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OZ—-10 OUTLINE
DAY GONE AaM MONDAY
1. INTRODUCTION

A. HOURSI. COURSE LENGTH.LAB AND LECTURE SCHEDULES,

B. DISTRIBUTE AND EXFLAIN CLASS MATERIAL

"
hix

2. 920 TILINE CONCEFTS
A. BLOCKE OF 2920 SYSTEM.
1) DEFINE TILINE TERMS.

B. HANDSHAKE OF TILINE SIGNALE.

=. D510 CONTROLLER
A. BLOCK DIAGRAM 0OF CONTROLLER.
1) TILINE INTERFACE.
2) MICROFROCESSOR FROTION.
=) DISE INTERFACE.

0AY ONE PM MONDAY

4. D510 DISE DRIVE
A. BASIC DRIVE CONCERTS.
1) DEFINE TERMS AND INTERFACE SIGNALZ.
2) EXFLAIN BAZILC SERVD OFERATION.
2) EXFLAIN BARZIC READ/WRITE COFERATION,
4) DEFINE STATUS AND ERROR TERME.

B. SPECIAL ToOOL=S REGUIRED

C. POWER SEQUENCE
1) AC POWER ON AND DISTRIBUTIGHM.
2) BLOWER. CLOCKES, AND DT VOLTAGEZ.
) BEOUENCE LOGIC,
4) SFEED DETECTION.

LI



DAY TWO AM TUEIDAY

. SERVO SYSTEM
1) BLOCK EXFLAINATION OF ZERVO.
2) FIRST SEEW LOGIC,
2) /A CONVERTER.
4) SERVO CONTROL AND DIRVE.
2) READY AND ATTENTION LOGIC,

E. FROGRAMED SEEK
1) CA REGISTER AND CYLINDER COUNMTER.
2) SEEK CONTROL LOGIC,
3y REFEAT ITEMS 2 THRLU DS,
4) CYLINDER POSITIOMING SYSTEM.

F. RETURN TQ ZERD SEEE
DAY TWD FM TUESDAY

LAE EXERCISE SCHEDLLED
DAY THREE AM WEDNEZDAY

G. READ/UWRITE SYSTERM
1) HEAD ANMD DIZK SELECTIGON.
2) WRITE DATA PATH.
3} STRADDLE ERASE.
43} SECTORING AND INDEX.
5) RECORD FORMAT.
A) WRITE PROTECTION.

H. READING DATA

1) READ DATA FATH.

2) CROSSOVER DETECTIGN AND DIGITIZER.
I. VOO AND DATA CLOCKES
Joo SATUS AND FAULTE

1) DAMAGIND AND NON-DAMGGEING FAULTE.
Z) QUTFUT INTERFACE.

0AY THREE FPM WEDNESLDAY

LAR EXERCIZE CONTINUED
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IN THIZ EXERSISE YOR ARE TO IDENTIFY THE FOLLGWING LI
OF COMPONENTS AZ SHOWN IN THE DIAGRAM BELOW.

AIR FILTER .
BASE DECK
SPINDLE

BRIISH DORIVE

FO SECTOR AZY

MAGMET ASY

ILER ATY

CARTRIGE RECEIVER ASY

—— v o e e

FOWER SUP
PACK LOCK
BLOWER &sY
HEADS ASY
1.0, BOARD ASY

ORIVE FULLEY

SPINDLE MOTOR oo
ACTUATOR AZY
FLY e

=

L
ASY



EXERCIS

m
)

REMOVE COVERS TO EXPOSE THE CARD CAGE AND FOWER SUFFLY.

SERUENCE UP THE DRIVE ON THE SYSTEM.

LOAD DOCS AND FERFORM THE FOLLOWING CHECHEZ AND ADJUIST-
MENTS AT FOUND INM THE C.D.C. HARDWARE MAINTENAMCE MAMN-
LAL.

A. AGC SERVO PREAMP AND INDLCTOSYMN CHECKE AND ADJUST-
MENT. PAGE 4-55.1 PARR 4£.7.1

B. FEOT CHECK AND ADJUSTMENT. THIS CHECKE AND ADJUSTMENT
MUST BE DONE IN THE FOLLOWING MAMNER QM THE 7%0/10
UNLESS AN EXERCISER IS AVAILABLE.

1. ON THE EXTEMDER CARD INSTALL A .002 MICROFARAD
CAF BETWEEM THE 1S FPIN FROM THE RIGHT HAND SIDE

AND GROUND., NOW PLACE THE SERVO CARD OM THE
EXTENDER CARD AND FLACE THE EXTENDER IN THE
SERVO CARD 3LOT. NOW BRING WP THE DISKE DRIVE

ANDN WAIT FOR THE DRIVE TO COME READY. MOW PROCEED

T THE FOLLOWING STEFSZ.

2. GROUND SKERR/ENABLE ON THE SERVO FWE. BY GROUNDING
UZ23—-132 OR U14-5 ANMD GROUND TEST FOINTS 20 AND 21

ON THE SERVO CARLD.

3. ON THE SERVO CARD SET PENMCIL SWITCHES Z32-4 AND

52-10 TO THE OFF POSITION.

4. SET UF THE FOLLOWING THREE COMMANDI EBY USING

MA DATA
S000 QD00
S002 QZ00  READ COMMARD
2004 Q100 1s5/R
=004 Q1¥2  CYL ADDN 40z
2003 0000 BYTE COUNT=O
2004 2000
20002 Q200 LUNIT #0
200E inlulals)

)
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EXERCISE

Ji'_-_'l

DISASSEMBLY AND REASSEMELY

BEFORE PROCEEDING WITH THE FOLLOWING EXERCISE,. FLERZ
MARE ZURE YOUR INSTRUCTOR IS PRESENT.

m
3]

REMOVE AND THEN REINZTALL THE FOLLGWING ASSEMBLIES
TITLE FARR WO, FAGE b,
ABSOLUTE FILTER £H.353.72 &=
ACTUATOR ASSEMBLY Low o &H-12
ALL FOUR HEADS Y s L=17

FIXED OISk S L=22

2,
i}

VELOGZITY TRANSDUCER YY) L=

l_:l
i~

VELOZITY TRANZDUCER MAGNET I M b=
FOWER SUPFLY S LH—4Y

AFTER REASSEMBLING THE ABOVE COMPOMETES. RLN DIAGNOZT
FROM THE SYSTEM TO CHECK THE ALIGNMENT OF THE ORIVE.

l—-i
P ]

]
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B,

FERFORM THE FOLLOWING SEER OFERATIONS

EXERZIZE 4

IN THE H.F.C. MANUAL.

Q.
BI

C.

SELECT EBITS 128, 14, AND & ON
OFERATE THE STROBE.

WHAT ACTION TAKES FLACE?

s e s s e o S o Lt S - ae03a SOt et St Mt M S S S i et o e e o St e e e b . e s

TURN OFF THE 123

ix

AGAIN OFERATE THE STROBE.

NOW WHAT ACTION TAKES FLACET

IT OGN THE I.

THE

lj =

AT CUTLINED

I.0. EBOARD.

BOARD.

FOR WHAT FROCEDURE WOLLD THIZ
HEADS BE USED?

METHOD OF MOVING THE

LOAD LOCS INTO THE SYSTEM AND DO A RTZIS GFERATIGH.
WHAT OCCURS S ————— e
AT WHAT CYLINDER NUMBER IS THE DRIVE IS SETTINGT

FROM THE SYSTEM. FERFORM ALTERNATE =

CTLINDERS 000 AND 400 AND RECORD

1E —————————— /—-.ﬂ ——————————
:-o! —————————— 7! ——————————
S R Y
i 10.
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L COMMANDS AND
SERIAL DATA o
PARALLEL
MEMORY }&& N— DISK
MoRY FEEEAES LT CONTROLLER | ssgr‘a\llul_soﬁ,&h%?c\
TILINE PARALLEL TO L4 =
TILINE INTERFACE |SERVAL (4N~ ng&'\/x‘ﬁﬁxa
DATA VERSI1O
BUS RItON i |
AU KGR
COMMANDS
— oo v  cavomne e AND
SERIAL DATAL.,
b 4
STATUS AND
SERIAL DATA

™ SECONDARY
DISK DRIVE

TERMINATOR — V]




50~WIRE 40-WIRE
CABLE CABLE

/

,-—L—-—-——l. 5 | L{ j |
P3 P4
15FT.
CABLE DISK CONTROLLER ASSEMBLY
(COMPONENT SIDE)
L P1 — P2
ADAPTER
ASSEMBLY \
6FT.
CABLE
DISK UNIT O

DISK UNIT 1

.\
TERMINATING
RESISTORS
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13-SLOT
CHASSIS INTERRUPT
JUMPER PLUG

1A1J3
LOCATION 2P1 (PIN 66)
2P1 (PIN 66)

BJ BRI

3P1 (PIN 68)
3P1 (PIN 68)
4P1 (PIN 65)
4P1 (PIN 68)
SP1 (PIN 68)
SP1 (PIN 66)

6P1  (PIN 66)
6P1 (PIN 66)
7P1 (PIN 65)
7P1 (PIN 68)
8P1 (PIN 686)
8P1 (PIN 66)
gP1 (PIN 68)
9Pt (PIN 66)
10P1 (PIN 66)
10P1 (PIN 65)

TLPFWP= {TO 1P1-186)
TLIORES—({TO 1P1-14)
11P1 (PIN 66)
11P1 (PIN 68)
12P1 (PIN 66)
12P1 (PIN 66)
13P1 (PIN 66)
13P1 (PIN 66)

TLPRES—- (TO 1P1~13)
(To 1P2-28)

CRUINTO (TO 1P2-31)
LEVEL t (TO t1P1-65)
2 (To iP1-66)
LEVEL 3 (TO 171~24)

0000000000000000000000aaa0
O00REEEEREHEE I EE B EEE E

JUMPER WIRE EDGE VIEW

13P2 (PIN 68)
13P2 (PIN 66)

1P2~46)
(TO 1P2-48)

a
O
b
<
E
3

12P2 (PIN 66) 70 1P2-50)
12P2 (PIN 66) TO tP2-52)
11P2 (PIN 66) TO 1P2~54)

11P2 (PIN 66)
10P2 (PIN 68)
10P2 (PIN 66)
9P2 (PIN 66)
9P2 (PIN 66)
8P2 (PIN 68)
8P2 (PIN 66)
7P2 (PIN 68)
7P2 (PIN 66)
6P2 (PIN €6)
6P2 (PIN 66)
5P2 (PIN 68)
SP2 (PIN 65)

(7o 1P2-586)
10¢(TC 1P2-58)
11 (TO 1P2-62)
12(TO 1P2-64)
13 (7O 1P2-65)
14(TO 1P2-66)
LEVEL 15(TO 1P2-68)
CRUINT16(TO 1P2-55)
CRUINT17 (TO 1P2-44)
CRUINT18(TO 1P2-51)
CRUINT19(TO 1P2-53)
CRUINT20 (TO 1 P2~57)
CRUINT21 (TO 1P2-59)

NOTES: 4P2 (PIN 66) CRUINT22 (TO 1P2-47)
PINS NOT INSTALLED IN 4P2 (PIN 66 CRUINT23 (TO 1P2-49
[X] EACKPCANE PIN HEADER ( ) ( )
3p
EUSIOTITAIRN L T ee
LANE
i Eanty ProsucTion” 272 (759
USE N ECIA N=
IGURATIONS SUCH AS 2P2 (PIN 66)

CRU EXPANSION) 2P2 (PIN 66)

0000000000000000000000a
HEHECEEEEREEEREDONOCOO00000

13-Slot Chassis Interrupt Jumper Plugs

11



ALTERNATE 13~SL0T
CHASSIS INTERRUPT

2P1
3Pt
4P1
5P1
6P1
7P1
8Pt
9P1
1OP1
11P1
12P1
13m

13P2
12p2
11P2
10P2
9p2
8P2
7P2
6P2
sp2
4pP2
3p2
2p2

JUMPER PIN
CONFIGURATION
O O 2Pt
O O 3m
O o 4P1
o o s5P1
le) O sP1
O O 7P1
o) o) 8P1
O O 9pP1
o) o 10P1
o o
o ‘8 o)
o § o
o O o
o & o
o @ o
o & o
o & o
o g o
o) :% o
o & o
o o)
o) o
o :8: o
o & o

12

LEVEL 1
LEVEL 2

LEVEL 3

LEVEL 4

@ N O owm

10
1"

12
13
14

LEVEL V5



GROUND

LOGIC VOLTAGES

TO ALL TILINE POWER
MASTER OR SLAVE TLPRES~ SUPPLY
DEVICES ,
TLPFWP=—
TLGO- N
TLREAD =
TLADR (0=19)
TLDAT (0—15)
TLTM~ 4
 TLMER-
: y~
TILINE
MASTER TLAG (OUT) TLGO- R
TLAG (IN) TLREAD -
 TLAK- &\ TLADR (0~19)
i
TILIN
TLAV 3 TLDAT (0~15) . SILINE
TLWAIT- T TLTM-
TLIORES- TLMER-
FROM CENTRAL -
gggc§i50RE/ TLIORES 4 TLGO~ N
PANEL TMER TLREAD R
TLADR (0-19)
- 5 - TILINE
FROM COUPLERs |o/AIT P\ TLPAT (0-15) SLAVE
OR MEMORY TLTM=-
#\  TLMER-
TLGO—-
TLREAD 3
TLADR (0=19) 4
TLDAT (0-15) 3
CTLTM- 9
TLMER-
~ :
TILINE %
MASTER 4
TLAG (OUT)
TLAG (IN)
© TLAK-
© TrAv 5 o
TLWAIT-
< TO OTHER
TLIORES- TILINE DEVICES

TILINE Interface Signals

13
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TILINE Signal Definitions

Signature Pin No. Definition
TLGO- P1-25 TILINE Go: Initiates all data transfers when transition from high (3 OV)
to low (1.0V) occurs. See note 1.
TLREAD P1-11 TILINE Read: When high (3.0V) designates a read from SLAVE
operation; when low (1.0V) designates a write to SLAVE operation..
See note 1.
TLADROO- P2-55 TILINE Address to define the location of data during a fetch or store
01— P244 operation. When high (2.0V) the corresponding address bit is a zero:
02— P2-51 when low (<0.8V) the corresponding address bit is a one. See note 2.
03—~ P2-53 : '
04— P2-57
05— P2-59
06— P247
07— P249
08— P2-17
09— P2-19
10— P2-10
11- P2-12
12— P2-11
13— P2-15
14— P2-8
15— P29
16— P2-29
17—~ P2-27
18— P2-25
TLADRI19- P2-31
TLDATO00— P2-67 TILINE Data: Bidirectional data lines that when high (=2.0V) represent
01— P2-69 zero data bits, and when low (<0.8V) represent one data bit. See note 2.
02— P2-35
03—~ P2-37
04— P2-61
05— P2-63
06— P243
07— P245
08— pP2-21
09—~ P2-33
10— pP2-23
11— P2-20
12— P1-27
13— P1-28
14— P1-30
TLDAT15- P1-31
TLTM - P1-20 TILINE Terminate: When low {1.0V) indicates that the SLAVE device

has completed the requested operation. See note 1.

Note 1: Received by SN75138; driven by 36 milliampere, minimum, open-collector driver.
Note 2: Received by one, maximum, standard SN74- load per card slot; driven by SN74LS367/8.

14



Signature

TLMER-

TLAG (in)

TLAG (out)

TLAK-

TLAV

TLWAIT-

TLIORES—-

TILPRES—

TLPFWP-

Pin No.

P1-55

P26

P1-71

P1-58

P1-63

Pl-14
P2-14

P1-13
P2-13

P1-16
P2-16

TILINE Signal Definitions (Continued)

Definition

TILINE Memory Error: When low (<0.8V) indicates that a nonre-
coverable error has occurred during a memory read operation.
See note 2.

TILINE Access Granted: When high (2.0V), this signal indicates that
no higher priority device has requested use of the TILINE. When low
(<0.8V), this signal prevents the receiving device from gaining access to
the TILINE bus.

TILINE Access Granted: When high (2.0V), this signal indicates that
neither the sending device nor any higher priority device is requesting
use of the TILINE. When low (<0.8V), this signal indicates that either
the sending device or some higher priority device is requesting use of
the TILINE bus and prevents all lower priority devices from gaining
access to the bus. :

TILINE Acknowledge: When high (3.0V), this signal indicates that no
TILINE device has been recognized as the next device to use the
TILINE. When low {1.0V), this signal indicates that some TILINE .
device has requested access, has been recognized, and is waiting for
the bus to become available. See note 1.

TILINE Available: When high (3.0V), this signal indicates that no
TILINE device is using the bus. When low (1.0V), this signal indicates
that the TILINE bus is busy. See note 1.

TILINE Wait: A normally high (3.0V) signal that when low (1.0V),
temporarily suspends all TILINE MASTER devices from using the
TILINE bus. This signal is generated by bus couplers to allow them
to use the bus as the highest priority user. See note 1. :

TILINE I/O Reset. A normally high (>2.0V) signal that when low
(>0.8V), halts and resets all TILINE I/O devices. This signal is a 100:
to 500 nanosecond pulse generated by the RESET switch on the con-
trol console or by the execution of a Reset (RSET) instruction in the
AU. Driven by SN7437; Received by 2 (maximum standard SN74-
loads per slot).

TILINE Power Reset: A normally high (=2.0V) signal that goes low
(=0.8V) to reset all TILINE devices and inhibit critical lines to exter-
nal equipment. The signal is generated by the power supply at least
10 microseconds before dc voltages begin to fail during power-down,
and until dc voltages are stable during power-up. Driven by 80-
milliampere open-collector driver (160 milliamperes with 40-ampere
power supply).

TILINE Power Failure Warning Pulse: A 7.0 millisecond pulse preceding
TLPRES—. When low (<0.8V), this signal indicates that a power-down
sequence is in progress. allowing the AU to perform its power failure
interrupt subroutine. Driven by SN7437; received by two, maximum,
standard SN74- loads per card siot.

Note 1: Received by SN75138: driven by 36 milliampere. minimum, open-collector driver.
Note 2: Received by one, maximum. standard SN74- load per card slot; driven by SN74LS367/§.

15



™ o

= NEW CYCLE

_>l'ro

TERMINATION

T

INITIATION

AT MASTER

P/ Gy (S L ARy RGN, G (SRS, PICHSU PSS PR PSS DU

3
al a o e
3 ] J o]
< 7 < <
b > ~ Y5 >
Lol
~~ ~~ ~~ ~~
4 24 o x
o N N A
==t —rc—|-———|- |- --—|-—|--
3 - R 3
A d A d St St
L&
] ] ! w ! 2 ! -
by ! 2 « - & > w s & x L W
] E W o < <9 £ & g =
N .._ = m g % dF g = =
k F i F = n = F
. -
<

A RESULTS IN B

WITH RESPECT
TO COMPUTER
TILINE Write Cycle Timing
16

= TILINE TRANSMISSION
DELAY (EXAGGERATED
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(m 1

AT MASTER
TLGO-
TLTM~

o e | —

~

VALID

y

| vaLip

(T)
(T)

TLREAD
TLADR
TLDAT—

(m

~
@

TLPER~—
TLGO—

AT SLAVE

e - -

Pl i

[(r)l

TLTM~
TLREAD

17

AN

[(RYN\ vaLiD
|

TL.ADR-

TLDAT-

TLPER-

TRANSMITTED

(m

(R) = RECEIVED

TILINE DELAY 1S EXAGGERATED FOR CLARITY

NOTE:

TlLlNE‘Mustcr-to-Sl:we Read Cycle Timing



TILINE Slave Address Switches

TILINE Slave Address Switch Settings and Addresses

TILINE CPU Switches
Address Address

(Hex) (Hex) 1 2 3 4
FFCQ0 F800 Off off Off Off
FFC08 F810 off Ooff Off On
FFC10 F820 On Off Off Off
FFC18 F830 On Off Off On
FFC20 F840 Off On Off Off
FFC28 F850 Off On Off On
FFC30 F860 On On Off Off
FFC38 F870 On On Off On
FFC40 F880 Off Off On off
FFC48 F890 Off Off On On
FFC50 F8AO On off On Off
FFC58 F8B0 On off On On
FFC60 F8CO Off On On Off
FFC68 F8D0 Off On On On
FFC70 F8EO On On Cn Off
FFC78 F8FO0 On On On On

18
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990
COMPUTER ﬁ

4 AND TRAP CONDITIONS »

MIGRO -
PROGRAM
ADDRESS

GENERATOR

N

MICRO
STRUCTION
ADORLSS

MICRO
PROGRAM
ROM

INTERRUPT
I ADORESSES

512 worDs
X 40 GITS

|

CONTROL. (ROMDO-32)

CONDITIONAL BRANCH TEST &IT

CPE CARRY

EXTERNAL RESET INTER

RUPT

l LOGIC

TRAP
l CONDITIONS

r TILINE
SILAVE THAP
ADDRESS

L THINE BUS

TILINE
MASTER AND
SLAVE LOGIC

AND SHIF'T

MICRO INSTRUCTION
DECODE

l
l
|
|
|
I

l EPECIAL FIELDS

THANE INTERVACE

TO ALt l
(F6-ru) Xy ¢ (Ro L) CONTROLLER LOGIC
FUNCTION CARRY  SWIFY I
ol . COUE
o —p rK) ) COMMAND
w —3 MASK TIMER l
CENTRAL PROCESSING
ELEMENT (CPE) '
ARRAY STATUS
INPUT Q) | @
TILINE ADDRESS (A) |
AQDRESS l
MEMORY
DATA OUT  UATA N CHOCK)Y
(n) M) I
.
PROCEBSOR s
(PBUS00 - THIU 15~)
0 l

MICHOCONTROLLLR

- DS10 Disk Controller Simplified Block Diagram

ALL FUNCTIONS

LEFT, HWGNTY

MICRG - OY1E CLOCKS

FROCLCYHOR

17|

CLOCK

018K
INTENVACE
LoGIC

DRIVE SELECT AND CONTROL.

DRIVE 8 TATUS

WHITE DATA AND CLOCK DI DISK

ORIVE
READ DATA

L RiZAD CLOCK
ot e

OIS INTERFACE



0¢

f\ RED

FAULT

/‘\ GREEN /\ GREEN

CLOCK INTERRUPT

Disk Controller LED Configuration

f\ GREEN

BUSY
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Le

MODEL.
990
COMPUTER
TILINE
BUS

TILINE ADDRESS ( BIRPIRE CTIoN AL}
A 0 IO 4 v ’
CTILINE DATA  ( BIDIE. 7

TILINE READ B IDIF

TILUNE co  BIRIE

p

&»

TILINE WAIT

TILINE ACKNOWLEDGE

-

TILINE AVAILABLE

¥

TILINE ACOESS GRANTED (IN)

\ 4

TILINE ACCESS GRANTED (0UT)

&»

TILINE MEMORY ERROR

S TILINE INTERRUPT

TILINE POWER FAILURE WARNING PULSE

TILINE POWER RESET

TILINE 1/0 RESEY

+

kavnime A CoMMAND 1o 155uED T
P10 CoNTROUOR, |T Kuns & Sppre

TE$ .

[2]

SectoR INFORMATON 13 IN Faker OF

A CHEMICALYY Defos riry
on HUB OF DISC WHICH 15

Fhiehe
i'?;{"ﬁ-‘?

BY A Sensop OB TRANSPUCER whick
j INTURN doNNECTED "l A SnuMTi R
BN Sectof CARP wWH\eh OUTHuTs S

AN ABSOLUTE

SeroR Aoy

TILINE
MASTER
AND
SLAVE
DATA
TRANSFER

TILINE
ACCESS
CONTROL.
MODEL.
DS10
DisSK
CONTROL.LER

} INTERRUPTS

FEQLP_‘BERAL

WRITE DATA AND CLOCK (SERIAL)

WRITE GATE

ERASE GATE E

L

Noéﬁﬁéﬁ sl

READ DATA (SERIAL)

READ CLOCK

READ GATE

CYLINDER ADDRESS (9 LINES)

CYLINDER ADDRESS STROBE

A 4

aovress acknvowreosk (yalig ADPRJ

RESTORE @& RS

DRIVE UNIT SELECT A (Bax P!

DRIVE UNIT SELECT B (Bag 2}

PLAT, S

DISK SELECT (REMOVABLE/FIXED) HS/1

PEAT

2
HEAD SELECT (UPPER/LOWER) HS7H

\ 3

INDEX MARK ',/ﬁ'fvoiﬂ‘é’w.*f

[

SECTOR MARK ZQ/F’LV

SECTOR ADINESS (5 LINES)

ON LINE

&

SELCK ERROR

FAULT

&

WRITE PROTECT

i

READY (ON GYLINDER) (599M5 TiMbeUT,

&
hd

_ 1D SWITCH UNIT 0/1 (DRIVE A)

¥

e {0 SWITCH UNIT 2/3 (DRIVE B) {

CABLE ADAPTER
JUMPERS

WRITE

READ

MODEL.
DS10
DUAL DISK
S DRIVE

L ACCESS
CONTROL.

ROTATIONAL
POSITION

STATUS

DS10 Disk Controller Interface Signals .




SIGNATURE

RETURN (RET)*

P3

2 RO- 2

RET 3

2 RCLK~ 4

RET 5

13 RG— 6

RET 7

19 WDNCLXK 8

RET 9

14 _ADDOO4 = 10

RET 11

13 EG~ 12

RET 13

14 SELECTA- 14

RET ‘15

14 ADDO32 - 18

RET 17

15 FILERDY= 18

RET 19

14 SPAREOUTQI~ 20

_ RET 21

13 HOSEL 22

RET 23

14 ADDOG 4- 24

RET 2s

13 wWG- 26

RET 27

L 16 SECTORB02- 28

RET 29

14 ADD256- 30

RET 3t

L 16 SECTORBO4- 32

- RET 33

_ 16 SKIC= 34

N RET 3s
13 ADDSTE 36,

RET 37

13 RESTORE= 38

RET 39

2 16 SPAREIN3= 40

- RET 41

14 ADDOO 8- a2

RET 43

16 SPAREINS— aa

N RET 43

14  ADD128- a6

RET a7

L 16 SPAREING=— 28

N RET 29

16 SPAREIN4- 50

4

= TWISTED PA(R CABLES - ALL
ODD-NUMBERED PINS ARE CONNECTED

TO GROUNDED RETURN LINES

TO DISK
DRIVE VIA
CABLE
937516~
XXXX

937502

SIGNATURE

RETURN (RET)*

13 SPAREQUTT= 2
RET 3
13 SPAREOUT2~ a
RET 5
_ 16 RDYSRW- &
RET 7

14 ADDOO 1~
RET 9
18 wpP- 10
RET 11
14 SELECTS ~ 12
RET 13
L, 16 SECMRK~— 14
RET 13
15 INDMRK~ 16
RET 17
-1 SPAREIN2- 18
RET 19
<18 SECTORZ01—~ 20
RET 21
14 ADDO16~ 22
RET 23
1716 WCHK= 24
RET 2s
_ 16 ADDAC K= 26
RET 27
16 SECTOR308- 28
RET 29
14 ADDOOZ= 30
RET 31
L 11 SPAREINT ~ 32
RET 33
186 SECTORS1 5= 34
RET 35
14 DISKSEL- 36
RET 37
o 16 SWAIN~- 3as
RET 39
<+ 16 SWEBIN=— 40

D ]
—_—

TO DISK
DRIVE VIA

TO CONTROULLER
TO DISK DRIVE

Controller 1/0 Connector P3 and P4 Pin Connection and Signal Flow
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CONTROL CPU TILINE FUNCTION
WORD ADDRESS ADORESS

Q FBaog FFCOO 0isC
STATUS

1 FBo2 FFCO1 COMMAND

2 FBO4 FFCQ2 FORMAT
AND
SECTOR

3 F806 cFCo3 CYLINDER

4 FB08 FEFCO2 COUNT

5 FBOA FFCOS5 ADDRESS

6 F80C FFCO6 SELECT
ANDMSH
ADDRESS

7 FB80E FFCO7 CONTROL—
LER STATUS

0=CONTROLLER OR
DISC BUSY

%
HEADER FORMAT <

o [} 2 3 " s 6 7 8 9 10 11 12 13 14 15
oL | Nr | we | us fsearc} st SPARE ATTN(O~3} ATTMSK(0=3)
OL ~ OFF~LINE WP = WRITE PROTECT SI — SEEK INCOMPLETE
NR — NOT READY US = UNSAFE ATTN(N) X ATTMSK(N) = INTERRUPT
EC = END OF CYLINDER
Q 1 2 3 a3 6 7 8 9 10 11 12 13 18 s
SPARE TIH [D1SC COMMANDS |  SPARE HEAD ADDRESS
i -s
o o o {_sTORE REGISTERS,” % (SEE BELOW'
A
[} [} [} WRITE FORMAT
o 1 o |} ReaD DATA
[ 1 1 WRITE DATA
1 [} © | READ UNFORMATTED # % (SEE 3sLow)
i [ 1 WRITE UNFORMATTED
1 1 o | seex i : :
1 1 1 RESTORE
[ 7 8 15
SECTORS PER RECORD SECTOR NUMBER ADDRESS
[ 1s
CYLINDER ADDRESS
[ s
BITS 0~14 = WORD COUNT o
BITS 0~1S = EVEN BYTE COUNT .
[ 15
MEMORY ADDRESS (LSS) °
[} 3 4 5 7 8 16 11 15
UNIT SEL MEMORY ADDRESS
SPARE 21 35 SPARE (MsB)
] 1 2 3 a 5 6 7 8 9 1o 11 12 13 14 1S
1oLe jcomA Err | anT 'O ac {mefoe | vr| e {res] et se} ue

COMP ~ COMPLETE

ERR
INT
AC

- ERROR
~ INTERRUPT ENABLE
= ABNORMAL COMPLETION

ME — MEMORY ERROR
DE — DATA ERROR

TT = TILINE TIMEOUT
1E = 1D ERROR

RE — RATE ERROR

CT — COMMAND TIMER
SE ~ SEARCH ERRQR
UE = UNIT ERROR

WORDS PER TRACK

SECTORS/RECORD

S

|

7 B S

SECTORS/TRACK I OVERHEAD/RECORD }

4 5 15

TRACKS/CYL L CYLINDERUNIT l
4 5 15

HEAD L CYLINGER ‘

7 8 15

]

SECTOR ADCRESS

WORD COUNT

Model DS10 Disk System Control Word Formats
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o] 1 2 3 4 S 6 11 12 15
oL NR WP US |sPARE] St SPARE 1 1 AT&?\‘;QT(%E%%PT
NOT  USe» By Vsid
WRITE ¢ * 7
PROTELT UED T3y TRIVENT

ve




«

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 1

G¢

SPARE SPARE TIH |DISK COMMANDS | SPARE HEAD ADDRESS
0 (o} o} STORE REGISTERS
o o} 1 WRITE FORMAT
(o) 1 o READ DATA
o) 1 1 WRITE DATA
1 0 8} READ UNFORMATTED
1 0 1 WRITE UNFORMATTED
1 1 0 SEEK
1 1 1 RESTORE




92

15

WORDS PER TRACK

15

SECTORS/TRACK

OVERHEAD/RECORD

4

15

TRACKS/CYL

CYLINDER/UNIT

Store Registers Data Format




L¢

[&)]

SECTORS PER RECORD

SECTOR NUMBER ADDRESS




»

8¢

15

CYLINDER ADDRESS




BITS 0—14 = WORD COUNT
(BITS 0-15 = EVEN BYTE COUNT)

6¢




14

15

LSB MEMORY ADDRESS




LE

10

11 15

SPARE

UNIT SELECT

SPARE

MSBS MEMORY ADDRESS




4>

13 14 18

H | o H o
0 1 2 3 4 5 6 7 8 9 10 11 12
T T T T T SPARE AC ME { DE TT{ 1E | RE | ¢cT | SE | UE
| l l )
1DLE ERROR LocK ouT-N#

wot

COMPLETE INTERRUPT
ENABLE
TIMER 200 m§ FoR Dole

MMAND
ARCH ERROR- |f A SYNC CHAR (3 NOT DiTeciél

AC—ABNORMAL COMPLETION TT-TILINE TIMEOUT 20m3S CT-CO
R E i o TE-OR e Chads
oF DATAERRQR“ ) _,R _ [ \ ToR EACH SEcT0K
o TRYING TO et
To WRIUTE Frap e4%i-
ek



€t

> ™~ e
7 \ T \
} A3
GAP1 SYNC 1s) EDC1 cArP2 | sync DATA EDC2 GAP3
{CRC) cR
- s
ONL  SecTOR




YEE

HEAD CYLINDER

SECTORS.RECORD SECTOR ADDRESS

WORD COUNT

Header Data Format

ONLy WRITIEn ol PISK Dupinz Disk FOoRmAT, NEVER CHANGEp
SEQUENCE /N FoRMAT -  WRITE HEAPER INFO To HeApn CYLn, Secror v-Ro; H ExD B+
CYLR, SECTOR O-20; ,

— .
Resp 1P L ‘ Al
Renp j } (| Reww DATA]

—-)7\<~

CHeeX HEADER INFo
INCLWPING  CRe

WR\TE gg— Rebo vp L gumf ‘. -

EAVER |

!

[T SEERDESE St WRItY BATRE .



Signal Name in Controller

Controller to Disk Signals:

ADDO0OI1-
ADDO002-

ADDO004-
ADD?256-

ADDSTB-

SELECTA-

SELECTB-

DISKSEL-

HDSEL-

RG-

wG-

EG-

Disk I/F and Disk Drive Interface Signals

Description
(Active in the low voltage state unless otherwise specified.)
Cylinder address. Valid when cylinder address strobe, ADDSTB. is

high. A read or write operation need not load a new cylinder address
unless the heads must seek to a new track.

Cylinder address strobe. Loads cylinder address .into disk drive

electronics when low. For read or write seeks, ADDSTB remains .

active until Address Acknowledge (ADDAK-) is issued. For
Restore-, strobe remains active for at least one microsecond.

Select disk drive A. When low, selects the dual disk drive which is
designated *A™. The select line must be active (low) to allow the drive
unit to accept data or any other control signals, and to generate any
control status signals except seek error and unit ready. This line selects
a drive which contains two independent logical units. The select line
and disk select signal are both required to uniquely specify logical unit
0 or I

Select dial disk drive B. When low. selects the disk drive which is
designated “B”. The select line and the disk select signal are both
required to uniquely specify logical unit 2 or 3. See SELECTA-.
above.

Disk select. Selects one of the two platters within a disk drive. When
low, DISKSEL- selects the fixed disk, when high selects the

‘removable disk. The controller must check the position of the fixed;

removable logical unit reversing jumper (SWAIN- or SWBIN-) before

setting the polarity of DISKSEL-.

Head Select. Selects the read/write head on the upper surface
(HDSEL- low) or the lower surface (HDSEL- high) of the selected
fixed or removable disk platter. HDSEL- is stable for at least 10
microseconds before the leading edge of a write gate, and remains
stable for the duration of a read or write operation.

Read gate. Enables read data and clock through the disk drive
electronics to the controller. Leading edge of read gate enables phasa-
lock circuitry in disk drive electronics clock/data ssparator.
Write gate. Enables write current during a write operation.
Erase gate. Enables erase current during a write operation, so the

erase heads can “shear™ flux splatter at the outer track edges (straddle
erase).
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Disk I/F and Disk Drive Interface Signals (Continued)

Signal Name in Controller

WDNCLK-

RESTORE-

Disk to Controller Signﬂs:

ADDAK-

FILERDY-

RDYSRW-

SKIC-

INDMRK-

SECMRK-

SECTORBOI-
SECTORBO2-
SECTORB04-

SECTORBO0S-

SECTORBI6-

SECTORB32-

Description

Double-frequency encoded write data and clock to the disk unit.
Minimum pulse width is 100 nanoseconds, with a rise; fall time less
than 30 nanoseconds.

Restore to Track Zero, also known as Return to Zero Seek (RTZS-).
Causes the haad carriage to advance to the forward limit of travel and
then return to the home (track 000) position. Also clears disk cylinder
address registers and counters, and clears disk unit fault latches.
Essentially 2 master clear to the selected disk drive. Cylinder Address
Strobe (ADDSTB-) must be low for the disk to accept the
RESTORE command.

Address Acknowledge. Acknowledges acceptance and validity of
cylinder address loaded into the disk drive electromics. Addresses
greater than 407 are considered invalid.

Disk File Ready. Active (low) if the disk cartridge is installed. disk
spindle is up to spesd. heads are loaded, dc voltages are within
tolerance, unit selected, no fault latches set, terminator and terminator
power present. Inverted within the disk controller as OFFLINE-.

Ready to start Read/Write (also called “on cylinder™). Ilndicates that
the head carriage has reached the specified cylinder address, and the
heads are stable. Also incorporates all file ready conditions. Inverted
within the disk controller as NOTRDY-.

Seek Incomplete (also called seek error, Sker). Indicates that the disk
drive failed to properly seek to the desired cyvlinder address. This
condition may be cleared by a Restore operation.

Index Mark. A reference pulse which occurs once every disk revolution
when sector 0 rotates under the R/ W heads. The controller has the
logic to monitor INDMRK-, but the controller microprogram makes
no use of it. The controller depends instead upon the sector address
supplied by the selected disk umnit. Generated separately for the fixed
and removable disks.

Sector Mark. A rotational position pulse (50 microseconds) which
identifies the start of each disk sector. The reading edge is used as the
timing reference for starting read or write operations. Generated
separately for the fixed and removable disks.

Sector Address. The disk drive electronics has a sector counter which
uses the index and sector marks to keep track of the current rotational
position of the selected disk. The disk controller compares this current
sector address to the desired sector address to determine whether the
desired sector is under the read; write heads. The sector address is
updated at the end of a sector, about four microseconds before the
next sector mark. It is stable when the sector mark occurs, and remains
stable until four microseconds before the next sector mark.
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Signal Name in Controller

RD-

RCLX-

WP-

WCHK-

Cable Adapter to Controller:

SWAIN-

SWBIN-

Disk I/F and Disk Drive Interface Signals (Continued)

Description

Read Data. A clock/data separator in the disk drive electronics uses
phase-lock techniques to separate the double-frequency recorded clock
and data stream into separate clock and data outputs to the controller.
Nominal pulse width is 100 nanoseconds, with variations allowable
from 50-150 nanoseconds. Leading edge is the reference.

Read Clock. Clock recovered from disk which is usad as basicdisk I} F
clock for read operations. Recovered from recorded double-frequency
clock data stream by phase lock techniques. Nominal pulse width is
100 nanoseconds, with allowable variations from 50-150 nanoseconds.
Leading (falling) edge is the timing reference.

Write Protect. Indicates that data may not be written onto the
the selected disk because the associated WRITE PROTECT switchon
the disk drive control panel is on.

Write Check (also called Fault). Indicates that the disk drive
electronics has detected a fault condition and inhibited the write and
erase currents. Fault conditions which may be cleared by a Restore-
signal, if temporary, include:

More than one head szlected

. Read and write gates simultaneously active (low)

Read and erase gates simuitaneousiy

. Erase gate active without write gate for more than

20 microseconds.

Write or erase gate on when not on cylinder (RDYSRW- high)
Low dc voltages in disk drive .

. Emergency retract condition. such as motor under spzed.

B

AR

Position of fixed, removable disk logical unit number reversing jumper
for Ist dual disk drive (disk drive A). SWAIN- high means that the
reversing jumper is not installad, so that the removable disk cartridge is
logical unit | and the fixed disk is logical unit 0. This is the normal
situation. SWAIN- low means that the reversing jumper is installed,
so that the removable disk is changed to logical unit 0 and the fixed
disk is changed to logical unit I.

Position of {ixed/removable disk logical unit number reversing jumper
for the second dual disk drive (disk drive B). SWBIN- high means
that the reversing jumper is not installed. so that the removable
disk cartridge is logical unit 3 and the fixed disk is logical unit 2. This
is the normal situation. SWBIN- low means that the reversing jumper
is installed on the cable adapter, so that the removable disk is changed
to logical unit 2 and the fixed disk is changed to logical unit 3.

The disk controller senses the state of SWAIN- or SWBIN- before
setting the DISKSEL- output level. The controller microprogram
forces the DISKSEL- polarity to the correet level to select the disk
specified in the logical unit select field of conirol word Ré6.

36



L€

START

ITEM FUNCTION

W —

o~ On

vapril Mo TRECT AN it

START/STOP INDICATOR SWITCH * [ 1> 4 NoF tominsin
UP TO SPEED & HEADS LOADED

WRITE/READ OR SEEKING

FAULT INDICATOR SWITCH

NON-DAMAGING FAULT - WILL RESET

DAMAGING FAULT - WILL NOT RESET . ... -+
WRITE PROTECT - REMOVAELTE CARTRIDGE -7 ‘= car v
WRITE PROTECT - FIXED CARTRIDGE o emir L

i N -

W/PROT W/PROT

STOP READY ACTIVE FAULY CART FIXED

1

2

3 41 5 6




8¢

TO INSTALL: INSERT STRAIGHT LEG

“TOFPINTNTO SMALL HOLE IN ACTUATOR
FRAME, TWIST 90° COUNTERCLOCKWISE,
PRESS DOWN, AND ALLOW PIN TO
RETURN TO NORMAL POSITION,

TO REMOVE: TWIST 90° COUNTERCLOCKWISE
ANDPULL UP.

CARRIAGE LOCK PIN MAY BE
STORED ON SIDE OF MAGNET
AS SHOWN

Carriage Lock Pin Location



6¢

HANDLE

Figure 2

COVER RELEASE
BUTTON

18. Disk Cartridge

ARTRlDGE



NOTE

GROUND MUST BE INSTALLED WHEN
DYNAMIC BRAKE OPTION 1S INSTALLED,

POWER BOARD'
' IR INSULATING SPACER
[
¢
| iR FIBER SHOULDER WASHER
2 | I Ee
Lo
(I = ;
BRASS SPACER v Do GROUND STRAP
\ : [15 J
-

(A
LOGIC (DC) GROUND CONNECTED TO CHASSIS (AC) GROUND

BRASS SPACER

POWER BOARD ,
\Whmmm,lm

W 3

INSULATING SPACER
Vi

i

o

FiBER SHOULDER WASHER
GROUND STRAP

i

T —————

W

—— it

o

| —

(8
LOGIC (DC) GROUND ISOLATED FROM CHASSIS (AC) GROUND

Grounding Option'
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FRONT VIEW

(PIN SIDE) BACK VIEW PIN 12 (FIXED)
(WIRE SIDE)
1 4 7 10 13 JUMPER NO. 1 6 2 /—PIN 15 (FIXED)

‘: PIN 14 (FIXED) -C;O b i
QOO0

C'O Ol00 Q:;\ PIN 14 (FIXED)
—~ T3 7 10 13

JUMPER NO. 2
PIN 15 (FIXED)

JUMPER NO. 3
PINS 11 & 12 (FIXED)

NOTE

For proper pin configuration use above illustration.
Ignore pin numbering on connector.

JUMPER #1 JUMPER #2
VOLTAGE F;i(NED Mo;/msl.s HPﬁxD MOX‘E,\’?BLE
100 14 4 15 7
110 Y4 3 15 7
120 14 2 15 7
130 14 1 15 7
140 14 6 15 8
150 14 5 15 8
160 14 4 15 8
170 14 3 15 e
180 14 2 15 8
190 14 ! 15 8
200 14 ) 15 9
210 14 5 15 9
220 14 4 15 9
230 14 3 15 9
240 14 2 15 9
250 14 1 15 9

DR MOTOP 15 SIMtepnows. PRIGE Puilcy Aab BeeT
Musr B TEAMGER TR Cop e RT Frert So Te B0 Kz 0F Vil virss

Voltage Adjustment Plug P12 and Adjustment Table
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HOLE , INSERT
SCREWDRIVER THROUGH

PUSH nwwmxavx

PLUNGER, INTERLOCK
SOLENOID RELEASE

Cartridge Locks.
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J. MAkg §a2i L Piece
7. MAKE Sur: FErers

3.

je IN

TE N WIE
Snog 87
10 D

SECTOR SENSORS

CARTRIDGE SECTOR b INDEX
FIXED DISK P.1.8. |—=sECTOR
| . SECTOR ADORESS 1
ONIT SELECT(BoR '
HEAD SELECT 1 L~ SECTCR ADDRESS 5
i [ :
HEAD SELECT 0 ZEEhi READ.
READ GATE ————=4 WRITE/ |_
WRITE GATE ———————>{ ERASE HEADS
ERASE GATE ——————=
WRITE PROTECT———— P.1.8.
WRITE DATA/CLOCK —™ DATA
§“f?VERY = SEPARATED DATA
CONTROL PANEL Jd.B. L L SEPARATED CLOCK
SWITCHES
WRITE PROT CART CONTROL
WRITE PROT F.D, PANEL
] INDICATORS
START/STOP FAULT
FAULT RESET AND | reapy
= CONTROL ACTIVE
LOGIC FAULT
TERMINATOR VOLTAGE sqex AT e prOT
CARTRIDGE HOLD- F.D. WR PROT
DOWN
SWITCHES
SOLENOIDS TowR
=] conTROL
CIRCUITS
¥ \
N BRUSH SPINDLE
izs < “——wOoTOR MOTOR
CA/2 : <E’VO SEE RS
i P.1.B.
CAB ! POWER VOICE COIL
AMPLIFIER HEAD POSITIONER

POSITION SIGNAL

VELOCITY SIGNAL

Model S427H Block Diagram



.\‘)

Ay

A CoNSTANT | INCH AReh OF
RECORDING —_ BoBBIN 15 LYiNG BeTween Nﬁ{\w_j
SURFACE , —~  MAGNETS REGARDIESS OF TiE FosiTlon
OF THeE BoBBIN TROVIDING

LINARITY 0 F Moueme T

DISK . / \\
IRON~OXIDE VOICE COIL
COATING . (LnNEAR MoTOR. ACTUATOR
: OR DOBBIND

g BELT-DRIVEN
MOTOR



HEADS

ON CYLINDER

TRACK

REMOVASLE
DisK

——— CYLINDER

FIXED DISK

Goelic 1L 4o
HOu 2nL urk

THE depd
OF 1y At

AT O LNHDE




9%

¥ LOGICAL UNIT NUMBERS
WITHIN A DRIVE MAY
BE REVERSED BY
JUMPER SELECTION

HEAD
SELECTION

[

CARTRIDGE

0 |

FIXED

]

B O

LOGICAL UNIT

NUMBER
DRIVE A DRIVE B
1 3
0 2

Disk Platter and Read/Write Head Organization



HS/T  >—

SELECT  >—
+15 VOLT
> REGULA-
TOR
b~ &——@ | CARTRIDGE
3 DISK
LOGIC
CARTR:I GE
DISK |
SENSOR =
QUTPUT OUTPUT
DATA LINE
CONTROL DRIVERS secro?z
INDEX,
ECTOR
ADDRESS
N FIXED
—2>>————»{ 5K
__% LOGIC
FIXE
DISK |
SENSOR = SPINDLE >
INDEX
SPEED -
SENSE SPEED 7
STATUS

I

I SOus
}‘*"“’ws

Sector System Block Diagram

Bugst Sl6NAL (5 USED

Fog TIMING THE RoThTion
Time FRom THE FpLLiNG FPGt
0F |NPsy Tp THE TIMe Ty
INDex IOV WNDEE HERZ
ApJvsTmenT 15 By £ T pel
Settop YCl.

&7



TOP VIEW NOTE: SECTOR/INDEX
- MARKS ARE DERIVED
SEPARATELY FOR THE FIXED
AND THE REMOVABLE DISK
PLATTERS.

Sector and Track Organization

o vE
Crp PUse

| eoe

SYrlc ’ CQCl 1D L\ ’ 7:512’ (fw; RV oY = F‘{t :5““"‘;{.”’ Cee /

- Cay R . B _ ’ \ T e
HERDH | Cy | et oo e | e ppese [ 3% wokss koo |
¥ |

7
MAx = ) e e
Per [lilerp 48



Sector Option Conversion

REQUIRED SENSOR MOUNT RING
SECTOR
(Switch setting for sector) Hole # Holes
29 or SOFT SECTOR 1 29
40, 20, 10, 5 2 40
48, 24, 12, 6, 3 3 48
50, 25 4 50
60, 30, 15 5 60
64, 32, 16, 8, 4, 2 6 64
56, 28, 14, 7 (8 ring) 7 56
72, 36, 18, 9 (8 ring) 8 72
I
O O O O
O O O O
i 3 5 7
MAGNETIC SENSOR
\\ / SENSOR MOUNT SCREW
' |
NS -

SENSOR MCUNT

SECTOR RING

Sector Option Conversion
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¥

|

MAIN
CIRCUIT
BREAKER

ON

GENERATE
"CLEAR"
CLEARS
CONTROL LATCH

FAULT
CONDITION
PRESENT

YES RESET
; FAULT
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DEPERSS
START/STOP
PUSH
BUTTON

PACK LOCK
SWITCHES
CLOSED

NO

YES

TERM
IIRUNH
GENERATED

INSTALL
PACK

CLOSE PACK
LOCKS

DE-ENERGIZE
PACK LOCK
SOLENOIDS

START BRUSH
CYCLE

51

APPLY POWER
SPINDLE
MOTOR




©

ENERGIZE

NO

TART RELAY

TIMED 0UT
?

YES

DE-ENERGIZE
START RELAY

START RELAY

16 SECONDS

.

BRUSH CYCLE
COMPLETE

YES

NG

STOP BRUSH

MOTOR

AlSs atlerks Ser—oe pyiges
To VERIFY SPINNING PISK

INITIATE A
50 SECOND
SERVO DELAY

SET K 1
CONTROL FF

Yy -Tp $ECo105
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50 SE
ELAPSED

YES

SPINDLE
UP TO NORMAL
SPEED

YES

INITIATE
SERVO
ENABLE

SET CYLINDER
REGISTER TO
42410

SET CYLINDER
COUNTER TO
40810 AND

BLOCK THE
COUNTDOWN
PULSES

NO

SET
EMERGENCY
RETRACT FF

FIRST SEEK OPERATION

DEMANDED ADDRESS

CARRIAGE WILL

O

53

DRIVE FORWARD Leaps LOAD

16 IPS AND FLY

W pRper o PPEVENT
Herd CRAsw IS Hehos
Move OTF TF P f

LA ST oS
Hieus



TERM"RVS DET"q4 Referét SCEK DeTect
GOES INACTIVE
SET"CYL REG"
EQUAL TO "0"

CARRIAGE
ACCELERATING
FULL SPEED
REVERSE

FEOT

DROPPED >N}
?

NO

YES

IDENTIFY AS
CYLINDER 408
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TERMS"EOT DET}

AND "AD SET"
DROPPED

CYLINDER COUNT

DOWN AS NORM-
AL

NIT
SELECTED
?

YES

CARRIAGE STOH
FIRST SEEK
COMPLETED

2 ms
LAPSED ?

READY LAMP

ON CYL AND

READY SENT
TO CONTROLLER




ETARﬂ

CONTROLLER
ISSUES A CYL.
ADDRESS AND
ADD. STROBE

IS CYLINDER
ADDRESS AN

ILLEGAL ADD?

STROBE ADD.
INTO CYL.
ADDRESS REG.

CALCULATE DIF
BETWEEN NEW
AND ACTUAL

YES

SET ILLEGAL
‘ADDRESS FF &
REPORT"SEEK

ERROR"

NO
SEEK OPERATIOL

PERFORMED

OPERATIONAL SEEK
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CARRIAGE
ACCELERATES

TOWARD MAX
| SPEED

MAX SPEED
REACHED
?

CARRIAGE
COASTS ALONG
AT MAX SPEED

CARRIAGE MOVES

AT A SPEED

PORP.YITH
TRACKS TO GO

vV

57

TRACKS TO
GO # 0

NO

YES




BB

ENTER "FINE"
MODE OF
OPERATION

ERROR SIGNAL | Sine
TAKEN FROM -
POS.X.DUCER

POSITION

ERROR VOLTAG NO
3v = 200u in.

OFF TRACK

YES

INITIATE
2 ms. DELAY

P

HAS 2 ms.
ELAPSED ? N |

v

HAS 500 ms.

ELAPSED SINCE SEEK ERROR
ADD. STROBE GENERATED
QCCURRED?

NO

\

GENERATE l
"ON CYLINDERl

END
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SET
“SEEK ERROR"
LATCH

NO

YES

SEND TO CONT-
ROLLER A
"SEEK ERROR"

CONTROLLER
ISSUES A
"RTZS"

F7125 Rpzers EPEDR ﬂ*»o-fr;/
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STAR

l 51mILAR To FiRGT SEEK

CONTROLLER
ISSUES A
"RTZS"COMMAND

SET"CYL REG"
EQUAL TO A
42410

-]
[

SET"CYL COUN

EQUAL TO A

408, 44 BLOCK
COUNT

CARRIAGE WILL
DRIVE FORWARD
AT 16 IPS

HAS
FEOT
DROPPED

?

YES

TERM"REV DET"
GOES INACTIVE
AND CYL.REG.
EQUALS 0

RETURN TO ZERO SEEK OPERATION

~m



O

CARRIAGE GOES
UP TO FULL
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Part

Part |

Part 2

Verb

El

E2

Test

Test |

Test 2

Test 3

Test 4

Test 5

Test 6

Test 7

Test 8

Test 9

Test 10

Test 11

Test 12

Test 13

Test 14

Test 15

Description

Three subtests comprise part | testing:
Writes and reads slave bits back

Reads after all unit select lines are deselected. An [/ O Reset
is issued and the controller status is checked for proper
value (A100).

Performs a store register command to address 57FE. The
status of the controller is checked and the values written
out to memory are compared against a look-up table of
values.

Sixteen subtests comprise part 2.
Does secks followed by restores and checks disk status.

Does unformatted writes followed by unformatted reads

~and a restore command.

Formats entire disk and then does unformatted read,
checking for proper header information

Formats a cylinder, writes data and reads data back. Also
the reentry capability is tested to insure that controller is
not always retrying.

The transfer inhibit is tested to insure it works.

Forces bad 1D and CRC words and detects that the
controller responds properly.

Forces search errors and checks that controller responds
properly. :

Forces a CRC error to occur and checks that the controller
responds properly to this error.

Tries to read from an illegal sector address, which causes
timeout error status and checks that the controller reported
this.

Causes the controller to go to illegal cylinder and checks
that unit error is reported in controller status (W7) and seek
incomplete is reported in the disk status (W0).

Checks to see that no information is written on disk when
word count of 0 is specified.

Tested busy circuitry by having the controller write to itself
and then test the MSB of data (idle bit) that was stored for
each transfer.

Diagnostic Test Sequences

84



(Part 2, E2 Continued)

Part 3

Part 4

Part §

Part 6

Test 16

Test 17

Test 18

Test 19
E3 Test 20
Test 21

E4 Test 25

E5 Test 23

E6 Test 24

Test TILINE timeout by doing a store register to an illegal
address. The controller status is checked to assure that the
error was detected properly.

Tests rate error logic in the controller by giving the drive a
write operation while keeping the TILINE busy. The
controller status is checked to assure that the rate error was
detected and reported properly.

Tests the drives ability to handle write amplifier recovery
when switching from one head to the other. A read across

head boundaries is forced and the controller is checked for

read CRC errors.

Tests the ability of the controller and drive to auto-

increment across cylinder boundaries.

Verifies that the controller can address all of the sectors on

one track correctly.

Verifies that all tracks on the disk can all be addressed.
Also, 1000 (hex) random seeks are performed on each head.

Memory addressing test. This test verifies the disk

controller ability to read from and write to all available

memory.

Does a verification of the media. The entire disk is
formatted at 20 sectors per record with the maximum word
count selected. A read is performed on each track, and if an
error is encountered, the track ts read 10 times and the
number of failures found is added to the error count. This

"procedure is repeated four times with a different data

pattern verified each time. Patterns of 0000. FFFF, AAAA,
and 5555 are used for this test.

This test is an interactive test which requires operator

intervention: thus, no looping capability on this test is

possible. After answering the questions with a YES (1) or
NO {0). the test will do a read of the data written in test 23
and assure that no data was lost during the power cycling.

- Diagnostic Test Sequences {Continued)
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SWITCH POSITION st Jst]sa) sal sifsalsafsafsiisalsa]salsilsalsalse]ss
= %
1 9 Jidododololvfod sl v ofofumlmmiolalo
J X
2 1 tdob oo lolododvotofoldummeifi]oe
X i
3 1 tfo)afolvbotijofodojofunajmrajof t]oe
rE3
3 0 tfod ool e ol iledo]ofunainralo] 1 ]o
EEIEES
5 9 1o ef{1l1}o SRR ER IR K- ofo
x xXpx X
6 0 1o sjofo]oe 'RERE 0 oo
XX
7 1 1]o RN ERK 1 bl 1 'R
8 0 1] 'BERE) 8 1]
3 1o 8
10 o1 1

* S1 AND S2 — UN AND INT SWITCHES MUST HAVE SAME UNIT SELECTED
%% SWITCHES ARE REVERSED FOR 950,980 APPLICATICAS
* % * 1=0N, 0=0FF
#*xxx CDC PN 75888537 OR 75297105 FOR 990,C0C PN 73881050 FOR 960/980

X X%k X Xk
SERVO DATA RCVRY SECTOR 10
s30 s401 $30 sS40 —
—3
as3 §20
0s2 sig s20 10
s20 $30
sio s10 40 ss5O
Lo Z Lo f—————
SPECIAL FOR 960980

DS10 SWITCH SETTINGS
THIS UNIT SET FOR 990 [] 960,980 (]

NOTE THE SWITCH SETTING FOR THE DATA RECOVERY BOARD.
SWITCH S2-4 HAS BEEN CORRECTED FROM A "0" TO A
lllll.

THE SWITCH SETTING FOR THE I/0 BOARD
SWITCH S2-5 HAS BEEN CORRECTED FROM A "1"TO A
HOII'

91



CDC HAWK DISK DS10

FIELD REPLACEABLE SUBASSEMBLIES AND PARTS

TI P/N VENDOR P/N

543848-0003 75297507
-0004 77831200
-0005 83476105
-0006 22940804
-0008 75296311
-00093 77831400
-0010 75883201
-0011 74848205
-0012 75857706
-0013 74866206
-0014 75037504
-0015 75037505
-0017 83447301
-0018 75885250
-0020 75870203
-0025 75317102
-0026 75319802
-0027 75315404
-0030 75793802
-0031 75740701
-0032 40024501
-0033 40024502
-0034 83437400
-0036 75286701
-0041 83457100
-0044 75793803
-0047 83467401
~0051 83475106
-0052 75299103
No TI P/N Assigned 83475401
92054227

75305002

75318901

-0016 75886537

** Spares also used as Tools

SPECIAL NOTE:

DESCRIPTION

Card
Card
Card

Control **
Servo AGC **
PWR Piggyback **

Relay

Card
Card
Card
Card
Card
Card
Head
Head

R/W/E (Special Note) **
Servo **

Sector **

I/0 3M Rack **

I/0 Winch. Rack **
Brake **

ASM 200/SE/24

ASM 200/SE/24

EQOT Detector

Swit
Card

Vel

Vel
Xduc
Sens
rus
rus
Brus
Filt
Spin
Blow
Sens
Moto
PWR
Swit
Pos
CR B
Tran

. Card

Data

ch Solid State 600V
Mother Board
Xducer Conn Ass'y
Xducer MAG

er Sczle PWB Ass'y
or Cable Upper

h Motor Assy
h Disk
h Disk

er Air

dle Assy

er

or Cable Lower

r and Brake Assy
Supply Bd ASM Piggyback
ch ASM

Xducer SL-CC

earing Ball

sformer

End Travel

Recovery

The R/W/E Card has two Resistor Networks, RM1 and RM2Z,
These Resistor Networks must be transferred
from the o0ld card to the new card when changing out the
board with special attention to the locations of the Pin 1.

mounted on it.

(As per Manual)
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CDC HAWK DISK DS10

FIELD REPLACEABLE EXPENSED ITEMS

TI P/N VENDOR P/N DESCRIPTION
943848-0019 75300200 Resistor Module
-0021 77832393 Lamp
-0023 75774466 Capacitor
-0035 ~ 75794902 Gasket Supply/Divert
-0037 40054700 Spring Static Guard
-0038 70308502 Spring Ideler
-0039 83443301 Clutch Snubber
-0042 94357803 Solenoid
-0043 77499600 Gasket Blower
~0046 94255105 Capacitor Motor
-00438 95582004 Bridge Rectifier
-0049 75805800 Air Filter Cab
-0053 77604000 Pre Filter Filter
-0054 75722930 Drive Belt
-0055 75738604 Resistor Module
-0056 75738607 Resistor Module
No TI P/N Assigned 75774466 Capacitor
75779867 Spring
75300200 Resistor Module
92549007 Switch Sub Miniature
77598501 Switch Sub Miniature
36159806 Switch Pivot Lever 1
75774406 Capacitor
40054700 Spring Static Guard

SPECIAL TOOLS AND TEST EQUIPMENT

TI P/N VENDOR P/N DESCRIPTION
943850-0201 89296000 CE Pack
-0202 Scratch Pack 960/980
-0203 Scratch Pack 990
-0204 " 75861504 Extender Board
-0205 83485801 Card Extractor
-0206 75797900 Head Alignment Tool
-0207 83455500 Armature Plate Simulator
-0208 .010" Thick Plastic Feeler Gage
-0209 Torque Screw Driver 1-30
In/Lbs Wt. Hex & Phillips
Adapters
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THIZ FROGRAM COMES TO YOU ZOMPLIMENTS OF
RAMON O CALLAGHAN
T.I. SPAIN

THIZ I3 A FROGRAM TO ISSUE A SEQUENCE OF COMMANDS TO A
TILINE COMTROLLER ANMD LOOFP ON IT.

THE COMMANIG TO BE ISSUED ARE AT MANY AT REQUIRED.
EACH COMMAND TakETDT EIGHT SEQUENTIAL WORDE IN MEMORY
AS REQUIRED FOR T.FP.C.5. PARGMETEREZ.

THE TOMMANDE MUST BE PLACED SECQUENTIALLY IN MEMORY IN
ORDER TO BE READ AND ISSUED TO THE COMTROLLER.

THE RESULT IS THAT A LIST OF ALL PARAMETERT (EIGHT FER
COMMANDD IS5 MEEDED.

WOREZPACE REGISTERS RI1.RZ.RI THAT ARE LOADED AT THE
BEGIMMING OF PROGRAM EXECUTION HOLD THE FOLLOWING DATA.

REG 1= NUMBER OF COMMANDES TO BE ISSUED.
REG 2= STARTING MEMORY ADDRESS FOR THE COMMAND LIST.
REG 2= CONTROLLER TILINE ADDRE=:D

FoR CONVENTENCE FLACE THE COMFAND LIST AT MEMORY ADDREZS 7000

7000 OREO . LWFT 27100 WF DEFINITION

Foor 7100

7004 oz01 LIL LI 1. 20002 SET NUMBER OF COMMANDE "
FO0MA  QDOZ

Foos 0202 LIz LI 2. 22000 FARAGMETER LIST STARTING ALDDRESS
700 2000

FOoor ozoz LIn LI e HFE00 TILINE DISK CONTROLLER ADDREDS
OO FEOO

7010 Cloz MOV . 4 BUTL.D CONTROLLER STATUS ADDRESS
7012 0224 Al 44 =000 FROM TILINE CONTROLLER ADUDREZS (R
7014 QO0E

FOl4 154 MO4E MOV 4,5 WOIT UNTIL CONTROLLER IS NOT BLSY.
7ols OZ45 ANDI 5, E000 ( IDLE WHEN BIT O=1 WORD 7 3

701a 0 2000 #NOTE® COMPARE COMMAND D NOT CHANGE
7010 13FC JES MO4E

FO1E 193 MOR4& MOV #Z2.4 WAIT UNTIL DISE READY

FOZ0 0244 « ANDT 4, 24000 (READY WHEN RBIT 1=0 WORD O)

FOZ2Z 4000

70z4 1AFC INE
COFZ MOPD MOV
=10E ' N
1&FT JNE
m4F2 MV
Oa0] nEC

el

+o HIH TRANSFER FARAMETERS FROM MOMORY TO
4 THE CONTROLLER VIA T.P.C.E.

S TRAMSFER WORD ¥ (CONTROL WORDH

Enl e SR TV
]

w QI LATT COMMAaMIr IN THE SECUERCET

SHE
AP

Faaiand

i 3

-
1

IR T LO0F O THE CSEGLEMOE
;




THE FOLLOWING IS AN EXAMFLE OF THE REQUIRED COMMANDE
T ACCOMPLISH AN UNFORMATED READ ON A DE10 ON CYLINDER
0 AND CYLINDER 1%0. .

CYL kVPDPResS

MEMORY ADDRESS 2000 IS USED FOR THIS LIST. 146,
' L}ng

So00 0000 CLEAR DISK STATUS [ ZERDED OUT 3 410y

2002 0400 COMMAND FOR AN UINFORMATED READ

004 0100 SECTORZ FPER RECORD % SECTOR ADDREZE

004 QOO0 CYLINDER ADDREDES IN HEX

2005 0002 WORD COUNT

2008 2000 MEMORY ALDDREZS FOR DATA TO BE PLACEDR w000
S00C 0400 LINIT SELECT UNMIT i

E00E Q000 CONTROLLER sTATUS [ ZEROQELD QLT 1

20100 Q000 CLEAR DISKE STATUS [ ZERCED OUT 3
8012 0400 COMMAND FOR AN LINFORMATED READ

o014 0100 ) : SECTORS PER RECORD % SECTOR ADDRESEZ
20140 Q120 CYLINDER ADDREZS IN HEX

2018 QO0z WORD COLNT

S01a 000 MEMORY ADDRESE FOR DATS TO BE FLACED
SO1C 0400 UNIT SELECT INIT 1

SO1E QOO0 CONTROLLER STATLER [ ZEROQED OUT 1

MAEE SURE THAT F200 AND F20E ARE ZEROED BEFORE ATTEMPTING TO
EXECUTE THIZ PROGRAM.

CLEAR THE STATLE REGISTER.

SET THE FCOTO 7000 AND HIT THE RUN BUTTON.  THE DRISE SHOULD
NOW LOOF 0N THE TWO AaBROVE COMMANDE.

THE FROGRAM IS ABLE TO CARRY OUT THE SAME FUNCTIONS Az THE
DIAGNOSTIC TEST VERBS ¢ IS, IM. L0

TO SELECT ONE OF THE ABOVE FUNITIONS. ONE OF THE FOLLOWING
CHANGE GROLFZ MUST BE MADE.

VERE  LOCATION COMTEMTS DESCRIFTION
CHANGED TO
I 7004 000l JEST ONED COMMAND
TORA 0340 END WITH IDLE

0092 Hex
= 0194% kex
- DHA%&E

\

M FO0H NMNNM N OBEING NLUMBER OF DESIRED COMMANDE

TOEs Q240 END WITH IDLE

kA
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FIRM BOARD

+5 VDC
+5 vDC

ONCYL 2
ON CYL 2

SPEED
SPEED

WRT GATE
WRT GATE

ER GATE

SEEK ERROR

SERVO MON+
=22 VDC

SEC MON+
RWE MON +
PRE MON-
SERVO MON-=
PRE MON+
+22VDC

)

Al5
B15

Al7
B17
Al8
Bi8
Al9
B19

821

—- J11-B20 (F5-17)
— }11-B20 (F5-17)

re— J10-B10 ({F5-1&)
te— J10-B10 (F5-16)

. J1-A15 (1/0)
e J12-=A13 J1=A15 (1/O)

g J1=B6 (1/0)
 J1-86 (170
e 114-B7 (F5-19)
ra— 114-B7  (F5-19)

4 ta— J9-B14 (F5-15)

e—— J9-B14 (F5-15)
je——J11-B16 (F5-17)

lt— J9-B19 (F5-15)
te— J9-819 (F5-15)
= j9-820 (F5-15)

| Il9-820 (%‘5-4 5)

e J9-B21 (F5-15)

Lt J9-B21 (F5-15)

L J6-25 (F5-24) FRoM XDULER
e J9-B22 (F5-15) ,
e J6-22 (F5-24) FRom YDUCER.

e J9-A24 (F5~15)
lat——— ]9-A24 (F5-15)
e J12~822 (F5~18) _
[t }12-822 (F5-18)
[t | 9=B26 (F5-15)
b ]9~B26 {F5-15)
Lt 114~B18 (F5~1%)
- J11-826 (F5-17)

L J10-827 (F5-16)
t—— J14=A15(F5-19)
b J4~15  (F5~20)
e J11-B27 (F5-17)
Lt J4=13 (F5-20)

Figure 5-1. Detailed Intracabling Diagram (Sheet 1 of 2)

77834676-A
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FIRM BOARD

+5 VDG
+5vDC

ON CYL 2
ON CYL 2

SPEED
SPEED

WRT GATE
WRT GATE

ER GATE

SEEK ERROR

RD EN
RD_EN
FAULT
FAULT
WR STAT
WR STAT
CD SIG
WR EN.
FDSIG

W/E, INH
W/E, INH

DR MON-

DR MON~
EREN

EREN

RWE MON-
SERVO MON+
22 VDC

SEC MON+
RWE MON +
PRE MON-
SERVO MON-~
PRE MON+
+22 VDC

(_AN053a )

e J11-B20 (F5-17)
le— 111-820 (F5-17)

e J10-B10 (F5-14)
e— 110-810 (F5-16)

- J1-A15 (1/0)

- e J12-A13 J1-Al5 (1/O)

| e—— J1-86 (1/0)

| —— J1-B6 (1/0
e J14-B7 (F5-19)
- J14-B7 (F5-19)
re— J9-B14 (F5-15)
- J9-B14 (F5-15)
pt—— J11-B16 (F5~17)

et 19-B19 (F5-15)

e J9-B19 (F5-15)

—> J9-820 (FS-}S;
980 (F515
o (F(S-ls)
o 19-B21 (F5-15)
| 16-25 (F5-24) FRoN. KDULER

fe— J19-B22 (F5-15)

e J6-22 (F5-24) FRoM YPUCER.

b J9-A24 (F5-15)
L 19-A24 (F5-15)
ot 112822 (F5-18)
e— 112822 (F5-18)
L J9~B26 (F5-15)

o 19-B24 (F5-15)

Le— 114-B18 (F5~19)
o 111-826 (F5-17)

e J10-B27 (F5-16)
et J14=A15(F5-19)
e J4~15  (F5-20)
le— J11-B27 (F5-17)
et J4-13 (F5~20)

Figure 5-1. Detailed Intracabling Diagram (Sheet 1 of 2)
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ALERT MEMU NO. 43-79-0012

DATE: 23 March 1979 EXPIRATION DATE: 30 Junev1979
TO: ALL BRANCH MANAGERS
ALL CE'S.

ALL DISTRICT MANMAGERS
ALL TECH SPECIALISTS

FROM: MIKE THOMPSON

SUBJECT: DS10PD DIAGNOSTIC, MARCH '79 VERSION

The following two errors were found in the March, 1375 release of
DS1070 d1agnost1c The messages generated by these errors should be
ignored:

Part 2 - Subtest 16

An incorrect error bit is being tested causing the following error
message to be displayed -

ERROR IN TEST 0016
- TILINE TIMEQUT ERROR
R7 STATUS EXP A820 REC XXXX

Part 2 - Subtest 18

During this test, an error condition is expected and tested for. An
error message print flag is erroneously set, causing tne following
message to be displayed.

ERROR IN TEST 0018

*STATUS ERROR

CONTROLLER STATUS COMP=X ERR=X IDLE=X

U.T.C. REG

DISK STAT COMM SA S/R R A CYL A BYTE C MEM AD SEL CONT STATUS
XXXX XXXKX XX XX X X XKXX XXKXX XXXXXX XX XXXX

COMMAND ISSUED

DISK STAT COMM SA S/R R A CYL A BYTE C MEM AD SEL CONT STATUS
XXXX XXX XX XXX X XXXX XXXX XXXKXX XX XXXX

Software Control will release a corrected version of DSI0PD in April,

1979. An errata sheet has been sent to those customars who received the

March '79 version.

An FSB will be forthcoming describing the scftware patch which must be
implemented to allow the March '79 version to prOHerIJ execute. Any
questions regarding the execution of the MMarch '79 version should be
directed to Bob Adams, TI Austin, Ext. 7948.

APPROVED BY: / %m,-yw

MIKE THOMPSON




ALERT MEMO NO. 43-79-0014

DATE: 03 April 1979 EXPIRATION DATE: 30 June 1979
T0: ALL BRANCH MANAGERS
ALL CE'S

ALL DISTRICT MANAGERS
ALL TECH SPECIALISTS

FROM: DALE RITZEN '

SUBJECT: CARTRIDGE DISK SECTOR TRANSDUCER ANGULAR ADJUSTMENT
ON CDC HAWK MHD DRIVE

Angular variations away from the center of the pack area (spindle cone)
are to be expected for the Cartridge Disk Sector Transducer.

Per CDC, these angular variations to the left or right of center (viewed
from Front Parel) are made to accomodate use of either the Straddle-erase
or Pre-erase type R/W/E head, respectively. The angular variation is to
be considered as a coarse transducer adjustment for either type head.

The coarse adjustment should be followed with the Index-to-Burst Period
check and adjustment once the CE has observed a ciean, well defined signal
from the transducer at pin A22 on the Sector Board. To obtain the clean,
weli deTinea signai from the transducer, a compromise somawhere between the
coarse angular setting and the spindle center may be needed. Subsequent
adjustments during Index-to-Burst Period alignment may also be needed due
to the limited range of R29 on the Sector Board (see CDC Hawk Hardware
Maintenance Manual, P/N 77834675, Section 6.7.5).

TI does not buy or use Pre-erase type R/W/E heads, therefore CE should
not normally observe a transducer aimed to the right of spindle center.
The off-right position may indeed cause sectoring problems and will def-
initely affect the Index-to-Burst period adjustment on R29 of the Sector
Board.

An FSB further defining this "offset" transducer adjustment will be forth-
coming.

APPROVED BY: /O/%W\/

l MIKE THOMPSGN
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14 February 1979 NUMBER: 02208FB005

CDC Hawk disk drive critical adjustments

Control Data Cartridge Disk Drive Mddel 9427H Hardware Maintenance
Manual, CDC P/N 77834675.

A1l CDC Hawk disk drive units, TI P/N 937513-1, 937513-4,
937513-5, 937513-8.

There have been many problems encountered while servicing the
CDC Hawk disk drive (DS44H, DS10) in the field, that have ap-
peared to be not easily resolvable. It has been noted recently
that there exists inherent interaction between the Hawk disk
drive's PCB'S and other electro-mechanical assamblies. It

is quite 1ikely that many of these problems could possibly have
been serviced in a more timely manner if these interactions
were established and appropriate adjustments were made relative

. to the replacement of a particular PCB or assembly. This FSB

is to address these interactions and the associataed Hawk disk -
adjustments which must be made due to the interactions.

The troubleshooting table included in this FSB was generated
as an aid for the CE/Tech Specialists to help determine which
critical Hawk disk adjustments are needesd aftasr certain PCB
or electro-mechanical assembly removal and replacement.

CE/Tech Specialists should reference the attached troubleshooting/
adjustment aid whenever a CDC Hawk disk PCB or electro-mechanical

subassembly is removed and replaced during normal troubleshooting

processes. :

None. This FSB is for information only.
None

None
February 5, 1979

QA
Dale Ritzeﬁ/Ron Bratt.

%3 ﬁngE‘TﬁﬁﬁfghN
I TEXAS INSTRUMENTS

INCORPORATED

P.O. Box 2809 M/S 2212
Austin, Taxas 78789




FS3 NO. 02208FBQ05 -
Page 2

i

CDC 9427H HAWK DISK
TROUBLESHOOTING/ADJUSTMENT AID

s

The purpose of this table is to provide the CE/Tech Specialists with a
reference to aid in determining which critical Hawk disk drive adjust-

ments should be made or could at least be affected by the removal and
geg]acemggt,of each PCB or an electro-mechanical subassembly of the disk
rive unit. :

-The table is divided into two elements. The first element is a listing
of those adjustments which should be performed during the disk unit
installation operation. The second element is a troubleshooting aid table
which should be referenced during service calls on the Hawk disk drive.

Any questions concernfng the information contained in the table or the
use of the table should be directed to Ron Bratt, TI Austin, M/S 2212.

I. Installation of CDC 9427H Hawk disk drive unit.

It is service policy to verify all system/unit adjustments during
initial installation. Verification of all Hawk disk drive adjust-
ments should only occur after the disk drive unit has been powered
on and has reached environmental stabilization (approximately 15 to
30 minutes exercising warm up). The adjustments listed below should
be checked and if not within CDC specification, adjusted to conform
to those specifications. Remember, one incorrect adjustment may
affect the adjustments on other PCB's or assemblies. Therefore, all
adjustments should be checked prior to initiating corrective action
such as PCB or subassembly replacement, and section II of this aid
should be referenced for subsequent adjustment interactions.

Installation Adjustments (after environmental stabilization)

1= AGC Servo Preamplifier and Inductosyn Check and Adjustment
2- FEOT Adjustment

3- R/W/E Head Alignment

4- Index to Burst Period Adjustment (*see below)

5- Track Indicator Adjustment

6- Cartridge - On Switch Adjustment

7- Static Eliminator Check

8- Disk Brush Sweep Adjustment

9- Cartridge Index/Sector Transducer Adjustment

10- Fixed Disk Index/Sector Transducer Adjustment

* CDC offers two different types of R/W/E heads for use on tha Hawk
disk drivée. The standard type head (which TI buys and stocks} is the
"straddle erase" head. A "pre-erase" head is also offered, by CDC,
as an option to CDC Hawk customers. These two types of heads each
have different Index to Burst period specifications. The "straddle-
erase" head has a period of 18.75 + 3 usec., The "pre-erase" head has
a period of 100 + 5 usec. A head may be identified as either "pre-
erase" or "straddle-erase" by viewing the head assembly and observing
the last three digits of the CDC part number (excluding dash numbers)
which is stamped on the assembly. The last three digits of the CDC

i amm mem mEe mwm mem mmm o mwm SR W PR mmm Em wEw s mmE  em
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FSB NO. 02208FB0Q5
Page 3

part numbers (listed below) are easily visible with the top cover
removed. The possibility exists that the CE may be called to ser-

- vice a COC Hawk drive which has been purchased directly from CDC

or another OEM outlet which may contain the "pre-erase" R/W/E heads.
Therafore, it is essential to note the type of head before checking

i SIVICY Hwil; w1

or making the Index to Burst adjustment on & Hawk disk.

Pre-Erase Head (2400 RPM, 200 TPI)

70590208-8 Lower Head
705390209-6 Upper Head
Straddie-Erase Head (2400 RPM, 200 _TPI)
75037504-0 Lower Head
75037503-0 Upper Head

Service calls on CDC 9427H Hawk disk drive unit.

Before initiating corrective action such as PCB or electro-mechanical
subassembly replacement to correct a Hawk maifunction, the following

actions should be accomplished after the disk has become environment-
ally stable: '

1- The Velocity Offset and Gain adjustment on the Preamplifier PCB
should be verified (reference CDC Hawk Maintenance Manual, CDC P/N
77834675, section 6.7.2). ‘

2- The Index to Sector Burst period {reference instailation section,
item 4) should be verified per type of R/W/E head used.

IT either of these adjustments cannot be made to conform to CDC speci-
fication, and PCB or electro-mechanical subassembly replacement is
indicated, please refer to the table listing below for field adjust-
‘ments associated with the removal and replacement of these items.

*CAUTION*

Removal of more than one field replaceable jtem at a time will be on
an exception basis only. The removal of more than one item at & time
will greatly increase the chances of adjustment interactions and may
lead to performing all or at least a great part of the adjustments
shown in the following table.

A1l CDC Maintenance Manual references in this table are taken from
Control Data Cartridge Disk Drive Model 9427H Hardware Maintenance
Manual, CDC P/N 77834675, revised to Rev. J on 3/28/78.

NOTE: R/W/E head aiignment (CDC Maintenance Manual section 6.7.4)
requires the use of three oscilloscope probes.
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CDC HAWK TROUBLESHOOTING AID Page 4.
FIELD REPLACEABLE TI ‘ MAIN%E&ANCE
SUBASSEMBLY | PART NUMBER ASSOCIATED ADJUSTMENTS MANUAL SECTION

CONTROL CARD 943848-0003 NONE . N/A
SERVO CARD 943848-0009 1 - Temperature Stabilization Checks 6.7.1

2 - Steps 19-27 of AGC Servo Preamplifier and Inductosyn 6.7.2

Check and Adjustment.

AGC SERVO PREAMPLIFIER CARD }943848-0004 1 - Temperature Stabilization Checks 6.7.1

2 - AGC Servo Preamplifier and Inductosyn Check and 6.7.2

Adjustment.

3 - FEOT Check and Adjustment 6.7.3

4 - Head Alignment 6.7.4

5 - Index to Burst Period Check and Adjustment 6.7.5
R/W/E CARD - 943848-0008 | NONE | N/A
POWER SUPPLY CARD (PIGGYBACK)|943848-0005 Check Velocity Offset Voltage and Gain per steps 19-27 6.7.2

of AGC Servo Preamplifier and Inductosyn Check and Ad-

justment (NOTE! If Preamplifier Card is replaced to

correct Velocity Offset or Gain Adjustment problems,

all steps of section 6.7.2 must be performed).

*CAUTION*

Be sure power supply to chassis ground strap is tight

before making Velocity Offset and Gain Adjustment.
SECTOR CARD 943848-0010 Index to Burst Period Check and Adjustment 6.7.5
3M RACK I/0 CARD 943848~0011 Check switch settings ‘ N/A N
WINCHESTER I1/0 CARD 943848-0012 Check switch settings . N/A

S .




I craTrTe £ TMTMATNAD laaanan.nn2? | 1 - Chark Snindla Shaft tn Rase resistance. | ‘N/A
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! " T Cche mAMK TROUBLESN00T. o AID (wONT; age
FIELD REPLACEABLE TI MAIN?E,‘;'ANCE
SUBASSEMBLY PART NUMBER ASSOCIATED ADJUSTMENTS MANUAL SECTION
R/W/E HEADS 943848-0014 If Actuator Assembly is not removed:
-0015 1 - Index to Burst Period Adjustment 6.7.5
2 - Head Alignment 6.7.4
If Actuator Assembly is removed:
1 - AGC Servo Preamplifier and Inductosyn Check and 6.7.2
Adjustment.
2 - FEOT Check and Adjustment 6.7.3
3 - Head Alignment 6.7.4
4 - Index to Burst Period Check and Adjustment 6.7.5
5 - Track Indicator Check and Adjustment 6.7.6
EOT DETECTOR ~ 943848-0017 1 - FEOT Check and Adjustment 6.7.3
2 - Head Alignment 6.7.4
3 - Index to Burst Period Check and Adjustment 6.7.5
4 - Track Indicator Check and Adjustment ' 6.7.6
VELOCITY TRANSDUCER 943848-0025 Steps 19-27 of AGC Servo Preamplifier and Inductosyn 6.7.2
Check and Adjustment '
VELOCITY TRANSDUCER MAGNET 943848-0026 Steps 19-27 of AGC Servo Preamplifier and Inductosyn | 6.7.2
' ‘ Check and Adjustment.
TRANSDUCER SCALE PWB 943848-0027 1 - Track Indicator Check and Adjustment | 6.7.
2 - AGC Servo Preamplifier and Inductosyn Check and 7.
. Adjustment.
3 - FEOT Check and Adjustment 6.7.3
4 - Head Alignment ' 6.7.4
6.7.5

1

Index to Burst Period Check and Adjustment

1o
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CDC HAWK TROUBLESHOOTING AID (CONT) Page 6
FIELD REPLACEABLE TI MAINggﬁANCE
SUBASSEMBLY PART NUMBER ASSOCIATED ADJUSTMENTS MANUAL SECTION
SPINDLE ASSEMBLY 943848-0036 1 - Check Idler pulley contact with drive belt. If N/A
belt slips off of drive or spindle pulley, adjust
snubbing clutch screw to place more Idler pulley
tension on drive belt.
2 - Static Eliminator Check 6.7.8
3 - Fixed Disk Index/Sector Transducer Check and Ad- 6.7.11
justment.
4 - AGC Servo Preamplifier and Inductosyn Check and 6.7.2
Adjustment.
5 - FEOT Check and Adjustment : 6.7.3
6 - Cartridge Index/Sector Transducer Check and Adjust- 6.7.10
ment. .
7 - Head Alignment 6.7.4
8 - Index to Sector Burst Period Check and Adjustment 6.7.5
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FIELD REPLACEABLE
SUBASSEMBLY

TI
PART NUMBER

ASSOCIATED ADJUSTMENTS

CDC
MAINTENANCE

MANUAL SECTION

R/W/E HEADS

EOT DETECTOR

VELOCITY TRANSDUCER
VELOCITY TRANSDUCER MAGNET

TRANSDUCER SCALE PUB

943848-0014
-0015

943848-0017

943848-0025

943848-0026

943848-0027

If Actuator Assembly is not removed:
1 - Index to Burst Period Adjustment
2 - Head Alignment

If Actuator Assembly is removed:

1

(32 3 R ¥ I\

L N -

4

AGC Servo Preamplifier and Inductosyn Check and
Adjustment.

FEOT Check and Adjustment

Head Alignment

Index to Burst Period Check and Adjustment
Track Indicator Check and Adjustment

FEOT Check and Adjustment

Head Alignment

Index to Burst Period Check and Adjustment
Track Indicator Check and Adjustment |

Steps 19-27 of AGC Servo Preamplifier and Inductosyn
Check and Adjustment '

Steps 19-27 of AGC Servo Preamplifier and Inductosyn
Check and Adjustment.

1
2

3

4

1

Track Indicator Check and Adjustment

AGC Servo Preamplifier and Inductosyn'Check and
Adjustment.

FEOT Check and Adjustment
Head Alignment ‘

5 - Index to Burst Period Check and Adjustment

(=2} S Oy O O Oy O O O
- . - . - . . - .
~ NN N NN NN
- . . . . . . . .
N [« TR & BN~ S L ] S O W

6.7.5

4~




FSB NO. 02208FB0O0S

CDC HAWK TROUBLESHOOTING AID (CONT) Page 6
| coc
FIELD REPLACEABLE TI MAINTENANCE
SUBASSEMBLY PART NUMBER ASSOCIATED ADJUSTMENTS MANUAL SECTION
SPINDLE ASSEMBLY 943848-0036 1 - Check Idler pulley contact with drive belt. If N/A
belt slips off of drive or spindle pulley, adjust
snubbing clutch screw to place more Idler pulley
tension on drive belt. |
2 - Static Eliminator Check 6.7.8
3 - Fixed Disk Index/Sector Transducer Check and Ad- 6.7.11
Justment. ~
4 - AGC Servo Preamplifier and Inductosyn Check and 6.7.2
Adjustment.
5 - FEOT Check and Adjustment : 6.7.3
6 - Cartridge Index/Sector Transducer Check and Adjust- 6.7.10
ment. . ‘
7 - Head Alignment 6.7.4
8 - Index to Sector Burst Period Check and Adjustment 6.7.5
MOTOR AND BRAKE ASSEMBLY 943848-0047 1 - Drive ?e]t Tension Adjustment (see Spindle Assembly, N/A
item 1
2 - Index to Sector Burst Period Check and Adjustment 6.7.5
3 - Steps 19-27 of AGC Servo Preamplifier and Inductosyn 6.7.2
Check and Adjustment.
4 - Cartridge Index/Sector Transducer Check and Adjust- 6.7.10
ment.
5 - Fixed Disk Index/Sector Transducer Check and Adjust- 6.7.11
ment. .
POSITION TRANSDUCER CDC P/N 1 - AGC Servo Preamplifier and Inductosyn Check and 6.7.2
83475401 Adjustment.
2 - FEOT Check and Adjustment . 6.7.3
e e— e e e e -
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FIELD REPLACEABLE
SUBASSEMBLY

TI
PART NUMBER

ASSOCIATED ADJUSTMENTS

L
MAINTENANCE
MANUAL SECTION

POSITION TRANSDUCER
(CONTINUED)

BRUSH MOTOR ASSEMBLY

FIXED RECORDING DISK

SECTOR TRANSDUCERS

STATIC ELIMINATOR

CARTRIDGE "ON" SWITCH

CDC P/N
83475401

943848-0031

943848-0007

943848-0030
Upper
943848-0044
Lower

943848-0037

943848-0063

[S2 B~ N O

2

3

Head Alignment

Index to Sector Burst Period Check and Adjustment.
Track Indicator Check and Adjustment

Check Brush Switch actuation with ohmmeter

(Step 2 of Maint. Manual section 6.6.14)

Check Brush Indicator to Slot alignment after
one full brush cycle.

Index to Sector Burst Period Check and Adjustment.

Index to Sector Burst Period Check and Adjustment.

1

2

Cartridge and/or Fixed Disk Index/Sector Transducer
Check and Adjustment

Index to Sectar Burst Period Check and Adjustment.
Check Spindle Shaft to Base resistance.

Should be less than 1 ohm,

Index to Sector Burst Period Check and Adjustment.
Check mechanical alignment. Plastic arm should rest
on cartridge dust cover,

Check ‘switch actuation with ohmmeter (steps 3-6 of
CDC Maint. Manual, Section 6.6.13)

Index to Sector Burst Period Check and Adjustment.

6.7.4
6.7.5
6.7.6

6.6.14
N/A

6.7.5
6.7.5

6.7.10
6.7.11

6.7.5
‘N/A

6.7.5
N/A

6.6.13

6.7.5




DATE:
SUBJECT:
REFERENCE:

AFFECTS:

PROBLEM:

SOLUTION:

ACTION
REQUIRED:

COST

DISTRIBUTION:

D SERVICE SERVICE
BULLETIN 10 1giTe

HAWK MHD

13 February 1979 NUMBER: 02208FB006
Incorrect switch settings on CDC Hawk disk Data Recovery PWB.

Service Problem Motification No. 85134, dated 1/19/79. TI
ECN No. 449602, dated 1/24/79.

A1l DS10 Cartridge Disk System Installation and Operation
Manuals, TI P/N 946261-9701.

The switch settings for Switch 2 (S2) on the Data Recovery

PWB, TI P/N 943848-0016, are incorrect in the "Model 990
Computer Model DS10 Cartridge Disk System Installation and
Operation” manual. The switch settings as shown in Figure 2-14
of the manual reflect % cell data timing, whereas % cell data
timing is required for norma] operation.

ECN No. 449602 was generated on January 24, 1979, to cover

the switch setting corrections as well as severai other errors
in the DS10 Installation and Operation manual, TI P/N 946251-
9701. A document change package covering this ECN is forth-
coming. : -

As an interim action, Figure 2-14 (page 2-17) should be
modified to reflect % cell data timing upon receipt of this
FSB. A1l further DS10 installations should use the % 5 cell
data timing switch settings for switch S2.

Figure 2-14 (page 2-17) Data Recovery PWB Switch Settings for
S2 should be:

- OFF
- OFF
- OH
- OFF
- ON
- OFF
- ON

NOYOT W N -

CE and all Tech Specialists should modify their DS10 "Installa-
tionand Jdperation” manuals to reflect % cell data timing imme-
diately upon receipt of this FSB. '

None. This FSB is for information cnly.

| i TEXAS INSTRUMENTS
INCORPORATED

P.O. Box 2809 M/S 2212
Austin, Texas 78789




HARD SECTOR
HARD SECTOR
SOFT SECTOR
%> CELL DATA
% CELL DATA
el CELL DATA

% CELL DATA

HARD SECTOR
HARD SECTOR
SOFT SECTOR
%3 CELL DATA
% CELL DATA
s CELL DATA

Y% CELL DATA

IS:
OFF S2 ON

X 1

X 2
3 X

X 4

X 5
6 X

X 7

SHOULD BE:

OFF S2 JON

X 1

X 2
3 X

X 4
5 X

X 6
7 X

FIGURE 1

SOFT SECTOR

SOFT SECTOR

HARD SECTOR

CELL DATA

Ny

N

s CELL DATA
% CELL DATA

% CELL DATA

SOFT SECTOR
SOFT SECTOR
HARD SECTOR

% CELL DATA

% CELL DATA

% CELL DATA

s CELL DATA

DATA RECOVERY PWB SWITCH SETTINGS

FSB NO.
PAGE 3

02208FB006
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DATE:
SUBJECT:
REFERENCE:
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PROBLEM:

SOLUTION:

ACTION
REQUIRED:

COST
DISTRIBUTION:

SPECIAL TOOLS
REQUIRED:

PARTS
REQUIRED:

COMPUTER
SERVICE

RVICH
BULLETIN

13 Februafy']979

CDC 10 MBYTE
HAWK DRIVE

NUMBER: 02208FB008
CDC Hawk Disk Drive I/0 Board Switch Setting

T

ECN No. 448417(E) and 448418(C).
A11 CDC 10 MBYTE Hawk Disk Drives.

R and M experienced intermittent problems with a CDC 10 MBYTE
Hawk disk drive failing PDT, Part 2. The disk command was a
RESTORE and the status returned was "04F0", seek incomplete.
The failure would not occur if switch 2, position 5, R.T.Z.S.,
on the I/0 Board was changed from "on" to "OFF". Replacing
the 1/0 Board, TI P/N 943981, would not solve the problem.

Engineering investigation determined there was a timing pro-
blem with the R.T.Z.S. strobed signal, switch 2, position 5
in the "ON" position. The problem does not exist with the
R.T.Z.S. unstrobed signal, switch 2, position 5 in the "OFF"
position.

Change the switch setting on the I/0 Board, switch 2, position
5, R.T.Z.S., from "ON" to "OFF", so that RESTORE does not re-
quire a strobe.

ECN 448418(C) changes the Incoming Test Procedure for CDC 10
MBYTE Hawk Disk Drives such that switch 2, position 5, R.T.Z.S,
is set to "OFF" instead of "ON". Consequently, future shipments
of Hawk Drives will reflect this change.

ECN 448417(E) changes the DS10 Switch Setting Label, TI P/N
945180, to reflect the different switch setting for switch 2,
position 5.

If a CDC 10 MBYTE Hawk Disk Drive is exhibiting the above symptoms, g|
changing the switch setting for switch 2, position 5 on the I/0 l
Board from "ON" to "OFF" may solve the problem.

None. This FSB is for information only. l

EFFECTIVITY:
ORIGI}ATOR:

29 January 1979
Walt Rutherford -«

,f57§§l;é§f27ﬂgggr~«[

o MIKE THOMPSON
" TEXAS INSTRUMENTS [

INCORPORATED

P.0O. Box 2809 M/S 2212 :
Austin, Texas 78789 E

None

None . APPRQVAL:
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REFERENCE:

AFFECTS:

PROBLEM:

SOLUTION:

March 5, 1979

COMPUTER
SERVICE

EULLE’HN o | i

MHD DRIVE

NUMBER: 02208FB009
CDC 9427H Hawk Disk Drive on 960/980 and 990 Systems.

TI Dwgs. 943981, 937514, 937508, 973689 and 945180. This
FSB references and supplements FSB 02208FB006, dated 2/13/79.

Al1 CDC Hawk disk un1ts used with TI 960/980 or 990 computer
systems.

The CDC Hawk disk is used as a peripheral device for both
960/980 computer systems and 990 computer systems. Due to
the fact that the Hawk disk is a multiple use peripheral, there
exist inherent internal differences in switch settings, PWB
assemblies, sector adjustment, etc. for each system application.

This FSB will try to address several of ths distinctive differences
between Hawk disks used on both types of computer systems. It

will also try to address some possible problem areas which may be
encountered while servicing or installing the Hawk disk unit due
to these inherent differences in system application.

The CDC 9427H "Hawk" disk drive is a 10 megabyte disk unit con-
taining one "fixed" disk platter and one removable disk platter

~cartridge. When used as a peripheral component of a 960/980

computer system, the Hawk disk is identified as a DS44H disk unit.
When used in conjunction with a 850 computer system, the Hawk disk
is identified as a DS10 disk unit. The Hawk disk is also used

as a peripheral component on Tl distributed processing systems.
However, this FSB will not cover this application.

The names DS44H (960/980) and DS10 (990) should not be used .
indiscriminantly or 1nterchangeab1y when discussing a Hawk problem
over the phone or especially when requesting replacement parts or
replacement whole blood units. The DS44H Hawk and the DS10 Hawk
are each a separate and distinct disk unit.

The Hawk disk is set up for and tested as a DS10 disk (990 con-
figuration) when it is received from the vendor, during incoming
QC testing (TI Dwg. 937514). The Hawk remains set up as a DSI0
(990 configuration) disk drive until it reachas final Systems
Test, prior to being shipped to the customer as a system component.
In Systems Test, the Hawk disk itself is configured for the apprec-
priate computer system application (960/980 or 990).

i TEXAS INSTRUMENTS

INCORPORATED

P.O. Box 2509 M/S 2212
Austin, Texas 78769




FSB NO. 02208FB009
Page 2

In Systems Test, if the Hawk disk is to be used in a DS44H
configuration (960/930 only) it is converted frcm the DS10
configuration (990 configuration) by performing the following
conversion procedures: '

1.

A special Data Recovery PWB (TI P/t 943582-0001) with a
fast phase locked jcop {modified by TI Dwg. 243981-0001)
must replace the standard 690 Data Recovery PWB (TI P/N
943848-0016) located internally to the Hawk disk unit.

Switch settings on the Hawk disk internal PWB's must be
changed to the 960/980 settings, per TI Dwg. 94518Q.

a. I/0 PuB (71 P/N 943848-0011, -0012) switches S7, SZ; S4
b. Servo PWB (TI P/N 943848-0004) switch S3

c. Data Recovery PWB (TI P/N 943982-0001) switches S1, S2*
*Data Recovery PWB switch S2 should be set to reflect
1/4 Cell Data clock in the 960/980 configuration as
opposed to 1/2 Cell Data clock in the 930 configuration
(refer to FSB 02208FB006 for 990 settings only).

The "fixed" disk sector counter must be changed from a 20
sector per revolution count (990 DS10 setting) to a 24 sector
per revolution count (960/980 DS44H setting). This is accom-
plished by physically changing the fixed disk sector sensor
mount to the appropriate sector ring setting (guide pin No.3).

NOTE: Precaution is taken at the factory to insure
that during the sector sensor mount change,
the sector sensor itself does not come into

- contact with the sector ring. Damage to
the sector sensor and/or sector ring will
result if contact is made while the sector
ring is allowed to turn.

A label (TI P/N 940042-0001) must be affixed to the Hawk
disk front panel to identify the switch/indicator functions
and locations.

Once these modifications have been accomplished, the Hawk disk,

now DS44H, is tested in the 9860/980 configuration in Systems
Test prior to shipment and installation at customer site.

If the Hawk disk is to be used in 990 customer configuration,
Systems Test does not normally have to perform any conversion
procedures as the disk unit should be set up for use in a 950
configuration when it is tested at incoming QC ard also again
at factory Unit Test.



ACTION
REQUIRED:

cosT
DISTRIBUTION:

SPECIAL TCOLS
REQUIRED:
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REQUIRED:

EFFECTIVITY:
ORIGINATOR:
APPROVALS:

FSB NO. 02208F3003
Page 3

CE should be aware of the DS44H modifications which allow the
Hawk disk to interface with the 950/98C ccmputer systems. It
is possible that a CE may receive a Hawk disk which is set-up
incorractly for a particular application {either 960/950 or
990), especiaily when a Hawk disk is sent as a whole blood
replacement.

CE should inspect tne Hawk disk for correct configuration prior
to unit installation and verify all portxnnnt switch sett1ngs,
Data Recovery PWB type, and sector ring alignment.

If Data Recovery PWB is wrong type, contact your iocal Inventory
Spares personnel to obtain the corract type:

Data Recovery PWB (990) TI P/N 943848-0016
Data Recovery PWB (960/980) TI P/N 943%82-0001
None. This FSB is for information only.

None

None

February 22, 1979

Dale Ritzen™ _ | n

i MIKE THOMPSON 37  JIM STRGRG
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ACTION
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) ' COMPUTER
ECE SERVICE

coC

28 March 1979 NUMBER: (2208FBC11

"Unit Select” signal causing errcneous Hawk disk faults.
CDC Field Change Order No. 18578, dated 3/17/78.

CDC 9427H “Hawk" MHD units, CDC S/N 350-19974.

An erroneous fault can occur when either or both of the
disk unit "Write Protect” switches are enabied and the
signal "Unit Select" is toggled by the disk controiler.

The fault condition is due to ground noise generated by

the peripheral drivers which drive the "Unit Select" signal
1ine when the disk unit is selected for a disk operation by
the controller. A spike on the "Write Enable" caused by
ground noise toggles "Write Data" signal and sets the
fault latch.

This condition will not effect previously written data even
though the fault condition occurs.

CDC has modified the S5427H MHD Control PWA, TI P/N 943848-0003
(CDC P/N 75891657) to separate the logic grounds of the write
protect circuits from the "Write Enable" circuits. This modi-
fication consists of cutting a circuit etch run and adding a
wire jumper between two sections of ground circuit etch. This
provides IC's Ul to Ul4 with a separate ground from Ul5 to U44.

This modification raises the revision level of the Contrcl PWA
to revision level "C", (or 758391657C as stamped on the PHA).

If CE encounters a CDC 9427H “Hawk" MHD drive which exhibits
a tendency to latch up a disk unit fault when selected while
the "Write Protect" switches are enabied, he should check the

revision level of the Control PWA. The revision level should b=

revision C or later.

If it is not at the correct revision level, a Control PWA (CODC
P/N 75891657, TI P/N 943848-0003) revision C or later, shculd

first be obtained through the local Inventory Spares office before

initiating further corrective action.

If warranty, charge to 0711-0043-9XX.
I contract or billable, charge to 1764-XXXK-501.

[7 'I ‘XAS INSTRUMENTS

INCORPORATED

P.0. Box 2309 M/S5 2212
Austin, Texas 73769
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coC

BULLETIN 10 MBYTE

MHD DRIVE

28 March 1979 NUMBER: 02208F8Q12
Redesign of the Hawk MHD Idler assembly.

CDC Notification of Engineering Change No. 1066, dated
1/25/79.

A1l CDC 94274 Hawk MHD drives.

CDC has recently redesigned the Kawk MHD Idler assembly
(CDC P/N 74793103, TI P/N 943848-0040) to reduce bearing
induced noise and wear batween the idler arm and stub stud.
The new Idler assembly has been designated CDC P/N 75895411.
COC will not stock the old Idler assemblies once the new
Idler assemblies are put into production.

The new idler assembly is functionally and physically inter-
changeable with the previous idler assembly. The changes to
the Idler assembly consist of:

1 - Material that Idler is made of was Aluminum, 15 now Steel.
2 - Improved Idler spring.

3 - Use of Roulon J bushing in Idler assembly.

The néw Idler assembiy will have the same TI P/N as the
previous Idler assembly since they are directly compatible.

Invantory Sparas personnel should note the change in the CDC
part number. They should also note that the TI P/N will remain
the same as the new Idler assemblies are substituted for the old.

CE's should note the design change and be aware of the passible
change in Idler assembly material and components, bearing in
mind the complete interchangeability between the old and new
Idler assemblies.

None. This FSB is for information only.

EFFECTIVITY: March 19, 1979

None ot
ORIGINATOR: /Egje Ritzen~
=L {) - /2*,
None APPROVALS: /Z;‘,/ _///f‘;/ TN 2T }éﬂ'l/ ANy
# 7 MIKE THOMPSION 7 JIM STRONG

@]
TEXAS INSTRUMENTS

INCORPORATED

P.0O. Box 2908 M/S 2212
Austin, Texas 78769
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SOLUTION:

COMPUTER
SERVICE

BULLETIN - 250

COMPUTERS
27 February 1979 NUMBER: 02940FB033 E

990 TILINE device priority

Memo from Mike Choate, dated 1/11/79, concerning TILINE devicé !M
configurations. ECN No. 448751 and 442532.

A11 990 computer systems using TILINE devices. ' [

TILINE transfer rate errors can be caused by improper TILINE de-
vice configuration resulting in inefficient use of the TILINE,
unexplainable system crashes and reduced throughput rate. DX10
crashes "20", "80", and "100" (illegal ops) are exhibited during
high CPU and TILINE activity when using DS10 with a DS25 or DS200
controller in the same chassis and user memory in an expansion
chassis. DS200 controllers with higher TILINE priority than

the DS10 will cause the DS10 to get rate errors which would not
be reported on a "READ" because of a microcode problem with the
control ROM on the DS10 controller. In addition, rate errors
can occur in the expansion chassis TILINE master during high
activity if the controller is accessing main chassis memory
across TILINE couplers and the TILINE coupler cable vector is
pointing to the expansion chassis. This problem occurs when

a controller without buffering capability accesses memory across
couplers and is locked out by successive TILINE accesses by
master devices in the main chassis.

To prevent rate errors, correct the master priority by reconfiguring

the TILINE master devices according to the type of TILINE controller
and the data transfer rates. Listed below are the data transfer E
rates and buffering capability for TILINE controllers used in 990 '
systems. Buffering the data from the disk allows the controller to
transfer data to the TILINE during high CPU activity, exclusive of g
transfer rate errors and data losses. The system software should [
"retry" controller errors such as rate and/or data errors.

i TEXAS INSTRUMENTS
INCORPORATED

P.0. Box 2508 M/S 2212
Austin, Texas 787869

TILINE DEVICE TRANSFER RATE BUFFER SIZE [

DS 31 1 WORD EVERY 10.66 US NO BUFFER
FLOPPY 32 US 2 WORDS [
DS 10 1 WORD EVERY 6.4 US I 16 WORDS "
979 TMTC, 1600 BPI 33.33 US NO BUFFER l
979 TMTC, 800 BPI  66.66 US : NO BUFFER :
DS25, 50, 200 2.48 US 128 WORDS I
|

| F—
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FSB NO. 02940FB033
PAGE 2

SOLUTION: (CONT) ECN No. 448751 changed the microcode in the control ROM on
’ the DS10 controller to allow the reporting of rate errors
on a "read". The controller assembly, TI P/N 937505-0001,
was upgraded to "Revision R".

To prevent a non-buffered controller from being "lecked out®,
resulting in rate errors, the TILINE cable vector can be
changed to point towards the CPU chassis. However, if this

is done, the CPU will be unable to issue the TIOLRESET signal
to the expansion chassis unless CRU expansion is used in the
same chassis. For systems not having CRU expansion, ECN

No. 442592 upgrades the control cable assembly, TI P/N 945089
to "Revision C" to allow the CPU to reset the expansion chassis
when the cable vector points toward the CPY.

ACTION

REQUIRED: If a system is configured such that a DS200 has higher priority
than a DS10 and the system is exhibiting unexplained crashes such
as the ones described above, replace the DS10 controller with a
REV. "R" assembly or later and reconfigure the system TILINE
devices to reflect the proper TILINE priority based on transfer
rates and buffer capability. The system interrupt configuration
also would have to be changed or the system would have to be
"Resysgened”. The system configuration label should be updated
to indicate the new configuration.

If a system has a non-buffered controller in an expansion
chassis and it accesses main memory often and there is CRU
expansion in the same chassis, the control cable vector should
be changed to point towards the CPU chassis. If there is not
CRU expansion in that chassis, the control cabie should be
replaced with Assembly Rev. "C" or later and pcint the vector
towards the CPU. ~

Figures 1 and 2 should be used as guidelines when reconfiguring
the devices to the proper TILINE priority.

In the event that memory is divided into two chassis, it is
advantageous to have only two controllers in the main since
most of the transfers (except for system disc) would be to
user memory in the expansion chassis. In addition, the TLC
must be considered as a contraller if there is a controller
present in the expansion chassis. Tnis would speed up the
system operation and decrease the possibility of rate errors.

 CosT
DISTRIBUTION: If warranty call, charge labor to 0711-0043-9XX.

If contract or billable, charge Tabor to 1764-XXXX-901.

If billable and assembly is replaced, charge customer fixed
price repair.
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CHASSIS DEVICE TLAG PRIORITY
SMI * LOWEST *
AU .

MEM
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MEM

MEM

DS25, 50, 200 6TH
bS10 STH
911 CRT

979 TMTC 4TH
TL FLOPPY 3RD
DS31 - 2ND
TL COUPLER * HIGHEST *

FIGURE 1 EXAMPLE CONFIGURATION MAIN CHASSIS

CHASSIS DEVICE TLAG PRIORITY
CRU BUFFER * LOWEST *
TL COUPLER
MEM
MEM
MEM
MEM
DS25, 50, 200 STH
DS10 4TH
911
911
979 TMTC 3RD
TL FLOPPY 2ND
DS31 * HIGHEST *

FSB NO.
Page 4

02940FB033

FIGURE 2 EXAMPLE CONFIGURATION EXPANSION CHASSIS
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