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01 DRIVE TEST PART 1
V MP=11=DZRLC=A)
1.3 RELATED DOCUMENTS AND STANDARDS

RLO1 USEPS MAWUAL (EK-RLO1-UG=-PRE)
XXDP TSERS MANUAL

1.4 DIAGNOSTIC HIERARCY PREREQUISITES
THE RLO1 SUBSYSTEM SHOULD HAVE SUCCESSFULLY RUN THF FOLLOWING
PROGRAMS:?

CVRLAAD RLV11 RLO1 DISKLESS TEST (RLV11)

CZRLABRH RL11/RLV11 CONTROLLER TEST PART 1

C7RLBBN RL11/RLVI1 CONTROLLFR TEST PART 2
1.5 ASSUMPTIONS
THE HARDWARE OQTHER THAN THE RLAY SUBSYSTEM IS ASSUMED TO WORK
PROPrRLY. FALSE ERRORS MAY BE RFPORTED If THE PROCESSCOR, ETC., DO NOT
FUNCTIDON PROPERLY.
2.0 OPERATING INSTRUCTIONS
2.1 HOW TO RUN THIS DIAGNOSTIC
2.1.1 THE SIX STEPS OF EXECUTION
THIS DIAFNUSTIC SHOULD BRE 2 AND STARTED USING NORMAL XXDP
PROCEDURES THE START COMMAND HDUL NOT SPECIFY AN ADDRESS, PECAUSE
THE NIAGNOSTIC HAS THF PROPER TRANSWER ADDRESS CODED TNTO IT.
WHEN THIS DIAGNOSTIC IS STARTED, THE FOLLOWING STEFS WILL OCCUR:

TRRX AKX K KA X

***I **&**

A SHORT SERPTES NF "HARDCCRE QUESTIANS™ WILL BE ASKED:
QUESTION MEANING

p

y

e

. }
i

e

é
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SAMPLE RUN=THROUGH

2.1.2

g B X

THAT

COMMAND FEXCEPT

(SAME AS START
NOT ASXED)

AGAIN)
COMMAND

MRESTARTY
HARDWARE QNESTIONS ARE

A

~

JE

ISSUE NOEHEEV"SEART" COMMAND (THUS GOING THRU ALL O0OF STEPS
4 4
S
E

A
2, 3, 4
I35
TH

1.
2.

WITH

RUT

PRNCEED,

IS5 TO ISSUE THE
y vau wobLDdD WANT TO SRy

E
L

IFRILOE:HOE=C

o

woe

=

PRO/FLAGS
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THIS WILL DO THE FOLLCWING:
1. TIRN ON THE IER (INHIRIT ERROR PRINTOUT) FLAG
2. TURN ON THE LOL FLAG
3. TURN OFF THE HODE FLAG

4. RESUME EXECUTION AT INSTRUCTION AFTER ERROR REPQOPT
THE DIAGNOSTIC WILL NOW LOOP 0N THE BLOCK OF CODE  THAT DETECTED ~AND
REPORTED THE ERRO RUT ND ERROR PRINTOUT WILL OCCUR. THUS VOU CAN
RE00V Re EREoR"0p SErPE TT DR WRATEVER.
WHEN yOU-VE SEEN ENDUCH, yOU MAV HIT CONTROL/C. ~THIS WILL TAKE YOI
QUT OF THE  LO0P AnD’ PUT YOU RACK INTO COMMAND MODE, YOU NOW HAVE
THREE CHOICES:

1. START

2. RUSTART

3. CONTINUF
LET”S SAY VOU’VE REPAIRED THE DEFECT FOUND ABOVE AND WANT TO FINISH
RUNNING THE DIAGNOSTIC. VOU wOALD TYPE

CON/FLAGSSHOE : TER=0ILOE=D

THIS 4ILL RESTORE THE FLAGS 70  THEIR NRIGINAL VALUES AND RESUME
EXECUTION AT REGINNING OF THE HARDWARE TEST yOU ®ERE IN. IF THE
ERROR DOES NOT RFCUR, THE EXECUTION WILL FLOW RIGHT ON THRU TO THE
NEXT ERROR OF TO END 0OF PASS.
IF AT END OF PASS YOU WANT TN RUN THE DYAGNOSTIC AGAIN, YNU HAVE TW0
CHOICES:

1. START

2. RESTART
YyOU WOULD CHOOSE ONE, DEPENDING ON WHETHER VOU WANTED TO ANSWER THE
HARDWARE QUESTIONS AGATN,
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THIS PROGRAM WILL NOT GIVE ANY PERFORMANCE REPORTS.

4.2 PROGRESS REPORTS :
THIS PROGRAM WILL NOT GIVE ANY PROGRESS REPORTS.

5.0 DEVICE INFORMATION TABLES
THE RL11/RLVY11 CONTROLLER HAS THE FOLLOWING FOUR(4) REGISTERS FOR
CONTROL OF THE SIBSYSTEM. o
RLCS = CONTROL AND STATUS REGISTER €XXXXX0)
RIT 15 - COMPOSITE ERROR , o
BIT 14 - DRIVE ERROR
RIT 13 - NON EXTSTANT MEMORY ERROR
BIT 12 - HEADER NOT FOUND (WITH RIT 1§ SET)
- DATA LATE (WITH B8IT 19 CLEAR)
BIT 11 ~- HEADER CRC (WITH BIT 1{ SET) -
- DATA CRC (WITH RIT 10 CLEAR)
RIT 10 = OPERATION INCOMPLETE
BIT "9/8 = DRIVE SELECT (0-3)
BIT 7 - CONTROLLER PEADY
BIT 6 = INTERRUPT ENABLE |
BIT S - EXTENDED BUS ADDRESS {arT 17;
RIT 4 - EXTENDED BRUS ADDRESS (RIT 16
8IT 3-1 = FUNCTION CODE
0 = NOP (PDP=11) MAINT (LSI-11)
1 = WRITE CHECK
2 - GET DRIVE STATUS
3 - SEEX .
4 - READ HEADER A
5 = WRITE DATA , )
A = READ DATA <+
7 = READ WITHOUT HEADER COMPARE
BIT 0 = DRIVE READY

RLBA - BUS ADDRESS REGISTER (XXXXX2)

LR X B T P L X TR P T E T F E 2 T ¥ 3 P T E ¥ ¥ L T ¥ ¥ ¥ T ¥ ¥"3

ITS 15=-1 RUS ADDR?SS OF DATA. TRANSFER
RIT ¢ SHOULD RE O

RLDA = DISK ADDRFSS REGISTER (XXXXX4)

FOR READ/WRITE FUNCTIONS

BIT 15 - MUST BE ZERO(Q)
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6.0 TEST SUMMARIES

AASIC INTERFACE TEST (PART 1)

LOAD IN

TEST 1

L1
[75]
=
[£H]
[7p]
[ &)
-
o
[
(s
[T
- X
[7s}
~
e O
B & e
2 b= e
v o ua
xi =% c
a O Uik
[
fu 8 LY
&= B~ RO
=~ O Ok
- [« N
o
(7230 e NN & ] e
- & e<k=Q
L I ] Ot
< U &,
& e O e
LU Ve
o =) (IO 2.
[t 30 AR} 4 &)

OO O
(LA R T [}
UV 2. ROt
Qb (3] €~
C TEWIVIO
N ORIl 1
L B
oL (Of~ «L[3}
Xl Z QOB
[c3[e oL - f c3{mullp]
DI E~Z U2
X2 C VRN & S
P I Vi)
D b o

& 2 e
[Cdf XRC ] CRISUEA 1B
= 4N ]
et ot et X, et 3 et
Q0 8 X0 D 2
[anlanTaad- Hanl?5] &)

OPEX

ER

cov

TATUS FECEIVED.
NOT:

S

[N &17p]
b pd X
X [Sa) & am)
o Ozl
fai @ AX
feall o1 £ (&
QL Z LB
V) b= OO
L
s ST
[sW=oP -4 &17p]
Q
o o bd O 25
Culo®x:20
D VietI:
cn x
o ste SHenTo - o o
E-U =L O,
Gt g &e]
BLI~CO &
Fonm
= -3
[aWte FanYen Y oo] &8

I

- =LYy <t
0.0 o
[:4 7]
=12
[l
ot
[an}
&
a7 4

‘‘‘‘‘‘‘‘‘‘

IF _NOT:
LOGIC

IT SET,
TE LOCK

BIT
ITE

DRIVE COMMAND SHIFT REGISTER

IF NOT:

ATE FOR (.,
3AD STATE ROM
DRIVE COMMAND SHIFT REGTSTER

CHECK ST

CHECK VO

IF NOT:

CYECK DRIVE ERROR RESET.

EPFPOF.

REPORT WHICH




TEST 2

TEST 3

TEST IS EXECOTS L ROG
ELECTED, MA R N T
IS pUN IN F

b 22071

CuT
UAL
RST

V=

0
NT
AS

wmeel

Y I
VEN
ONL)Y

a<*—3"ﬂ

P
I0
BASIC INTERFACE TEST (PART 2)

REQUEST OPERATOR TO CLOSE COVER AND RESET WRITE LOCCK,

DO GET STATUS LOOP CHECKING IF COVER (OPEN OR__WRITE LOCK
ESETS. WAIT 15 SECONDS FOR BOTH TO CHANGE. TIF NO CHANGE,
ASK OPERATCOR TO TYPE CR IF PROCEDURE WAS FOLLOWED.

IF ONE CHANGED RUT NOT THE OTHER, REPORT WHICH FATLURF:?

.ZU

WRITE LOCK SWITCH OR LOGIC
(OR) COVER OPEN SWITCH DR LOGIC
DRIVE COMMAND SHIFT REGISTER

IF NEITHER CYANGED, REPORT BROTH FATILURES.

NOTE:  THIS TEST IS EXECUTED ONLY IF PROGRAM (OPERATION MODE 2
IS SELECTED, MANOAL INTERVENTION TESTING IS REQUESTED,
AND I& RUN fN FIRST PASS ONLY.

HEAD LOADING TEST

REQUEST OPERATO® TO PRESS LOAD SWITCH.

PO GET STATUS LOQP CHECXING FOR STATE TO GO _ TO
SECONDS FQOR CHANGE, IF NO CHANGE, ASK DPERA
ACTION BY TVYPING CR,

IF LOAD WAS PRESSED:

BAD STATE ROM

1. JAIT 30
ATOR TO CONFIRM

BAD LOAD SWITCH DR LOGIC
CHECK THAT STATE 1 REMAINS FOR LESS THAN 3% SFCONDS., IF NOT:
TO SLOW (AC SERVD)

OR_LDGIC BAD
R IN SPEED CONTROL

3]

LE
R
LOC
1S*
TA
AND CHECK IF SPINUP TIMEOQOUT ERROR SET. IF NGT:

BAD STATE ROM
BAD TIMEOUT DETECTION LOGIC

CHECK THAT STATE GOES TO 2. 1IF NOT:



RAD STATE ROM
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CHECK THAT BRUSY HOME IS RESET 5 SECONDS OR LESS AFTFR STATE
IS 2. 1IF NOT:
BAD BRUSH HOME SWITCH OR LOGIC
AAD BRUSH MOTOR (AC SERVO)
WAIT 30 SECONDS FOR BRUSH HOME TO SET. IF NOT:
RAD AC SERVO
RAD SWITCH OR LATCH
CHRCK THAT STATF HAS CHANGED TO 3. TIF NOT:
3AD STATE ROM
AFTER STATE IS 3, CHECX HEADS 0OUT IS SFT. IF NOT:
aAD SWITCH
RAD SEEX CONTROL ROM
RAD VELOCITY ROM
BAD DC SERVO
CHECK VOLUME CHECX IS SET. IF NOT:
BAD VOLUME CHECK LOGIC
CHECK IF DRIVE ERROR IS SET. IF NOT:
RAD DRIVE ERRDR LOGIC OR INTERFACE
WATT 300 MS FOR STATE TO CHANGE TO 4, IF IT DOESN"T CHANGES:
STATE ROM BAD
SEEX ROM
VEL ROM
GUARD BAND DETECTION
WATT 15 MS FOR STATE TO CYANGE TO 5.
3 MS AFTER STATE GOES TO 5, DRIVE READY SHOULD SET. TF NOT:
INTEGRATOR OR NULL DETECTION FATLURE
READY ONE SHOT RAD
ENABLE TIMEOUT H NOT SETTING OR COUNT LOGIC BAD
NOTE:  THIS TEST IS EXECUTED ONLY IF PROGRAM OPERATION MODE 2
IS SELECTED, MANUAL INTERVENTION TESTING IS REQUESTED,
AND IS RUN N FIRST PASS ONLY.
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TEST 4 HEAD UNLOADING TEST
R
E

TEST 5
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DRIVFE SELECT FRROR TEST

TEST 6

[

DRIVES. 1F

POTH

0N

GHT ON

LI
IVE
DRIVE SELECT ERROR DETECTION IS RAD IN THAT DRIVE.

STANDARD TESTS

4,2

INITYAL STATE TEST

TEST 7

WAIT FOR INTERRUPT,

DO GET STATUS,

IF OPI

OCCURS:

NRIVE INTERFACE IS DEAD

G/ SHIFTING

ADIN
SET
ONAL

-2l =]

PSDT

[ewiaidalio]

P bt U B
[s s 4~ L E]
[ananl?sal &

VE
ar
DRIVE CYCLE UP DID NOT SELECT HEAD ¢

I?;Eﬁv”NTION TESTS WERE RUN, CHECK THAT HEAD O IS

[ Iy )
<<
fend &5}
=&

23

f2. 02
—TD

HEADS

RECEIVED.

&




TEST 8

TEST 9

—ac
T wn
el
L]

IF MANUAL 1IN
PASS CHECX THAT

CHECK ALL FREKOR BI
CHECK STATE IS 5. TIF NOT:
DRIVE COMMAND SWIFT REGISTER PRAD
INITIAL RESET STATE TEST
DO GET STATUS HEAD SELECT = 0, WAIT FOR INTERRUPT.

DO GET STATUS WITH RESET WAIT FOR INTERRUPT. RCTH DRIVE
ERROR AND VOLUME CHECK sfiouLD Now BE RESET. TIF NOT:

RESET DETECTION, RESET ERROR, OR VOLUME CHECK FLOP BAD
DRIVE COMMAND SAIFT REGISTER BRAD

HEAD SELECTED BIT SHOULD STILL BE ZERO. IF NOT:

DRIVE COMMAND SHIFT REGISTER BAD
HEAD SELECT SHIFT REGISTER NOT LOADING

DRIVE READY TEST

DO SEEX WITH Q3 DIFFEREN
INTERRUPT. GET STATUS. CH

HIS IS THE FIRST
A SET.

Ct 1G! WAIT FOR
£ T

£, SIGN (, HEAD
CK STATE IS

DIFFERENCE COUNTER PICKXING UP BITS
COUNTER CIRCUITRY IS NOT INDICATING { DIFFERENCE
CHECK DRIVE READY TS RESET, IF NOT:
ENABLE TIMEQUT OR READY LATCH/ONE SHCUT RAD
WALT APPROX 8 MS FOR READY TO SET. IF IT TAKES LONGER OR
DOESN®T SET AT ALL:
HEADS MAY HAVE MDVED (INTEGRATOR OR NULL NETECTION)
READY ONE SHOT FAILED
CHECK DRIVE ERROR DID NOT SET. IF IT SET, DO GET STATUS AND
REPDORT WHICH ERROR.
VERIFY HEAD SELECT IS ZERO,.



Page 34

K SIGN SWITCH TEST

SER

TEST 10

WAIT FOR

DIFFERENCE

G

VERIFY DRIVE IS NOT READY

Gr

IT TAKES LONGEP

TO SET. IF

FOR READYV

NULL DETECTION)

SHOT FRILED

;g MOVING (INTEGRATOR CR
M

SET

VERIFV DRIVE ERROR DID NOT
VERIFY HEAD SELECT IS ZERO.

ESTS.

0 SEEK 4WITH ¢ DIFFERENCE, OPPOSITE SIGN, HEAD (,
ROVE T
TEST 11 HEAD ALIGNMENT SUPPORT ROUTINE

=t

Bt D
NI
[£3}a ml=a¥ s 4

0 NI
T
e atiadod oo
= ONQLC

ON A GET

LGOPS

AND

UNDER TEST

THIS TEST SELECTS THE DRIVE

Z2WVEAn
e O
s =

O

<, 300
et

72 B w1 & fuee
=t 20
Ll &l
L o 4 o ot
=0 Lol 3t
RNl E

XM g~
€380 {x]
Z 00y

-
B
L0216~
> e

[CS]a A Jan]
(&7 s Ty €]
ar g~
[ 1921
O 03T [
[o A al —fu]
e
O X

< 2 Ax]
O
v Lo

b 6] ]
[a W1 2y TV N
Do [ et ot
EBE

TEST 12 HEAD SWITCHING TEST

FOR

WATIT

1.
IF NOT:

HEAD
Se

0
s
KING UP BITS

SIGN
CK STATE
AD

Hf:

E
H
AERE

(1S
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VERIFY DRIVE READY RESET. IF NOT: ,
ENARLE TIMEQUT OR READY LATCH/ONE SHOGT RAD

WAIT APPROX 8 MS FGR READY TO SET. TF IT TAKES LONGER OR
DOESR®"T SET AT ALL:
HEADS ARE MOVING iINTEGRATDR OR NULL DETECTION)
READY ONE SHOT FAILED '
DRIVE CANNOT TRACK WITH THIS HFAD
. VERIFY DRIVE ERROR DID NOT SET.
DO GET STATHUS, CHECX HEAD SELECT IS CORRECT. IF NOT:

HEAD SELECT REGISTER BAD ,
# DRIVE COMMAND SHIFT REGISTER PAD

gsggEK WITH 0 DIFFERENCE, SIGN ¢, HEAD (. FREPEAT ABDOVE
YEAD HEADER TEST (PART 1)

0 SEEXK WITH DIFFERENCF f, HEAD &, SIGN &, WAIT FOR INTERRUPT
AND WATT FOR DRIVE READY.' )

DO READ HEADER, WAIT FOR INTERRUPT.
CHECK IF HEADER CRC ERROR SET. IF SET:

READ/WRITE BOARD BAD
RWAD DATA LINE BAD

TEST 13

D’U*‘!D

{F BIT 6 OF WORD 1 IS SAME AS HEAD SELECT BIT IN STATUS.

D (CABLE)

’ZJ'Z

I
g

ECK THAT CYLINDER PORTION 0OF STORED HEA
E AS HEADER WORD 1 OF THIS HEADER., IF

HEADS ARE MISALIGNED
TEST 14 READ HEADER TEST (PART 2)

_¥ORD 1 IS THE
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DO SEEK WITH DIFFERENCE 9o, SIGN £, HEAD &, WAIT FOR
INTERRUPT. WAIT FOR READY.
ggAgG CONSECUTIVE READ HEADER, STORE 3 HEADER WORDS AFTER EACH
CHECK ALL HEADERS FOR SEQUENCE AND CONTENT (WORD 2 ALL ZERQ,
RIT 15 WORD 1 AND 3 IS ¥, HS BIT WORD 1 IS ¢). IF NOT:

BAD READ/WRITE ROARD

BAD PACKX
DO SEEK WITH DIFFERENCE 0, SIGN O, HEAD 1. REPEAT ABOVE TEST
FOR HEAD 1. %

)
J




SEQ 0037
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SEQ- 0039

YWRPB4TTE WBE QBeBEYEA"EYBEc.
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< 1€s20
OFFSETS FOR HARDWARE P=TA

R NS

22-NDV-78

BGNMOD GLBEQAT
QUALS

<
o
<

30A(1052)

MACY11
13:12

25-0CT=-78
g oone

ASSEMBLY ROUTINES
002122
002122

CZRLCB.PT1

NNING TESTS

SWITCHES
ERROR LIMIT

w
2]
=
o
a
0
w »
3 [
0
o w
= =
o =
U o
0 oC =
T -
B QL 2
ECha W
ZO 3 >
) Oh &
v LZwm W

3 (a1 ot Bkt bt £5]
NI
) DD ot ot 2

RUUEEIHH.LE

OFFSET FORP SOFTWARE P-TAR

wenen

SIGNMENT FOR SOFTWA

weao>a.cl QT T3
ONTCO HNTOOLOODD
DO
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