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PREFACE

MAINTENANCE INFORMATION MANUAL
ORDERING PROCEDURE (IBM Internal)

Individual pages of the 3350 Maintenance Information 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
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SAFETY PREFACE/SAFETY  ii
CE SAF ETY PRACTICES 16. Avoid touching moving mechanical parts whenvlubricating’,
’ ’ checking for play, etc.
All Customer Engineers are expected to take every safety 17. When using stroboscope, do not touch ANYTHING — it
precaution possible and observe the following safety prac- may be moving.
tices while maintaining IBM equipment: . 18. Avoid wearing loose clothing that may be caught in ma-
1. You should not work alone under hazard.uus conditions chinery. Shirt sieeves must be left buttoned or rolled above
or around equipment with dangerous voltage. Always the elbow.
advise your manager if you MUST work alc.me. 19. Ties must be tucked in shirt or have a tie clasp (preferably
2. Remove all power, ac and dc, when removing or assem- nonconductive) approximately 3 inches from end. Tie
bling major components, working in immediate areas of chains are not recommended.
power sgpphes., perfqrmmg mecr?amcal lpspegtlor.! of pow- 20. Before starting equipment, make certain fellow CEs and
er supplies, or installing changes in machine circuitry. customer personnel are not in a hazardous position.
3. gﬁer tu:ping Of: W?:‘\:‘:: :?,‘gzr rf:v;;tg)hé:;t':tt;'; ";irm 21. Maintain good housekeeping in area of machine while per-
position or tag it wi ! forming and after completing maintenance.
229-1266. Pull power supply cord whenever possible. 9 P 9
4. When it is absolutely necessary to work on equipment Knowing safety .ml.cs as‘ not enough. )
having exposed operating mechanical parts or exposed An unsafe act will inevitably lead to an accident.
live electrical circuitry anywhere in the machine, observe Use good judgment - eliminate unsafe acts.
the following precautions:
a. Another person familiar with power off controls must ARTIFICIAL RESPIRATION
be in immediate vicinity.
b. Do not wear rings, wrist watches, chains, bracelets, or General Considerations
metal cuff links. )
c. Use only insulated pliers and screwdrivers. 1. Start Immediately — Seconds Count
d. Keep one hand in pocket. Do not move victim unless absolutely necessary to remove
e. When using test instruments, be certain that controls from danger. Do not wait or look for help or stop to
are set correctly and that insulated probes of proper loosen clothing, warm the victim, or apply stimulants.
capacity are us.ed. . . 2. Check Mouth for Obstructions
f. Avoid contacting ground potential (metal floor strips, Remove foreign obijects.
machine frames, etc.). Use suitable rubber mats, pur- . R . .
chased locally if necessary. 3. ::Ifat;; ;II:'tlm is breathing by himself or when help is
5. Wear safety glasses when: a. Loosen clothing.
a. Using a hammer to drive pins, riveting, staking, etc. b. Place victim on his side.
b. Power or hand drilling, reaming, grinding, etc. c. Keep victim warm.
c. Using spring hooks, attaching springs. 4. Remain in Position
d. Soldering, wire cutting, removing steel bands. After victim revives, be ready to resume respiration if
e. Cleaning parts with solvents, sprays, cleaners, chemi- necessary.
cals, etc. 5. Call a Doctor
f. Performing any other work that may be hazardous to Have someone summon'medical aid.
your eyes, REMEMBER — THEY ARE YOUR EYES. 6. Don’t Give Up
6. Follow special safety instructions when performing special- Continue without interruption until victim is breathing
ized tasks, such as handling cathode ray tubes and extremely without help or is certainly dead. :
high voltages. These instructions are outlined in CEMs .
and the safety portion of the maintenance manuals. Rescue Breathing for Adults
7. Do not use solvents, chemicals, greases, or oils that have 1. Place victim on back; lift neck
not been approved by IBM. and tilt head way back. (Quickly
8. Avoid using tools or test equipment that have not been ap- remove any noticeable food or .
proved by 1BM. objects from mouth.)
9. Replace worn or broken tools and test equipment, 2. Pinchhno§e closed; make airtight seal around victim's
10. Lift by standing or pushing up with stronger leg muscles — \T&?rtn ::"3: Z:eus; ':i‘;‘;‘(he'xa"i?)'cefu"y breathe into
this takes strain off back muscles. Do not lift any equip- pands).
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 3. Continue breathing for the victim 12 times per minute
place where no one can trip over them. WITHOUT STOPPING.
14. Ensure that all machine covers are in place before returning 4. 1f chest does not rise (expand), roll victim onto side
machine to customer. ‘ and pound firmly between shoulder blades to remove
15. Always place CE tool kit away from walk areas where no blocking material. Also, try lifting jaw higher with
one can trip over it; for example, under desk or table. your fingers. Resume rescue breathing.
*e
1n
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3350\M]CRODIA‘GNOSTIC OVERVIEW 3350 MICRoDIAGNOSTIC ovErviEw ~ MICFL 2
PHILOSOPHY made. T.his har'dware, a part of t.he hardcore, is tested by 3350 Linked Series Microdiagnostics
diagnostics designed for the particular attachment, for
Purpose of Microdiagnostics: example, the 3830-2, the Integrated Storage Control The 3350 Building Block concept consists of nine
(ISC), and the 3880 Storage Control. The 3350 routines linked together to appear as a single routine.
The microdiagnostic package is designed to aid the CE in Control Interface consists of: This is known as Linked Series.
maintaining the 1BM 3350 Direct Access Storage Device. ® Controller Interface Line Drivers and Receivers.
This package can be used in the following ways: e Tag Bus and Bus Out. LOOP OPTIONS
e  FRU List ® Select Hold and Tag Gate.
The number of possible field replaceable units (FRUs) ® Unselected Ale” Line (CE Alert). Without Linked Series
can be greatly reduced by a microdiagnostic that recreates e Execute Switch and Associated Latch,
the failing condition. ® CE Panel Switches, Registers, and Lamps.
= Loop Routine Option 06 ‘_7
hd Degraded Performance If any of the above 3350 hardware is inoperative, it can
The microdiagnostic package resolves failures in hardware be diagnosed from the attachment side of the interface by
that create a degraded product performance; the Control Interface Bringup program and its associated
for example, excessive seek errors in a particular drive. MAPS. To further diagnose the CE panel hardware, use
° Adjustments Routine A0, the CE panel test. Routine
Adjustments in the servo area can be verified with Selected
microdiagnostics. The velocity gain can be adjusted IMPLEMENTATION by CE.
entirely with a microdiagnostic, eliminating the need for — ——
a scope. . . . .
o ) ) Microdiagnostic Error Detection Methods.
° Verification of Repair Action
The microdiagnostic package can be used to check out whef‘e"‘?rh? m'lf“):i?;ﬁ‘,ms‘g “Skes ah“ e rorhde“?“i‘?", Note: Option 06 inhibits linking and continues to loop
the 3350 after repair. This ensures a correct repair ;f,"c““hw't mft ¢ building block scheme, the circuit 1s the selected routine until stopped by an error or by
before returning the machine to the customer. rst ¢ egked or correct f)pera‘tlon before using it to .tCSt the run control option 00.
the circuit, an error condition is forced on, and verified.
o , The error is then reset and the reset condition verified
Building Block Concept before continuing the test. The microdiagnostic package With Link Series
o detects errors in the following ways:
The Building Block concept tests the hardware in a o
logical, orderly, progressive sequence starting with the e An operation is performed and the data received is
controller interface and working progressively toward the compared to the expected or normal data. If the (A1) ] (A2) = (B8) | (A5) | (AD) |- (AF) -] (B9) 8= (AE) (BB)
most complex areas of the machine. This type of testing fege;\fed agd expected data do not compare, an error
first proves that a complete path from the attachment Is indicated.
through the device is operative before attempting to test e An event or series of events is timed with a < Loop Routine Option 02 —&
the more complex functions of the machine. This microprogram controlled timer. The actual measured
achieves a high degree of confidence in the information time is compared to an engineering specification. If Note: Loo ~ ~ ~ -
L L c. : p routine Option 02 starts with routine Al
received in further testing of a variety of increasingly the measured txm.? is not within the limits of the and links 10 A2, A2 fo B8, etc.. until BB is
complex operations. engineering specification, an error is indicated. completed. Routine BB then links back to Al and
e An operation is performed and the resultant state of the process continues until stopped by detection of an
‘ i an heck i if i error or run control option '00"'.
DEPENDENCIES a error check is tested to verify correct or incorrect P
peration.
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
3350, the assumption that the hardware on the
attachment side of the interface is operative must be
3350 GC0001 2358192 441300 | 441303 441305 441309 441316
Seq.2 0f 2 | PartNo. 31 Mar 76 | 30 Jul 76 29 Oct76 | 15Jul 79 27 Jun 80
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GENERAL ROUTINES | GENERAL 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
----------- 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
1S USED. CHECK A SUBROUTINE THAT 1S 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 1S WHERE THE
ALD NET REFERENCE BELOW BLOCK. SUBROUTINE IS DESCRIBED.
A BLACK CIRCLE WITH A WHITE S
US A NUMBE INDIC S A

ERROR _STOP WHEREVER IT_APPEARS IN A
DISPLAY PARTICULAR TEST.

ERROR-CODE SCOPE POINT 1S NOT ALWAYS
INDICATED.

OFF-PAGE CONNECTOR - ENTRY

CHART ID IS DESIGNATED ON FIRST
LINE (H02). ENTRY BLOCK
CONNECTOR ID 1S DESIGNATED ON
SECOND LINE (A1).

—<]

ERROR_STOP AN ERROR DETECTED BY THE
DISPLAY PROGRAM IS INDICATED BY ANY
EEETOF THE THREE BLOCKS AT

(MICFL 5)
ERROR CODE
OFF-PAGE CONNECTOR - EXIT
THE SCOPE SYNC POINT FOI

LOOPING_ON THE ERROR IS SHOWN *TO® CHART ID IS DESIGNATED ON
A NOTE BLOCK APPEARING FIRST LINE (H09). *T0' BLOC
ELSEWHERE ON THE P . T CONNECTOR ID IS DESIGNATED ON
ERROR STOP NOTE BLOCK IS REFERRED TO BY A SECOND LINE (Al).
DISPLAY ;Z 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 IS
ISSUED CAN_BE FOUND BY
FOLLOWING THE FLOW CnAR;I$ACK

INTERNAL PAGE CONNECTOR - EXIT

- O <

DYNAMIC UNTIL A BLOCK 1S FOUND THE EXIT_CONNECTOR CONTAINS THE
DISPLAY A SYNC INDICATION. SEE SCOPE COORDINATE DESIGNATION THE
(MICFL 5) SYNC POINT DESCRIPTION BELOW. NEXT BLOCK TO BE ENTERED
ERROR CODE COORDINATES ARE A-K VERTICALLY
THE SUBROUTINE THAT DISPLAYS 1 - 9, 0 HORIZONTALLY.
THE ERROR CODE 1S DESCRIBED
ON MICFL 5.
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
THI TO BE RED. THI
COORDINATE CHARACTERS
MATCH BETWEEN T EXIT AND
ENTRY SYMBOLS TO VERIFY THE
NOTE CORRECT ENTRY.
INFORMAT I ON
GOES IN THIS
BOX
ABBREVIATIONS
MSEC = MILLISECOND
USEC = MICROSECOND
CTLR = CONTROLLER
DRY = 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
HEXADEC I MAL VALUE.

BOX (CTLR OR DRV)i AND PIN
WITH TS LOGIC NAME AND ALD

CCtOo1AK2

THE BLOCK TO THE RIGHT 1S USED

ONLY BY THE WRITER TO IDENTIFY

MLMOOO6 441300 THE PARTICULAR CHART BEFORE IT
MIC FFIXED TO LM

MLM0006 441300
MICFL 03_R

02
IGNORED BY THE CE. 1/16/76

JFL_

GC0003 [2358380 | | 441300
3350 Sea.lof2 | PartNo. 31 Mar 76 GENERAL ROUTINES MICFL 3
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L GENERAL ROUTINES

HARD _STOP ON
ERROR E

ERROR STOP
DISPLAY
(NORMAL )

DYNAMIC DISPLAY

READ CTECK BYTE

TAG*04°'_BUS'01*

READ C?ECK BYTE

TAG*04°_BUS'02°

TAG'04°_BUS'02°

READ CT;CK BYTE

READ C?%CK BYTE

TAG'04°'_BUS*'01"

TAG*'04°'_BUS*'02°

READ CHECK BYTE

TAG®* 04°_BUS'04°

READ CTECK BYTE

TAG'04°_BUS®04°

SAVE CONTROLLER
CHECK BYTES FOR
USE avagourlne

CONTROLLER
RESET

TAG*'09'_BUS'80"

SAVE CONTROLLER
CHECK BYTES FOR
USE avegourlnz

TAG*09°_BUS'* 80"

CONTROLLER
RESET

CHECK FOR

CHECK_FOR
CE ENTRY
(MICFL T)
FUNCT 1ONAL
CODE

READ CT%CK BYTE

TAG*04°_BUS' 04"

SAVE CONTROLLER
CHECK BYTES FOR
USE BYBgOUTINE

CONTROLLER
RESET

CHECK FOR
ENTRY
(MICFL 7)
FUNCT IONAL
CODE

TAG'OC* _BUS*21*

TAG'0D*_BUS* XX*
et e ———
DISPLAY CE HIGH

TAG*0C*

DISPLAY CE LO
*XX* (ERROR
NUMBER)

*8D*' (DYNAMIC
DISPLAY)

BUS'0D*

RETURN_TO
DIAGNOSTIC
ROUTINE

CHECK FOR

RETURN _TO
DIAGNOSTIC
ROUT INE

INLINE CHECK

CONTROLLER
RESET

TAG'09°'_BUS'80°

LOAD_FROM
DIAGNOSTIC FILE )

CONTROLLER
RESET

TAG'09°_BUS'80°

CHECK FOR

RETURN TO
DIAGNOSTIC
ROUT INE

THIS TAG

WITH 3330

GCO0003 | 2358380 441300
3350 Seg. 2of 2 Part No. 31 Mar 76
© Copyright IBM Corporation 1976
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CHECK _FOR

LOADER
(MICFL 7)
LOAD NEXT

SECTION OF

ROUT INE

RETURN TO
DIAGNOSTIC
ROUT INE

MLMO0006 441300
MICFL 5_L

HO3
JFL_t/16/T6

ROUT INE
COMPLETION

CONTROLLER
RESET

TAG*'09'_BUS'80"

CHECK FOR
CE ENTRY

(MICFL T)
FUNCT | ONAL
CODE

LINKED_SERIES
IS _AlsA2; A5

A2:B8
DsAF:Bés XE; B IN
ORDER .

GENERAL ROUTINES

TAG*0D*_BUS*XX*

TAG*0D'_BUS'XX*

DISPL?Y CE HI

*CF*

TAG'OC*

_BUS'CF"*

TAG°0D*_BUS'XX*

PLAY CE HI
' (ROUTINE

TAG'0C*_BUS'8C"*

WAIT FOR CE
ACTION
(MICFL 7)
FUNCTION
ODE

ISPLAY CE HI
B2°' (ROUTINE
LOADING)

TAG'OC'_BUS"'82°

TAG*0C*_BUS"8C*

TAG'0D'_BUS'XX"*

L |

2N Ne
w4 N

OADER CHECK FOR
LOAD KEXT TMIEFL )
SECTION FUNCT | ONAL,
OUT INE CODE
DISPLAY CE START NEXT
*XX* (ROUTINE ROUTINE IN
1D) SEQUENCE

MICFL §

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

GENERAL ROUTINES

MICFL §
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GENERAL ROUTINES GENERAL ROUTINES ~ MICFL 7

CHECK FOR CE i WAIT FOR CE
LOADER ENTRY ACTION

READ DATA ENTRY
SWITCHES POLL CE PANELS

TAG*0A*_BUS'40° TAG'02'_BUS*'08"

UNLOCK SWITCH UNLOCK SWITCH UNLOCK SW1TCH
TAG'07'_BUS*40* TAG'OT*_BUS'40° ves TAG'07'_BUS 40"
— BUS IN = *00°

DROP SELECT DROP SELECT
HOLD AND TAG HOLD AND TAG
GATE (DESELECT) GATE (DESELECT)
NO NO
READ REQUIRED
M1CROCODE _ INTO DROP SELECT
CONTROL_STORAGE HOLD AND TAG
FROM WMPL FILE SELECT GATE (DESELECT)
PROCESS CE CONTROLLER
ENTRY D1SPLAY
FUNCT I ONAL AS REQUIRED
M1CROCODE  (RUN
CUSTOMER
PROGRAMS )
FUNCT I ONAL
M1CROGODE  (RUN
CUSTOMER
PROGRAMS |
YES
“i" NO NO
SELECT
CONTROLLER YES

—

SET LONG
CONNECT ION

TAG'07°*_BUS*CO’

RETURN TO
CALL ING
SUBROUT INE

MLM0OO6 441300
L 7L

3350 GCO0007 | 2358381 | [ 441300
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ROUTINE A0 — CE PANEL TEST ROUTINE A0— CEPANELTEST MICFL 10

DESCRIPTION

The purpose of Routine AOQ 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

e Refer to MICRO 1C and 11 for standard operating
procedures.

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

GC0010 | 2358382 441300
3350 Seq.10f2 | . PartNo. 31 Mar76 |.
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ROUTINE AO0 — CE PANEL TEST . | | v ~ ROUTINE A0 - CE PANELTEST MICFL 13

DISPLAY CE HIGH
(ZZ = SWITCH
VALUE)

ERROR _STOP
STARTAEOUTINE DROP TAG GATE DISPLAY

(MICFL 5) DROP TAG GATE

TAG*0C* _BUS'2Z°

SELECT
CONTROLLER

TAG'03°_BUS'YY®

DECREMENT
SWITCH VALUE [-------

SWITCH VALUE
IS RETURNED TO
NORMAL

READ DATA ENTRY
SWITCHES

PARITY
CHECKIgN BUS
TAG'O0A*_BUS'40°

ERROR_STOP
DISPLAY
LAST VALUE 1S (MICFL 5)
WHEN SWITCHES ERROR CODE
HAVE GONE THROUGH Qp------- A010
ERROR_STOP COMPARE SET UP_COMPARE COMPLETE CYCLE
DISPLAY RECEIVED VALUE LOOP. EXIT LOOP
DROP TAG GATE (MICFL 5) TO EXPECTED WHEN COMPARE COMPARE
ERROR-CODE VALUE NOT EQUAL. RECEIVED VALUE LAST VALUE
AOt1 . TO SWITCH VALUE
, —® STAY IN LOOP
UNTIL COMPARE IS
NOT EQUAL. CE TURNS
READ DATA SWITCHES TO QJ-=--=----
ERROR_STOP ACCOMPLISH THE
NO DISPLAY INLINE B NON-COMPARE. DISPLAY CE _LOW
(MICFL 5) COMPARE EQUAL CHECK NO (ZZ = SWITCH
ERR2§|gODE . (MICFL 5) COMPARE EQUAL VALUE)
TAG'0D'_BUS'Z2Z°
YES
DELAY 250 MSEC
RESET ERROR_STOP DISPLAY CE LOW SELECT
CONTROLLER DISPLAY (ZZ = SWITCH CONTROLLER
------------- (MICFL 5) VALUE) s==—ms—s——-—- END ROUTINE
TAG'09° _BUS*90° ERROR CODE fj§ @ | _~—===-=======- TAG*03'_BUS'YY'
- AO12 TAG*'0D*_BUS"ZZ°
Gi INL INE SWITCHES AT '00°
CHECK WHEN PROGRAM
(MICFL 5) STARTS. PROGRESS ION
----- ROM_*00° TO °*OF°' THEN
READ DATA ENTRY *1F* TO 'FF°'. WHEN
SWITCHES *FF* 1S REACHED,
____________ - : DELAY 2 MSEC DROP TAG GATE
TAG'OA® _BUS'40°’
SELECT 0—‘ :
CONTROLLER NEXT PROGRESSION
------------- IS *OF*, FINALLY
TAG'03*_BUS'YY"* *00°* IS THE LAST
s e & YVALUE. REMAIN IN LOOP
SWITCH VALUE IS UNTIL CE TURNS SWITC
INCREMENTED IN INCREMENT TO NEXT VALUE
SWITCH YALUE BY

MLM0006 441300
MICFL 13_R

HAB
JFL_1/16/76
MLM0006 441300 el

MICFL 13_L

HAA
JFL_1/16/76

GC0010 | 2358382 441300
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ROUTINE A1 ~ 3350 CONTROLLER INTERFACE AND LOGIC TESTS ROUTINE Al — 3350 CONTROLLER INTERFACE AND LOGIC TESTs  IMICFL 20
DESCRIPTION OPERATING PROCEDURE
o Refer to MICRO 10 and 11 for standard operating
Test 01. Controller Preselection procedure.
Test 01 verifies that there are no active lines between the e Refer to microdiagnostic reference charts starting on
3350 controller and storage control prior to controller MICRO 20 for parameter entry.
selection.

Test 02. Controller Selection

Test 02 verifies that certain lines between the 3350
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 Tag Bus and Parity Checks in the
3350 controller can be forced on and then reset by a
Reset Controller.

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.

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 (0B,

01, 02, 04 through 07, 09 and 0A) 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. The controller
Bus In Parity Check is also tested by the diagnostic
command Invert Bus In Parity (Tag ‘09’ Bus 20°).

GC0020 | 2358383 441300 | 441309 | 441310
3350 Seq.10f2 | PartNo. 31Mar76 | 15Jul79 | 27 Jun 80
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ROUTINE A1 — CONTROL INTERFACE AND LOGIC TESTS ar-testt - MICFL 21

START_ROUTINE ERROR_STOP -~ ERROR _STOP
At, TEST Ot ERROR ALERT DISPLAY START TEST 02 DISPLAY DECREMENT LOOP
ON (MICFL 5) A (MICFL 5) COUNTER BY 1|
ERROR CODE . ERROR _CODE
AL1S . At2
NO
ERROR_STOP ERROR STOP
SET LOOP DI1SPLAY SET _LOOP DISPLAY LOOP
COUNTER = 32 (MICFL 5) COUNTER = 32 (MICFL 5) COUNTER = 0
ERROR CODE ERROR CODE
Alle A123
DESELECT ERROR_STOP SELECT ERROR _STOP
CONTROLLER AND DISPLAY CONTROLLER DISPLAY INL INE
DEVICE. oP (MICFL &) ¢ ) _.TDTTIzTTIoTTCo (MICFL 5) CHECK
TAG GATE ERROR CODE TAG'03'_BUS'YY"* ERROR _CODE (MICFL 5)
AT A124
GATE BUS IN TO
BY ERROR_STOP ERROR _STOP END OF TEST
ISSUING _SPEC OP DECREMENT LOOP DISPLAY DISPLAY LINK TO TEST 03
*OF"* COUNTER BY | (MICFL 5) (MICFL 5)
ERROR _CODE ERROR _CODE
A120 A125
RROR_STOP RESET ERROR_STOP
YES DISPLAY CONTROLLER AND DISPLAY
SELECT ACTIVE (MICFL 5) DIAGNOSTIC (MICFL 5)
erRRORCoDE || N 7 e ERROR _CODE
At L TAG*09'_BUS'80° Al126
ERROR_STOP
DISPLAY INL INE
(MICFL 5) CHECK DROP TAG GATE
ERROR CODE (MICFL 5)
Att2
ERROR _STOP END OF TEST ERROR STOP
DISPLAY LINK TO TEST 02 NO DISPLAY
NORMAL END ON (MICFL 5) (MICFL 5)
ERROR CODE ERROR_CODE
A113 Ar21
YES
ERROR_STOP @
DISPLAY -
(MICFL 5)
ERRO!IR | CODE
MLMOO006 441300
MICFL
HAC
JFL_1/16/76
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ROUTINE Al — CONTROL INTERFACE AND LOGIC TESTS

START TEST 03

SET LOOP
COUNTER = 32

SELECT
CONTROLLER

TAG*03°_BUS'YY"*

RESET
CONTROLLER

TAG'09'_BUS*80°

INVALID TAG

TAG'94°' _BUS*'0G"*

CONTROLLER
INTERFACE
CHECKS

TAG'04' BUS°'01"*

ERROR_STOP
DISPLAY
(MICFL 5)

ERROR_CODE

A135

ISSUE AN  R-----

TAG BUS DOES
ced

ERROR _STOP
DISPLAY
(MICFL 5)

ERROR_CODE

At130

ERROR_STOP

CONTROLLER
CHECK ON

CONTROLLER
INTERFACE
CHECKS

TAG'04°*_BUS'01"

ERROR ALERT

RESET
CONTROLLER
TAG'05'_BUS' 80"
—
CONTROLLER
INTERFACE
CHECKS

TAG'04°' BUS*'01"

ERROR STOP

ERROR_CODE
A134

TAG*84°' BUS'00°* ERROR_CODE
- A131
GC0023 | 2358384 441300
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MLMO006 441300
MICFL 23=E__

HAE
JFL_1/16/T6

RESET READ/
WRITE

TAG'05*'_BUS'FE'

CONTROLLER
INTERFACE
CHECKS |-----

TAG*04°_BUS'FA"

GATE UP (WITHOUT
GOING TO MONITOR)

THIS IS
DONE TO FORCE
A BUS OUT
PARITY CHECK

THIS COMMAND

HO!

RESET
CONTROLLER

TAG*09°*_BUS*80"

CONTROLLER
INTERFACE
CHECKS

TAG'04°_BuUs*0!"

ERROR_CODE
A138

CONTROLLER ERROR _STOP
INTERFACE DISPLAY YES PARITY
CHECKS - - (MICFL 5) CHECK ON BUS
------------- ERROR-CODE ouT
TAG'04°*_BUS*00° A133
CONTROLLER
INTERFACE DECREMENT LOOP
CHECKS - COUNTER BY 1
TAG'04*_BUS'01"*
ERROR_STOP
DISPLAY LOOP
(MICFL 5) COUNTER
ERROR_CODE
A132
REQUEST DRIVE
STATUS INL INE
------------- CHECK
TAG'84°* _BUS*00° (MICFL 5)
ERROR STOP END_OF TEST
DISPLAY LINK TO TEST 04
AMICFL 5)

« ¢ ¢ € C C C

A1 -TEST3 MICFL 23

MLM0006 441300
MICFL 23_R

HAF
JFL_1/16/76
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HAG
ci
ERROR STOP ERROR _STOP
START TEST 04 DISPLAY DISPLAY
A 1CFL (MICFL 5)
ERROR CODE ERROR CODE
A4 Al40 -
ERROR _STOP DISPLAY CE HIGH
SET LOOP DISPLAY RTN. RUNNING
COUNTER = 32 (MICFL 5) | o4 CHECK ON BUS D) | --------ee----
ERROR CODE TAG'0C*_BUS"'8C"*
A143 -
SELECT
CONTROLLER TAG_'03' IS INCREMENT TAG .
----------- NOT TESTED_ IN )- VALUE XX. TAG VALID ON
TAG'03°*_BUS'YY"* THIS TEST XX=*XX"*+1
SET TAG BUS =
XX, BUS OUT =
00
TAG'XX*_BUS'00°
CONTROLLER CONTROLLER
INTERFACE INCREMENT TAG INTERFACE
CHECKS VALUE TO *04°. CHECKS
------------- XX='03°'+1 —————mm———
TAG'04°*_BUS'01" TAG*04'_BUS'01"
ERROR _STOP
DISPLAY PARITY
(MICFL 5) CHECK _ON TAG
ERROR COD BUS
Al4
INCREMENT TAG
VALID TO °*09°'.
XX='08"°+1
TAG _'08' IS
--{ NOT TESTED IN
THIS TEST
SET TAG VALUE @
XX TO *00°
GC0023 | 2358384 441300
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TO RETAIN CE
PANEL DISPLAY,

BUS 0OUT
VALUE ADDED

ERROR STOP
DISPLAY

(MICFL 5}
ERROR CODE
A145

ERROR _STOP

ERROR CODE
Al46

|

MLM0006 441300
MICFL 25_L

HAG
JFL_1/16/76

s N ( P
N N Q»Jy

PARITY
CHECK ON BUS
ouT

DISPLAY CE LOW
(ROUTINE 1ID)

TAG'OD*_BUS'A1"*

ERROR_STOP" SET TAG BUS =
DISPLAY XX, BUS OUT =
(MICFL 5) 20

ERROR Cobe |} | _-----S-------

AlaT TAG'XX*_BUS'20°*

ERROR_STOP
DISPLAY
(MICFL 5)

ERROR CODE

Atad

NORMAL END ON
YES

CONTROLLER
« INTERFACE
CHECKS

PANEL DISPLAY,

NO

YE

NORMAL END ON

Al — TEST 4

RESET READ/
WRITE

ERROR_STOP
DISPLAY

ERROR _STOP
DISPLAY
(MICFL 5)

ERROR CODE

A148

------------- (MICFL 5)
TAG'05* BUS'00° ERROR CODE
- A14C
H
MICFL 27
CONTROLLER
ERROR STOP INTERFACE SET TAG VALUE
DISPLAY CHECKS XX='0E"
(MICFL 5) ¢y | ---—=-—=======-
ERROR CODE TAG'04* BUS'0!1"
A149 —_—
ERROR STOP ‘
DISPLAY PARITY
(MICFL 5) CHECK ON TAG
ERROR CODE BUS
A142 SET TAG VALUE
XX='0F*
ERROR STOP A8
ISPLAY
(MICFL 5)
ERROR CODE
Al14A
ERROR STOP
DISPLAY ERROR STOP
(MICFL 5) DISPLAY
ERROR CODE (MICFL 5)
Al143 ERROR CODE
Al140
ERROR STOP
DISPLAY
(MICFL 5)
ERROR CODE
Al4B MLMO006 441300
MICFL 25_R
HAH
JFL_1/16/76
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ROUTINE A1 — CONTROL INTERFACE AND LOGIC TESTS | Al1-TEST4  MICFL 27

M1 5 Ml 9
TEST 4 w @

RESET FORCE CONTROLLER
READ/WRITE CONTROLLER TNTERFACE
TAG'os*_Bustoo* | R -------------Q0 | et

TAG'94*_BUS*00° TAG'04°'_BUS'01"
RESET
CONTROLLER

DECREMENT LOOP SAVE BUS_IN_IN

COUNTER BY 1 LOG BYTE 2

DROP TAG GATE
CONTROLLER
LooP INTERF ACE
COUNTER = 0 CHECKS

TAG*'04'_BUS'02°

REQUEST DRIVE
STATUS

TAG*84°'_BUS*00°

ERROR ALERT
ON

MICEL
INLINE SAVE BUS IN_IN
CHECK LOG BYTE 3
(MICFL 5)
REQUEST DRIVE
STATUS CONTROLLER
————————————— CHECK ON
TAG"84°_BUS'00°
END_OF _TEST ERROR STOP X = A
LINK TO TEST & DISPLAY CONTROLLER CK.
(MICFL 5) |l----- =B, CONTROLLER CK
ERROR _CODE AND ERROR ALERT.
MICFL 29

BUS
BIT 0 = |
(CONTROLLER
CHECK ON)

NO

ERROR _STOP
DISPLAY
(MICFL 5)

ERROR CODE

A159

MLM0006 441300
MICFL 27_L

HAL
JFL_1/16/T6

GC0027 | 2358385 441300 .
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ROUTINE A1 — CONTROL INTERFACE AND LOGIC TESTS | | AL-TESTS  MICFL 29

START TEST 05 ' ' e

MIC
EQ
DROP TAG GATE
SELECT BUS IN BIT ERROR_STOP ERROR _STOP
CONTROLLER @21 (CONTROLLER DISPLAY DISPLAY BUS IN
------------- BUS_IN PARITY (MICFL &) (MICFL_5) PARITY CHECK
TAG*03'_BUS'YY® ERROR _CODE ERROR _CODE DIR/ISC
AlS A153
J
ERROR_STOP
ECC HIGH DISPLAY
------------- (MICFL 5) DELAY 2 USEC
81 TAG®04°'_BUS*40° ERROR_COOE ] TAG'84°_BUS'00°
RESET CONTROLLER_AND , »
CONTROLLER DIAG RESET . ECC LOW . T
TAG'09°_BUS'80° TAG*09°'_BUS'90" TAG'04°'_BUS'80° n__L l____
ERROR_STOP : ERROR _STOP
DISPLAY ES BUS IN = DISPLAY
BUS IN = *00° (MICFL 5) X000 0000 (MICFL 5)
. ERROR, CoDE ERROR_CoDE
CONTROLLER : ERROR_STOP .
CE SYNC POINT INTERFACE DISPLAY
TAG 08+ B0S 06" __CHecks L] Bus IN = *00; l i o
- TAG'04°_BUS'01° AlS
] Bi
. ERROR_STOP RESET
DISPLAY READ/WRITE
0TI | I B Rttt
DIR/1ISC RROR _CODE TAG*05°_BUS'00° l
T D ERROR_STOP
TR exate, o1 I
------------- (MICFL 5) ERROR CODE INLINE CHECK
TAG*09°_BUS'20°* ERROR_CODE (MICFL 5)
J B1 :
DIAGNOSTIC O CONTROLLER
INHIBIT WRITE ERROR 1
(B‘) TAG*09'_BUS'23° TAG'04*_BUS'01°* MICFL 27
CONTROLLER
CHECKS
TAG'04°'_BUS'02° -—-~ - LOOP TEST
TAG04'_BUS'00 SSELINED
CoNTROELER READ G! (HA) R TSPLAY BUS IN BIT
ADORESS J/ W F Col.ol.oD -- (MICFL 5) 0=0
TAG'OE*_BUS'49° ERROR_COOE
CONTROLLER ERROR_STOP
TNTERF ACE NO ( END_OF TEST
_____________ ER LINK TO_ROUTINE
TAG'04°'_BUS'01° A2
| | YES ° ° RESET .
SYNC NEG ON _READ/WRITE
e A2L2J11 BD100 TAG*05°_BUS'00°

MLM0006 441300
MICFL 29_L

MLMOOO6 441300
MICFL. 29-R

HAK
JFL_t/16/76

HAL
JFL_1/T6/76
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ROUTINE A2 — 3350 DRIVE INTERFACE AND LOGIC TESTS ROUTINE A2 — 3350 DRIVE INTERFACE AND LOGICTEsTs MICFL 50
DESCRIPTION given tag, the test examines Tag Bus and Bus Out Parity OPERATING PROCEDURE
checks to see if either one is active.
e Refer to MICRO 10 and 11 for standard operating
Test 01. Drive Selection rocedures.
. . p
Test 06. Drive No Tag Valid . . . .
Test 01 verifies that a 3350 drive can be selected by o Refer to microdiagnostic reference charts starting on
returning a Tag Valid response and a physical address Test 06 verifies that Tag Valid is not returned for drive MICRO 20 for parameter entry.
when the drive is in CE mode. It also ensures that Drive Tags '8A' — '8F' when Tag Bus Parity has been
Selection Error is active upon entry and that the drive is a inverted. Tag Bus Parity is inverted by a diagnostic
3350. command (Tag '09' Bus '21"').
Test 02. Tag Bus and Bus Out Parity Check Test 07. Drive Bus In Parity Check
Test 02 verifies that Tag Bus Parity check and Bus Out Test 07 verifies that drive Bus In Parity checks can be
Parity check can be forced on and then reset when a forced on and then reset with the Reset Controller
Device Interface Check command is issued. It also Command. The drive Bus In Parity check is inverted by a
verifies that Drive Interface check is forced on when diagnostic command (Tag '09' Bus '20'). The test also
either Tag Bus or Bus Out Parity check is active. checks for the presence of the fixed heads for proper
. L . operation. The ability to set and reset the direction bit
Both parity checks are forced on by special diagnostic with the Set Difference High command is checked.
commands.
Tag '09' Bus '21' inverts Tag Bus Parity in the drive. .
Tag '09' Bus '22' inverts Bus Out Parity in the drive. 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
Test 03. Bus Out/Bus In Wrap sliding 1s pattern, and a sliding 3s pattern. Every time
Test 03 verifies that a data path exists between Bus Out HAR is sensed, Bus In is examined for a parity check.
and Bus In on the 3350 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 09. Difference Counter Test (Part 1)
test automatically switches to the Head Address Register Test 09 verifies that the Difference Counter can be set to
(HAR) and uses it as the test vehicle. If both HAR and any value. The Difference Counter is set to all Os, all 1s,
Difference Counter fail, the test halts with an error. a sliding 1s pattern, and a sliding 3s pattern. Every time
The following values are placed on Bus Out: the Difference Counter is sensed, Bus In is examined for
a parity check.
a. All Os
b. All 1s .
c. A sliding 1s pattern Test 10. Difference Counter Test (Part 2)
Test 10 verifies that the Difference Counter can be
Test 04. Drive Selection/Rejection decremented properly by a special diagnostic command
(Tag '8A"' Bus '01').
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 Test 11. Optional Cylinder Address Register
returned to the storage control for any drive. The test . . .
also forces a Drive Selection Error by selecting the CE Test 11 verifies that the Cylinder Address l.leglster
drive and any one of eight customer drives (two drives (CAR) can be set to any value. The CAR is set to all s,
simultaneously selected). 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.
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 3350 drive
tags except Tag '85'. If Tag Valid is not received for a
GC0050 2358386 441300
3350 Seq.10f2 | PartNo. 31 Mar 76
© Copyright IBM Corporation 1976 ROUTINE A2 — 3350 DRIVE INTERFACE AND LoGIC TEsTs MICFL 50
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ROUTINE A2 — DRIVE INTERFACE AND LOGIC TESTS : A2-TEST1 MICFL 51

Ml 3

HCB
Ce,

START TEST 02
START ROUTINE : 1
A2 TEST 01 YES

\J
TAG VALID } SET DIFFERENCE | - @ @
COUNTER TO ZERO
CONTROLLER TAG*8C*_BUS'00"
NO CHECKS ‘
Toar o REQUEST DRIVE
TAG®04°_BUS' 0| SET CQUNTER = STATUS SET HAR TO ZERO
e 1 e—) e sETegNER = JBTATYS ) SET_HAR TO ZER =
SET COUNTER = INTEREACE TAG*84'_BUS'00° TAG'8B'_BUS*00°
32 . . CHECKS
RESET
TAG'89°_BUS'00" co DIAGNOSTIC
. SENSE_PHYSICAL TAG'09°_BUS' 10"
SELECTION —mmmossoSons
ERROR TAG'04®_BUS'10 SELECT SERVICE ERROR- STOP SET HAR TO ALL
DRIVE DiseCAY YES ONES 0
__________________________ L
SELECT SGRVICE ERROR xS TAG*83*_BUS'10°* ERROR_CODE TAG'8B*_BUS'FF*
————————————— eAMICFL 8) A222
o8 | SoDE REQUEST DRIVE
STATUS NO ,
error sToP 1 @ 02 @X® | | V.xztRiiaoiiI
CE SYNC POIN n_l | READ CONTROL DIseCAY TAG'84°_BUS'00" e
........... NT READ CONTROL
TAG' 08" TAG'OA'_BUS'80° ERROR CODE
_ _ SET HAR_(BUS
A212 CE SYNC POINT oUTAREERY
.......................... s

ERROR_STOP TAG*0B'_BUS'00° TAG'8B'_BUSFE*

TAG'04°_BUS*10° RROR CODE
" S DEVICE DEVICE
INTERFACE CHECK INTERFACE
‘‘‘‘‘‘‘‘‘‘ CHECKS
| TAG'89°_BUS'00° | | --------i-o-
- TAG*89°_BUS'00" Hee
INTEREACE
RROR-_ ST
W20 4 “ i e 2
EMENT
ERROR CODE COUNTER BY 1 TAG*89°_BUS'00°
RS ERROR_STOP
DEVICE DISPLAY
INTERFACE (MICFL 5) PARITY
c CHECKS ERROR_CODE CHECK _ON TAG
------------ A226 BUS
TAG'89°_BUS'00° SET HAR TAG_IS
| w TR B1AFERENT HUS
INTERFACE ATTENTION RESET OUT YALUES. THE
. CHecKs | ER RO e AY TAG'8F'_BUS' 04" PATTERNS TEST THE
TAG'89°*_BUS*00" | AMICFL 8) PARITY BIT
ERROR  SOPE ERROR_STOP INVERT BUS OUT
DISPLAY PARITY
MIcFL ) |b— | _-z-cccecoeo-
1 RROR_CODE TAG*09°_BUS"22"
A223 -
ERROR STOP INVERT TAG BUS
NO DISPLAY - PARITY
ERROR CODE INL INE TAGT09°_BUS'21*
A218 CHECK ce @
(MICFL 5) ERROR_STOP
DISPLAY

YES IIEIIL___] |

SELECT SERVICE
DRIVE

(MICFL 5)
ERROR _CODE
A221
SET HAR n

TAG*8B*_BUS'00° e

TAG'83*_BUS'i10*
SYNC NEG ON
A2L2Jd1t
B8D100

MLMO006 441300
MICFL 51-R

GCO0050 | 2358386 441300
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ROUTINE A2 — DRIVE INTERFACE AND LOGIC TESTS A2-TEST2 MICFL 53
M |
M 55 a8
1 HCD
START TEST 03 Cé,
' SET HAR @
(REVERSE
RESET ERROR_STOP DIRECTI10N)
DIAGNOSTIC DISPLAY vEs 7 INTERFACE ™NU e EeE e
————————————— (MICFL 5) TAG'8B*_BUS'01°*
TAG'09°*_BUS' 10" RROR_ CoDE
SET CngJNTER = ATTENTION RESET
NO TAG'8F*_BUS'04°
DEVICE
INTERFACE
REQUEST DRIVE DEVICE CHECKS
STATUS INTERFACE | e e e
————————————— CHECKS TAG'89°'_BUS'00"
TAG'84'_BUS' 00" I ———————————— =
- TAG'89°_BUS'00° SELECT SERVICE vic
- DRTVE INTERFACE
ERROR sTOP || | —/™™m™ -y BRI ERF
DISPLAY TaG'83* sgus'to*} x| —--Z=Zotoo
(MICFL 5) - TAG'89°_BUS'00°
ERROR CODE =
A227 ERROR_STOP
DISPLAY PARITY
(MICFL _5) CHECK ON BUS
PARITY ERROR CODE ouT
CHECK ON BUS A231
ouT
ERROR_STOP
CE SYNC POINT DISPLAY
DEVICE | N e e e (MICFL 5) BUS IN = '00°*
INTERFACE CHECK TAG'0B'_BUS'00° ERROR_CODE
TAG'89° BUS'00°
- SET HAR WITH
DEVICE BUS OUT = 255
INTERFACE | T e EE e,
CHECKS DECREMENT LOOP TAG*8B'_BUS'FF*
------------ COUNTER BY 1
TAG*89° _BUS'00°
- RESET SET DIFFERENCE
ERROR_STOP CONTROLLER COUNTER = BUS
oisecay I T et VA
(MICFL 5) TAG'09* BUS'BO*| 1) e-eeiSITio
ERROR CODE - TAG*8C*_BUS'00°
A224 =
vic
INTERFACE
PARITY ECK
CHECK ON BUS NO e L EEERe
ouT TAG'89°_BUS'00" HeE
ISSUE TAG '8F"
WITH ZEROS ON
ERROR_STOP BUS OUT MICFL 55
DISPLAY YES wel ] emeeE e
(MICFL 5) ce TAG'8F'_BUS'00°*
ERROR CODE
REQUEST DRIVE A225 ERROR_STOP
STATUS MICFL 51 PARITY YES DISPLAY
------- Sl CHECK ON BUS (MICFL 5)
TAG'84' _BUS'00°* INL INE ouT ERROR _CODE
CHECK A232
(MICFL 5)
vic
INTERFACE SYNC NEG ON
ECK AL2J1 1
———————————— 80100
TAG'89'_BUS'00°
END OF TEST 02. 1
LINK TO TEST 03
ERROR_STOP
PARITY DISPLAY
MLMO0006 441300 CHECK ON TAG (MICFL 5)
MICFL 53-L BUS ERROR CODE
------------- A230
MLMO006 441300
MICFL 53-R
3350 GC0053 | 2358387 441300
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A2 - TEST 3 MICFL 55

B3
SET DIFFERENCE
. COUNTER (USE XX SET HAR
M @3 FORBUS) R | B -------------
SET DIFFERENCE
COUNTER = BUS
VALUE

SENSE
DIFFERENCE
COUNTER

BUS IN =
YES
YES
IN =
NO
NO
SET XX = XX +
X ERROR STOP
DISPLAY
(MICFL 5)
SET HAR TO ALL ERROR_CODE
. ONES A236
TAG'8B'_BUS'FF*
SENSE HAR l
-------------- YE
TAG'8F'_BUS'05"
ERROR _STOP DECREMENT
ISPLAY COUNTER BY 1
(MICFL 5) NO
ERROR_CODE
A234
BUS IN = *00° e
YES LOoP
ERROR STOP COUNTER = 0
DISPLAY
(MICFL §5)
ERROR_CODE
A235
INITIALIZE BUS HCD
OUT VALUE (XX) Ce,
TO *01°*
MICFL 53

A_SLIDING ONE
PATTERN 1S
GENERATED 1, 2, 4,
8, 16, 32, 64,
128, 0

INL INE

CHECK
e (MICFL 6)

END_QF TEST

LINK TO TEST 04

SYNC NEG ON
A2L2J11

MLM0O06 441300
| MICFL 55-L

GCO0053 | 2358387 . 441300 ‘
3350 Seq. 2002 | Part No. 31 Mar 76 A2 -Test3 MICFL 55
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ROUTINE A2 — DRIVE INTERFACE AND LOGIC TESTS A2-TEST4 MICFL 57

START TEST 04
e ‘ c2 ’ e @

e cgguren - RNV,
NO ADD +1 TO *XX* SELECT ANY U
SET XX = *'08°* XX > °*OF* XX = XX + | DRIVE
@— CONTROLLER
YES INTERFACE
CHECKS
TAG'O4'_BUS'0!'
N
DESELECT DRIVE SELECT SELECT SERVICE o
CONTROLLER DRIVE
TAG'03’_BUS'YY' TAG'BS'_BUS'!O'
OR CONTROLLER YES Q
ADDRESS WITH XX CE SYNC POINT
SELECT OUT VALUE TAG'8F'*' BUS'O0A"*
CONTROLLER -
""""""" INL INE
TAG*'03° ‘10" SELECT ANY
-Sustie orve | CHECK RESET (MTCFC"s)
TAG'8F*_BUS'0C*
CE SYNC POINT -
TAG'0B* BUS*00° ERROR STOP
- ATTENTION RESET DISPLAY
-------------------- (MICFL 5)
RESET TAG'04’_BUS'|0' TAG'BF'_BUS'OQ' ERROR CODE
_CONTROLLER _ K242 ENO_OF TEST_
TAG*'09* BUS'80° SENSE PHYSICAL LINK
- ADDRESS
TAG*04* BUS'10"*
INITIALIZE BUS
OUT VALUE (XX)
TO *18° PHYS ICAL
ADDRESS INCREMENT XX BY
RETURNED 1.
SELECT XX = XX + 1
CONTROLLER
------------ ERROR STOP
TAG*03* BUS°YY* PHYSICAL DISPLAY
- ADDRESS (MICFL 5)
RETURNED ERROR CODE
OR CONTROLLER A241

ADDRESS WITH XX ERROR _STOP

AND USE FOR BUS DISPLAY
OUT VALUE (MICFL 5)

ERROR CODE
A240

SELECT ANY
DRIVE

............. INITIALIZE BUS
TAG'83°*_BUS*XX* ouT TO °*
- lxx' = !oo'

SENSE_PHYSICAL
ADDRESS

TAG'04°'_BUS*10°*

OBJECTIVE 1S TO
SELECT ONE LOGICAL
ADDRESS DRIVE WHILE

HOLDING CE DRIVE
ERROR STOP SELECTED TO_FORCE
PHYSICAL DISPLAY FILE SELECTION
ADDRESS (MICFL 5) ERROR
RETURNED ERR2§4SODE

SYNC NEG ON
A=zA1K2P10

KK150
B=zAIL2P10
KL1TO

MLMO0006 441300
MICFL 57-R

MLMO006 441300
MICFL 57-L

SYNC NEG ON
A2L2J11
BD100

GCO0057 | 2358388 441300
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ROUTINE A2 — DRIVE INTERFACE AND LOGIC TESTS | | | A2-TESTS MICFL 59

61

| < [

START TEST 05

ATTENTION RESET

TAG'8F*_BUS" 04"

!

SET READ/WRITE

TAG'85'_BUS'00"

NORMAL END ON

SET COUNTER =
32

DEVICE
INTERFACE
CHECKS
TAG'89°'_BUS'00"* ERROR STOP
DISPLAY YES
(MICFL §5)
RROR_CODE
A253

SELECT SERVICE
DRIVE

TAG*83*_BUS'10°
ISSUE_TAGS : ERROR_STOP
84,89-8F ONE AT CE SYNC POINT DISPLAY
A TIME . O | han IRy (MICFL _5)
------------- ERROR

TAG*XX*_BUS'00°

CE SYNC POINT

TAG*'8F ' _BUS'OA"

— ()

TAG'84°'_BUS'FE*

NO
ERROR STOP
DEVICE DISPLAY YES NO
INTERFACE (MICFL 5) HCK
CHECKS ERROR CODE B1
TAG'89°_BUS'00°
_— MICFL 61
ERROR STOP
PARITY DISPLAY SYNC NEG ON
CHECK ON TAG (MICFL 5) A2L2J11
BUS Eanggsgooa BD100

»
ERROR STOP ERROR STOP SYNC NEG ON
DISPLAY PARITY YES DISPLAY A=A1K2P10
(MICFL 5) CHECK ON BUS KK170
RROR _COD! ouT B=AIL2P10
A252 KL1T0

TAG *XX* 1SSUED
IN THIS ORDER

*84,89,8A,88
ac,4D,8€,8F° "

=1
°TF &

MLM0006 441300
MICFL 59-L

JFL_01/20/76
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ROUTINE A2 — DRIVE INTERFACE AND LOGIC TESTS

MIC 2

&

DESELECT THE CE
DRIVE

SELECT
CONTROLLER

TAG*03'_BUS*YY"

OR CONTROLLER

ADDRESS WITH

BUS OUT VALUE
OF °04°

POLL_SERVICE
DRIVE

TAG'82'_BUS*'X4°*

® F

SELECT SERVICE
DRIVE

TAG'83'_BUS'10"

L |

1CE ERROR STOP
INTERFACE I SPLAY
CKS (MICFL 5) NORMAL END ON
----------- ERROR CODE
TAG'89'_BUS'00° A259
ERROR _STOP RE-SELECT
DISPLAY SERVICE DRIVE
(MICFL 5) IFH—m fJ_.------=------
ERROR CODE TAG*83°*_BUS'10"
A256 -
ERROR _STOP
DISPLAY DECREMENT LOOP
(MICFL 5) COUNTER BY !
ERROR CODE
A257
ERROR _STOP
ISPLAY LooP
(MICFL 5) COUNTER = 0
ERROR CODE
A258

MICFL 59
INL INE
CHECK

(MICFL 5)

END OF TEST.

LINK TO TEST 06

SYNC NEG ON
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MICFL 59
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START TEST 06

SET COUNTER =
32

INVERT TAG BUS
PARITY

TAG*09'_BUS'21"

—©

SELECT SERVICE
DRIVE

TAG'83*_BUS'10°

SET TAG = 'XX°',
BUS OUT = *00°
TAG*'XX*'_BUS*'00"*

CE SYNC POINT

TAG'8F*_BUS'0A"

YES
TAG VALID ON

ATTENTION RESET

TAG*8F*_BUS'04°

TAG'09°'_BUS*10°*

RESET
CONTROLLER

TAG'09'_BUS'80"

DEVICE
INTERFACE
CHECKS

TAG'89°'_BUS'00°

TAG*89°'_BUS'00"

INITIALIZE TAG
BUS TO '8A’
XX = 'BA*

[

RESET
DIAGNOSTIC

TAG'09°'_BUS'10°

DEVICE

TAG'89'_BUS'00"

ERROR _STOP

DISPLAY
(MICFL 5)
ERROR CODE
A260

C C C C C CCC

NO

A2-TESTS  MICFL 61
INCREMENT XX BY
NO
YES 1ers @
DECREMENT INLINE
COUNTER BY 1 CHECK
(MICFL 5

TAG_*'XX*
IN THIS ORDER:
"8A','8B','8C"

*8D°,*8E", "8F

1SSUED

END OF TEST.

LINK TO TEST 07
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MICFL 61-R
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START TEST 07

SET COUNTER
32

)—

SELECT SERVICE
DRIVE

TAG'83'_BUS'10°

RESET
. ‘ CONTROLLER

TAG'09°'_BUS'80"

CE SYNC POINT

TAG*8F*'_BUS'QA"

RESET
DIAGNOSTIC

CONTROLLER
INTERFACE
CHECKS

PARITY
CHECK ON
DRIVE BUS IN

ERROR STOP
DISPLAY
(MICFL 5)

ERROR _CODE

A270

CONTROLLER
INTERFACE
CHECKS

TAG'04° BUS'01"

ATTENTION RESET

TAG'8F'_BUS'04°

ERROR STOP
DISPLAY
(MICFL 5)

ERROR _CODE

A273

ERSOR STOP

SET HAR (FIXED
HEAD BIT = 1)

TAG'8B'_BUS*40°

SENSE HAR

TAG'8F*'_BUS'05°

NO BUS|1N ?IT

YES

BUS IN BIT YES
0 =0

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE
A274

SET FORWARD
DIRECTION

TAG'8F*_BUS'8E"

SENSE STATUS 0

TAG'8F*'_BUS'03"

SET (REVERSE
DIRECTION)

TAG'8F'_BUS'OE"

SENSE STATUS 0

TAG'8F*'_BUS'03"

DEVICE ISPLAY
INTERFACE (MICFL 5)
CHECKS ERR2§7?ODE
TAG'89°' BUS'00°*
SET HAR
TAG*'8B*_BUS'00°
SET DIFFERENCE DECREMENT LOOP ERROR _STOP
COUNTER = BUS COUNTER BY DISPLAY
VALUE (MICFL 5)
------------- ERROR CODE
TAG'8C*' BUS'FE* A275
INVERT BUS IN
PARITY P
TAG'09°_BUS'20°
SENSE HAR LOoP
------------- COUNTER
TAG'8F'_BUS'05°
SENSE
DIFFERENCE
COUNTER
TAG'8F* BUS'09°
SENSE STATUS 1
TAG'8F*_BUS°83"
GCO0061 | 2358389 | | 441300
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© Copyright IBM Corporation 1976
30000000000
) L @ \ 3 § o) i : vk i i o 4/
N Y < ‘ L R Y Y Wy

N )
‘&}) ) N

|
—

INL INE
CHECK
(MICFL 5)

END OF TEST.
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START TEST 08

65

SET COUNTER =
32

SELECT SERVICE
DRIVE

TAG'8F*'_BUS'0A"

ATTENTION RESET

TAG*89°'_BUS*'00°
——————————————

RESET
CONTROLLER

TAG'09°'_BUS'80°*

SET HAR = '00°'

TAG'8B'_BUS'00"

SENSE HAR

TAG'8F'_BUS'05°*

CONTROLLER
INTERFACE
CHECKS

TAG'04* BUS'0!"

L |

(ﬁy\k\ -

N &

A2-TEST7 MICFL 63

PARITY
CHECK ON
DRIVE BUS

YES ‘EII’

IN

SENSE HAR . SENSE HAR
TAG'BF*_BUS*05" | ’ TAG*8F'_BUS* 05"
ERROR STOP
SENSE HAR DISPLAY
------------- (MICFL 5)
TAG'8F'_BUS' 05" ERROR CODE
- A280
CONTROLLER
INTERFACE
BUS IN = '00° CHECKS
e TAG' 04 _BUS'01°

PARITY
CHECK ON
DRIVE BUS

IN

ERROR STOP
DISPLAY
(MICFL 5

ERROR CODE

A281 SENSE HAR

TAG*8F'_BUS'05°*

SENSE HAR

ERROR STOP

BUS IN = '00' )p——— N et
TAG'8F*_BUS'05°
YES -
NO
SET HAR (XX =
YFF*
------------- MICFL 65
TAG'8B'_BUS'FF* ERROR _STOP
- DISPLAY
(MICFL 5)
ERROR STOP ERROR CODE
DISPLAY A283
(MICFL 5) 2
ERROR CODE
@ A282

1SPL
(MICFL 5)
ERROR CODE
A281
ERROR STOP
DISPLAY
(MICFL 5)
ERROR CODE
A28

SYNC NEG ON
A=A1K2P10 MLMOQ0O6 441300

MICFL

KK170
BzAIL2P10
KL170
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ROUTINE A2 — DRIVE INTERFACE AND LOGIC TESTS

MIC 2 @
@ START TEST 09 J
SENSE SENSE
67 DIFFERENCE DIFFERENCE
@ COUNTER COUNTER
SET_PROGRAM TAG'8F*_BUS'09° TAG'8F'_BUS'09°
SWITCH = 0 -

—

SENSE HAR

1]

SET COUNTER =
32

SELECT SERVICE
DRIVE

TAG'8F'_BUS'05" CONTROLLER ERROR_STOP
- INTERF ACE DISPLAY
CHECKS (MICFL 5) IN = '00°
ERROR CODE
INITIALIZE BUS A292
T (XX) TO
'O‘ .

ERROR_STOP TAG'83' _BUS' 10" I
DISPLAY DECREMENT LOOP
(MICFL 5) COUNTER BY 1
ERROR CODE SET DIFFERENCE SENSE
A284 o COUNTER = BUS DIFFERENCE
DRIVE BUS VALUE COUNTER
SET HAR TAG'8C'_BUS'FF* TAG'8F+_BUS'09*
TAG'8B' BUS°XX*
- CE SYNC POINT
TAG'8F'_BUS'0A" I
LooP -
COUNTER
ERROR_STOP SENSE
DISPLAY DIFFERENCE YES
(MICFL. 5) COUNTER
errROR cobe || = | ---=--=-=c--
SENSE HAR ADD BUS OUT YES HON TAG'8F*_BUS'09° A291 TAG'8F*_BUS'09"
------------ VALUE TO ITSELF Ch =
TAG'8F'_BUS'05° XX = XX + XX
_ ATTENTION RESET NO
MICFL 63 | _-----=----2c
L TAG'8F'_BUS'04° l
PROGRAM INL INE -
SWITCH = 0 CHECK .
(MICFL 5) ERROR_STOP CONTROLLER ERROR_STOP
DISPLAY INTERFACE D1SPLAY
BUS IN = *00° (MIGFL 5) CHECKS (MIGFL 5)
CONTROLLER errROR cobe || = | ---=-=2%2-o- ERROR CODE
INTERFACE A290 TAG'04°_BUS'01" A293
CHECKS -
------------- DEVIC
TAG'04* BUS*01* INTERFACE
= ECK
ererso || V)V . 1 —— | ---cCET2l
YES DISPLAY SET_PROGRAM END OF TEST. TAG'89'_BUS'00°
(MICFL 5) SWITCH = = 1 LINK TO TEST 09 = l
ERROR CODE
A28 CHECK O
2 DRIVE BUS
PARITY | INITIAL I ZE
CHECK ON NO PROGRAMSW TO 0
DRIVE BUS IN
RESET -}l error stop SENSE
2 CONTROLLER DISPLAY DI1FFERENCE
------------- (MICFL 5) COUNTER
ERROR_STOP TAG'09°_BUS'80° errROR cobe || | | _---=--,- T
DiSPLAY INITIALIZE XX = A29 1 TAG'8F*_BUS'09°
(MICFL 5) 03
ERROR CODE HCQ
A280 B
SENSE HAR MICFL 67
TAG'8F'_BUS'05" SET DIFFERENCE SYNC NEG ON
- COUNTER = BUS YES AzA1K2P10
ERROR_STOP KK 170
————————————— DISPLAY B=AIL2P10
SLIDING 1°S TAG'8C*_BUS'00° (MICFL 5 KLT70
] PATTERN = ERROR CODE
A296 MLM0006 441300
NO MICFL 65-R

GC0065
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3350

M 65

COUNTER =
VALUE

SET DIFFERENCE
BUS

TAG'8C*_BUS*XX*

TAG'8F°*_BUS'09°

TAG' 04

CONTROLLER
INTERFACE
CHECKS

_BUS'O01"

ERROR_STOP
DISPLAY
(MICFL §5)

ERROR CODE

A294

—

ADD BUS oQuT
VALUE TO ITSELF
XX = XX + XX

SENSE
DIFFERENCE
COUNTER

TAG'8F*_BUS'09°

PARITY
CHECK ON
DR1VE BUS

IN

SWITCH

PROGRAM

=0

SET_PROGRAM

INL INE

SWITCH = CHECK
(MICFL 5)
INITIALIZE XX = DECREMENT LOOP
‘03 COUNTER BY

ERROR_STOP
NO DISPLAY
(MICFL 5)
ERROR CODE
A290
SENSE
DIFFERENCE YES
COUNTER
TAG'8F*'_BUS'09°
l ERROR_STOP
DISPLAY
(MICFL 5) —‘a
ERROR CODE
A291t
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LOOP
COUNTER = 0

END OF TEST.
LINK TO TEST QA
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START TEST O0A
SET DIFFERENCE
256,512
TAG'8F*_BUS ' 6E"
SET LOOP_COUNT -
= 32
ERROR STOP
DISPLAY
(MICFL 5)
ERROR CODE
A2A
SELECT SERVICE @ B -------------
DRIVE
TAG*83°_BUS'10°
- : INITIALIZE
COUNTER TO 1
CE SYNC POINT
TAG'8F*_BUS'0A"
ATTENTION RESET
TAG'8F' BUS'04° DIAG_DECREMENT
- DIFFERENCE
- COUNTER
INTERFACE TAG*BA® BUS'01"
ECK =
————————————— SENSE
TAG'89°' BUS'00° D IFFERENCE
ReseT . B0 | B --------T--—-
CONTROLLER TAG'8F*_BUS*09° §
TAG'09°_BUS'80°
SET_DIFFERENCE
T266°, '513°
AND CAR. BITS
ERROR STOP
BUS IN = DISPLAY
(DIFF. CTR. (MICFL 5)
-1 ERROR CODE
A2A0
MICFL 69
ERROR STOP
DISPLAY
(MICFL 5)
INCREMENT ERROR CODE
COUNTER BY 1 A2A2
NO
YES
O O O O O O
N R 4 ¥ N N ¥

A2-TEST9 MICFL 67

SENSE STATUS 0

TAG'8F*_BUS'03"

NO

256 BIT ON

DIAGFDECREMENT

DIFFERENCE
COUNTER

1

SET DIFFERENCE
COUNTER = 0

TAG*'8C*' _BUS'00"

DIAG DECREMENT
DIFFERENCE
COUNTER

TAG*'8A*'_BUS*01"

SENSE STATUS 0

TAG'8F*_BUS'03"

HCS
B1

MICFL 69

SENSE STATUS 0

TAG*8F*_BUS'03°

O

BUS IN BIT
2 =0

2
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SYNC NEG ON
AzAIK2P10
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A2 -TEST0A MICFL 69
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MI |
Ml AU
HCT
Ce,
START TEST 0B
ERROR_STOP
DISPLAY SENSE STATUS 0
micre 50 | | --meom-o-oc--
ERROR CODE TAG'8F'_BUS'03°*
SET _LOOP SENSE CAR
COUNTER =32 |} | ) 2=z =TTl
TAG*8F* BUS'01°*
ERROR STOP ERROR _STOP
DISPLAY DISPLAY
ERROR CODE ERROR CODE
A2A6 A2A3 SELECT SERVICE ERROR_STOP
DR1VE SET CAR = BUS s IN DISPLAY
.......................... = (MICFL 5)
TAG*83°_BUS'10° TAG'8E’'_BUS'00° ERROR CODE
A2B0
SENSE SET DIFF HI
DIFFERENCE 512, 256 AND
COUNTER CAR BITS = 000
TAG'8F'_BUS' 09" TAG'8F*_BUS'0E" ERBTSPLAT
_ _ CE SYNC POINT SENSE CAR AMICFL 5) —oa
-------------------------- ROR_CODI
TAG'8F*_BUS'0A"* TAG'8F*_BUS'01" R5e7O0F
ERROR _STOP
COUNTER = NO DISPLAY SENSE STATUS 0 I
255 ('FF*) micre 50 || | --ce-meo-oc--
ERROR CODE TAG*8F* _BUS'03°
A2A0 - CONTROLLER
ATTENTION RESET INTERF ACE SENSE CAR
------------- CHECKS —-So-To-Sooo
TAG'8F*_BUS'04° | | ----------- TAG'8F' BUS*01°
TAG'04°*_BUS'01° -
] ERROR STOP
DECREMENT LOOP DISPLAY
COUNTER BY 1 (MICFL 5)
ERROR CODE vic PARITY ERROR
T
INTERFACE CHECK ON DISPLAY.
__CHECK DRIVE BUS IN BUS IN = (MICFL 5)
TAG'89°'_BUS'00°* ERRORgSOPE
LOoP
COUNTER
MICFL 67
RESET
CONTROLLER
HER TAG*09°_BUS'80° TAG'8E'_BUS'FF*
MICFL 67
INL INE
CHECK
(MICFL §)
SENSE CAR
TAG'8F'_BUS'01°*
MLM0006 441300
END OF TEST. MICFL 69-R
LINK TO TEST 0A MLM0006 441300 MICFL 3R _
MICFL 69-L
------------- HCU
B1
MICFL Tt
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Mi R9

&

1

CONTROLLER
INTERFACE
CHECKS

TAG'04°'_BUS'01"

SENSE CAR

TAG'8F*_BUS'01"

PARITY

!

SET CAR

TAG'8E'_BUS*XX*

SENSE CAR

TAGX8F*_BUS*0t"*

. CONTROLLER
CHECK ON YES INTERFACE
DRIVE BUS IN CHECKS
TAG'04°_BUS*01"
NO
ERROR_STOP PARITY
SENSE CAR DISPLAY CHECK ON
------------- (MICFL 5) DRIVE BUS IN
TAG*'8F* _BUS'01t"* RROR CODE
- 2B3
ERROR _STOP
NO DISPLAY SENSE CAR
(MICFL 5) I™m == | —mmmmmmmmmm——
ERROR_CODE TAG'8F*_BUS'0!"
A2BO -
YES
ERROR STOP
DISPLAY
(MICFL 5) BUS IN = *'XX°*
ERROR _CODE
A2B1
ERROR_STOP
DISPLAY
(MICFL 5)
ERROR CODE ERROR_STOP
A2BO DISPLAY
(MICFL 5)
ERROR_CODE
A2B1t
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SENSE CAR

TAG'8F'_BUS*'01"

ADD BUS OUT
VALUE TO ITSELF
TXX = TXX 4+ XX

ERROR _STOP
DISPLAY
(MICFL 5)

ERROR CODE

A2B4

PROGRAM
SWITCH = 0

SET PROGRAM
SWITCH TO =

DECREMENT LOOP
COUNTER BY !

GENERATE A
SLIDING 1°'S
PATTERN

HCT
Ce

INITIALIZE XX
TO '03°

L.OOP
COUNTER = 0

MICFL 69

SYNC NEG ON
A=AIK2P10

KK170
B=A1L2P10
KL170

INL INE
CHECK
(MICFL 5)

MICFL 69

TEST.
LINK TO ROUTINE
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ROUTINE AS - 3350 DRIVE INDEX AND SECTOR TESTS

ROUTINE A5 - 3350 DRIVE INDEX AND SEcTOR TESTS MICFL 130

DESCRIPTION

Test 01. Target Register

Test 01 first checks the 3350 drive 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 25
milliseconds.

2. Measures the width of the Index pulse as seen by
the drive and verifies that the width is between 16
and 18 microseconds.

3. Measures the time between two Index Marks as
seen by the drive and verifies that it is between 16.2
and 17.2 milliseconds. '

4. Verifies that the Index Check functions properly.

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 becomes active because 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, 16, 32 64, and 127. It also performs the
following functions:

1. Measures the duration of the Sector Compare and
verifies it to be between 126 and 134 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 O and 127.

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.

GCO130 | 2358393 441300 441303
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ROUTIN%‘A5 TEST

SELECT SERVICE
DRIVE

TAG*83°'_BUS'10°*

CE SYNC POINT

TAG'89°_BUS'00°*
ATTENTION
RESET

TAG'8F*_BUS'04"

SET LOOP
COUNTER = 32

SET TARGET
REGISTER

TAG'8D*_BUS'00°

SENSE TARGET

TAG'8F*_BUS'0D’

CONTROLLER
INTERFACE
CHECKS

TAG'04° _BUS'01"°

PARITY
CHECK ON
DRIVE BUS

BUS IN = '80°'

]

SENSE TARGET

TAG'8F*'_BUS'0OD*

BUS IN =

SET TARGET
REGISTER

TAG'8D*'_BUS'TF*

SENSE TARGET

TAG'8F*_BUS'0D*

SENSE TARGET

TAG*8F*_BUS'0D*

CONTROLLER
INTERFACE
CHECKS

TAG'04°_BUS'O1"

ERROR_STOP
DISPLAY
(MICFL 5)

ERROR CODE

A512

ERROR_STOP
DISPLAY
(MICFL 5)

ERROR CODE

A513

ERROR _STOP
DISPLAY
(MICFL 5)

ERROR CODE

A513

ERROR_STOP
DISPLAY
(MICFL 5)

ERROR CODE

AS14

SYNC NEG ON
A=zAIK2P10

KK170
B=A1L2P10
KL170

o o m

PARITY
CHECK ON
DRIVE BUS IN

SENSE TARGET

TAG'8F'_BUS'0D’

YES SENSE TARGET

TAG'8F*_BUS'0D"

ERROR _STOP
DISPLAY
(MICFL 5)

ERROR CODE

AS12

ERROR_STOP
DISPLAY SET_PROGRAM
(MICFL 5) SWITCH = 0
ERROR CODE
A51
HEB
B1
MICFL 133

MLMO0O06&6 441300
MICFL 131-L
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ROUTINE A5 — DRIVE INDEX AND SECTOR TESTS As -TEST1 MICFL 133

M 131
HEB
: © ®
]

TRANSFER _SECTOR
COUNTER

SENSE TARGET_ DECREMENT LOOP TAG'8F"_BUS'87"

TAG*8F*_BUS*0OD*

INITIALIZE BUS
ouT Veh?g XX TO

SENSE TARGET
REGISTER

TAG*8F'_BUS'0D*

SET TARGET ERROR _STOP
REGISTER DlSPLAY)

------------- (MICFL 5
TAG'8D'_BUS'XX* ERROR CODE
- AS16

SENSE TARGET

TAG*8F'_BUS'0OD"

SECTOR
COUNTER
= '80°

CONTROLLER
INTERFACE YES
CHECKS

PROGRAM
SWITCH =

INL INE
CHECK
............. (MICFL 5)

TAG*04'_BUS'01!"

DELAY 8500
USECS

END OF TEST.

NI
LINK TO TEST 02

PARITY
CHECK ON
DRIVE BUS

TRANSFER _SECTOR
I (eI M i
NS A VALUE FROM
............. TABLE 1| AND TABLE 2 AND TAG*'8F*_BUS'87"
TAG'8F'_BUS'0D" PLACE IN XX PLACE IN XX
ERROR _STOP
sl spoenp

I

INITIALIZE XX
ERROR_STOP TO T83° _
O (MIeFErE) _TABLE 2_ TAG'8F'_BUS'0D*
ERROR CODE
AS13

.86..
--EO. l

.lsc..

T (MICFL 5)
ERROR CODE
A517

SENSE TARGET
REGISTER

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE

A513

MLM0006 441300
MICFL 133-L
MICFL 13+ e

MLM0006 441300
MICFL 133-R
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START TEST 02

INL INE
CHECK
(MICFL 5)

DELAY 100
MICROSECONDS

SELECT SERVICE
DRIVE

TAG'83'_BUS'10"
——————

CE SYNC POINT

TAG'89'_BUS'00"
————————

ATTENTION RESET

TAG'8F'_BUS'04°

CHECK RESET

rTAG'&F'_BUS'OC'
———————

RESET HAR

TAG'8B'_BUS'00°

DIAGNOSTIC_SET
READ/WRITE

TAG'8F'_BUS'0T7"

MARK
L 141)

zZz
-0
om
nx

LOOP TEST
OPTION

END TEST o02.
LINK TO TEST 03

TAG'8F*_BUS'06°

SET READ/WRITE

TAG*85°'_BUS*00°

DELAY 20
MILL ISECONDS

RESET
READ/WRITE

TAG*05°*_BUS*00°

READ/WRITE
SAFETY

TAG'8F*_BUS' 08"

ERROR _STOP
SYNC NEG ON NO YES DISPLAY
A=A1K2P10 (MICFL 5)
KK170 ERROR_CODE
B=AIL2PI10 A524
KL170
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START TEST 03

O—

SELECT SERVICE
DRIVE

TAG*8F*_BUS'0B*

ERROR_STOP
D AY

ERROR_CODE
A537

1

READ DRIVE
STATUS

TAG*84°_BUS'00"

DIAGNOSTIC
MULTI-HEAD
SELECT

TAG'8A*_BUS'02°

DIAGNOSTIC SET

READ/WRITE

TAG'8F*_BUS*0T7"*

DELAY 500
MICROSECONDS

SENSE
READ/WRITE

TAG'8F°*_BUS'0B*

MULT I -HEAD
CHECK ?IT 0

TAG*84°_BUS'00"

READ/WRITE
CHECK

(2 g

ERROR STOP
DISPLAY
(MICFL 5)

ERROR_CODE

A532

SET READ/WRITE

TAG*85°*'_BUS'00°*

DELAY 2 USEC

NO

1

ERROR STOP
DISPLAY
(MICFL 5)

ERROR_CODE

A538

B

ERROR _STOP
DISPLAY
(MICFL 5)

ERROR_CODE

A530

ERROR. STOP
DISPLAY
(MICFL 5)

ERRQR_CODE

A531

ERROR ALERT

RESET
READ/WRITE

TAG'05'_BUS'00°

READ/WRITE
CHECK RESET

TAG'8F* BUS'06°'
n———————————————

TAG'83° BUS'10°

READ/WRITE

FDIAGNOSTIC SET
TAG'8F°* _BUS'0T"*
READ/WRITE
SAFETY

TAG'8F*_BUS'0B*

TAG'84°'_BUS'00°

GCO0137 | 2358395
3350 Seq.10f2 Part No.

441300
31 Mar 76
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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_STOP
DISPLAY
(MICI 5)

FL
ERROR_CODE
A533

MLM0006 441300
MICFL 137-L

A5 — TEST 3

MICFL 137



ROUTINE A5 — DRIVE INDEX AND SECTOR TESTS AS-TEST4  MICFL 139

1414

1 1

DIAGNOSTIC_SET
START TEST 04 READ/WRITE

TAG'8F*'_BUS'0T'
‘ BI }
SELECT
CONTROLLER

TAG*'03°*_BUS'YY"*

SELECT SERVICE
DRIVE

TAG'8F*_BUS'04°

DESELECT THE
SERVICE DRIVE

CE SYNC POINT
TAG*8F'_BUS'0A",

SENSE STATUS 1

TAG*8F*_BUS'83"

SAVE THE

ADDRESS OF THE
CONTROLLER FOR
LATER USE

SELECT SERVICE
DRIVE

DELAY 800 USEC

TAG'83°*_BUS'10°
- ERROR _STOP
——————————— —————— SECTOR DISPLAY
SET TARGET COMPARE CHECK (MICFL 5) SECTOR
ATTENTION RESET REGISTER ERROR CODE COMPARE
------------- A542 ATTENTION
TAG'8F*_BUS'04" TAG'8D*_BUS'04°
DIAGNOSTIC SET
CHECK RESET READ/WRITE
TAG'8F*_BUS'0C* TAG*'8F*_BUS*07" REQUEST DRIVE
- STATUS ERROR STOP MICFL
------------- DISPLAY 141
DEVICE TAG*84°_BUS'00° (MICFL 5)
INTERFACE ERROR CODE
CHECKS A545
INDEX MARK
------------- (MICFL 141 ERROR_STOP
TAG'8F°*_BUS'83" DISPLAY
- AMICFL 5)

ERROR CODE
A543

DELAY 350 USEC DESELECT THE

SERVICE DRIVE

SET TARGET
REGISTER POLL_SERVICE
Tac'sp’ Bustoi | f ----c--------
- TAG*82°_BUS*X4°
ERROR_STOP DIAGNOSTIC SET
DISPLAY READ/WRITE
(MICFL 5)
ERROR CODE TAG'8F*_BUS'0T*
AS41 -
ERROR_STOP
2 SECTOR 1SPLAY
COMPARE (MICFL )
ATTENTION ERROR_ CODE

CONTROLLERS
ADDRESS

TS MLMO0006 441300
ORED WITH BUS
VALUE

MICFL 139-L

HEE
JFL_01/20/76

GCO0137 | 2358395 441300
3350 Seq.20f2 | PartNo. 31 Mar 76 As-Test4 MICFL 139
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ROUTINE A5 — DRIVE INDEX AND SECTOR TESTS

SUBROUT INE

INDEX MARK

SET UP 25.0
MSEC TIMER

TAG*8F*'_BUS*83°*

ERROR _STOP

(MICFL 5)
ERROR CODE
AS546

INDEX MARK
FOUND

RETURN_TO
CALLING TEST

DECREMENT
COUNTER
TAG*84°_BUS'00"
ERROR _STOP
YES DISPLAY NO
(MICFL 5)
ERROR CODE
AS5417
NO YES
ERROR _STOP XX_1S
INL INE DISPLAY 40 FOR TEST 04
CHECK (MICFL 5) Jf----- 50 FOR TEST 05
(MICFL 5) ERR?EXSODE 60 FOR TEST 06

SYNC NEG ON
A=AIK2P10

LOOP TEST
OPTION

0

139

END OF TEST 4.

CINK TO TEST 5
GCO0141 | 2358396 441300
3350 Seq.10f 2 Part No. 31 Mar 76
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| 3350

START TEST 05

@—

SELECT
CONTROLLER

TAG*03*_BUS'YY"

DELAY 100 USEC

ROUTINE A5 — DRIVEIN DEX AND SECTOR TESTS

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE

A553

| © Copyright IBM Corporation 1976

SAVE THE SET DIAGNOSTIC
ADDRESS OF THE INDEX MARK READ/WRITE
CONTROLLER FOR (MICFL 141) I} | |} —--———========-
LATER USE TAG'8F' _BUS'0T"
SELECT SERVICE
DRI1VE
CE SYNC POINT INDEX MARK SENSE STATUS 1
————————————— (MICFL 141) ettt
TAG'8F*_BUS*0A"’ TAG'8F°*_BUS*83"°
DELAY 18 SECTOR
MICROSECONDS DELAY 18 USEC COMPARE CHECK
TAG'89'_BUS’OO'
i e
SET TARGET
SET HAR REGISTER
TAG'8B'_BUS'00* TAG*8D*'_BUS'00°
DIAGNOSTIC SET REQUEST DRIVE ERROR _STOP
READ/WRITE STATUS INDEX MARK DISPLAY
—————————————————————————— (MICFL 141) (MICFL 5)
TAG'8F'_BUS'0T" TAG'84°'_BUS*00°* ERR225$00E
INDEX MARK SEARCH
(MICFL 141) SECTOR BUS IN
BIT 7 = 1 DELAY 18 USEC
ERROR_STOP
DISPLAY
(MICFL 5)
ERROR CODE
A552
GCO0141 | 2358396 441300
Seq.2of 2 Part No. 31 Mar 76
) . P
OO0 C0O0000 000
W \kﬁ o &V b AW N W 4 <

CONTROL MONITOR
WHEN CE ALERT
ACTIVE

MLM0OO06 441300
MICFL 143-L

COMPARE
ATTENTION

SELECT SERVICE
DRIVE

TAG'8F*_BUS'04°

DESELECT THE
SERVICE DRIVE

POLL_SERVICE

TAG'82°'_BUS'X4°

COMPARE
ATTENTION

TAG'83°*_BUS'10"

ST DRIVE
ATUS

REQUE
ST

TAG'84°_BUS'00°

ERROR _STOP

ERROR CODE
A557

YES

ERROR_STOP
DISPLAY
(MICFL 5)

ERROR CODE

A554

ERROR_STOP
DISPLAY
(MICFL 5)

ERROR CODE

A556

TAG*'8D*_BUS'04°

REQUEST DRIVE
STATUS

TAG*'84°' _BUS*00°

ERROR _STOP
DISPLAY
(MICFL 5)

ERROR CODE

A555

YES

ATTENTION RESET
TAG'8F*'_BUS'04°'
REQUEST DRIVE
STATUS
TAG'84°' _BUS'00"'

A5 — TEST S

ERROR STOP
DISPLAY
(MICFL §5)

ERROR CODE

A558

INL INE
CHECK
(MICFL 5)

LOOP TEST
OPTION

END TEST 05.
LINK TO TEST 06

MICFL 143

]

CONTROLLER

ADDRESS 1S

ORED WITH BUS
VALUE

MLM0O006 441300
MICFL

143-R

AS — TEST S

MICFL 143
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ROUTINE A5 — DRIVE INDEX AND SECTOR TESTS A5-TEST6  MICFL 145

()
-

TRANSFER_SECTOR
START TEST 06 CE SYNC POINT SECTOR COUNTER
------------- COMPARE Ot S
TAG'8F'_BUS'0A" (MICFL 147) TAG'8F'_BUS'87"
4 SENSE TARGET
DELAY 3usec § | }  fEo-so.coo-
TAG'8F*_BUS'0D*
SELECT SERVICE
DR1VE SET XX = 1, ATTENTION RESET
————————————— 2, 4, 8, 16, —oooo-lo-ois .
TAG'83'_BUS*10° 32,7 AND 64 TAG*8F *_BUS ' 04°
—_— —— ERROR_STOP
SET _TARGET DISPLAY
ATTENTION RESET REGISTER (MICFL 5)
I EarEer e e I B [Tttt r=t i ERROR CODE
TAG'8F'_BUS'04° TAG*8D*_BUS'00" A567
SET TARGET
CHECK RESET REGISTER SENSE TARGET
TAG'8F*_BUS'0C® TAG'8D'_BUS ' XX" TAG'8F*_BUS'0D"
vic REQUEST DRIVE
INTERF ACE STATUS INL INE
ecks R | B---c---cc---- CHECK
e ioseenn TAG'84°_BUS'00° (MICFL 5)
ERROR_STOP
SET HAR BITS 1-7_ON DISPLAY
————————————— BUS IN = ZERO (MICFL 5)
TAG'8B*_BUS'00° ERROR CODE
A565
DIAGNOSTIC_SET
READ/WRITE SECTOR LOOP TEST
------------- COMPARE OPTION
TAG'8F*_BUS'0T" (MICFL 147)
END_OF ROUTINE
INDEX MARK A5. LINK TO
micrL 141 ] —=C o xx =ea > | FF--z------o-- ROUTINE AD
TAG'8F*_BUS'0D*
ERROR STOP
BITS 1-7 ONN\NO DISPLAY
CE SYNC POINT BUS IN = '7TF* (MICFL 5)
DELAY 100 USEC (127) ERROR CODE
TAG'8F*_BUS'0A° A566 NO_TIMING OF
SECTOR COMPARE

IS PERFORMED

SET TARGET
REGISTER

INDEX MARK
(MICFL 141) DELAY 100 USEC

TAG'84°' _BUS'00°

SET SWITCH = t

MLM0006 441300
MICFL 145-L

GCO0145 | 2358397 441300 | 441303 .
3350 Seq.10f2 Part No. 31 Mar 76 | 30 Jul 76 ’ AS — TEST 6 MICFL 145
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SUBROUT INE

SECTOR COMPARE

SET_TIMER 1
39 MSEC

SET_TIMER 2
134 USEC

o

ROUTINE AS — DRIVE INDEX AND SECTOR TESTS

ERROR _STOP
DISPLAY YES COMPAR
(MICFL 5) DURAT ION
ERRggbcoos THEN

TIMER t
TIMED OUT

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE

AS562

TIMER 2
TIMED OUT

126

E
LESS

RETURN TO MAIN
PROGRAM

TIME_BASED

ON_130 USEC

3% TOLERANCE
(126-134

IF _SW IS TURNED
ON PRIOR_TO
ENTERING THIS
SUBROUT INE, THEN SECTOR
COMPARE DURATION
MEASUREMENT IS
BYPASSED

ERROR _STOP
DISPLAY
(MICFL 5)
ERROR CODE
A563
\
|
GCO145 | 2358397 441300 |441303
3350 Sea.20f2 | PartNo. 31 Mar 76 | 30 Jul 76
© Copyright IBM Corporation 1976
Ny ) O 2N NNt Nale
>0 OO0 O 00000000

NO TIMING

Ul
PERFORMED

MLM0006 441300
MICFL 147-L

HEJ
JFL_01/20/76

CD@@@@@@@(&@

INDEX TIMER

SUBROUT INE

SET_TIMER | =

SET SW 2 TO

17.2 MSEC

INDEX MARK
RECE I VED

TIMER 1
TIMED OUT

ERROR_STOP
SET TIMER 2 = DISPLAY
18 MICROSECONDS (MICFL 5)
ERROR_CODE
A525

INDEX MARK
DROPPED

TIMER 2
TIMED OUT

NDEX
MARK WIDTH
LESS THAN 16

MSEC

ERROR_STOP
DISPLAY
(MICFL 5)
ERROR _CODE
A521
ERROR_STOP
DISPLAY
(MICFL 5)
ERROR_CODE
A522

|

ERROR_STOP
DISPLAY
(MICFL 5)

ERROR_CODE

A523

¥

YES

A

¥y

TIME
BETWEEN TWO
INDEX _MARKS <
16.2 MSEC

RETURN
CALLING TEST

A5 — SUBROUTINE  MICFL 147

T0

USED TO TIME
TWO CONSECUT I VE
INDEX MARKS

MLM0006 441300
MICFL 147-R

A5 — suBroUTINE MICFL 147
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ROUTINE A7 - 3350 DYNAMIC SERVO ADJUSTMENT PROGRAM ROUTINE A7 — 3350 DYNAMIC SERVO ADJUSTMENT PROGRAM ~ MICFL 180

DESCRIPTION

The purpose of routine A7 is to enable a complete servo
adjustment 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 QA 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.

GC0180 2358398 441300 441305
3350 Seq.10f2 | PartNo. 31Mar 76 | 29 0Oct 76

© Copyright IBM Corporation 1976 ROUTINE A7 — 3350 DYNAMIC SERVO ADJUSTMENT PROGRAM ~ MICFL 180




ROUTINE A7 — DYNAMIC SERVO ADJUSTMENT ROUTINE ROUTINE A7 — DYNAMIC SERVO ADJUSTMENT ROUTINE  MICFL 181

T START ROUTINE
AT ERROR _STOP
DELAY 220 MSEC YES DISPLAY ATTENT|ON RESET
l icFrL ) )} ) | -------------
NO ERROR CODE TAG*8F*_BUS'04°
BIT '6°' ON AT12 -
SENSE
! D IFFERENCE
| COUNT NO
: SET LOOP COUNT TAG*8F°_BUS*13° EE bt PN
= 10 YES TAG*8F*_BUS'09°
i ERROR_STOP
SENSE YES DISPLAY CHECK RESET
DIFFERENCE (MICFL 5) 1| | |_---==--------
COUNT ERROR CODE TAG'8F*_BUS'0C’
ERROR sTOP Il 7 NOC | l--memememe--- AT13
DISPLAY NO TAG*BF'_BUS'09"
SELECT SERVICE (MICFL 5) - START | USEC
DRIVE ERROR CODE T IMER NO
------------- ATIT
i YES
_____________ SENSE STATUS 4 INLINE
TAG'8F* BUS‘O4'R} 1V S Nves| v  \*r)y ) _mommommom—==- CHECK
. = BUS IN = '0B°* TAG'8F*_BUS'13" . (MICFL 5)
CHECK RESET ATTENTION RESET
-------------------------- BUS IN =
TAG'8F '_BUS' 04"
------------- DECREMENT LOOP
TAG*8F'_BUS*43"* COUNTER
TAG'8F*_BUS* 13"

INL INE TIMER
CHECK OVERFLOW
(MICFL 5)
ERROR_STOP
DISPLAY
(MICFL 5) YES LOOP COUNT
ERR?? CODE BUS IN = =0
[

SELECT SERVICE ERROR _STOP
DRIVE DISPLAY
(MICFL 5)

TAG'83°*_BUS'00" ERROR CODE
AT18

SET DIFF HI

REZERO (DIRECTION IN) ERROR _STOP END OF ROUTINE
_____________ DISPLAY AT
TAG'8F'_BUS'02", TAG'8F*_BUS'8E’ ERROR STOP (MICFL 5)

- — DISPLAY ERROR CODE
(MICFL 5) ATte
EQUEST DRIVE SET DIFFERENCE ERROR CODE
STATUS COUNT (192) ATI5

TAG'84°_BUS'00° TAG'8C'_BUS'CO*

SEEK START
TAG*8F*_BUS'08"

ERROR_STOP
DISPLAY
(MICFL 5)

ERROR CODE

AT14

REQUEST DRIVE
STATUS

BIT '6*' ON

TAG'8A*_BUS'00"

MLM0006 441300
MICFL 181-R

GC0180 | 2358398 | [ 441300 | 441305
3350 Seq.20f2 Part No. 31 Mar 76 29 Oct 76
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ROUTINE A9 - 3350 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 0 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

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

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

GC0200 | 2358399 441300
3350 Seq.10f2 | ' PartNo. 31 Mar 76
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ROUTINE A9 — INCREMENTAL SEEK TESTS ROUTINE A9 — INCREMENTAL SEEK TESTS  MICFL 201

203
START ROUTINE
EMeCAT ACCESS TIMEOUT R OSPLAY
(MICFL 5)
O0DE OVERSHOOT, OR_OFF (MICFL 5)
ERROSIS TRACK CHECKS ERROR CODE
A916
YES NO SUBTRACT THE
INCREMENT FROM
SELECT SERVICE CA. CA = CA-XX
DR1VE
TAG*'83"_BUS'10° SET DIFF_HI
: INLINE FORWARD
——— ' CHECK DIRECTION)
- T | I e
ATTENTION RESET TAG'8F *_BUS'8E" ATTENTION RESET
TAG'8F'_BUS'04° SET DIFF HI TAG'8F*_BUS*04°
. (REVERSE
DIRECT10N)
CHECK RESET TAG'8F*_BUS'0E"*
TAG'8F'_BUS*0C" SELECT SERVICE SET DIFFERENCE
DR1VE COUNTER ="BUS
TAG's3* _BuUstio°f | R _------ s R AR
- "’ L] L] .
TAG'8C*_BUS' XX (MICFL 203)
SEEK START
eErROR stoP 1 | f.---=---=--——- R | Q ------c------
CE DISPLAY TAG*84°_BUS'00° TAG'8F*'_BUS'08°
PARAMETER = 0 (MICFL_5) - -
. ROR C
901 REQUEST DRIVE
__STATUS INLINE
TAG*84°'_BUS'00° (M ECK
BUS IN BIT
T = | (SEEK
COMPLETE
SELECT SERVICE
DR1VE
TAG'83°_BUS®10° ERETSPLAY
- (MICFL 5) SELECT SERVICE
= ‘ RROR CODE ____DbRIVE
CORFRBILER 4 TAG'83°_BUS'10°
U YES ’

TAG'09°'_BUS'80°

ATTENTION RESET

TAG*8F*'_BUS'04° ACCESS STATUS

—————— ' TAG*'8F*_BUS'13*

CHECK RESET

Tac'sF* gustoc'l | 0 | (s} R -------°--2=22
—_ TAG'8F*_BUS'04°

INL INE
CHEC
(MICFL 5)

BUS IN BIT
7 = | (SEEK
COMPLETE)

REZERO TIALIZE SELECT SERVICE
------------- ERROR STOP CYL INDER DRIVE
TAG'8F*_BUS'02°* DISPLAY ADDRESS COUNTER
(MICFL 5) (CA) TO ZERO TAG'83°_BUS'10°
e —— OR CODE
REQUEST DRIVE 5
STATUS REQUEST DRIVE ACCESS STATUS
------------- ADD THE SEEK STATUS ety
TAG'84°'_BUS°00°* INCREMENT TO TAG'8F*_BUS* 13"
CA. CA = CA+XX TAG'84°_BUS'00°

MLMOOOG 43!300

MLM0006 441300
MICFL 201-L
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ROUTINE A9 — INCREMENTAL SEEK TESTS

B4

( C C C C C C C C CC

ERROR _STOP
DISPLAY
(MICFL 5)

ERROR CODE

A918

START READ HOME NO
ADDRESS

SUBROUT INE

NORMAL END ON SYNC-IN ON

ERROR _STOP
DISPLAY
(MICFL 5)

ERROR CODE

A913

T

SAVE THIS BYTE
AS PHYSICAL
ADDRESS PA1

SAVE THIS BYTE
AS PHYSICAL
ADDRESS PA2

SET READ/WRITE RAISE RESPONSE DECREMENT BYTE
------------ TO RESET END COUNT BY 1
TAG'85'_BUS'00° CONDITION
SET BYTE COUNT
DROP TAG GATE = 14
SET 22 MSEC
TIMER TO WAIT READ G1 (HA) YE
FOREND ® f mmmm—=--——=—-
CONDITIONS TAG'OE'_BUS'4E"
NO
DROP TAG GATE
SET 22 MSEC
TIMER TO WAIT
FOR SYNC-IN.
|
NORMAL END |
ON OR CHECK
END
TIMEOUT
WAITING FOR NO
END CONDITION
BYTE CguNT
ERROR_STOP
ERROR ALERT DISPLAY YES
ON (MICFL 5)

ERROR CODE
A9 T

SET 22 MSEC
TIMER TO WAIT

ND
e CONDITION

441300
31 Mar 76

GC0203 | 2358400
3350 Seq. lof ! { Part No.
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ROUTINE A9 - INCREMENTAL SEEK TESTS MICFL 203

TIMEOQUT
WAITING FOR
END CONDITION

NORMAL END
ON OR CHECK
END

COMPARE EQUAL

ERROR _STOP
DISPLAY RETURN_TO LOGOUT SiX ERROR LOGOUT
(MICFL 5) CALLING TEST BYTES |------- ON HA COMPARE

ERROR CODE
A917

T

ERROR LOGUUT
ERROR STOP ERROR sTOP ]  R-----—-=-----------
DISPLAY DISPLAY BYTE| .DESCRIPTION.
(MICFL 5) (MICFL §) J]  Qg-~-—-~-----===--=-==---
ERROR CODE ERROR CODE ERROR . NUMBER. .
A919 A912 .. .NOT.USED....
RCVD.HI.CYL.ADR
l | 1
RCVD.LOW.CYL..
...ADDRESS. ...
EXPD.HIGH.CYL.
ERROR_STOP ... ADDRESS....
DISPLAY EXPD.LOW.CYL..
(MICFL 5) «..ADDRESS. ...

ERROR CODE
A918

L ®

HEN
RAISE RESPONSE El
TO RESET END
CONDITION
MICFL 201

COMPARE PAt1 AND
PA2 TO EXPECTED
VALUES

MLM0006 441300
MICFL 203-R

HEQ
JFL_11/14/75
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ROUTINE AA - 3350 CYLINDER SEEK TEST ROUTINE AA - 3350 cYLINDER sEek TEsT  MICFL 210
DESCRIPTION Figure 1.
Routine AA using head 0, is designed to seek - CE Parameter Entries .

continuously between any two cylinders specified by the
CE. See Figure 1.

Any valid physical cylinder address between 0 and 560
(decimal) can be entered by the CE.

jl@————————— From Cylinder D‘Q To Cylinder ———

OOOOOOZXICCCCCCCCIOOOOOO c|icjcjcic|cjc

Routine AA acts as a No Motion Seek if the two cylinder

Z|XJc|C
addresses selected are identical. See Figure 1. | l I
la@— Parameter 1 Parameter 2 Parameter 3 Parameter 4 ——»

The access arm position is verified by reading Home
Address. If an error occurs, the test rezeros and

continues.
v|vlv|y|v|y|v|v]o|z|x|o|1]1]1]0 Symbol Description
OPERATING PROCEDURE c Cylinder Address
. . . (Physical)
e Refer to MICRO 10 and 11 for standard operating ba—— Diff Low ——motag—— Diff High —» ——
procedures. D Direction of Seek
e Refer to microdiagnostic reference charts starting on See MICFL 211 @ X 256" Bit
MICRO 28 for parameter entry.
Y Difference between
From Cylinder and
To Cylinder
z ‘612’ Bit
GC0210 2358401 441300
3350 Seq.10f 2 Part No. 31 Mar 76
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ROUTINE AA — CYLINDER SEEK TESTS , ROUTINE AA — CYLINDER SEEK TESTS MICFL 211

MIC] 3
® e () (=)
() ;-

1-LOOPS UNTIL

[TAG*8F'_BUS'08"
= TRACK CHECKS

START ROUTINE COMPUTE DIFFER- SELECT SERVICE START SRDHA
FETCH 4 CE ENCE_HIGH AND INLINE INLINE ORIVE SUBROUTINE  }-----
RAVETER EV INGER 5 AND (MICFL ) TTENTION RESET (MTEEC"s) TAG'83°* BUS'10° i
PARAMETERS CYLINDER o AND | | || (MICFL's) |} |  JATTENTION RESE =PusT EXPECTED.
I . AG'8F ' _BUS' 04"
CE SYNC POINT
FROM COMPUTED TAG'0B*_BUS* 00
VALUE
SELECT SERVICE AG*8F* BUS'XE" seLecT service || INVERT THE I
------------- E | RooH e oRive BR1VE [DIRECTION 817 I INE
. . . o0 1 € eNTERED S840 == | 11 INLINFE 1} P ~vvcccccceeteee @ + ##  ®MR S ) nmmmememm—————
TAGT83*_BUS*10° ENTERED >Se0 CHECK TAG'83°_BUS*10° SET HAR SEEK IN_THE (MICFL 5)
(MICFL 5) St T B b itasain OPPOS | T ACCESS STATUS
AG'8B'_BUS'00° DIRECTION TAG'8F'_BUS*13° Y3 M SEik
ATTENTION RESET - R :
------------- REQUEST DRIVE COMPLETE)
TAG'SF*_BUS®04° STATUS SET DIFF LOW EN SET TSF_(USING
Y b e Vo Rom COUPUTED i TS
. TAG'8F*_BUS " XE"
CHECK RESET ERROR_STOP TAG*8C*_BUS * XX * SELECT SERVICE
TAG'8F *_BUS"0C" (MISFLAE) ssToirFr il N | ----C I
- ERROR C USING COMPUTED TAG'83'_BUS'10°
AAIA : SEEK START VALUE
__________________________ TIMEOUT OR
SELECT SERVICE TAG'8C*_BUS' YY" OVERSHOOT OR OFF

REQUEST DRIVE
STATUS

SET DIFF HI

SEEK START TAG'84°_BUS'00°
* TAG'8F°* BUS'08°
PARAMETERS I
SUBRECTIne. ATTENT 10N RESET
TAG'8F*_BUS'04°
SRDHA
SUBROUT INE
(MICFL 211)
CYL INDER
ENTERED >560
READ HOME
ADDRESS
(MICFL 213)
TAG*8F'_BUS' 13"
TAG'8F*_BUS*02°* - INL INE A
- A VALUE CHECK DIFFERENCE.
ERROR _STOP (MICFL 5)
e R,
ERI R(R’: , gODE RETURN TO CALL ING
ERROR ST LOCATION IN TEST
| (MISFLAE) —
ERR CODE | SELECT SERVICE AFTER INVERTING
AAIS DRIVE

TAG*83°_BUS'10°

INL INE
CHECK
(MICFL 5)

BUS IN BIT
6 = | (BUSY)

INVERT THE BETWEEN THE TWwO.
DIRECTION BIT
IN DIFF HI_T

DIF (o] ERROR STOP

SEEK IN THE DISPLAY

OPPOSITE (MICFL 5)

DIRECTION 0 ERR?’:'EODE

THIS SEEK
HE

IS TO T
*FROM* CYL INDE
SPECIFIED BY

THE C

ERROR_STOP
DISPLAY
(MICFL 5)
ERROR CODE SYNC NEG ON
AAI 4 A2L2J11
(SYNC 1) BD100

MLMO006 441300
MICFL 211-L

Al
EXPECTED.

3350 GC0210 | 2358401 441300
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SUBROUT INE

START READ HOME
ADDRESS

SET READ/WRITE

DROP TAG GATE

SET 22 MSEC
TIMER TO WAIT
FOR END

CONDITIONS.

YES NORMAL END

OR CHECK END
ON

T
WAL

IMEQUT
TING FO
END CONDITI

ERROR _STOP
DISPLAY
(MICFL 5)

ERROR CODE

AALT

NORMAL END ON

ERROR CODE
AA 1S

HER
03

MICFL 211

YES

RAISE _RESPONSE
TO RESET END
CONDITION

SET BVTE‘COUNT

READ G! (HA)

TAG'OE®_BUS"4E°

DROP TAG GATE

SET 22 MSEC
TIMER TO WAIT
FOR SYNC-IN.

ROUTINE AA — CYLINDER SEEK TESTS

« ¢ € C(

« ¢

DECREMENT BYTE
COUNT BY 1

NO

SAVE THIS BYTE
AS PHYSICAL
ADDRESS PAt

« ( ( C CC . CcC CCt

ROUTINE AA — CYLINDER SEEK TESTS  MICFL 213

\

RA1SE RESPONSE Q
TO RESET END
CONDITION

SET 22 MSEC

TIMER TO WAIT LOGOUT SiX

COMPARE PA1 AND BYTES

PA2 TO EXPECTED
VALUES

ERROR LOG-0OUT
THA*
M1 SCOMPARE

FOR END
CONDITION

ERROR STOP
DISPLAY
(MICFL 5)

ERROR CODE

AA13

SYNC-IN ON
9TH TIME

HER
D3

MICFL 211

SAVE THIS BYTE
AS PHYSICAL
ADDRESS PA2

I

MLM0OO06 441300
MICFL 213-L

HET
JFL_01/20/76

HER
D3
BYTE COUNT
MICFL 211 =0
GCO0213 | 2358402 441300
3350 Seq. tof 1 Part No. 31 Mar 76
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ERROR STOP
NORMAL END YES DISPLAY
ON OR CHECK (MICFL 5)
END COMPARE EQUAL . ERROR CODE
AAL2
HER
D3
TIMEOUT RETURN _TO
WAITING FOR CALLING TEST B
END CONDITION MICFL 211 ERROR LOGOUT
DESCRIPTION
ERROR NUMBER

NOT USED
RCVD HI CYL ADR
RCVD LOW CYL ADR
EXPD HI CYL ADR
EXPD LOW CYL ADR

ERROR ALERT
ON

ERROR CODE
AAILT

-

ERROR _STOP
DISPLAY
(MICFL 5)

ERROR CODE

AA19

ERROR_STOP
DISPLAY

(MICFL 5)
ERROR CODE
AA18

YES

CHECK END ON

MLMO006 441300
MICFL 213-R

ROUTINE AA — CYLINDER SEEK TESTS MICFL 213
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ROUTINE AB — 3350 RANDOM SEEK TEST ROUTINE AB — 3350 RANDOM sEek TEst MICFL 220

DESCRIPTION

Routine AB generates 1792 random seek addresses and
seeks to each cylinder. Numerous forward and reverse
seeks and no motion seeks are produced. The test
automatically terminates after executing the last seek.

The access arm position is verified by reading Home
Address using head O only. If an error occurs, the test is
restarted from the beginning causing a Rezero operation.

OPERATING PROCEDURE

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

e Refer to microdiagnostic reference charts starting on
MICRO 28 for parameter entry.

GC0220 | 2358403 441300
3350 Seq.10f2 | PartNo. 31 Mar 76
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ROUTINE AB — RANDOM SEEK TESTS

START ROUTINE
AB

SELECT SERVICE
DRIVE

TAG*83'_BUS'10"

RESET
CONTROLLER
TAG'09'_BUS'80°

ATTENTION RESET

TAG'8F*_BUS'04°

ACCESS STATUS

TAG'8F*_BUS'13"

A

)
N/

3350

CHECK RESET

TAG'8F*_BUS*0C*

REQUEST DRIVE
STATUS

TAG*84_BUS'00°'

BUS IN BIT
7 = 1 (SEEK
COMPLETE)

INITIALIZE
RANDOM SEEK
AREA TO ZERO

ERROR STOP
DlSPLAY)

(MICFL §
ERROR CODE
ABIS

REZERO

TAG'8F'_BUS'02°

REQUEST DRIVE
STATUS

TAG'B4'_BUS'OO’i

TAG'83°'_BUS'10"

ERROR _STOP
DISPLAY
(MICFL 5)

ERROR CODE

ABi1 4

END ROUTINE

ATTENTION RESET

SET RANDOM
NUMBER gOUNTER
=z

YES

INCREMENT
RANgeM'COUNTER

TAG'8F*_BUS'XE*

1

SET CAR
------------- READ HOME
TAG'8C*_BUS"*YY* ADDRESS
- (MICFL 223)
SEEK START
TAG*'8F*_BUS'08°
k:i NL INE
CHECK
(MICFL 5)
INL INE
CHECK
(MICFL §)
SELECT SERVICE SELECT_ SERVICE
. DRIVE DRIVE

TAG*'83°*_BUS'10°

REQUEST DRIVE
STATUS

TAG*84°_BUS'00°

ACCESS STATUS

TAG'8F°*_BUS'" 13"

ACCESS
TIMEOUT CHECK
OR OVERSHOOT, OR
OFF TRACK

ATTENTION RESET

TAG'8F*_BUS'04°

TAG*83°_BUS'10°

GENERATE

ERI

m
0~

GC0220 | 2358403 441300
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ROUTINE AB — RANDOM SEEK TESTS ROUTINE AB — RANDOM SEEK TESTS MICFL 223

ERROR STOP TIMEOUT
START READ HOME DISPLAY NORMAL END WAITING FOR RETURN_TO
- ADDRESS (MICFL §5) NORMAL END ON ON OR CHECK END CONDITION CALLING TEST
SUBROUT INE ERROR CODE END
ABI8

|

ERROR LOGOUT
ERROR STOP erRROR sTOP I} } 1 S N | --mmeoo-moe-o----
SET READ/WRITE RA1SE_RESPONSE DECREMENT BYTE DISPLA DISPLAY ERROR LOG-0OUT BYTE| .DESCRIPTION.
TO RESET END COUNT BY 1| (MICFL 5» (MICFL 5) LOGOUT 6 BYTES |-------{ ~ ONHA ) | -—---c----m—ee—m—
TAG'85'_BUS'00" CONDITION ERROR CODE ERROR CODE M1 SCOMPARE .1.|ERROR.NUMBER. .
- ABI3 ABI17 .2.|...NOT.USED...
.3.|RCVD.HIGH.CYL.
ct «v.|...ADDRESS....
SET BYTE COUNT
DROP TAG GATE = 14
I .4.|RCVD. LO'.CYL..
SET 22 MSEC ERROR_STOP ERROR _STOP «.e]...ADDRE
TIMER TO WAIT READ G! (HA) YE SAVE THIS BYTE DISPLAY DISPLAY .5.|EXPD. HIGH cvL:
FORENRO ® N memmmm—mem———— AS PHYSICAL (MICFL 5) (MICFL 5) «ee]|...ADDRESS....
CONDITION ADDRESS PAf ERROR CODE ERROR CODE .6.|EXPD.LOW.CYL..
- AB12 ...|...ADDRESS. ...
NO I NO |
DROP TAG GATE
l I ERROR_STOP
SET 22 MSEC YE DISPLAY
NORMAL END TIMER TO WAIT SAVE THIS BYTE NORMAL END ON (MICFL 5)
ON OR CHECK FOR SYNC-IN. AS PHYSICAL ERROR CODE
END ADDRESS PA2 ABI18
NO I YES |
ITING FOR
END CONDITION Q
‘ ct ’
BYTE couu'r RA1SE _RESPONSE
TO RESET END
CONDITION
COMPARE _PA 1
PA2 TO EXPECTED
VALUES
ERROR _STOP SET 22 MSEC
DISPLAY TIMER TO WAIT
(MICFL 5) FOR END
ER’R% 'Q'ODE CONDITION e

MLM0006 441300
MICFL 223-L

MLM0006 441300
MICFL 223-R
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ROUTINE AD - GAP COUNTER AND DATA TRANSFER TESTS

DESCRIPTION

Routine AD checks the Gap Counter and associated
drive and controller circuitry. In normal operation
(default parameter 1 = '00\), all tests are executed in
sequence.

Optional parameter entry may be used to restrict
operation to a single test. If a single test is selected, it
loops indefinitely until halted by the CE or an error halt.

All tests are performed using physical cylinder 560, head
1.

Test All Initialization

Prior to the start of any test, this step verifies that the CE
parameter, if any, is valid.

Routine AD verifies that:
e The CE drive is online and Write Enabled.

e A Set Read/Write operation generates a Normal End
response within 500 microseconds without an Error
Alert 1.

e Index is present within 21 milliseconds.

The routine then rezeros the access mechanism, checking
for Busy to become active. The routine checks for
normal completion of the operation within 220
milliseconds. After completion, drive status includes no
Drive Check, not Busy, and Seek Complete.

The routine initiates a 560 cylinder seek operation and
checks for no Error Alert and drive status following the
Seek operation. After the operation, drive status
includes: no Drive Check, not Busy, and Seek Complete.

Test 01. Data Transfer Checkers Check
Check Diag Inhibit Write Mode
Force Gap Ctr Parity Error
Force Write Data Check

Test 01 checks that Diagnostic Inhibit Write Gate Mode
operates as follows:

1. Reads drive status

7. Reads drive status
8. Checks for I Write Sense = 1 (Bit 1)

The preceding sequence is repeated with Diagnostic
Inhibit Write Gate Mode = 1 and the test checked for
I Write Sense = 0.

Test 01 looks for no Gap Counter Error, initiates a Write
G1 operation with Diagnostic Inhibit Write Gate and
Diagnostic Invert Bus Out Parity modes active. It checks
for Gap Counter error, Write Data Check and Controller
Error status. The test initiates a Controller Reset
operation and checks for no Gap Counter error. The test
then issues a Check Reset operation to reset any errors in
the drive.

Test 02. G1 Gap Tolerance

Test 02 measures the length of the G1 Gap by orienting
on Track Index, initiating a Write G1 operation, orienting
again on Track Index, and measuring the time to the first
Sync In. The measured time is checked for optimum

value of 114 byte-times (95 microseconds). Tolerance is

13%. Valid range = 92--98 microseconds.

Note: The normal G1 length is 116 bytes including the
Sync Byte. The optimum time is (95 microseconds ).
During a Write operation, the first Sync In is presented
two byte-times earlier at 114-byte time.

Test 03. Extended G1 Gap Tolerance

Test 03 measures the length of an extended G1 Gap by
orienting on Track Index, initiating a Write Extended G1
operation, orienting again on Track Index, and measuring
the time to the first Sync In. The measured time is
checked for an optimum value of 242 byte-times (202 micro-

seconds). Tolerance is +3%. Valid range = 196—208 microseconds.

Note: The extended G1 length is 244 bytes + Sync
Byte. The optimum time is (202 microseconds).
During a Write operation, the first Sync In is presented
two bytes earlier at 242 byte-time.

2. Looks for I Write Sense = 0 (Bit 1)

3. Orients Track Index

4. Initiates a Format G1 operation

5. Orients on Track Index

6. Waits approximately 10 microseconds
3380 | SOOMD | BN | | stiMaens
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ROUTINE AD - GAP COUNTER AND DATA TRANSFER TESTS

Test 04. Modulo 16 Counter Function

Test 04 checks the operation of the four bit positions of
the Modulo-16 Counter and the Recycle line by initiating
a Write G1 operation with Diagnostic Inhibit Write Gate
Mode active. Byte counts used for the Modulo-16
Counter test are 1, 2; 4, 8, and 17. The test counts the
number of Sync Ins until receipt of an end condition.
Any abnormal ending conditions resulting from this
technique are ignored.

Test 05. G2 Gap Tolerance

Test 05 measures the length of a G2 Gap by orienting on
the G1 (HA) field, initiating a Write G2 operation with
Daignostic Inhibit Write Gate Mode active, and counting
the time to the first Sync In. The measured time is
checked for optimum value of 74 byte-times (61.71
microseconds). Tolerance is +3%. Valid range = 60—64
microseconds.

Note: The normal G2 length is 76 byte-times (66.46
microseconds). During a Write operation, the first
Sync In is presented two byte-times earlier at byte 74
time.

Test 06. G3 Gap Tolerance

Test 06 measures the length of a G3 Gap by orienting on
the G1 (HA) field, starting a Write G3 operation with
Diagnostic Inhibit Write Gate Mode active, and counting
the time to the first Sync-In. The measured time is
checked for an optimum value of 77 byte-times (64.30
microseconds). Tolerance is +3%. Valid range = 62-66
microseconds.

Note: Normal G3 gap length is 79 byte-times.
During a Write operation, the first Sync In is
presented 2 byte-times earlier at byte 77 time.

Test 07. Data Transfer

Test 07 initiates a Write G1 operation with Diagnostic
Inhibit Write Gate Mode active, using a data pattern of
'"EB6DB6DB'. At the end of the operation, this test
verifies that no ECC Check and no Write Data Check
were received.

ROUTINE AD - GAP COUNTER AND DATA TRANSFER TESTS

MICFL 240

Test 08. Write Safety Checkers Check
Force Control Check
Force Write Ovrn Check
Force Transition Check (Write
Intended)
Force Write I Check (Read Unsafe)

Test 08 verifies that a Check Reset resets Read/Write
Check, Control Check, Write Overrun Check, Transition
Check, and Write I Check. The test forces Control
Check by raising Read Gate and Write Gate
simultaneously.

The test forces Write Overrun Check by orienting near
the end of the Active Track, raising Write Gate to the
drive and holding it up through Index. The test forces
Transition Check and Write I Check by raising Write
Gate to the drive without Bus Out bit 4 = 1. This inhibits
Current Source Unblocked. The test checks that each of
the above conditions forces Read/Write Check and that
it is reset by a Check Reset.

Test 09. Force Pad Gate Check
Force Head Short Check

Test 09 verifies that a Check Reset resets Read/Write
Check, Pad Gate Check, and Head Short Check. The
test forces a Pad Gate Check by using the Drive
Diagnostic Command.

The test forces Head Short Check by raising Write Gate
in the drive. The test checks that each of the above
conditions forces Read/Write Check, and that it is reset
by a Check Reset.

Test 0A. Gap Extension After Issuing a Special G2
04 Gap Tolerance

Test OA verifies the length of Special G2 and normal G2
commands after the initial Special G2 is issued. These
gaps should be extended to 128 byte-times. Test 10 also
verifies the length of the G4 gap.

MICFL 240
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DESCRIPTION (Continued)

Test 0B. Write Fail Latch

Test OB forces a Monitor check, Multihead Select, and
looks for Read/Write Check being on. The test then
issues a Write G1, waits until after Index, then looks for
I Write Fail, Bus In bit 5 ="1. The test issues a Check

Reset, Diagnostic Reset, and Read/Write Reset; it then
issues a Sense command and looks for Bus In bit 5 = 0.

OPERATING PROCEDURE

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

o Refer to microdiagnostic reference charts starting on
MICRO 30 for parameter entry.

GC0240 | 2358405 441300
3350 Sea.20f 2 | PartNo. 31 Mar 76 ,
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ROUTINE AD — GAP COUNTER AND DATA TRANSFER TESTS ROUTINE AD — GAP COUNTER AND DATA TRANSFER TESTS MICFL 243

BUS IN =
XX0X XXO0t

START ROUTINE CE SYNC POINT
o ) - A - NO
DELAY 220 MSEC
ATTENTION RESET
-------------------------- YES HMC
TAG'8F*_BUS*04° TAG'85°_BUS'00°* Al
ERROR_STOP MICFL 245
PARAMETERS YES CHECK RESET DISPLAY ERROR_STOP
= 00" - v0B* >— | P _----S----=--- DROP TAG GATE (MICFL_5) INLINE DISPLAY
TAG'8F*_BUS'0OC* ERROR CODE CHECK (MICFL 5)
ADOD (MICFL 5) ERROR CODE

TRANSMIT
CONTROL

TAG'09°'_BUS'DO*

DELAY 500 USEC @

SELECT SERVICE
DRIVE

ERROR_STOP REQUEST DRIVE
DISPLAY STATUS
micre s) ] | No-oommo-omoe--

ERROR CODE TAG'84°_BUS'00°

ADO - TAG'83°*_BUS'10°
ERROR STOP
DISPLAY
! (MICFL 5) RESET
RROR CODE READ/WRITE
ERROR STOP TAG*05°_BUS' 00"
M1 45 DISPLAY I -
(MICFL &) REQUEST DRIVE
HMA ERROR CODE STATUS
Et 02 | 0 y¥@ - ) | |} et
TAG'84°_BUS'00°
ERROR_STOP
£l DISPLAY
(MICFL 5) REZERO
erROR cooe 1| = | ----smoe----
ADOC TAG'8F*_BUS' 02"
SELECT SERVICE
DRIVE
TAG'83°_BUS'10°* TAG'8F*_BUS'83°
SENSE_PHYSICAL El
ADDRESS REQUEST DRIVE
------------- RAISE RESPONSE STATUS
TAG'o4* BUS*io° R | L g T et
TAG'84°_BUS'00*
REQUEST DRIVE
STATUS
TAG'84°_BUS'00°
BUS IN = *00° ERROR STOP
BUS IN BIT DISPLAY
6 = 1 (BUSY) (MICFL 5) —
ERROR CODE
ADOS
ROR_S
DISP
(MICFL 5)
ERROR CODE
y ADO4
ERROR_STOP
DISPLAY
(MICFL 5) MLM0006 441300
ERROR CODE MICFL 243-R
AD03
I SYNC NEG ON
AgL2J11
80100

MLM0006 441300
MICFL 243-L

MICFL 243
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TAG'8F*_BUS'04°

SET DIFF HI
TAG'8F*_BUS'CE’

DELAY 220 MSEC

SET HAR

ER;OR STOP

BUS IN =
XX0OXXXO0 1

z
Q
b
r
o

TAG*'8B*_BUS'02°
————

SET DIFFERENCE

REQUEST DRIVE
STATUS

TAG'84°_BUS'00°

BUS IN B
6 = | (BU

YES

ERROR CODE
ADOS

L |

ERROR ALERT
ON

RAISE RESPONSE MICFL 243

ATTENTION RESET

TAG'8F*_BUS'04°

PASS CONTROL TO

SPECIFIED_BY CE
PARAMETER

HMA
Et
MICFL 243
HMD
B1 MICFL 243
MICFL 247
MLM0006 441300
MICFL 2457L_
. GC0243 | 2358406 441300
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ROUTINE AD — GAP COUNTER AND DATA TRANSFER TESTS AD -TEST1  MICFL 247

Ml 45,249 j
HMD _ 1
B1 86
DELAY 5
| DELAY 9 USEC M1CROSECONDS ———1
cmm———————
ROUTINE AD SET DIAGNQSTIC FORMAT G
I I SUPPRESS WRITE (WRITE_HA PLUS SET READ/WRITE
START TEST 01 &3 TELHs, el
o I AAus N | — Y TP ' .
ERS?QPEAQP F TAG'09°'_BUS'23" ‘QF " ‘41 -
(MICFL 5) CE SYNC POINT
ERROR CODE DELAY 9 Msec | | B ------------- —o REQUEST DRIVE
AD(3 TAG'0B* BUS'00° CHECK RESET STATUS
SELECT SERVICE - Ty w @ O -------—---—- DROP TAG GATE B | | ---=-=-""----
DRIVE —————— TAG*8F*_BUS®0C*® TAG*84°_BUS'00*
TAG'83°_BUS' 10" REQLERTUSRIVE e
- | REQUEST DRIVE
[P —— TAG'84°_BUS'00" SET READ/WRITE STATUS DROP TAG G
R T DRIVE -  Rmmmmmmee---r 0y R e OP TAG GATE
Emg'%iwg ; | TAG*85°'_BUS'00°* TAG*84°'_BUS'00°'
TAG*84°_BUS'00° INITIALIZE 21 (-RT%’E"AI 21'.us SAVE BUS-IN IN
- MSEC TIMER ZEROS) *TEMP 1 * SAVE BUS-IN IN
= INITIALIZE 21 TEMP |
TAG'OF*_BUS*41° DROP TAG GATE MSEC TIMER
t————
REQUEST DRIVE RESET
STATUS READ/WRITE
ERROR_STOP TAG'84°_BUS'00° TAG'05°_BUS' 00" DELAY (APPROX) DELAY (APPROX)
DISPLAY — — 500 USEC 500 USEC
(MICFL 5)
ERROR CODE RESET
A02 {NDEX ALERT 'Sééé‘%iééaz' DROP TAG GATI - 1 SEAC/WRITE
ATE TAG*05°*_BUS'00°
RAISE RESPONSE IN BIT YES -
] 6 = 1 (INDEX)
81 REQUEST DRIVE
STATUS s
_____________ RAISE RESPONSE
_CHECK RESET_ TAG'84*_BUS* 00
TAG*8F*_BUS'0C"* EMENT T IMER CHECK RESET
- INCR| EMP BIT + NvES] % % L 0V I/ Vaommmmmmommees
BY 1 BUS IN BIT NJYES TAG*8F*_BUS*'0C"®
6 = 1 (INDEX) INITIALIZE 21 INCREMENT TIMER
SENSE INTERFACE MSEC TIMER BY |
TAG*89'_BUS'00°
NO CONTROLLER
CONTROLLER CHECKS
rReser & 1t 4 o 0 v Tz m
_____________ TAG'04°_BUS'02°
TAG*09'_BUS'DO"’ NO ERROI;PSTQP DROP TAG GATE -
(a=thA5) BUS IN BIT YES
ERROR CODE 6 = | (INDEX) NO
SET READ/WRITE mcasg?q TIMER ADI1S

TAG*85°_BUS'00°
- YES 1
DROP TAG GATE Q °

YES BUS

IN BIT 3 = YES
(NO_GAP COUNTER
ERROR)

[

INCREMENT TIMER ° HMF
DELAY (APPROX) BY 1 Bt
500 USEC
TIMEQUT 21t MICFL
MSEC ERROR_STOP ERROR_STOP 249
DISPLAY DISPLAY
(MICFL 5) (MICFL 5)
. RAISE RESPONSE ERROR CODE ERROR CODE
AD16 AD19
1 SYNC NEG ON ERROR STOP
REQUEST DRIVE A2L2J11 NO YES DISPLAY
STATUS D100 (MICFL 5) !
------------- ERROR CODE
TAG*84' _BUS'00" AD1 4

MLMO006 441300

MICFL 247-R
B! HME
° UFL_01/20/76

MLMO00é 441300
MICFL 247-L

HMD
FL_01/20/76
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&

SET PAS? FLAG

SET DIAGNOSTIC
MODE = INVERT
BUS OUT PARITY

TAG*09°_BuUS'22"*

FORMAT GI
(WRITE HA PLUS
ZEROS)

DROP TAG GATE

INITIALIZE 21
MSEC TIMER

SYNC= IN
cHESK
&RROR ALERT

NORMAL END
OR CHS%K END

ERROR_STOP
DISPLAY

(MICFL &)
ERROR CODE
ADIF

HMD
B

RAISE SYNC OUT

TIMEOUT 21
MSEC

ERROR STOP
DISPLAY

MICFL 247

—

ERROR_STOP
DISPLAY

MICFL 247

SYNC NEG ON
A2L2J1 1

CONTROLLER
CHECKS

TAG'04°_BUS'02°

TAG'84°' _BUS'00°

BUS IN
BIT 0 = |
(CONTROLLER

ERROR)

RESET
DIAGNOSTIC

TAG'09°_BUS*10°

ROUTINE AD — GAP COUNTER AND DATA TRANSFER TESTS

CHECK RESET

TAG*8F*_BUS*OC*

%

INL INE
CHECK
(MICFL §5)

MICFL 247
GC0247 | 2358407 441300 | 441306
Seq.20f 2 Part No. 31 Mar 76 | 1 Apr 77
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LOOP TEST
MICFL 247

ERROR_STOP
DISPLAY
(MICFL 5)

ERROR CODE

ADIC

| I

ERROR _STOP
DISPLAY
(MICFL 5)

ERROR CODE

ADIE

—
‘1@

ERROR_STOP
DISPLAY
(MICFL 5)

ERROR CODE

AD18

| I

ERROR _STOP
DISPLAY

MICFL 247

MLMO0006 441300
MICFL 249-L

RAISE RESPONSE

RESET
READ/WRITE

TAG'05°'_BUS'00"

RESET
CONTROLLER

TAG'09°'_BUS'80°

CONTROLLER
CHECKS

TAG'04'_BUS'02°

AN

A

\

AT

AR

N

AD - TEST 1

AD — TEST 1

TR

N

- 4

MICFL 249

MLMO006 441300
MICFL 249-R

HMZ
JFL_2/23/76
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ROUTINE AD — GAP COUNTER AND DATA TRANSFER TESTS AD - TEST2  MICFL 251

M1 49 RESET
CE SYNC POINT DIAGNOSTIC
HMG DROP TAG GATE | | J ---=--------- RAISE SYnC-ouT | | -=-=CS=Zo-zo
TAG'0B*_BUS'00° TAG'09'_BUS' 10"
TIMEOUT. 21
MSEC (APPROX)
DELAY (APPROX)
500 USEC DROP TAG GATE
YES
START TEST 02 ‘
START | USEC INL INE
RAISE RESPONSE RESOLUTION STOP TIMER CHECK
TIMER (MICFL 5)
ERROR STOP
DISPLAY R
(MICFL _5) REQUEST DRIVE
ERROR _CODE STATUS
AD25
TAG'84°_BUS'00°
SELECT SERVICE -
DRIVE
TAG'83°_BUS'10° INITIALIZE 21 YES
° MSEC TIMER SYNC-IN, NORMAL
REQUEST DRIVE ERROR ALERT
TAG'84°_BUS'00°
INCREMENT TIMER
BY |
BUS IN BIT
6 = 1 (INDEX)
MICFL 253
BUS IN BIT CHECK END
5,6 = 00 OR 'NORMAL END
NO
ERROR_STOP l
1SPL
(MICFL 5) TIMER >
ERROR_CODE FORMAT G1 WRITE 21,000 ERROR_STOP
AD22 HA AND ZEROS (APPROX ) DELAY (APPROX) DISPLAY 1
500 USEC (MICFL 5) e
ERROR _STOP ERROR_CODE
DISPLAY AD28
creer seser st |
TAG'8F*_BUS'0OC* Q AD27
TRANSMIT 1 ERROR STOP
SRl <] 2
TAG'09°_BUS'DO"® ERROR _CODE
AD26 RAISE RESPONSE
SET_DIAGNOSTIC
WRITE GATE
TAG'09°_BUS'23°
SET READ/WRITE p—
| TAG'85°_BUS'00° READ/WRITE
oo grReesse ey YNy AR
; TAG*05°_BUS*00°*

MLMO006 441300
MICFL 251-R

MLM0006 441300
MICFL 251-L

SYNC NEG ON
A2L2Jdit
BD100

GC0251 | 2358408 441300
3350 Seq.10f2 | PartNo. 31 Mar 76 AD - TEST2 MICFL 251
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ROUTINE AD — GAP COUNTER AND DATA TRANSFER TESTS

START TEST 03

TIMEOUT 21
MSEC APPROX

SELECT SERVICE
DRIVE

TAG'83'_BUS'10°

REQUEST DRIVE
STATUS

TAG'84°'_BUS'00°

CHECK RESET

TAG'8F*'_BUS'0C*

TRANSMIT
CONTROL

TAG*09°'_BUS*'DO"*

SET DIAGNOSTIC
MODE = SUPPRESS
WRITE GATE

TAG'09°_BUS'23"

SET READ/WRITE

TAG'85'_BUS'00"

I OROP TAG GATE

ERROR STOP
DISPLAY
(MICFL 5)

ERROR_CODE

AD35

DELAY (APPROX)
500 USEC

——————
RAISE RESPONSE
REQUEST DRIVE
STATUS
TAG*84°'_BUS'00°

INITIALIZE 2t
MSEC TIMER

ERROR STOP
DISPLAY
(MICFL 5)

ERROR_CODE

AD32

( INDEX)

TAG'OF*'_BUS'Ct*

INITIALIZE 21
MSEC TIMER

CE SYNC POINT

TAG'0B*'_BUS'00°

DROP TAG GATE

START 1 USEC
RESQOLUTION
TIMER

SYNC-IN, NORMAL
END ECK_END,
ERROR ALERT

INCREMENT TIMER
BY |

CHECK END
OR NORMAL END

TIMER >

ERROR STOP 21,000
(APPROX)

DISPLAY

(MICFL 5)
ERROR_CODE
AD37

ERROR_STOP
DISPLAY

SYNC NEG ON
A2L2J11t
8D100

MLM0006 441300
MICFL 253-L

GC0251 | 2358408
3350 Seq.2 0f 2 Part No.

441300
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SO0 OO0 000
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RAISE SYNC-0OUT

RESET
DIAGNOSTIC

TAG'09'_BUS*10°

STOP TIMER

INL INE
CHECK
(MICFL 5)

TIMER > 208

MICFL 255

1

DELAY (APPROX)
500 USEC

RA1SE RESPONSE

RESET
READ/WRITE

TAG'05'_BUS'00°*

p-

Y
N
)
A=
.
=

ERROR_STOP
DISPLAY
(MICFL 5) .
ERROR CODE :
AD38

W L

AD - TEST3  MICFL 253

MLMO006 441300
MICFL 253-R

Ap-TesT3 MICFL 253
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ROUTINE VAD — GAP COUNTER AND DATA TRANSFER TESTS AD -TEST4  MICFL 255
253 '—_! @ e

‘II)
B1 SET DIAGNOSTIC
MODE = SUPPRESS
Q REQUEST DRIVE
STATUS

WRITE GATE

TAG*09°_BUS'23*

SET READ/WRITE BYTE RAISE RESPONSE | ] —--t----to-o-
START TEST 04 ) | Q. ---=---====-- COUNTER > 15 TAG'84°'_BUS'00'
TAG*85°*_BUS*00°
NO
DROP TAG GATE
SELECT SERVICE INITIALIZE 21t
DRIVE DELAY (APPROX) YES 2o Ségc: BYTE MSEC TIMER
T--:-;:--—-:--’ 500 USEC RAISE RECYCLE C03“¥ VARIABLE
AG*83°* _BUS'10 VENGTH o7
REQUEST DRIVE
STATUS
------------- RAISE RESPONSE RAISE SYNC-0OUT
TAG'84° _BUS'00°
SET BYTE COUNT INITIALIZE 21
ERROR STOP
VARIAQLE %ENGTH MSEC TIMER DOUBLE THE BYTE DISPLAY
COUNT VARIABLE (MICFL 5)
LENGTH X ERROR CODE
| AD48
INCREMENT SYNC
IN COUNTER BY 1

TIMEOUT 21
MSEC (APPROX)

CE SYNC POINT

REQUEST DRIVE BYTE TAG'0B'_BUS*00"
STATUS Vgg?wgfz
TAG*84°_BUS*'00° LEyG;T 1s

DELAY 10 MSEC

NORMAL END
OR CHECK END

TAG'05'_BUS'00"

INITIALIZE 21
MSEC TIMER

SENSE /RESET
INTERFACE

TAG*89°_BUS'00*

ERROR_STOP
DISPLAY

(MICFL 5)
ERROR CODE
AD44

CHECK RESET

TAG'8F°_BuUs*0C*

SET BYTE

TRANSMIT
CONTROL

COUNTER SYNC NEG ON
VARIABLE LENGTH A2L2J11
=17 8D100

BUS IN BIT
6 = 1
YES

FORMAT G1 (WRITE
HA. LENGTH IS
VARIABLE)

TAG'OF'_BUS'4X*

TIMEOUT 21
MSEC (APPROX)

L

0~
a
o
o
»
(2]
o
(=]
m

ERRoR e
MICFL 5)

E INL INE E2
AD46 CHECK

(MICFL 5)

1

DROP TAG GATE ERROR _STOP
ERROR STOP DISPLAY
DISPLAY MICFL 5)

1

ALIZE SYNC
= 0

INITI
IN COUNTER

1
i ) (=) (=)

m
0~
ax
b
Q
a3
>
0~
A
(=]
2
0
8
m

MLMO006 441300
MICFL 255-L

MLM0006 441300
MICFL 255-R

MICFL 257

GC0255 | 2358409] [ 441300
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ROUTINE AD — GAP COUNTER AND DATA TRANSFER TESTS

255
() T
B1 .

START TEST 05

SELECT_SERVICE
DRIVE |

TAG*83°*_BUS'10°

REQUEST DRIVE
STATUS

TAG*84°_BUS'00"

CHECK RESET

TAG*89°_BUS*00°*

TAG'09°_BUS°*DO"*

SET DIAGNOSTIC
=_SUPPR
WRITE GATE

ERROR_STOP
DISPLAY

(MICFL 5)

ERROR CODE

DROP TAG GATE

DELAY (APPROX)
500 USEC

RAISE RESPONSE

 e————
REQUEST DRIVE
STATU

TIMEOUT 21
MSEC (APPROX)

ERROR_STOP
DISPLAY
(MICFL 5)
ERROR CODE

FORMAT Gt
(WRITE HA PLUS-
ZEROS) :

DROP TAG GATE

INITIALIZE 21
MSEC TIMER

YES

RAISE SYNC-OUT

S

GC0255 | 2358409
3350 Seq.20f2 Part No.

441300
31 Mar 76
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ERROR_STOP
DISPLAY
(MICFL 5)

ERROR CODE

RAISE RESPONSE
T 1| _USEC

STAR
RESOLUTION
T IMER

WRITE G2
TAG'OF*_BUS*21°*

DROP TAG GATE

0300030030000

INCREMENT TIMER
BY 1

TIMER >
21,000
(APPROX)

ERROR _STOP
DISPLAY
MICFL 5)
ERROR DE

. l
>
o
[l
[ Yol
o

RAISE SYNC-OUT

DELAY (APPROX)
500 USEC

RAISE RESPONSE

RESET
READ/WRITE

ER

ROR STOP
DISPLAY
MICFL 5)

ERROR CODE
ADS7

AD-TESTS MICFL 257

INL INE
CHECK
(MICFL 5)

CE
PARAMETER =
00

. MICFL 259

MLMO0006 441300
MICFL 257-R

MICFL 257

AD - TEST §

0000033003330 00



ROUTINE AD — GAP COUNTER AND DATA TRANSFER TESTS

257
Q HMO
B1
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AD - TEST6  MICFL 259

RAISE RESPONSE
START TEST 06 CHECK RESET DELAY 9 MSEC
TAG*'8F*_BUS'0C"*
START 1| SECOND YES INL INE
TRANSMIT CE SYNC POINT RESOLUTION CHECK
CONTROL g | N0 G - 7" IToT TIMER (MICFL 5)
------------- TAG*0B*_BUS*00°*
SELECT SERVICE TAG'09°*_BUS°DO"*
DRIVE FORMAT G3
FORMAT Gt (WRITE AM. NO
TAG*'83*'_BUS'10°* SET DIAGNOSTIC (WRITE HA PLUS COUNT, ZEROS)
- E = SUPPRESS TIMEOUT 21 2ERO0S) Q| r——C WMSEC APPROX D) =l ——mmmmmmmema o
WRITE GATE MSEC APPROX ) = f ----==--===--- TAG'OF*'_BUS'51"*
REQUEST DRIVE § | JQ_-----====-=----= TAG'OF°*_BUS'41"* —
STATUS TAG'09°_BUS"*23"*
YES CE
TAG'84°_BUS'00"’ DROP TAG GATE | PARAMETER =
- SET READ/WRITE DROP TAG GATE 00
TAG*85°_BUS*00°*
ERROR _STOP ERROR_STOP NO
DISPLAY INITIALIZE 2! DISPLAY
(MICFL 5) MSEC TIMER (MICFL 5) 1
DROP TAG GATE ERROR CODE ERROR CODE
AD64 AD63
ERROR_STOP
e DELAY (APPROX) DISPLAY
DELAY (APPROX) 1 1 Ye>S 500 uUskc Eé:égFéOgé
500 USEC Q Q AD6S MICFL 261

RAISE RESPONSE

RAISE SYNC-OUT

RAISE RESPONSE .
ERROR _STOP SYNC-IN ON !
DISPLAY RESET
(MICFL 5) e INCREMENT TIMER READ/WRITE
ERROR CODE REQUEST DRIVE sy s+ }\ B R | W --=S22ITICC
AD62 STATUS STOP TIMER TAG*05°_BUS'00°*
TAG'84°_BUS'00°*

RESET
DIAGNOSTIC

TAG*09°*_BUS*10°*

INITIALIZE 21
MSEC TIMER

RAISE SYNC-0OUT

(=) —

NORMAL END
21,000 OR CHECK END
(APPROX) ON

ERROR_STOP ERROR_STOP
DISPLAY DISPLAY
(MICFL 5) o MICFL 5)

ERROR CODE ERROR C

AD66 AD6T

- SYNC NEG ON

A2L2J11
BD100 BI

MLM0006 441300
MICFL 259-L

MLM0006 441300
MICFL 259-R

GC0259 | 2358410 441300
3350 Seq.1of2 | PartNo. 31 Mar 76

Ap-TEST6 MICFL 259
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ROUTINE AD — GAP COUNTER AND DATA TRANSFER TESTS ‘ AD - TEST7  MICFL 261

MI 59
(=) [ (=) (=)
B1 .

CHECK RESET
START TEsT o1 )} = § -------------
TAG*8F*_BUS*0C*

CE SYNC POINT RAISE SYNC-OUT —___—l
TAG*0B*_BUS'00°* ‘

————— | RESET
TRANSMIT READ/WRITE
CONTROL INITIALIZE 20 @ LoD
............. MSEC TIMER TAG'05°'_BUS'00"
TAG'09°'_BUS'DO"* -
SELECT SERVICE
DRIVE
------------- SET DIAGNOSTIC NORMAL END
TAG*83°*_BUS'10" MODE = SUPPRESS FORMAT Gi OR CHECK END
- WRITE GATE N U T tdutrtntinintadons ON
Smmm——————— TIMEOUT 21 TAG'OF*'_BUS'44°
REQUEST DRIVE TAG'09°'_BUS*23° MSEC APPROX -
STATUS ——— ERROR_STOP CONTROLLER
------------- DISPLAY CHECKS
TAG'84°_BUS*00°* SET READ/WRITE T T | I s
B . EStt it DROP TAG GATE ERROR CODE TAG'04'_BUS'02'
TAG'85°'_BUS'00° AD79 -
DECREMENT BYTE
SET BYTE COUNT COUNT BY 1
DROP TAG GATE | ERROR _STOP = 5
DISPLAY
(MICFL 5)
———————— ERROR _CODE ———
AD74 BUS IN =
DELAY (APPROX) SET BUS OUT = XXXX 0X0X
500 USEC 19

BYTE
COUNTER

RAISE RESPONSE i ! B5 ,

SET_WRITE DATA
= 'EB 6D Bé6 D8*

INITIALIZE 21
I MSEC TIMER I

SENSE INTERFACE

TAG'89'_BUS'00"

ERRGR_STOP
YES DISPLAY
(MICFL 5) —

ERROR CODE
AD78

ERROR _CODE
ADT2

RESET
SET BUS OUT = DIAGNOSTIC

FIRST/NEXT | | |_-=-----=--2--
WRIT

E DATA TAG'09'_BUS'10" °

DELAY (APPROX)
500 USEC

INL INE
CHECK
(MICFL 5)

TIMEOUT 21
MSEC APPROX

NORMAL END
OR CHESK END

YES

ERROR_STOP
DISPLAY
(MICFL 5) —
ERROR _CODE
AD76

ERROR_STOP
DISPLAY
(MICFL 5) —
ERROR_CODE
Q ADT3

SYNC NEG
A2L2J11
BD100

ON

MICFL 263
MLMOOO6 441300
_MICFL 2e1-L_
HMQ B1
— C] MLMOO006 441300
_MICFL 2e1-R_
HMR
JFL_01/22/76
150 GC0259 | 2358410 441300
3 Sealof2 | PartNo. 31 Mar 76 Ap - TEST7 MICFL 261
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ROUTINE AD — GAP COUNTER AND DATA TRANSFER TESTS AD — TEST 8

MICFL 263

MICFL 265

261
o) =
B1

B3

I SET READ/WRITE
IN THE DRIVE ERROR STOP
_____________ DISPLAY
TAG*8F'_BUS'0T"* READ/WRITE (MICFL 5)
CHECK RESET - SAFETY ERROR CODE
START TEsT 08 ) | J.---------=--- —_— ) ozmmoeme e ADB l
TAG'8F'_BUS'0C"* TAG'8F'_BUS'0B*
- CE SYNC POINT - DIAG RESET
""""""" READ/WRITE CHECK RESET
TRANSMIT TagroB* Bus'oo'l 1 Gl =@ O !l MNiizvzrzs- e L. Bomommmmm==es
CONTROL TAG'8F'_BUS'06" TAG*8F*'_BUS'0C'

TAG'84°_BUS'00'

rll

TAG*'8F°*_BUS'5F*
READ/WRITE
SAFETY

TAG'8F'_BUS'0B’

il

SET READ/WRITE
IN THE DRIVE

TAG'8F*'_BUS*'0T7"

DELAY 2200 USEC

READ/WRITE
SAFETY

TAG'8F*_BUS'0B*

TAG'09°_BUS'DO"* ————
SELECT SERVICE - CE SYNC POINT RAISE WRITE TO SET HAR = *3C° SENSE
CriGRvVICE § | p————p | O CE 2T TN DRI VE (INVAL1D) READ/WRITE
------------- REQUEST DRIVE TAG'8F*_BUS'0A® ERROR_STOP —mmsom-ooo—- RS Saoed el __READ/WRITE
TAG'83'_BUS*10° STATUS (DISPLAY TAG'8F *_BUS'4F* TAG'8B'_BUS'3C* TAG'8F*_BUS'0B"
— TAG'84°_BUS'00° RA1SE_READ_AND ERROR CODE
REQUEST DRIVE - WRITE GATE AD85 RATSE WRT CATE
STATUS S IMUL TANEOUSL Y

AND AM_CONTROL
ACTIVE

DELAY 20 USEC

SENSE
READ/WRITE

TAG'8F*_BUS'0B°
ERROR _STOP -
DISPLAY ERROR_STOP
ERROR CODE (MICFC %)
SET HEAD A
ERROR_STOP AD84 ERROR CODE EAD, (HEAD ERRTSPCAY
ey ; N LS
AG'8B°*_BUS'02' ERROR CODE
ERROR STOP ERROR CODE N BIT -
DISPLAY AD82 { INDEX) 1 AD89
ERROR CODE
ADSB1 REQUEST DRIVE
TAT
"""""""" HM
TAG'84°'_BUS'00" ERROR STOP kY e
DISPLAY
(MICFL 5)
o TAG'84°_BUS'00°* ERROR CODE MICFL 265
AD88
DELAY 15 MSEC I
ERROR STOP
DISPLAY
(MICFL 5)
ERROR CODE ERROR STOP
ADSC DISPLAY
(MICFL 5)
ERROR CODE
ADBD

SYNC NEG ON
A2L2J11
BD100

TAG'8F*_BUS'0C*

GC0263
3350 Sea. 1of 2

2358411

Part No.

441300
31 Mar 76
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HMS
JFL_2/23/76

TAG'8F*_BUS*0C'

]
READ/WRITE ERROR STOP

@ MLM0006 441300 ___SAFETY ___ DISPLAY
MICFL 263-L (MICFL 5)

TAG'8F'_BUS'0B*

O)

ERROR CODE
AD86

MLMO0006 441300
MICFL 263-R

HMT
JFL_01/22/76

aDp -TesT8 MICFL 263



ROUTINE AD — GAP COUNTER AND DATA TRANSFER TESTS

SENSE
READ/WRITE

TAG'8F°*_BUS'0B*

ATTENTION RESET

DIAGNOSTIC SET
MULTI HEAD
(USE AS SYNC)

ERROR STOP
DISPLAY
(MICFL 6)

ERROR CODE

AD8B

L

BUS IN BIT
T=0

| DESELECT DRIVE

ERROR_STOP
DISPLAY

(MICFL 5)
ERROR CODE
ADBA

L

INL INE
CHECK
(MICFL 5)

TAG*84°'_BUS'00°'

CE
PARAMETER =
00

ERROR_STOP
BUS IN BIT DISPLAY
3 =1 (MICFL 5)
ERROR CODE
ADBF
MICFL 267
HMS
_CHECK RESET_ B1
TAG*8F*' BUS'OC"*
- MICFL 263
GC0263 | 2358411 441300
3350 Seq.20f2 | PartNo. 31 Mar 76
© Copyright IBM Corporation 1976
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ROUTINE AD — GAP COUNTER AND DATA TRANSFER TESTS AD - TEST9  MICFL 267

MICFL 269
Mi 65

&

BEGIN_INDEX
ERROR _STOP ERROR STOP
BEGIN TEST 9 DISPLAY INDEX ALERT
(MICFL 5) SUBROUT INE (IERLAY SUBROUT I NE
ERROR CODE (MICFL 26T) ERROR Eobt
AD92 AD95
| YES I____
TEMPORARY
BUSIN BIT 4
DESELECT
SELECT SERVICE ERROR STOP SERVICE DRIVE INITIALIZE
DRIVE D}(S:;tA;) BUS‘IN gIT DRIVE SYNC TAG PROGRAM T IMER
83" e RROR CODE b TAG*8F*_BUS'OA’
TAG*'83°_BUS* 10 R < _ ¥
SELECT DRIVE DVAGNOSTIC SET SELECT DRIVE SELECT SERVICE
STATUS YES = AD SHORT STATU DR1VE
TAG'84* BUS'00'} | | R-z--==miee--- TAG'84°_BUS*00° TAG'83'_BUS'10°
READ/WRITE RAISE WRITE T
ERROR_STOP STATUS GATE TO DRIVE ! y 1 CALE RN 12 NE
MICF TAG'8F®_BUS*0B' TAG® 8F * T4F
ERROR, CoBE orer- orer8es (o) _CHECK RESET
TAG'8F'_BUS'0C’
T SENSE STATUS 0
TAG'8F*_BUS'03° SENSE STATUS 0
ERROR STOP TAG'8F'_BUS ' 03" INCREMENT
DISPLAY BUS IN BIT SAVE BUS IN
(MICFL 5) 4z0 *TEMPORARY * PROGRAM TIMER
ERROR CODE ‘
AD9C l
RESET
BUS IN BIT I YES READ/WRITE ERROR STOP BUS IN BIT ERR R RS
2=0 ) " o\ W+izizziToocias DISPLAY 4 =0 (MICFL 5)
(MICFL 5) ERROR CODE
RROR C AD9A
SELECT _DRIVE NO
ERROR STOP STATUS
pispcay M| fo---5---27----
(MICFL 5) TAG'84°_BUS'00°
ERROR CODE
AD90 : Q
SENSE _INTERFACE J SENSE INTERFACE OROP SELECT YES
TAG'89'_BUS'00° TAG'89°_BUS'00°
ERROR_STOP ERROR RS
CHECK RESET DISPLAY BUS_IN BIT mieFcr sy
------------- (MICFL 5) 3 =0 ERROR CODE
TAG*8F*_BUS'0OC* ERROR CODE HM3 ADSF
- AD93 81
CONTROL RESET MICFL 269
TAG'09°_BUS'DO"*
- B!
B
SET HAR SET READ/WRITE
TAG'85°_BUS'00°

MLM0006 441300
MICFL 267-L

HM HM2
JFL_2/23/76 JFL_2/23/76

GC0267 | 2358412 441300
3350 Seq.10f2 Part No. 31 Mar 76
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ROUTINE AD — GAP COUNTER AND DATA TRANSFER TESTS | AD - TEST9  MICFL 269

Mi 67
5 B4
CHECK RESET
ERROR_STOP
SET READ/WRITE DISPLAY SET HAR TEMPORARY TAG'8F"_BuS*0C*
............. (MICFL 5) m=e—mm—— e BUS IN BIT 4
TAG'85°_BUS'00° ERROR CODE =0 READ/WRITE
AD9S STATUS ‘
: DIAGNOSTIC SET
___—] I TAG'8F'_BUS'0B* l
‘ CHECK
SET READ/WRITE DELAY 1 USEC
INDEX ALERT
SUBROUT INE . DESELECT MAX I MUM
(MICFL 267) SERVICE DRIVE ss;usgsaﬁnéts SENSE STATUS 1
------------- R TOP
(MICFL 269) TAG*8F*_BUS'83° ERD??FEAY SENSE
‘ RROR CoBE DROP TAG GATE READ/WRITE
I 9E
JoiacNosTiC SET SELECT SERVICE
=PADGATE §F | p __PRIV ____ SAVE BUSIN IN
____GHeck TAG*83°'_BUS'10°* DELAY 500 USEC TEMPORARY
TAG*S8A* BUS*08°

BULiN BT 4
RAISE WRITE BIT 4 =
GATE TO DRIVE

ERROR STOP ggggsﬁ;g
TAG®BF'_BUS' 4F * CHECK RESET DISPLAY TAG 84T BUS 00" TAG'05'_BUS*00°*
e cAMICFL 2) e -

- AD9B

SENSE STATUS 0

TAG'8F*_BUS*03° SENSE STATUS © REQUEST DRIVE I N
"""""""" STATUS

TaG'aFe Bustosrf] | ---2TATYS -
TAG*84'_BUS'00° ERROR_STOP RETURN T
S YEWBR ARy N - 1SPLAY INDEX ALERT CALLING ROUTINE
* TEMPORARY * (MISFL S SUBROUT INE
ERROR_COBE (MICFL 267)
RESET I
ERROR_STOP
_READ/WRITE _ DISPCAY
TAG*05°_BUS'00° ERROR STOP
ERROR CODE BUS_IN BIT DI SPLAY HM
ER (MICFL 5) Bi
ERROB95
INLIN
CbECE MICFL 267 DELAY 9 MSEC
(MICFL 5)
TAG®09°_BuUs*80* y JFORMAT GI___
ERROR_STOP TAG'OF *_BUS" 44"
4 (MICFL 5)
ERROR_STOP ERROR ,SODE
TEMPORARY 1SPLAY
ausli:uwcil):? 5 EAE&%F’E 5) __SET HAR DROP TAG GATE
i ees TAG*8B*_BUS*00°
HM 1
Bl
' ! MICFL 267
REQUEST DRIVE SET
STATUS READ/WRITE 261 INDEX ALERT
TAG*84°_BUS*00" MICFL 2e1 TMICRL 265) MICFL 271 TMTCRL 267)
- (LINK TO NEXT ‘TEST)

MLM0006 441300

I 1 2
HM4

MICFL 269-R

MLM0006 441300
MICFL 269-L

HM3
JFL_2/23/76

GC0267 | 2358412 441300
3350 Seq.202 | PartNo. 31 Mar 76 Ap - TEST9 MICFL 269
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ROUTINE AD — GAP COUNTER AND DATA TRANSFER TESTS AD - TESTA  MICFL 271

@ g .
NO

MICFL 273
Ml 69

@

START TEST °*A° .

DELAY 500 USEC DELAY 9 MSEC

WRITE G! NO
------------- ERROR_STOP
TAG'OF*_BUS*41 " DISPLAY
(MICFL 5)
ERROR CODE
ERROR STOP ERROR _STOP
DISPLAY ERROR ALERT ISPLAY
(MICFL 5) ON DROP TAG GATE (MICFL 5)
ERROR CODE RROR CODE
ADAD DA
ERROR STOP END END @
DISPLAY CONDITIONS CONDITIONS END
NORMAL END ON (MICFL 5) SUBROUT INE SUBROUT INE CONDITIONS
ERROR CODE (MICFL 273) (MICFL 273) SUBROUT INE
ADAE (MICFL 273)
ERROR STOP
DISPLAY
| MICFL 5)
RROR CODE
ADA2
g
GENERATE SET GAP NUMBER SET GAP NUMBER
RESPONSE =1 =2
MICFL 273

EQUEST D WRITE G2
__STATUS SPECIAL

TAG*84'_BUS'00°

WRITE G2
SPECIAL

TAG*'05°*_BUS'00°

TAG'OF*_BUS'E1"

INTERFACE RESET

TAG*89°*_BUS'00"

DROP TAG GATE

DROP TAG GATE

CHECK RESET

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

TRANSMIT TAMER

CONTROL. RESET SUBROUT INE T IMER

............. (MICFL 2713) SUBROUT INE
(MICFL 273)

CE SYNC POINT

TAG'0B*_BUS'00°

ERROR STOP e

DISPLAY
............. (MICFL 5)
ERROR CODE
ADA4

TAG*85°'_BUS'00°*

DROP TAG GATE

DROP TAG GATE

MLM0006 441300
MICFL 2T71-L

MLM0006 441300
MICFL 271-R

GC0271 | 2358621 441300
3350 Seq.10f2 Part No. 31 Mar 76 AD - TEST A MICFL 271
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~ ROUTINE AD — GAP COUNTER AND DATA TRANSFER TESTS | | | AD-TESTA  MICFL 273

P Ml 71
| . TIMER
SUBROUT INE
‘ B2
ERROR_STOP END END .
SET GAP. NUMBER | DISPLAY CONDITIONS COND LT IONS
=3 (MICFL 5) SUBROUT INE SUBROUT INE
ERROR CODE (MICFL 273) (MICFL 273) ERROR STOP
ADA7 YES DISPLAY
i ERROR ALERT | eimicrL 8) SYNC-IN
WRITE G4 ADAA
TAG'OF *_BUS *BO ; [
- HM5 |
Bl
. . SET GAP NUMBER NORMAL E YES
DROP TAG GATE MICFL 271 =5 oR eHeck “ERo
ERROR_STOP
DISPLAY
ERROR CODE
WRITE G2 ADAB
TIMER ) HMS
SUBROUT INE DROP TAG GATE DROP TAG GATE B1
(MICFL 273)
STOP TIMER SAVE
MICFL 2T1 FOR ERROR LOG
DISPLAY
. (MICFL 5)
ERROR_STOP ERROR CODE
T IMER T IMER DISPLAY
SUBROUT INE SUBROUT INE (MICFL 5)
(MICFL 273) (MICFL 273) ERROR CODE
GENERATE RETURN ADAS
RESPONSE
RESET
READ/WRITE WS
e TAG'05°_BUS* 00"
AND START HM5
1 US| B MICFL 2Tt
RESOLUT10N
NO
MICFL 271
ERROR_STOP
DISPLAY
Sl
YES INLINE ADAC
CHECK RETURN
(MICFL 5)
SPL. e HM5
(MICFL 5) Bl
ROR CODE
ADAB
MICFL 271
PARAMETER
BYTE | = 00
HM5
B
MICFL 271 MLMO006 441300
MICFL 275 MICFL 271 MICFL 273-R
MLMO006 441300
MICFL 273-L
3350 GC0271 | 2358621 441300
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ROUTINE AD — GAP COUNTER AND DATA TRANSFER TESTS

BEGIN IXORIENT
e SUBROUT INE

AD -TESTB  MICFL 275

DIAG FORCE
START TEST 08B MULT I -HEAD SENSE STATUS
CHECK DELAY 9 MSEC J = | ---=----------
------------- TAG'04°_BUS'01°
TAG'8A°_BUS'02° - INITIALIZE
| ——————————— PROGRAM TIMER

TAG*8F°* _BUS*07"*

————
DIAGNOSTIC
SET READ/WRITE

CE SYNC POINT

TAG*0B*_BUS*00°

DELAY 500 USEC

WRITE G!

TAG'OF*_BUS'44"
SELECTED

ALERT 2
( INDEX)

———————
| REQUEST DRIVE
STATUS

ERROR_STOP TAG*84°'_BUS'00°

RETURN TO

{ DISPLAY CALLING ROUTINE
ER
INOR IENT INL INE
SUBROUT INE CHECK
(MICFL 2758) (MICFL 5)

INCREMENT
PROGRAM TIMER

BUS IN BITS
5 00

s 6 =

ERROR
El‘iR DELAY 17 MSEC
NO
CHECK RESET SET READ/WRITE SENSE STATUS NO
TAG*8F'_BUS'0C"* TAG'85*'_BUS'00° TAG'04°_BUS'01" °
YES
 em————————— “IE?P-&KZ?’('J
ATTENTION RESET 1 RTN AE
DROP TAG GATE
ERROR_STOP
ERROR_STOP D?SPLA?
DISPLAY (MICFL 5)
BUS IN BITS (MICFL 5) ERROR_CODE
5 =1 ERROR_CODE ADBé6
TAG*89' BUS'00°* DELAY 500 USEC ADB5
—————————
SET HAR GENERATE
RESPONSE
ERROR_STOP
CHECK RESET DISPLAY
------------- (MICFL 5)
TAG*8F*'_BUS'0C’ ERROR _CODE

TAG'09°_BUS'24°

RESET
DIAGNOSTIC MODE

1XOR IENT TAG'09'_BUS'8D"
SUBROUT INE - o1
@ IMICFL 275) . MLM0006 441300

RESE
READ/WRITE B | e e

I TAG'05°_BUS'00*

HMO
L_11/17/75

MLMO0006 441300
MICFL 275-L
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ROUTINE AE - 3350 ECC LOGIC TEST

DESCRIPTION

To execute routine AE, the CE drive must be Online and
the R/W Read switch must be in the R/W position. Each
time routine AE is selected the following initialization
sequence OCCurs:

1. The access is rezeroed.
2. A seek to the CE Write Track is issued.

3. Test selection is checked and execution is begun at
the correct point.

Test 01. ECC Reset

Test 01 issues a Read G1 command with a short byte
count (byte count = 4). This operation allows the ECC
hardware to begin check character generation in the data
area and causes an ECC Data Check to occur. The ECC
Zeros Detect bit is checked to be sure that the ECC
registers are loaded.

Write G2 is issued and allowed to proceed to Gap G4
time (the ECC registers are reset at Gap G3). A

Sense Controller Error 2 Tag is issued and the Zeros
Detect bit is checked to be sure that the ECC registers
are reset.

Test 02. ECC Correction Pattern Register

Test 02 checks that all bits under control of the sense
correction pattern tags operate correctly. A 7-byte data
pattern is written, then read back as a 1-byte pattern.
The pattern is such that the correction pattern register is
loaded with 'FDF5'. The remaining bits are tested
during test 4.

Test 03. ECC Read Normal Data

Test 03 ensures that the ECC hardware can read an
error-free data pattern and produce the correct ending
conditions. The ECC write functions are not tested
during this phase. During step 1 a 7-byte data pattern is
written in the G2 position on the CE track. The 7-byte
pattern consists of 1 byte of data and 6 bytes of
simulated ECC data.

During step 2, the 1 data byte is read back and the ECC
hardware generates the check characters from the
remaining 6 bytes. The ending conditions are then

Test 04. ECC Read Correctable Data Check

The first two steps of Test 04 are similar to Test 03
except that the data pattern used is one that produces a
correctable data check.

After the pattern has been written, read back, and the

ending status checked, an ECC Correct Op Tag is issued.

The correct operation is allowed to proceed to some end
condition. After the end condition is received, the
Displacement counter, Pattern registers, and ending
status are checked for proper results.

Test 05. ECC Read Uncorrectable Data Check

Test 05 is the same as Test 04, except that an
uncorrectable data pattern is used.

Test 06. ECC Write Burst (ECC Check Pattern)

During Test 06, the ability of the ECC hardware to gate
the check character bytes to the serializer is checked by
writing a 1-byte data pattern. This allows the ECC
hardware to gate the 6 predetermined check bytes to the
serializer. The 7-byte data and check pattern is read
back (ECC Data Check is ignored) and compared
byte-for-byte with what was written.

OPERATING PROCEDURE

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

e Refer to microdiagnostic reference charts starting on
MICRO 30 for parameter entry.

checked for the proper results.

GC0290 2358413 441300
3350 Seq.10f2 | PartNo. 31 Mar 76
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ROUTINE AE — ECC LOGIC TESTS

3350

START ROUTINE
AE

PARAMETER
BYTE | > 6

PARAMETER
BYTE 2 = 0

NO

I

ERROR _STOP
DISPLAY

(MICFL 5)
ERROR-CODE
- AEO1

L |

SET TESTISELECT

SET TEST SELECT
= VALUE IN
PARAMETER BYTE
SELECT SERVICE
DRIVE

TAG'83'_BUS'10°

@

DRIVE_CHECKS
ISTATUS -

TAG*'8F*_BUS'83"

RESET
CONTROLLER AND
DIAGNOSTIC

TAG'09'_BUS*'90"
—————————

ATTENTION RESET

TAG'8F*_BUS'04°

CHECK RESET

TAG'8F*_BUS*0C*

SET PROGRAM
SWITCH 2 = 0

REZERO

TAG*8F*_BUS'02"'

—

ERROR STOP
DISPLAY
(MICFL 5)

ERROR-CODE

AEO4

-

SELECT SERVICE
DRIVE
TAG*83*'_BUS' 10"
———————————————
REQUEST DRIVE
STATUS

TAG'84°'_BUS'00°*

BUS IN BIT
7T = 1 (SEEK
COMPLETE)

BUS IN BIT
2 = | (DRIVE
CHECK)

PROGRAM
2 =1

PARAMETER
1> 1

MICFL 293
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No#

REQUEST DRIVE ERROR STOP
STATUS DISPLAY NO BUS IN BIT
-—-—- (MICFL 5) 6 = 1 (BUSY)
TAG'84°' BUS'00" ERROR-CODE
- AEF |
I——-——' YES SWITCH
ERROR _STOP
BUS IN BIT DISPLAY
H (MICFL 5) INL INE
(ONL INE) ERROR-CODE CHECK
AEO2 (MICFL 5)
BYTE
‘ BI ’
MICFL 295
GC0290 | 2358413 441300
Seq.20f2 Part No. 31 Mar 76
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ATTENTION RESET

TAG'8F*_BUS'04"

SET DIFF HI

TAG'8F*_BUS'CE"

SET HAR

TAG'8B'_BUS'02"

SET DIFFERENCE

TAG'8C*_BUS'30°

SEEK START

TAG'8F*_BUS'05"

SET_PROGRAM
SWITCH 2 = 1

ERROR _STOP
DISPLAY
(MICFL 5)

ERROR-CODE

AEF2

MLMO0006 441300
MICFL 291-L

SO O
Nop K e
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ROUTINE AE — ECC LOGIC TESTS AE-TEST1  MICFL 293

CONTROLLER
CHECKS

TAG*04°_BUS' 02"

1 DECREMENT BYTE

COUNTER BY

BUS IN ERg?gPEIQP
BIT 7 = 0
YES ERg?gpalgP (ECC_ZERO'S (MICFL Sé DELAY 64.8 USEC
RROR-CO
ERROR ALERT (MICFL §) DETECT) E 25||
INLINE ERROR-CODE
CHECK AEF9S BYTE CONTROLLER
(MICFL 5) COUNTER = 0 CHECKS
| I Q TAG 04+ BUS 02*
READ Gi
ERROR_STOP T OE " e’
ROR IS TAG'OE'_BUS'4E
SLi T T B0, 1o
————————————— AEF6 START 25 MSEC RE°2$§¥U2R'VE (MICFL 5)
TAG*83°_BUS*10° TIMER ) R __ 20122 ERROR-CODE
TAG'84'_BUS'00° AE10

CONTROLLER AND
DIAGNOSTIC

81 START 25 MSEC
TIMER
BUS IN
= XXXX XXXX YES

( INDEX MARK)

GENERATE
RESPONSE

RESET
READ/WRITE
TAG'8F*'_BUS'04°*

TAG'05°*_BUS*00°

CE SYNC POINT

TAG*0B*_BUS*00°

CHECK RESET

TAG*8F*_BUS*0C"'

READ Gt

TAG'0E*_BUS "' 44"

SET READ/WRITE

TAG'85°*_BUS'00° PARAMETER
NO BYTE 1 = |
DROP TAG GATE TIMEOUT
DROP TAG GATE
SET _BYTE YES YES
COUNTER = 4
START 25 MSEC
TIMER
START 25 MSEC ERg?gPaxep
INCREMENT TEST
TIMER (MICFL 5) GENERATE SELECT BY !
ERROR-CODE RESPONSE
AEF3
ERROR_STOP
DISPLAY

(MICFL 5)
ERROR-CODE
AEF8
HND
B1

NO a MICFL 295
' MLM0O006 441300

MICFL 293-R

HNC
JFL_01/22/76
MLM0006 441300 e

MICFL 293-L

HNB
UFL_01/22/76
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‘ ROUTINE AE — ECC LOGIC TESTS 4 S , AE -TEST1  MICFL 295
| .

@ MI 97

| MICFL 291
‘ MICFL 293
MICFL 297
MIC [
| ERROR STOP
HND 1SPL
: ¢ MR
i AEF6 PA BYTE | YES ZHECK END REQUEST QRIVE
ON BUS -IN oR NORMAL Eno >—  C TimeouT > | | ---2-T-2o
TAG'84'_BUS'00"
‘ INL INE
CHECK
(MICFL 5)
GENERATE SAVE FOR _LATER 1
RESPONSE USE
PA BYTE 2 YES CONTROLLER
BUS IN = YES CHECKS
——— ON BUS IN 0000 Nxix  ES || ___CHECKS |
READ G1 TAG'04'_BUS*02°
ISELECT SERVICE TAG'OE"_BUS'4E*
DRIVE -
_____________ NO
TAG*83*_BUS' 10"
| ———— DROP TAG GATE
CONTROLLER AND
- BUS IN ERROR _STOP BUS IN
_DIAGNOSTIC - =~ 18 (ECC DISPLAY BIT 6 =
T09° Ton" CHECK END ON DATA CHECK] (MICFL 5) (ECC HARDWARE
D2 ERROR -CODE CHECK)
. AEFS
CHECK RESET l
TAG'8F* BUS'0C'
- YES
SYNC-IN ON
ATTENTION RESET
------------- GENERATE
Toar R ERROR_STOP ERROR STOP ERROR STOP
TAG*BF*_BUS® 04 SYNC-oUT DISPLAY DISPLAY DISPLAY
NORMAL END ON (MICFL 5) (MICFL 5) (MICFL 5)
ERROR-CODE ERROR-CODE REQUEST DRIVE ERROR-CODE
SET READ/WRITE AEF 6 AEFE STATUS AEFA
TAG'85°'_BUS'00° ERROR_STOP l TAG'84° _BUS'00°*
DISPLAY
(MICFL 5)
ERROR-CODE
AEF3
DROP TAG GATE
LAST BYTE
ERROR STOP
TRANSFERRED PHYS 1CAL DISPLAY @
ADDRESS SAVED (MICFL 5)
MATCHES EXPECTED ERROR-CODE
(023002) AEFS
CHECK END
OR NORMAL END
Bt
GENERATE
RESPONSE
MLM0006 441300
. MICFL 295-R
7~ 28 S Sk \
ERROR ALERT N R
JFL_11/17/15
MLMO006 441300
MICFL 295-L MICFL 297

GCO0293 | 2358414 441300
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ROUTINE AE — ECC LOGIC TESTS AE - TEST1  MICFL 297

CHECK END
OR NORMAL END

ERROR ALERT
ON
NO

INDEX ALERT

MOVE PATTERN
TDX'R|£E

RESET
READ/WRITE

TAG*05°*_BUS*00°*

MOVE PATTERN MOVE PATTERN MOVE PATTERN MOVE PATTERN
NO.! TO WRITE NO.2 TO WRITE NO.3 TO WRITE NO.4 TO WRITE
AREA, X = 8 A . = 8 AREA, X = 8 AREA, X = 8

MICFL 295

PATTERN NO. ! YES CARAMETER NO
19 00 FEFF CHECK END ON =
FF,EF PR FFe
Tes @
CE SYNC POINT

""""""" PATTERN NO.2 MICFL 299

*19,01,FF,ET
FF,AF ,3E,FA"

FORMAT G2 WHERE
X 1S THE MODULE
16 COUNT

ERROR_STOP
DISPLAY
(MICFL 5) [
ERROR-CODE
AEF6

PATTERN NO.3

*19,02,3F,E7
FF,5F,5E,FA"

DROP TAG GATE

GENERATE HND
LOAD 1ST BYTE
FROM WRITE AREA RESPONSE B
TO BUSOUT LOAD NEXT BYTE
OF _WRITE AREA PATTERN NO.4 MICFL 295 -

TO BUSOUT

GENERATE
SYNC-0UT

119,03,DF ,ET
FF.8F ,3€,FA°
ERROR_STOP
DISPLAY
(MICFL 5) | B8
ERROR - CODE
AEF3

PATTERN NO.5

MLM0006 441300
MICFL 297-R
MICFL 295 | e e e

LAST BYTE
TRANSFERRED

SYNC NEG ON
Az2L2J11
D100

MLMOO006&6 441300
MICFL 297-L
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ROUTINE AE — ECC LOGIC TESTS

ERROR. ALERT
ON

INL INE
CHECK
(MICFL 5)

NORMAL END ON

SELECT SERVICE
DRIVE

TAG*83°'_BUS*'10°*

GENERATE
RESPONSE

RESET
CONTROLLER AND
DIAGNOSTIC

READ Gt

TAG'OE*_BUS'4E’

TAG'8F*'_BUS'04"

DROP TAG GATE

CHECK RESET

TAG'8F*_BUS'0C’

ERROR _STOP
DISPLAY 1
(MICFL 5) e

ERROR-CODE
AEF 6

NO LAST BYTE

TRANSFERRED

NORMAL END
OR CHECK END

SET READ/WRITE

TAG'85°' _BUS'00"

SYNC-IN ON

DROP TAG GATE

GENERATE
SYNC-0UT

CHECK END
OR NORMAL END

ERROR ALERT
ON

ERROR_STOP

DISPLAY

(MICFL 5)

ERROR-CODE
AEF3

MLMOQ06 441300
MICFL 299-L

HNH
JFL_11/21/75
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2 T e T e e ST
o0 C OO 0 00

AN e AN S:
O O O 00 0 0

REQUEST DRIVE
STATUS
TAG*84°' _BUS'00°*

I

BUS IN =
1000 XXXX

CONTROLLER
CHECKS

TAG'04°_BUS'02"

= ‘:”

GENERATE
RESPONSE

ERROR _STOP
DISPLAY
(MICFL 5)

ERROR-CODE

AEF9

HNJ
A4

MICFL 30t

A S
Wy W

]

ERROR_STOP
D LAY

ERROR-CODE
AEFA

|

AE -TEST1  MICFL 299

REQUEST DRIVE
STATUS

TAG'84°'_BUS'00°'

MLM0OO06 441300
MICFL 299-R

HNI
JFL_01/22/76
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ROUTINE AE — ECC LOGIC TESTS AE -TEST2  MICFL 301

301
MIC 99 MICFL 303
a MIC 5
HNK
EQ
START TEST 03
START TEST 02 GENERATE
CE SYNC POINT BUS IN =
TAG'0B'_BUS*00"
ERROR STOP
YES DISPLAY
BUS IN = *18° (MICFL 5)
ECC LOW ERROR -CODE
_____________ LAST BYT
TAG'04'_BUS*80" ERROR_ CODE TRANSFERRED
CONTROLLER
I CHECK
‘ TAG'04'_BUS'02°
ERROR_STOP ERROR_STOP
ERROR STOP READ G2 'NO DISPLAY D1SPLAY
o | TERST e i Bt | e e
6 ves .~ CHECK END - z
ERRREZ?ODE - OR NORMAL END AEFE AE34
—
READ (READ 2
YES | BYTES)
TAG'OE'_BUS'62*
CONTROLLER ERROR_STOP ERROR STOP
ERROR | DISPLAY DISPLAY
------------- BUS IN = (MICFL 5) ~— (MICFL 5)
TAG'04'_BUS*01°* ERROR-CODE ERROR -CODE
AEFD AE33
l |
PARAMETER
DROP TAG GATE BYTE 2 = 2
ERROR_STOP
DISPLAY : ERROR_STOP
(MICFL 5) ECC LOW DISPLAY HNI
ERROR CODE ge) | ERROR aLerRTNYEs 000 | -zomoo-ses-a- (MICFL 5) B8,
AE23 TAG'04°'_BUS'80° ERROR -CODE
- AE30
l MICFL 299
PARAMETER \(NO
HNH SYNC-IN ON BYTE | = 0
ECC HIGH
------------- MICFL 299 ERROR_STOP
TAG'04*_BUS*40° DISPLAY
(MICFL 5)
ERROR -CODE
AE3| MICFL 295
l INCREMENT TEST
SELECT BY 1
ERROR_STOP
NO DISPLAY
BUS IN = 'FD* (MICFL 5)
ERROR CODE ROR STOP
D ECC HIGH
wicrc sy V1 17T _ATest sekee™~wes | o --===-Soihoo HNH
RROR CODE TAG'04°_BUS'40° B
YES AE -
- MICFL 299
O —_' MLMO006 441300
SAVE DATA BYTE END ROUTINE
CONTROLLER ON BUS IN FOR MICFL 301-R
Bus INFOR L v\ N NS\ MieRL 30tR
------------- MICFL 299 LATER USE @
TAG'04'_BUS*01°

SYNC NEG ON
A2L2J11
BD100O A5

: GCO0301 | 2358416 441300
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ROUTINE AE — ECC LOGIC TESTS . : | ‘ AE-TEST4  MICFL 303

°

ERROR_STOP
SET_SHIFT ECC LOW

COUNTER TO 1w SO | N L

19,544 ERROR~CODE TAG'04°_BUS'80°

DROP TAG GATE YES —J

ERROR_STOP
ERROR ALERT DISPLAY ‘ NO
TO TEST 5 AND 6
MICFL 305 ERROR CoDE
HNL () 1 ) YES
B8,
MICFL 299
ORMAL _END ERROSPEAT ECC HIGH
NORM,
ERROR ST OFF micrL 5) ML oo ssmaeoe—
DISPLAY ERROR-CODE TAG'04' _BUS'40°
(MICFL 5) AE43 -
ERROR-CODE
AE
ERROR_STOP YES
DECREMENT SHIFT DISPLAY
COUNTER BY | (MICFL 5)
ERROR CODE
AE4F
CONTROLLER ERRTSpAY NO
CONTROL.
ERROR _STOP CHECKS (MICFL 5)
At S | T T Tttt A [Pupes-thiathl- o ERROR CODE
T0ar Toze
ErmoRrSoBL HNH TAG'04°_BUS®02 AE4
AE41 ]
SHIFT YES
COUNTER = 0 MICFL 299
ERROR STOP GENERATE
ERROR _STOP DISPLAY RESPONSE
DISPLAY (MICFL 5)
(MICFL 5) ERROR-CODE
ERROR-C AE45
AE
CHECK END HNK
OR NORMAL END HNH EQ
HNH Bt
B1 5o MICFL 301
GENERATE MICFL 2
RESPONSE MICFL 299

ECC CONTROL

TAG'08'_BUS'08°

MLM0OO006 441300
MICFL 303-R

MLMO006 441300
MICFL 303-L

HNL
JFL_11/21/15

413
350 | Soh | Bt | | Sharss AE-TEST4 MICFL 303
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ROUTINE AE — ECC LOGIC TESTS

TO TEST 6

START TEST 05

ERROR _STOP
DISPLAY
(MICFL 5)

ERROR-CODE

AES50

O

NO

SYNC-IN ON

YES

DECREMENT $H=FT

NORMAL

END, CHECK

END OR _ERROR
ALERT

YES

COUNTER B (MICFL 5)
ERROR-CODE
AE53
BUS IN BITS
3 AND 4 = | ERROR STOP
DISPLAY
(MICFL 5)
ERROR-CODE
AES! HNH
B1 ERROR STOP
SHIFT DISPLAY
COUNTER = 0 (MICFL 5)
MICFL 299 ERROR-CODE
AE4F
GENERATE HNH —_J
RESPONSE B1
MICFL 299
ECC CONTROL
TAG*08°*_BUS*'08"
NORMAL END ON
CHECK END, NO
OR NORMAL END
SET SHIFT
COUNTER TO
19,544
YES
DROP TAG GATE ERROR STOP
DISPLAY
(MICFL 5)
ERROR-CODE
AE53
‘:E" HNH
B1
MICFL 299
MLMO006 441300
MICFL 299 MICFL 305-L
HNN
JFL_O‘/22/76
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GENERATE
RESPONSE

CONTROLLER
CHECKS

TAG'04°_BUS'02°

ERROR STOP
DISPLAY
(MICFL 5)

MICFL 301 ERROR-CODE

AES54

DATA
RECE ! VED
MATCHES
EXPECTED

START TEST 06

« ¢ ¢ C (

AE - TESTS  MICFL 305

MICFL 301!

ERROR _STOP
DISPLAY

(MICFL 5)
ERROR-CODE
AE60

HNH
B1

MICFL 299

EXPECTED

MLMO006 441300
MICFL 305-R

HNO
JFL_11/21/15
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ROUTINE AF - 3350 FORMAT READ/WRITE TESTS

DESCRIPTION

Routine AF, which checks the hardware associated with
Read and Write commands, consists of 15 tests ('01°
through 'OF '). In normal operation (default Parameter
1 = '00"), all tests are executed in sequence.

Optional parameter entry may be used to restrict
operation to a single test. If a single test is selected, it
loops indefinitely until halted by the CE or an error halt
occurs.

All tests use physical cylinder 560, Physical Head 1, odd
track, with the exception of the initial seek verification
(Read G1), which uses Physical Head 2, even track, of
the same cylinder.

Test All Initialization

Prior to the start of any of the tests, this step verifies that
the CE parameter 1 entry is valid. The routine verifies
that the CE drive is Online and Write Enabled. It
initiates a Rezero operation, verifies that the drive
becomes Busy, and that normal completion of the
operation occurs within 220 milliseconds. The routine
seeks to cylinder 560 in one operation (head 01
selected), checks for normal completion of the operation
within 220 milliseconds, and checks for drive status to
include: No Drive Check, No Busy, and Seek Complete.

The routine verifies that Index is present within 21
milliseconds. If Index is present, the routine attempts to
verify that the seek to the CE cylinder was performed
correctly by reading Home Address from the Read Only
track at head 02. It then compares Bytes PA1, PA2 amd
PA3 for validity. If the comparison is not successful, the
routine logs out an appropriate error message. The CE
has the option of retrying the verification (by entering
'00°' to retry) or bypassing further verification of the
Seek operation and going directly to the specified test
through use of parameter 2.

Note: Extreme caution must be used in exercising the
option to continue the tests. It is possible to destroy
customer data if a hardware malfunction occurs that
prevents successful Seek operation.

If the routine cannot successfully verify head position
with a Read G1 (Home Address) operation, the password
parameter allows the CE to bypass the seek verification
and continue the Write G1 test for restoration of the
Home Address. '

Note: This password parameter must be used very
carefully and only when there is no possibility of
destroying customer data. The pack must be backed
up by the customer.

If all criteria for restrictive use of parameter 2 are met,
restart Routine AF by inserting Parameter 1 = Test
number (format Write G1 Test = 'OE') and Parameter 2
= Password (Valid Password = '02"').

The routine executes the Seek and Verify operations and
stops with an error command that indicates the verification
failed. Enter ‘00’, this forces the routine to reset the HAR =
01. Continue to Test ‘OE’. After the G1 (HA) field is
successfully restored, the CE must manually stop Test ‘OE’,
restart routine ‘AF’, and sperify the desired (or default)

test. If parameters are entered by the CE, Parameter 2 should
be set to ‘00’ (default), which gives maximum protection
against inadvertent destruction of customer data.

Test 01. Read G1 Unoriented Status, Read and
Verify Home Address Physical Address Bytes

Test 01 verifies that Read G1 Unoriented status is not on
continuously by orienting on Index, then initiating a Read
G1 operation, looking for Bus In bit 6 = 0 while Tag
Gate is active. The test initiates a Read G1 operation
and checks the 6th, 7th, and 8th bytes for '023002",
respectively (Cylinder 560 head 01). The test also
verifies that Read G1 Unoriented can be set on by
initiating another Read G1 after orientation has been lost
and checking for the unoriented status condition on Bus
In with Tag Valid status.

Test 02. Oriented/Unoriented Borderline

Test 02 attempts to locate the borderline between
Oriented and Unoriented by initiating a Read G1
operation. It delays a maximum allowable time without
losing orientation (41 microseconds), then initiates a
Read G2 operation, and checks for no Command
Overrun and no Unoriented status.

The test repeats the above sequence of events using a
delay large enough to force loss of orientation (45
microseconds) and checks for Command Overrun ending
status.

Test 03. Force Command Overrun and Check End

Test 03 forces Command Overrun in both Read and
Write modes by orienting on Index. It then initiates a
Write G2 operation (with the Diagnostic Inhibit Write
Gate Mode active) and checks for a Check End response
with Command Overrun ending status.

The test orients again and initiates a Read G2 operation
and looks for Check End response with Command
Overrun ending status.
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Test 04. Force Sync Out Timing Error and Force
Status Overrun Error

Test 04 forces a Sync Out timing error by initiating a
Write G1 operation (with Diagnostic Inhibit Write Gate
mode active). It responds to only the first Sync In
(inhibits Sync Out) and checks for a Check End response
with Sync Out timing error ending status.

This test checks that Status Overrun can be set on by
initiating a Write G2 operation, holding Tag Gate active
for 100 microseconds, then looking for Bus In bit 4 = 1.
The test then drops Tag Gate and looks for Bus In

bit 4 = 0.

Test 05. Allow Head Address Register (HAR) and

- Transfer Sector Counter

Test 05 examines the Allow HAR function during
Transfer Sector Counter and Read/Write mode of
operation.

Set HAR = '00"'.

Sense HAR, check that HAR = '00"'.

Set Read/Wrrite.

Orient on Index.

Wait approximately 20 microseconds (into the center
region of the Allow HAR window).

Set HAR = '01".

Wait approximately 100 microseconds (beyond the Allow
HAR window).

Initiate a set HAR = '02' operation and reset
Read/Write.

The test performs a sense HAR and checks for
HAR = '01".

If HAR does not = '01"', an error has occurred.

If HAR = '00', HAR failed to set within the
Allow HAR window.

If HAR = '02', the HAR was allowed to set outside the
Allow HAR window during Read/Write mode.

The test verifies that the Transfer Sector Counter logic
works properly by setting the Target Register to '7F ',
then initiating a dummy Read G1 operation. It then
checks the Target Register for a value of '80' (RPS =1,
Sector = 00).-

Test 06. Write Full Track G2 Field

Test 06 clocks through the HAR (G1) field, initiates a
Write G2 operation and writes a full track (RO count
field) of 13,235 bytes for compatibility mode and 19,624
bytes for native mode. The test checks for no Error Alert
and no Check End response after each operation.

ROUTINE AF - 3350 FORMAT READ/WRITE TESTS
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Test 07. Write G2, Force Track Overrun

Test 07 clocks through the HA (G1) field, initiates a
Write G2 operation and then initiates a Write G2
operation of greater-than-maximum track capacity of
13,468 bytes for compatibility mode and 19,840 bytes
for native mode. The test checks for no Error Alert and
Check End response with Track Overrun ending status
following the Write G2 operation.

Test 08. Write G2/Format Write G2

Test 08 clocks through the HA (G1) field, initiates two
Write G2 operations followed by a Format Write G2
operation. The test looks for no Error Alert and no
Check End response following each operation. After the
end response is received following the Format G2
operation, the test waits 5 milliseconds, reads drive
status, and checks for I Write Sense (Bit 1 = 1). The test
initiates a Reset Read/Write operation, again reads drive
status, and checks for I Write Sense = 0.

Test 09. Read G2/Clock G2, Force No Sync Found

Note: Test 09 depends upon successful completion of
Test 08.

Test 09 clocks through the HA (G1) field, initiates a
Read G2 operation and checks for no Error Alert and no
Check End response. The test then initiates a Clock G2
operation and checks for no Error Alert and no Check
End response. The test then initiates a Read G2
operation on a non-existent G2 field, checks for no Error
Alert and a Check End response with no Sync Found
ending status.

Test 0A. Format Write G3/Read G3

Test OA clocks through the HA (G1) field, initiates a
Format Write G3 operation and checks for no Error
Alert and no Check End response. The test again clocks
through the HA field, initiates a Read G3 operation,
reading the G3 field just written, and checks for no Error
Alert and no Check End response. The test initiates a
Read G2, looks for Check End on, No Sync Found on,
and No Data Present.
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DESCRIPTION (Continued)

Test 0B. Clock G3/Read G3 Address Mark Search

Note: Test OB depends upon successful completion of
Test 0A.

Test 0B clocks through the HA (G1) field, initiates a
Clock G3 operation, reads the G3 field written by the
previous test, and checks for no Check End response.
The test again clocks through the HA field, initiates a
Read G3 AM search operation, and checks for no Check
End response.

Test 0C. Format Erase, Force No Address Mark
Found

Test OC clocks through the HA (G1) field, initiates a
Format Erase operation, and checks for no Error Alert
and no Check End response. The test again clocks
through the HA field, initiates a Read G3 AM Search
operation, and checks for Check End response with No
Address Mark Found ending status.

Test 0D. Special Format Write G1/Read G1

Test OD initiates a Special Format Write G1 operation
and checks for no Error Alert and no Check End
response. The test writes a valid G1 on cylinder 560,
head 1.

The test initiates a Read G1 operation, to read the G1
field just written, and checks for no Error Alert and no
Check End response.

Test OE. Format Write G1/Read G1

Test OE initiates a Format Write G1 operation and
checks for no Error Alert and no Check End response.
The test writes a valid G1 on cylinder 560, head 1.

The test initiates a Read G1 operation and checks for no
Error Alert and no Check End response.

Test OF. Skip Displacment Fields
Format Reorient
Format G3
Special Write G2
Write G4
Format G2

Test OF ensures that a record can be written with an
embedded G4 gap (simulating a defect within a data
field). It ensures that a G3 record is on the track by
reading through the HA (G1) field initiating a Format
G2, a Format Write G3, and checking for no Error Alert
and no Check End response.

The test writes a data record around the simulated defect
by initiating the operations: Read G1, Format G2,
Format G3, Format Reorient, Format G3, Special Write
G2, Write G4, and a Format G2. A check is made for no
Error Alert and no Check End response after each
operation.

The test attempts to read back the record just written by
initiating the following operations: Read G1, Read G2,

- Read G3, Read Special G2, Read G4, and Read G2. A

check is made for no Error Alert and no Check End
following each operation.

The test cleans up the track by initiating a Read G1 and a
Format Erase.

OPERATING PROCEDURE

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

e Refer to microdiagnostic reference charts starting on
MICRO 32 for parameter entry.
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START TEST 0!

SELECT SERVICE
DRIVE

TAG*83°*_BUS' 10"

REQUEST DRIVE
STATUS

TAG*84°_BUS'00"

TAG'04°_BUS'10"

CHECK RESET

TRANSMIT
CONTROL

TAG*09°*_BUS*'DO*

SET READ/WRITE

TAG*85°*_BUS'00°

DROP TAG GATE

IDELAY 500 USEC

RAISE RESPONSE

INITIALIZE 21
MSEC TIMER

| I

ERROR _STOP
DISPLAY
(MICFL 5)

ERROR-CODE

AF 19

L

1

ERROR STOP
DISPLAY
(MICFL 5)

ERROR-CODE

AF1T

ERROR-CODE
AF 15

O)

CE SYNC POINT

TAG*0B'_BUS'00°

READ G1

TAG*OE’_BUS'4E"

DROP TAG GATE

ERROR_STOP
DISPLAY
(MICFL 5) -

ERROR-CODE

AF18

SET:
BYTE
OPER

1
P

DELAY 500 USEC

READ G! (HA)

TAG*OE*'_BUS'4E"

ERROR_STOP SAVE READ/WRITE
DISPLAY PAt ,PA2 AND 1
(MICFL 5) PA3 BYTES FOR )----- SUBROUT INE

ERROR-CODE SUBSEQUENT (MICFL 353)

AFOF COMPAR I SON.
RAISE RESPONSE
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ERROR _STOP

ERROR-CODE
AF 16
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MICFL 327 .
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SUBROUT INE SUBROUT INE '<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>