OE', and 'OF' )
and that the Tag Bus and Bus Out Parity Checks are
inactive. In addition, the test forces a Monitor Check

and ensures that it can be reset following a Reset
Controller command.

Test 05. Bus In Assembler

Test 05 verifies that the correct Bus In information is
gated under control of the Bus In selection bits. There
are four buses that are gated through the Bus In
Assembler. The test also verifies that a parity check is
not generated in the storage control or IFA. The
controller Bus In Parity Check is also tested by the
diagnostic command Invert Bus In Parity (Tag '09' Bus
'20").

PREREQUISITES

Refer to microdiagnostic reference charts starting on
MICRO 20.

OPERATING PROCEDURE

e Refer to MICRO 10 and 11 for standard operating
procedure.

e Refer to microdiagnostic reference charts starting on
MICRO 20 for parameter entry.

MC0020 2359495 441235
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CONTROL INTERFACE AND LOGIC TESTS — ROUTINE Al

START ROUTINE

At, TEST 01!

SET LOOP
COUNTER = 32

DESELECT
CONTROLLER AND
DEVICE.

TAG GA

BUS IN

ERROR STOP
DISPLAY
(MICFL 5)

ERROR;CODE

ALt

ERROR STOP
DISPLAY
(MICFL 5)

ERROR-CODE

At12

ERROR STOP
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ROUTINE A2 - 3344 DRIVE INTERFACE AND LOGIC TESTS

DESCRIPTION

Test 01.Drive Selection

Test 01 verifies that a 3344 drive can be selected by
returning a Tag Valid response and a physical address
when the drive is in CE Mode. It also ensures that Drive
Selection Error is active upon entry and that the drive is a
3344.

Test 02. Tag Bus and Bus Out Parity Check

Test 02 verifies that Tag Bus Parity Check and Bus Out
Parity Check can be forced on and then reset when a
Device Interface Check command is issued. It also
verifies that Drive Interface Check is forced on when
either Tag Bus or Bus Out Parity Check is active.

Both parity checks are forced on by special diagnostic
commands.

Tag '09' Bus '21"' inverts Tag Bus Parity in the drive.
Tag '09' Bus '22' inverts Bus Out Parity in the drive.

Test 03. Bus Out/Bus In Wrap

Test 03 verifies that a data path exists between Bus Out
and Bus In on the 3344 drive. The test uses the
Difference Counter for testing the integrity of the data
path. If a failure occurs in the Difference Counter, the
test automatically switches to the Head Address Register
(HAR) and uses it as the test vehicle. If both HAR and
Difference Counter fail, the test halts with an error.

The following values are placed on Bus Out:

All Os
All 1s
A sliding 1s pattern

Test 04. Drive Selection/Rejection

Test 04 verifies that a drive cannot be selected when Bus
Out bit 4 is active during a selection operation (Tag
'83'). This bit prevents a physical address from being
returned to the storage control for any drive. The test
also forces a Drive Selection error by selecting the CE
drive and any one of eight customer drives (two drives
simultaneously selected).

Test 05. Drive Tag Valid/Normal End
Test 05 verifies that the storage control receives a Tag

Valid response and Normal End for all the 3344 drive
tags except Tag '85'. If Tag Valid is not received for a

given tag, the test examines Tag Bus and Bus Out Parity

checks to see if either one is active.
[ ]

Test 06. Drive No Tag Valid

Test 06 verifies that Tag Valid is not returned for drive
Tags '8A"' through '8F' when Tag Bus Parity has been
inverted. Tag Bus Parity is inverted by a diagnostic
command (Tag '09"' Bus '21").

Test 07. Drive Bus In Parity Check

Test 07 verifies that drive Bus In Parity Checks can be
forced on and then reset with the Reset Controller
command. The drive Bus In Parity Check is inverted by a
diagnostic command (Tag '09"' Bus '20'). The test also
checks for the presence of the fixed heads for proper
operation. The ability to set and reset the direction bit
with the Set Difference High command is checked.

Test 08. Head Address Register

Test 08 verifies that the Head Address Register (HAR)
can be set to any value. The HAR is set to all Os, all 1s, a
sliding 1s pattern, and a sliding 3s pattern. Every time
HAR is sensed, Bus In is examined for a parity check.

Test 09. Difference Counter Test (Part 1)

Test 09 verifies that the Difference Counter can be set to
any value. The Difference Counter is set to all Os, all 1s,
a sliding 1s pattern, and a sliding 3s pattern. Every time

the Difference Counter is sensed, Bus In is examined for

a parity check.

Test 10. Difference Counter Test (Part 2)

Test 10 verifies that the Difference Counter can be
decremented properly by a special diagnostic command
(Tag '8A' Bus '01"').

Test 11. Cylinder Address Register

Test 11 verifies that the Cylinder Address Register
(CAR) can be set to any value. The CAR is set to all Os,
all 1s, a sliding 1s pattern, and a sliding 3s pattern. Every
time the CAR is sensed, Bus In is examined for a parity
check.

MC0050 2359498 441235
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OPERATING PROCEDURE

ROUTINE A2 - 3344 DRIVE INTERFACE AND LOGIC TESTS

Refer to MICRO 10 and 11 for standard operating

procedures.

Refer to microdiagnostic reference charts starting on

MICRO 20 for parameter entry.

ROUTINE A2 - 3344 DRIVE INTERFACE AND LOGIC TESTS
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_____________ Ii]' INITIALI
TAG*83'_BUS'XX' Qg; TO

SENSE PHYSICAL
ADDRESS

TAG'04'_BUS' 10"

SELECT OBJUECTIVE IS TO
CONTROLLER SELECT ONE LOGICAL
————————————— ADDRESS DRIVE WHILE
TAG'03' _BUS'YY" HOLDING CE DRIVE
ERROR STOP - SELECTED TO FORCE
PHYSICAL DISPLAY —_— FILE SELECTION
ADDRESS (MICFL 5) ERROR
RETURNED ERROR CODE OR CONTROLLER
A240 ADDRgii'WITH

MLM0O006 441235
MICFL 57-R

SYNC NEG ON
ASLZJII

E?H
JFL _3/8/76
D100 —

MC0057 2359500 441235
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Y
ECJ
¢l
START TEST 05
ATTENTION RESET l
TAG'8F' BUS'04"
SET READ/WRITE
NORMAL END ON D | | =-----f-----=
TAG'85' BUS'00"
SET COUNTER =
32 DEVICE
INTERFACE
CHECKS
TAG'89' BUS'00°* ERROR STOP
- DISPLAY TAG BF WAS
(MICFL 5) 1SSUED TAG VALID ON
ERROR CODE
A253
SELECT SERVICE
DRTVE
TAG'83' BUS'10"
ISSUE_TAGS ERROR STOP
84,89-8F ONE AT CE SYNC POINT DISPLAY
A TIME —» —f oo Tl (MICFL 5)
————————————— TAG'0B'_BUS'00" ERROR CODE
TAG'XX'_BUS'00° A255
CE SYNC POINT SET READ/WRITE l
TAG'8F ' BUS'O0A" TAG'85' BUS'00° n
REQUEST DRIVE l
STATUS
TAG'84' BUS'FE' RESET
- READ/WRITE
TAG'85° BUS'00°
ERROR STOP
DEVICE DISPLAY YES NO
INTERFACE (MICFL 5) ECK
CHECKS ERROR _CODE Bl
TAG'89' BUS'00"
MICFL 61
ERROR_STOP
PARITY DISPLAY SYNC NEG ON
CHECK ON TAG (MICFL 5) AZL2J1
BUS ERROR CODE BD100
B A250
ERROR STOP ERROR STOP
DISPLAY PARITY DISPLAY
(MICFL 5) CHECK ON BUS (MICFL 5) [
ERROR CODE ouT ERROR CODE
A252 A25 1
*84,89,8A,8B
o 8C,8D,8€,8F "
MLMOOO6 441235
MICFL 59-L
ECJ
JFL_3/8/76
3344 MC0057 2359500 441235 1 |
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a Y J a2 -testos  MICFL 59

© Copyright IBM Corporation 1976



DRIVE INTERFACE AND LOGIC TESTS — ROUTINE A2
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1

DESELECT THE CE
DRIVE

DEVICE
INTERFACE
CHECKS

TAG*89*'_BUS'00"

SELECT
CONTROLLER

TAG*03'_BUS"'YY'

OR CONTROLLER

ADDRESS WITH

BUS OUT VALUE
OF ‘04"

3344

POLL SERVICE
DRIVE

TAG'82' BUS'X4’

NO

SELECT SERVICE
DRIVE

TAG'83'_BUS' 10"

L |

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE

A259

NORMAL END ON

PARITY
CHECK ON TAG
BUS

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE

A256

RE-SELECT
SERVICE DRIVE

TAG'83°* _BUS'10"

DECREMENT LOOP
COUNTER BY |

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE

A258

SYNC NEG ON
A2L2J11
BD100

2J

MICFL 59

L OO
COUNTER =

INL INE
CHECK
(MICFL 5)

END OF TEST.

LINK TO TEST 06

MC0061

2359501
Seq. 1of2 Part No.

441235
28 May 76
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MICFL 59

MLMO0006 4
MICF

->
rn
w
o

ECK
JFL_3/8/76

START TEST 06

]

A2 —~ TEST 05 AND 06

SET COUNTER =
32

INVERT TAG BUS
PARITY

TAG'09'_BUS'21"*

RESET
DIAGNOSTIC

TAG'09' _BUS'I10"

INCREMENT XX BY
!

(=)

SELECT SERVICE
DRIVE

TAG*83" _BUS'10"

CE SYNC POINT

TAG'8F ' _BUS'0A"

ATTENTION RESET

TAG'8F"'_BUS'04"

RESET
CONTROLLER

TAG'09°'_BUS'80"

DEVICE
INTERFACE
CHECKS

TAG'89'_BUS'00"

SET TAG = *XX',
BUS OUT =

TAG*XX'_BUS'00"

DEVICE
INTERFACE
CHECKS

TAG'89' BUS'00"

TAG VALID ON

YES

TAG'09'_BUS'10"

DEVICE
INTERFACE
CHECKS

TAG'89'_BUS'00"

NO
YES

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE

A260

DECREMENT
COUNTER BY |

SYNC NEG ON
A=A IK2P10

KK170
B=AI1L2P 10
KL170

NO
YES

INL INE
CHECK
(MICFL 5)

END OF TEST.

LINK TO TEST 07

A2 — TEST 05 AND 06

MICFL 61

MLMO0006 441235
MICFL 61-R

ECL
JFL_3/8/76
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START TEST 07

SET COUNTER =
32

C)—

SELECT SERVICE
DRIVE

TAG'83' _BUS'10°

CE SYNC POINT

TAG'8F'_BUS'0A"

RESET
CONTROLLER

TAG'09'_BUS'80°

RESET
DIAGNOSTIC

TAG'09'_BUS'10°

CONTROLLER
INTERFACE
CHECKS

TAG'04'_BUS'01"

PARITY
CHECK ON

DRIVE BUS IN

RESET
CONTROLLER

TAG'09'_BUS'80°

CONTROLLER
INTERFACE
CHECKS

TAG'04"' _BUS'O1"

ATTENTION RESET

TAG'8F'_BUS'04°

DEVICE
INTERFACE
CHECKS

TAG'8B’_BUS'00"

SET DIFFERENCE
COUNTER = BUS
TAG'8C' _BUS'FE*
INVERT BUS IN
PARITY

TAG'09'_BUS'20"

SENSE HAR

TAG'8F'_BUS'05"

SENSE
DIFFERENCE
COUNTER

TAG'8F' BUS'09"

PARITY
CHECK ON
DRIVE BUS IN

DECREMENT LOOP
COUNTER BY

’ LOOoP
COUNTER = 0

SENSE STATUS 1

TAG'8F*_BUS'83"

t

ERROR STOP

(M
ERROR CODE
A270

SET HAR (FIXED
HEAD BIT = 1)

TAG'8B'_BUS'40°

SENSE HAR

TAG'8F ' _BUS'05"

R
DISPLAY
M
R

ERROR STOP
DISPLAY
)

(MICFL 5
ERROR _CODE
A274

YES

I

(
ER

ERROR STOP
DISPLAY
MICFL 5)
ROR CODE
A2T1

SET FORWARD
DIRECTION

TAG'8F*'_BUS'8E"

START TEST 08

65

SET COUNTER =
32

SELECT SERVICE
DRI VE

TAG'83'_BUS'10°

CE SYNC POINT

TAG'8F*_BUS'0A"

ATTENTION RESET

TAG'8F'_BUS* 04"

DEVICE
INTERFACE
CHECKS

TAG*89' _BUS'00"'

—

SENSE STATUS 0

TAG'8F'_BUS'03"

ERROR STOP
DISPLAY
(MICFL 5)

ERROR _CODE

A275

SET (REVERSE
DIRECTION)

TAG'8F ' _BUS'O0E"

TAG'8F'_BUS'03"

MC0061
Seq. 2 of 2

2359501
Part No.

441235
28 May 76
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INL INE
CHECK
(MICFL 5)

END OF TEST.
LINK TO TEST 08

RESET
CONTROLLER

TAG'8B'_BUS'00"

SENSE HAR

TAG'8F*'_BUS'05"

CONTROLLER
INTERFACE
CHECKS

TAG'04°' BUS'01"

MLMOO006 441235
MICFL 63-L

ECM
JFL-3/25/76

L

N

DRIVE BUS IN

YES

TAG'8F* BUS'05"

SENSE HAR

TAG'8F ' _BUS'05"

BUS IN

BUS IN =

ERROR STOP
DISPLAY
(MICFL 5

ERROR CODE

A28

SET HAR (XX =
'FFY)

TAG'8B*'_BUS'FF*

A2 — TEST 07 AND 08

1

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE

A280

SENSE HAR

TAG'8F'_BUS' 05"

YES
NO
MICFL 65
ERROR_STOP
DISPLAY
(MICFL 5)
ERROR STOP ERROR CODE
DISPLAY A283
(MICFL 5)
ERROR CODE
A28

ERROR_STOP
DISPLAY
(MICFL 5)

ERROR CODE

A280

MICFL 63

SENSE HAR

TAG'8F ' _BUS'05°

CONTROLLER
INTERFACE
CHECKS

TAG'04°_BUS'01!"

PARITY
CHECK ON
DRIVE BUS IN

YES

TAG'8F'_BUS'05"

BUS

IN = 'FF°

ERROR STOP

ERROR CODE
A28 I

)

A2 — TEST 07 AND 08

MLMO0006 441235
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MIC &

SET PROGRAM
SWITCH = 0

SENSE HAR

TAG'8F' _BUS'05"

—

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE

A284

SET HAR

TAG*8B'_BUS'XX*

ADD BUS 0uUT
VALUE TO ITSELF
XX = XX + XX

SENSE HAR

PROGRAM
SWITCH = 0

CONTROLLER
INTERFACE
CHECKS
TAG'04' _BUS'O1"
ERROR STOP
YES DISPLAY
(MICFL 5) SW
ERROR CODE
A281

SET PROGRAM
ITCH = = |

PARITY

CHECK ON NO
DRIVE BUS IN
ERROR STOP
DISPLAY
(MICFL 5) —
ERROR CODE
A280

INITIALIZE XX =
03

1

DECREMENT LOOP
COUNTER BY |

LOOP
COUNTER = 0

NO INL INE
CHECK
(MICFL 5)

END OF TEST.

LINK TO TEST 09

SENSE HAR

TAG'8F'_BUS'05"

SLIDING 1°*S
PATTERN

L

1

]

SLIDING 2°'S
PATTERN

441235
28 May 76

2359502
Part No.

MC0065
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MLM0006 441235
MICFL 65-L

ECO
JFL_3/8/76

ECN
Ce,

MICFL 63

START TEST 09

67

SET COUNTER =
32

SELECT SERVICE
DRIVE

TAG'83' BUS'10"

CE SYNC POINT

TAG®*8F' BUS'O0A"

ATTENTION RESET

TAG'8F'_BUS'04"

DEVICE
INTERFACE
CHECKS

TAG'89'_BUS'00"

S
DIFFERENCE
COUNTER

TAG*'8F'_BUS'09"

A2 — TEST 08 AND 09

1

DIFFERENCE
COUNTER

TAG'8F'_BUS'09°*

CONTROLLER
INTERFACE
CHECKS

TAG'04* BUS'O01"

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE

A292

00"

IN =

1

MICFL 65

SET DIFFERENCE SENSE

COUNTER = BUS DIFFERENCE
VALUE COUNTER

TAG'8C*' _BUS'FF* TAG'8F ' _BUS'09"

]

SENSE
DIFFERENCE
COUNTER

TAG'8F ' _BUS'09°

ERROR _STOP SENSE
DISPLAY DIFFERENCE YES
(MICFL 5) COUNTER

ERROR CoDE || | ----=--------

A291 TAG'8F'_BUS'09"

1

B |E]'

ERROR STOP CONTROLLER ERR
DISPLAY INTERFACE D
(MICFL 5) CHECKS ™

ERROR CODE || | ---=---22---- ERROR

A290 TAG'04' BUS'01"

A2 — TEST 08 AND 09

ECP
JFL_3/8/76

lEEI INITIALIZE
PROGRAMSW TO 0
RESET ERROR STOP SENSE
CONTROLLER DISPLAY DIFFERENCE
“““““““““““ (MICFL 5) COUNTER
TAG'09*'_BUS'80" ERROR CODE
- A291
ECQ
B1
MICFL 67
SET DIFFERENCE
COUNTER = BUS YES
VALUE ERROR STOP
————————————— DISPLAY
TAG'8C* _BUS'00" (MICFL 5)
- ERROR CODE
A290 MLMO006 441235
NO MICFL 65-R

MICFL 65
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M 65

SET DIFFERENCE
COUNJER = BUS

TAG*8C*'_BUS'XX"

SENSE
DIFFERENCE
COUNTER

TAG'8F'_BUS'09"

1

ERROR STOP

ERROR CODE
A294

—

SENSE
DIFFERENCE
COUNTER

TAG'8F " _BUS'0S"

SWITCH

PROGRAM

0

NO

ADD BUS 0OUT YES SET PROGRAM INL INE
VALUE TO ITSELF et SWITCH = | CHECK
XX = XX + XX {MICFL 5)
CONTROLLER
INTERF ACE
CHECKS
TAG‘O4‘_BUS'0|'
INITIALIZE XX = DECREMENT LOOP
*03° COUNTER BY 1|
PARITY
CHECK ON
DRIVE BUS IN e
ERROR STOP
NO DISPLAY
(MICFL 5}
ERROR CODE
A250
SENSE
DIFFERENCE YES ECP
COUNTER Ce,
TAG'8F' BUS'09"
= MICFL 65 .
ERROR STOP
DISPLAY END OF
(MICFL 5) LINK TO
ERROR CODE
A291
SYNC NEG ON
A=zAIK2P 10
KK1T0
B=AlLZP1O
. KLTT0 MICFL 65
MLMOO0O06&6 441235
MICFL 67-L
ECQ
JFL-3/25/16
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START TEST 0A

SET LOOP COUNT
= 32

ECR
Ce

69 Ml L9

SET DIFFERENCE
256,512

TAGSF ' _BUS'6E"

(=)

SELECT SERVICE
DRIVE

TAG'83' _BUS'10°

CE SYNC POINT

TAG'8F' BUS'0A”

SET DIFFERENCE
COUNTER = BUS
VALUE

ERROR CODE
A2A L

ATTENTION RESET

TAG*8F ' BUS'04"

DEVICE
INTERFACE
CHECKS

TAG'B9' BUS'CO"

RESET
CONTROLLER
TAG'09' BUS'80°
SET DIFFERENCE
v256° "5t
AND CAR. BITS

TAG'8F*' BUS'TE"

MICFL 69

DIAG DECREMENT
DIFFERENCE
COUNTER

TAG*8A' _BUS'O1"

SENSE
DIFFERENCE
COUNTER

TAG'8F* BUS'09"

ERROR STOP

ERROR CODE
A2AQ

INCREMENT
COUNTER BY !

ERROR _STOP
DISPLAY
(MICFL 5)

ERROR CODE

A2A2

COUNTER >
255 ('FF*')

A2 - TEST 09 AND 0A

SENSE STATUS 0

TAG®'8F ' _BUS' 03"

256 BIT ON

1

SET DIFFERENCE
COUNTER = 0

TAG'8C*' _BUS'00"

DIAG DECREMENT
DIFFERENCE
COUNTER

TAG*8A"_BUS'01"

DIAG DECREMENT
DIFFERENCE
COUNTER

TAG'8A'_BUS'01"

SENSE
DIFFERENCE
COUNTER

TAG'8F' BUS'09°

NO

SENSE STATUS 0

SENSE STATUS 0

TAG*8F ' _BUS'03"

A2 — TEST 09 AND 0A

MLMO006 441235
MICFL 67-R

ECR
JFL_3/8/76

MICFL 6°
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SENSE
DIFFERENCE
COUNTER

TAG'8F' _BUS'09°

ERROR STOP
NO DISPLAY
(MICFL 5)
ERROR CODE
A2A0Q
YES

DECREMENT LOOP
COUNTER BY |

LooP
COUNTER = 0

YES

INLINE
CHEC
(MICFL 5)

END OF TEST.

LINK TO TEST 0B

Ml &7

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE

A2AS5

SENSE STATUS 0

TAG'8F' BUS'03"

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE

A2A6

SET DIFF HI
512, 256 AND
CAR BITS = 000

TAG*'8F ' _BUS'0E"*

SENSE STATUS 0

TAG'8F' _BUS'03"

ECR
Ce

MICFL 67

MICFL 67

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE

ACA3

ERROR STOP
DISPLAY

(MICFL 5)
ERROR CODE
A2A4

Seq.10f2

MC0069 | 2359503 441235
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START TEST 0B

ECT

Ce

‘1%!’

SET LOOP
COUNTER = 32

SENSE CAR

TAG'8F ' _BUS'01"

SELECT SERVICE
DRIVE

SENSE CAR

TAG'8F' _BUS'O!"

A2 — TEST 0A AND 0B

MICFL 69

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE

A2BO

CE SYNC POINT

TAG'8F*' BUS'O0A"

CONTROLLER
INTERFACE
CHECKS

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE

A2B!

ATTENTION RESET

TAG*8F'_BUS'04"

DEVICE
INTERFACE
CHECKS

TAG'89'_BUS'00"

RESET
CONTROLLER

TAG'09'_BUS'80"

441235
MI 69-L

ECS
JFL-3/12/76

SYNC NEG ON
A=AIK2P10

KK170
B=AIL2P10
KL170

SENSE CAR

TAG'8F ' _BUS'01"

BUS IN = '00°"

TAG'BE' _BUS'FF '

SENSE CAR

m._l

MLM0O006 441235
MICFL 69-R

ECT
JFL_378/76

A2 - TEST0A AND 0B MICFL 69
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M1 £9

CONTROLLER

INTERFACE SENSE CAR
CHECKS | | ]} e

TAG' 04’ _BUS'O1"

TAG'8F ' BUS'O01°*

1

1

SET CAR '512°
BIT = 1

TAG'8F' BUS'IE"

SET CAR

TAG'BE' _BUS'XX"*

SENSE CAR

TAG'8F*_BUS'O1"

YES

SENSE STATUS 0

TAG'8F' _BUS'03"

CONTROLLER
INTERF ACE
CHECKS

TAG'04° _BUS'O01"

NO

NO
ERROR STOP PARITY
SENSE CAR DISPLAY CHECK ON
""""""""""" (MICFL 5) e DRIVE BUS IN
TAG'8F' BUS'01" ERROR CODE
- A2B3
ERRCR STOP
NO DISPLAY SENSE CAR
(MICFL 5) e 4 T T
ERROR CODE TAG'8F* BUS'01!"
A2BO -
YES
ERROR STOP ERROR STOP
DISPLAY DISPLAY NO
(MICFL 5) s <l (MICFL &)
ERROR CODE ERROR CODE
A2B1 A2BO
YES
ERROR STOP
DISPLAY
{MICFL 5)
ERROR CODE
A2B!
M
MC0069 2359503 441238
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SENSE CAR

TAG*8F* BUS'01"

ADD BUS QUT
VALUE TO ITSELF
TXXT = XX XX

'

GENERATE A
SLIDING 1S
PATTERN

ERHOR STOP
DISPLAY
(MICFL 5)

ERROR CODE

ACB4

PROGRAM
SWITCH = 0

DECREMENT LOOP
COUNTER BY i

ECT
Ce

MICFL 69

LOOP
COUNTER =

INL INE
CHECK
(MICFL 5)

END OF TEST.

LINK TO ROUTINE
B8

YES

SET PROGRA
SWITCH TO =

MICFL 69

A2 - TEST 0B

MICFL 71

A2 - TEST 0B

ECV
JFL_3/8/76

MICFL 71



ROUTINE AS - 3344 DRIVE INDEX AND SECTOR TESTS

DESCRIPTION

Test 01. Target Register

Test 01 first checks the 3344 drive Rotational Position
Sensing (RPS) function. The test sets the Target
Register to all Os, all 1s, a sliding 1s pattern, and a sliding
2s pattern. Every time the Target Register is sensed, Bus
In is examined for a parity check.

Test 02. Index

Test 02 performs the following functions:

1. Verifies that an Index pulse was received within 15
milliseconds.

2. Measures the width of the Index pulse as seen by
the drive and verifies that the width is between 21
and 24 microseconds.

3. Measures the time between two Index Marks as
seen by the drive and verifies that it is between 9.8
and 10.4 milliseconds.

4. Verifies that the active track follows HAR bit 7.

Test 03. Force Multichip Check

Test 03 forces a Multichip Check by selecting an even

head and issuing a special diagnostic command (Tag
'"8A' Bus '02"'). The test also verifies that Read/Write
Check comes on if more than one head is selected. It
also verifies that Multichip Check and Read/Write Check

are reset by a Check Reset operation.

Test 04. Force Sector Compare Check

Test 04 verifies that a Sector Compare Check can be
forced on and then reset. The test also verifies that an
Attention is generated by the Sector Compare Check
when polling the drive.

Test 05. Sector Compare Attention

Test 05 verifies that an Attention is generated from a
Sector Compare when polling the drive. The test also
verifies that Busy is received in response to a Set Target
command.

Test 06. Sector Compare

Test 06 verifies that Sector Compare is received for
sectors 1, 2, 4, 8, 16, 32, 64, and 127. It also preforms
the following functions:

1. Measures the duration of the Sector Compare and
verifies it to be between 153 and 163 microseconds.
This applies to all of the previously mentioned
sectors except sector 127.

2. Verifies that the Transfer Sector command transfers
the contents of the Sector Counter to the Target
Register for sectors 1 and 127.

PREREQUISITES
Refer to microdiagnostic reference charts starting on
MICRO 20.

OPERATING PROCEDURE

e Refer to MICRO 10 and 11 for standard operating
procedures.

e Refer to microdiagnostic reference charts starting on
MICRO 24 for parameter entry.

MCO0130 2359504 441238 441237
3344 Seq.10f2 Part No. 28May76 | | Mar 77
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ROUT]N% AS TEST
!

SELECT SERVICE
DRIVE

TAG'83* _BUS'10°

CE SYNC POINT

TAG*'8F* _BUS'0A"

DEVICE
INTERFACE
CHECKS
TAG'89° BUS'00"
I ——————
ATTENTION
RESET

TAG'8F*'_BUS'04°

SET TARGET
REGISTER

TAG'8D'_BUS'00"

SENSE TARGET

TAG'8F*_BUS'0D"

CONTROLLER
INTERFACE
CHECKS

TAG'04° BUS'0!°

BUS IN =

SET LOOP
COUNTER = 32 |

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE

A512

SENSE TARGET

TAG'8F*'_BUS'O0D"

IN

SET TARGET
REGISTER

TAG'8D°_BUS'TF "
SENSE TARGET

TAG'8F*_BUS'0D"

SENSE TARGET

TAG*'8F' _BUS'0OD"

CONTROLLER
INTERF ACE
CHECKS

TAG'04' _BUS'01"

ERROR _STOP
DISPLAY
(MICFL 5)

ERROR CODE

A513

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE

A513

ERROR STOP
DISPLAY‘

(MICFL 5
ERRO@ CODE
AS51 4

SYNC NEG ON

m._J m.__l

PARITY
CHECK ON

DRIVE BUS IN

SENSE TARGET

TAG'8F ' _BUS'0D’

YES

NO

ERROR STOP

ERROR CODE
AS512

SENSE TARGET

TAG'8F°*_BUS'0D"

MCO0130 2359504
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ERROR STOP
DISPLAY SET_PROGRAM
(MICFL 5) SWITCH = 0
ERROR CODE
A515
EEB
Bi
MICFL 133

EEA
JFL-3/25/76
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M 131

INITIALIZE BUS
ouT VAEUE XX TO
YR

SET TARGET
REGISTER

TAG'8D'_BUS'XX'
—e

SENSE TARGET

TAG'8F*_BUS'0OD"

CONTROLLER
INTERFACE
CHECKS

TAG'04° _BUS'01"

PARITY
CHECK ON
DRIVE BUS IN

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE

A516

TAG*8F'_BUS'0D"

SENSE TARGET l

FETCH NEXT
VALUE FROM
TABLE | AND
PLACE IN XX

NO

ERROR STOP
DISPLAY
(MICFL 5) 1

ERROR CODE
A513

I

ERROR _STOP
DISPLAY
(MICFL 5)

ERROR CODE

A512

SENSE TARGET

TAG'8F* _BUS'0D"

PROGRAM
SWITCH = 0

DECREMENT LOOP
COUNTER BY 1

LOOP
COUNTER = 0

MICFL 131

INL INE
CHEC
(MICFL 5)

SET PROGRAM

FETCH NEXT

VALUE FROM

TABLE 2 AND
PLACE IN XX

SWITCH =

INITIALIZE XX
TO '83°

MICFL 131

—
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END OF TEST.

LINK TO TEST 02

MLMO006 441235

MICFL 133-L

EEB
JFL-3/25/16
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A5 — TEST 01
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START TEST 02

SELECT SERVICE
DRIVE

TAG'83' BUS'10°*

INL INE
CHECK
(MICFL 5)

CE SYNC POINT

TAG'8F' BUS'0A"

DEVICE
INTERFACE
CHECKS

DIAGNOSTIC SET
READ/WRITE

READ/WRITE
CHECK RESET

TAG'8F ' _BUS' 06"

MCO133 | 2359505

Seq. 2 of 2 Part No.

LOOP TEST

END_TEST 02
LINK TO TEST 03

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE

A524

SET
READ/WRITE

TAG'85' BUS'00"'

DELAY 20 MSEC

RESET
READ/WRITE

TAG'05°_BUS'00"

SENSE
READ/WRITE

TAG*8F'_BUS'0B"

INDEX CHECK
CTIVE
(BIT 3=1)

INL INE
CHECK
(MICFL 5]

SELECT SERVICE
DRIVE

TAG'83'_BUS'10"

SET HAR

TAG'8B'_BUS'01"

DIAGNOSTIC SET
READ/WRITE

ACTIVE
TRACK OFF

SET HAR TO ZERQ

DIAGNOSTIC SET
READ/WRITE

TAG'8F*' _BUS'0T’

ACTIVE
TRACK ON

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE

A526

441235
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SET HAR
(REVERSE
DIRECTION)

TAG'8B' _BUS'00"

DIAGNOSTIC SET
READ/WRITE

TAG'8F' BUS'0T"

ACTIVE
TRACK OFF

YES

ERROR _STOP
DISPLAY
(MICFL 5)

ERROR CODE

A525

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE

A527

ERROR STOP

ERROR CODE
A524

MLM0006 441235
MICFL 135 [

EEC
JFL_3/8/76

SET HAR

TAG'EB'_BUS*'01"

REQUEST DRIVE
STATUS

TAG'84°' _BUS'00"

AS — TEST 02

TAG'84' _BUS'00"

DIAGNOSTIC SET
READ/WRITE

TAG'8F' _BUS'0T7"

ACTIVE
TRACK ON

SENSE
READ/WRITE

TAG'8F'_BUS'0B"*

NO

SET READ/WRITE

TAG'85°' _BUS'00"*

DELAY 100 USEC

DELAY 100 USEC

ACRIVE
TRACK ON

ACTIVE
TRACK ON

TAG'04'_BUS'00°

SENSE
ORIENTATION

TAG'04*' _BUS'CO"

TRACK OFF
(BIT 7=0)

TAG'05'_BUS'00°"

A5 — TEST 02

NO

MICFL 1:

ERROR STOP

(MICFL 5)
ERROR CODE
A529

ERROR STOP
DISPLAY

(MICFL 5)
ERROR CODE
AS2A

JFL_3/8/76

MICFL 135



DRIVE INDEX AND SECTOR TESTS — ROUTINE A5

START TEST 03

O—

SELECT SERVICE
DRIVE

TAG'83' _BUS'10°
CE SYNC POINT

TAG'8F'_BUS'0A"

ATTENTION RESET

TAG'8F'_BUS' 04"

CHECK RESET

TAG'8F*_BUS'0C’

DEVICE
INTERFACE CHECK

TAG'89'_BUS'00"

SET _HAR
(SELECT ADDT'L
HEAD)

TAG'8F*_BUS'0B*

]

READ DRIVE
STATUS

TAG'84'_BUS'00"

SET READ/WRITE

TAG'85'_BUS'00"

DELAY 2 USEC

ERROR _STOP

R
BISPLAY
ROR_CODE

DIAGNOSTIC
MULT I -HEAD
SELECT

TAG'8A'_BUS'02"

DIAGNOSTIC SET
READ/WRITE

TAG'8F'_BUS'0T"

DELAY 500
MICROSECONDS

SENSE
READ/WRITE

TAG'8F'_BUS'0B’

MULTI-HEAD
CHECK BIT 0
|

TAG'84°' _BUS'00"

READ/WRITE
CHECK

NO

ERROR _STOP

ERROR CODE
A538

B

ERROR STOP

ERROR_CODE
A530

ERROR STOP

ERROR CODE
A531

ERROR ALERT

TAG*05*'_BUS' 00"

READ/WRITE

CHECK RESET

TAG*8F'_BUS'06°

DESELECT
SERVICE DRIVE
TO RESET
DIAGNOSTIC

MULT | -HEAD
SELECT

SELECT SERVICE
DRIVE

TAG'83'_BUS'10°

DIAGNOSTIC SET
READ/WRITE

TAG'8F' _BUS'0T7'

READ/WRITE
SAFETY

TAG'8F'_BUS'0B*
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REQUEST DRIVE
STATUS

TAG'84°'_BUS'00"

READ/WRITE
CHECK

ERROR STOP
DISPLAY
(MICFL 5)

ERROR _CODE

A534

—

INL INE
CHECK
(MICFL 5)

LOOP TEST
OPTION

END TEST 03.
LINK TO TEST 04

ERROR_CODE
A533

MLM0O006

EEF
JFL_3/8/76

ERROR _STOP
DISPLAY
(MICFL 5)

AS — TEST 03

A5 - TEST 03

MICFL 137

MICFL 137



DRIVE INDEX AND SECTOR TESTS — ROUTINE A5

Ml

START TEST 04

4

)

SELECT
CONTROLLER

TAG'03* _BUS'YY'

SAVE THE
ADDRESS OF THE
CONTROLLER FOR

LATER USE.

SELECT SERVICE
DRIVE

TAG'83'_BUS' 10"

ATTENTION RESET

TAG'8F'_BUS'04"

CHECK RESET

TAG'8F'_BUS'OC®

DEVICE
INTERFACE
CHECKS

TAG'89'_BUS'00"

1

YY = CTLR
ADDRESS. IT 1S
SUPPLIED BY THE
CONTROL MONITOR

|

DRIVE CHECK
STATUS

TAG'8F® _BUS' 83"

SECTOR
COMPARE CHECK

YES

AS — TEST 04

MICFL 139

TAG'8B'_BUS'01"

DIAGNOSTIC SET
READ/WRITE

TAG'8F'_BUS'0T"*

X MARK
FL t41)

zZz
-0
om

DELAY 350 USEC

ACTIVE
TRACK OFF

NO
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ERROR_STOP
DRIVE SYNC TAG SECTOR DISPLAY
DELAY 350 usec | | | sooiooeos---- — COMPARE (MICFL 5)
TAG'BF ' _BUS'OA’ ATTENTION ERROR CODE
A544
ERROR_STOP SET TARGET DRIVE CHECK SELECT SERVICE
DISPLAY REGISTER STATUS DR1VE
(MICFL 5) peELay 800 usec | | _coiooooooeoe et N N B ttnttetban
ERROR CODE TAG'8D'_BUS' 01" TAG'8F ' _BUS'83" TAG'83'_BUS' 10"
A548 - -
SET TARGET DIAGNOSTIC SET ERROR STOP
INDEX MARK REGISTER READ/WRITE SECTOR DISPLAY ATTENTION RESET
T T S I B B e [ Ietebttetebatete COMPARE CHECK - T N B bty
TAG*8D'_BUS'04° TAG'8F'_BUS'0T" ERROR CODE TAG'8F'_BUS' 04"
- - A542 -
DIAGNOSTIC SET REQUEST DRIVE
READ/WRITE INDEX MARK STATUS DESELECT THE
DELAY 350 usec | | | _------- --- - TR N | N R B tts SERVICE DRTVE
TAG'8F'_BUS'0T" TAG'84'_BUS'00°'
ERROR STOP POLL_SERVICE
ACTIVE INDEX MARK NO DISPLAY DRI VE
TRACK OFF (MICFL 141) DELAY 350 USEC e I B B —
ERROR CODE TAG'82'_BUS® X4'
A543 -
YES
ERROR _STOP ERROR STOP
DISPLAY INDEX MARK DESELECT THE SECTOR DISPLAY
(MICFL 5) DELAY 350 USEC (MICFL 141) SERVICE DRIVE COMPARE (MICFL 5)
ERROR CODE ATTENTION ERROR CODE
A541 A545
POLL SERVICE
INDEX MARK DELAY 22 DRIVE
(MICFL 141) MICROSECONDS - —|
TAG'82"_| MICFL 141

MLMO0O6 441235
MICFL 139-R

CONTROLLER

ADDRESS IS

ORED WITH BUS
VALUE

SYNC NEG ON
AzAIK2P10

EEJ
JFL-3/25/76

MLMO006 441235
MICFL 139_L

EEI
JFL-3/25/76

MICFL 139
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DRIVE INDEX AND SECTOR TESTS — ROUTINE AS

Ml 39

SELECT SERVICE
DRIVE

TAG'83*'_BUS'10"

CHECK RESET

TAG'8F'_BUS'0C*

DRIVE CHECK
STATUS

TAG'8F'_BUS'83"

B

1

INL INE
CHECK
(MICFL 5)

LOOP TEST
OPTION

MICFL 139

END OF TEST 4.
LINK TO TEST 5

SUBROUT INE

INDEX MARK

SET
MSEC TIMER

UP A 15

ERROR _STOP
SECTOR YES DISPLAY
COMPARE CHECK (MICFL 5)
ERROR CODE
A546
TAG'84'_BUS'00"'
ERROR STOP
YES DISPLAY
(MICFL 5)
ERROR CODE
A547
NO
3344 MCO0141 2359507 441235
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INDEX MARK
FOUND

NO

YES

DECREMENT
COUNTER

NO

ERROR _STOP
DISPLAY
(MICFL 5)

ERROR CODE

A5 XX

RETURN_TO
CALLING TEST

AS — TEST 04

MICFL 141

AS — TEST 04

EEL
JFL_3/8/76

MICFL 141



DRIVE INDEX AND SECTOR TESTS — ROUTINE AS

START TEST 05

SELECT
CONTROLLER

TAG'03' _BUS'YY"

SAVE THE
ADDRESS OF THE
CONTROLLER FOR

LATER USE

SELECT SERVICE
DRIVE

TAG'83'_BUS'10"

ATTENTION RESET

TAG'8F' _BUS'04°

CHECK RESET

TAG'8F'_BUS'0C®

SET HAR

TAG'8B'_BUS'01!"

CONTROL MONITOR
WHEN CE ALERT IS
ACTIVE

1

DIAGNOSTIC SET ERROR_STOP
READ/WRITE DISPLAY ACTIVE
------------- (MICFL 5) TRACK OFF
TAG'8F'_BUS'0T" ERROR CODE
- A551
YES
INDEX MARK CE SYNC POINT
e I T e —
TAG'8F ' _BUS'0A"
SET TARGET
REGISTER
DELAY 22 ysec { | [ .o o.T.CC_ L
TAG'8D'_BUS'00"
REQUEST DRIVE
ACTIVE YES STATUS
TRACK OFF  Q»—— | Tt TT
TAG'84°'_BUS'00°
I!!I
ERROR _STOP
INDEX MARK DISPLAY SEARCH
(MICFL 141) (MICFL 5) SECTOR_BUS IN
ERROR_CODE BIT 7 = 1
A552
ERROR STOP
DISPLAY
DELAY 22 USEC (MICFL 5}
ERROR _CODE
A553
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DESELECT THE
SERVICE DRIVE

MLMO006 441235
MICFL 143 _L

EEM
JFL-3/16/16

POLL SERVICE
DRIVE

TAG'82'_BUS'X4°

ERRGCR STOP
DISPLAY
IMICFL 5)

ERROR CODE

A555

ERXOR _STOP

SECTOR DISPLAY
COMPARE (MICFL 5)
ATTENTI0 ERROR_CODE
A554
SELECT SERVICE
DR1VE
TAG'83'_BUS' 10"
ERROR_STOP
ATTENTION RESET DISPLAY
————————————— (MICFL 5)
TAG'8F'_BUS'04" ERROR CODE
- A557
DESELECT THE
SERVICE DRIVE
POLL_SERVICE
DRIVE "il’
_____________ _
TAG'82'_BUS*X4'
E
ERROR_STOP
DISPLAY
(MICFL 5)
ERROR CODE
A556

SECTOR
COMPARE
ATTENTION

AS — TEST 0§

MICFL 14

-

ATTENTION RESET

TAG*8F'_BUS'04"

TAG'83' _BUS'10"

REQUEST DRIVE
STATUS

TAG'84°' BUS'00"

REQUEST DRIVE
STATUS

TAG'84°' _BUS'00"

SEARCH
SECTOR BUS IN
BIT 7 = |

TAG'8D'_BUS'04"

REQUEST DRIVE
STATUS

TAG'84' _BUS'00"

ERROR _STOP
DISPLAY
(MICFL 5)

ERROR CODE
A558

INL INE
CHECK
(MICFL 5)

LOOP TEST
OPTION

END TEST ©5.
LINK TO TEST 06

CONTROLLER

ADDRESS IS

ORED WITH BUS
VALUE

MLM0006 441235
MICFL 143 R

EEN
JFL-3/12/76

MICFL 143

AS — TEST 05



DRIVE INDEX AND SECTOR TESTS — ROUTINE AS

START TEST 06

G)—

SELECT SERVICE ERROR STOP
DR1VE INDEX MARK DISPLAY
------------- (MICFL 141) ACTIVE TRACK (MICFL 5)
TAG'83*_BUS* 10" ERROR CODE
- AS61
YES
ATTENTION RESET DELAY 100
------------- M1CROSECONDS DELAY | USEC
TAG*8F*_BUS'04°
SET
CHECK RESET INDEX MARK xx = 1, 2,
------------- (MICFL 141} 4, 8, i6,'32,
TAG"8F*_BUS'0C* ARD 64
DEVICE SET TARGET
INTERF ACE YES REGISTER
ciecks | | CAcTIvE TRACK D>—— | ------t-----.
————————————— TAG*8D*_BUS'XX*
TAG"89*_BUS*00° -
NO
REQUEST DRIVE
SET HAR STATUS
————————————— DELAY 22 USEC —mmieeo oo
TAG*8B*_BUS*00° TAG'84°_BUS'00"
DIAGNOSTIC SET
READ/WRITE INDEX MARK SECTOR
------------- (MICFL 141) COMPARE
TAG'8F*_BUS*0T"* (MICFL 147T)
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CE SYNC POINT

TAG'8F*_BUS'0A"

SET TARGET
REGISTER

TAG'8D*_BUS'TF*

REQUEST DRIVE
STATUS

TAG'84'_BUS'00"

SET SWITCH = 1

SECTOR
COMPARE
(MICFL 147)

ATTENTION RESET

TAG'8F*_BUS'04"

L

MLMO006 441235
MICFL 145 L

EEQ
JFL_3/9/76

1

SET TARGET
REGISTER

TAG'8D' _BUS'00"

SENSE TARGET

TAG'8F* _BUS'0D"

As-TEsT0s  MICFL 145

DELAY 120 USEC

TRANSFER SECTOR
COUNTER

TAG'8F* _BUS'87"

ERROR STOP
BITS 1-7 ON DISPLAY SENSE TARGET
BUS IN = ZERO (MICFL 5) rH— |} -—----—-------
ERROR CODE TAG'8F ' _BUS'0D"
A565 -
ES
ERROR STOP
CE SYNC POINT DISPLAY
------------- (MICFL 5)
TAG'08°' BUS'00" ERROR CODE
- AS567

TRANSFER SECTOR
COUNTER

TAG*8F'_BUS'87"

SENSE TARGET

TAG*8F*'_BUS'0D'

BITS 1-7 ON
BUS IN = ‘EF°
(127)

i

ERROR_STOP

ERROR CODE
A566

NO TIMING
OF SECTOR
COMPARE
DURATION IS
PERFORMED

SYNC NEG ON
A2L2J11
BD100

SYNC NEG ON
AzAIK2P10

INL INE
CHECK
(MICFL 5)

LOOP TEST
OPTION

END OF ROUTINE.
LINK TQDROUTINE

EEP
JFL-3/16/176

as - testos MICFL 145



DRIVE INDEX AND SECTOR TESTS — ROUTINE AS

SUBROUT INE
SECTOR COMPARE

SET TIMER 1
15 MSEC

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE

AS564

SECTOR

COMPARE

DURATION LESS
THAN 153

NO TIMING
OF SECTOR

PERFORMED

SET TIMER 2
163 USEC

€O

RETURN TO MAIN
PROGRAM

TIMER |
TIMED 0OUT

TIME BASED
ON_ 158 USEC
3X TOLERANCE
(163-153
USEC)

ERROR STOP

ERROR CODE
A562
IF_SW_ 1S TURNED
ON _PRIOR TO
e ENTERING THIS
BYPASSED
ERROR _STOP
TIMER 2 DISPLAY
TIMED OUT (MICFL 5)
ERROR CODE
A563
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RETURN_TO

CALLING TEST

ERROR _STOP
DISPLAY
(MICFL 8)

ERROR CODE

A522

INDEX TIMER

SUBROUT INE

SET Ti#ER 1 =
5 MSEC

SET TIMER 2 =
Z4 USEC

As-TEST06  MICFL 147

SET Sw 2 T0

INDEX MARK
RECE I VED

TIMER 1
TIMED OUT

T IME
BETWEEN TWO
iNDEX MARKS <

9.8 MSEC

ERROR_STOP
DISPLAY
(MICFL 5)

ERROR CODE

A523

RETURN TO
CALLING TEST

ERROR_CODE
A520

INDEX MARK
DROPPED

I NDE X
MARK WIDTH
LESS THAN 21

MSEC

ERROR STOP

RECEIVED

as - Testo6 MICFL 147




ROUTINE A7 - 3344 DYNAMIC SERVO ADJUSTMENT PROGRAM

DESCRIPTION

Routine A7 enables a complete servo adjustiment to

be made under microprogram control. The servo

velocity can be fine-tuned with this program and the
entire procedure performed without the aid of an
oscilloscope. The specification tolerance is 330+ 7
microseconds. The amount of maladjustment of the
servo velocity has no effect on successful execution of
the program unless hardware failures are detected during
execution of the test.

Routine A7 issues a 192-cylinder Seek, starting from
cylinder 0. Clocking begins from the leading edge of the
first track crossing pulse after the Seek Start command to
the leading edge of the 182nd track crossing pulse. A
timer subroutine collects the elapsed time from the
leading edge of the 182nd track crossing pulse to the
leading edge of the 184th track crossing pulse. This
elapsed time is measured as the Difference Counter
decrements from 'OA' to '08' during deceleration.
This measured time is then compared to the specification
tolerance of 330 + 7 microseconds.

Failure of the measured time to meet the

specification (%) results in an error. The amount of
deviation (from 330 + 7 microseconds) can be

displayed in byte 2 of the logout. If the specification is
met, the test is repeated 10 times before normal
completion. The test may be restarted as often as desired
using the '00"' run control option.

OPERATING PROCEDURE

e Refer to MICRO 10 and 11 for standard operating
procedures.

e Refer to microdiagnostic reference charts starting on
MICRO 24 for parameter entry.
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DYNAMIC SERVO ADJUSTMENT — ROUTINE A7
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START ROUTINE
AT

SET LOOP COUNT
= 10

Gt

DELAY 220 MSEC

TAG*8F' _BUS* 13"

A4

BIT *6' ON

YES

SENSE
DIFFERENCE
COUNT

LR 2 | T " B [T
DISPLAY NO TAG'8F* _BUS*09°
SELECT SERVICE (MICFL 5) -
DR1VE ERROR CODE
------------- AT26
YES
TAG'8F° BUS'04°' YE
- BUS IN = '0B’
CHECK RESET ATTENTION RESET
TAG'8F*_BUS'04° NO
TAG'8F* BUS'43°
- SENSE STATUS 4
TAG*'S8F* BUS' 13"
INLINE -
CHECK
(MICFL )
ERROR _STOP
BUS IN = DISPLAY
0110 000X (MICFL 5)
ERROR CODE
ATI10
SELECT SERVICE
DR1VE
SET DIFF HI
REZERO (DTRECTION IN)
TAG'S8F* BUS*02° ERROR _STOP
- SPLA
(MICFL &)
REQUEST DRIVE ERROR CODE
STATUS AT2
ERROR STOP
DISPLAY
(MICFL 5)
ERROR C
AT23
MCO180 | 2359510 441235 441237 )
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|

SENSE
DIFFERENCE
COUNT

TAG'8F*_BUS* 09"

START 1 USEC
T IMER

EEY
JFL_3/9/76

1

ERRCR STOP
D1 AY

sPL ATTENTION RESET
icrL s) || ] ) oo---e---a-
ERROR _COOE TAG'8F*_BUS'04°
AT21 -
ERROR_STOP
DISPLAY CHECK RESET
TIEZN T | Rt
ERROR C TAG'8F*_BUS*0OC"

SENSE STATUS 4

TAG'8F*_BUS'13°

INL INE
CHECK
(MICFL 5)

DECREMENT LOOP
COUNTER

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE

AT28

END OF ROUTINE
AT

A7 — SERVO ADJUSTMENT

MICFL 181

A7 — SERVO ADJUSTMENT
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ROUTINE A9 - 3344 INCREMENTAL SEEK TEST

DESCRIPTION

Routine A9 is designed to allow the CE to enter any seek ’
increment between '01' and 'FF'. Starting at cylinder

0, the access takes multiple seeks forward in increments

of the number of cylinders specified. When the

maximum allowable limit in this direction is reached,

reverse seeks of the same increment take place until

cylinder O is reached.

The operation is repeated until terminated, as described
in MICRO 10.

If no seek increment is specified, the test defaults to an
increment of one cylinder. An increment of '00' is not
allowed in this test.

Access arm position is verified by reading the Home
Address. If an error occurs, the test performs a Rezero
operation and continues.

OPERATING PROCEDURE

e Refer to MICRO 10 and 11 for standard operating
procedures.

e Refer to microdiagnostic reference charts starting on
MICRO 24 for parameter entry.
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INCREMENTAL SEEK TEST — ROUTINE A9
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START ROUTINE
A9

SELECT SERVICE
DRIVE

TAG'83°'_BUS'10"

ATTENTION RESET

TAG'8F*_BUS'04°

M

203 ‘:I"
3

DEVICE
INTERFACE
CHECKS

TAG'89' _BUS'00°

CHECK RESET

TAG'8F*_BUS'OC'

ERROR STOP
DISPLAY
(MICFL 5)

ERROR-CODE

A390

|

ERROR STOP
DISPLAY
(MICFL 5)

ERROR-CODE

A991

CHECK RESET

TAG'8F*'_BUS'0C"

)

PARITY
CHECK ON TAG
BUS

PARITY
CHECK ON BUS
ouT

NO

SELECT SERVICE
DRI1VE

TAG'83'_BUS'10"

REZERO

TAG*8F*_BUS'02°

REQUEST DRIVE
STATUS

TAG'84_BUS'00"

ERROR _STOP

ERROR-CODE
A994

YES
RESET
CONTROLLER INLINE
————————————— CHECK
TAG'09'_BUS*80° (MICFL 5)

ATTENTION RESET

TAG'8F'_BUS'04°

SELECT SERVICE
DRIVE

TAG*83'_BUS'10°

MC0200

Seq. 2 of 2 Part No.
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REQUEST DRIVE
STATUS

TAG'84_BUS'00"

NO

BUS IN BIT
7T = 1 (SEEK
COMPLETE)

TAG'8F*'_BUS'04°

NO

A9 — INCREMENTAL SEEK ~ MICFL 20

ERROR STOP
DISPLAY’

(MICFL 5
ERROR-CODE
A996

SUBTRACT THE
INCREMENT FROM
CA. CA = CA-XX

SET DIFF HI
(FORWARD
DIRECTION)

TAG'8F'_BUS'8E"

SET DIFF HI
(REVERSE
DIRECTION)

TAG'8F*_BUS'0OE"

SET HAR

TAG'8B*'_BUS'00"

Wo

ACCESS TIMEOUT
OVERSHOOT, OR ofF
TRACK CHECKS

TAG*8F*_BUS'04°

SET DIFFERENCE
COUNTER = BUS
VALUE

TAG'8C*'_BUS'XX*

READ HOME
ADDRESS
‘ (MICFL 203)
INL INE
CHECK
(MICFL 5)
INL INE
CHECK
(MICFL 5)

TAG'83°'_BUS'10°*

SEEK START

TAG'8F'_BUS'08"

SELECT SERVICE
DRIVE

ACCESS STATUS

TAG'8F*'_BUS" 13"

REQUEST DRIVE
STATUS

TAG'84_BUS'00°

REQUEST DRIVE
STATUS

TAG'84_BUS' 00"

INITIALIZE

INDER
ADDRESS COUNTER
(CA) TO ZERO

ADD THE SEEK
INCREMENT TO
CA. CA = CA+XX

ERROR STOP
DISPLAY
(MICFL 5)

ERROR-CODE

A995

INCREMENT *XX*

DEFAULT VALUE =
01

1S ENTERED BY THE
CE_PARAMETER ENTRY.

ERROR-CODE
A994

ACCESS STATUS

TAG'8F*_BUS' 13"
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