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PREFACE

This manual contains flow charts, timing charts, and special-
purpose diagrams to assist in the maintenance activity on the
IBM Single Disk Storage (Incremental Access).

Simplified drawings have been prepared for functions which
are not readily perceptible in the system diagrams, or for which
the logic requires multiple pages.

The system diagrams at the engineering level of the equipment
should be used in preference to the maintenance diagrams where-
ever there is a conflict between the two types of diagrams.

Third Edition (May 1969)

This manual (Form Y26-4126-2) is a complete revision of and makes obsolete,
Form Y26-4126-1 and its supplement Form Y26-0163.

Significant changes or additions to the specifications contained in this publication are
continually being made. When using this publication in connection with the operation

of IBM equipment, check the latest FE Publications Systems Sequence Listing, Form
Y20-0073, for revisions or contact the local IBM Branch Office.

The illustrations in this manual have a code number in the lower corner. Thisisa
publishing control number and is not related to the subject matter.

Copies of this and other IBM publications can be obtained through IBM Branch Offices.

A form for reader’s comments is provided at the back of this publication. If the form
has been removed, send your comments to the address below.

This manual was prepared by the IBM Systems Development Division, Product
Publications, Department G24, San Jose, California 95114.

@ Copyright International Business Machines Corporation 1967
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CPU CABLE
SOCKET A2/A3 CPU DIRECTION - (503) (503) (503)
LINE = - ACCESS GO g’gg; > ACCESS AMPLIFIER g’gg; ™ voice coiL E?gg;
TERMINATOR | 10-20 MIL STEP - ACCESS LOGIC AND POWER DRIVER (801) ACCESS (801)
LINE = | + ACCESS READY CIRCUITS CIRCUITS ASSEMBLY
DRIVER - -
XA031 XAOL 1 XAOk42
_ LINE - SEETOR PULSES
DRIVER (o)
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< + TIMER 90 SECOND CIRCUITS - TRANSDUCER
- FILE READY (501) XAO51
B NTERLOCK L (28;) xhos]
K LOG
LINEx " - HOME SWITCH ! e §7o|;
DRIVER CIRCUITS AND (702)
+ CE INTERLOCK
OPERATION SENSORS
XA051 & XA052
- WRITE DATA "(502)
LINE = D.F. WRITE DATA*
TERMINATOR (703) D10DE HEAD
< WRITE CLOCK PHASE A & PHASE B (801) o 0
- CPU CLOCK GATE WRITE DRIVER » MATRIX | XAOI3 _ |
CPU HEAD SELECT (502) HEAD
- 1
- CPU WRITE GATE - XA012 & XAO0I13 XA013 XA013
)
Y
WRITE  (502) (502) (701)
- AF —»  READ AMPLIFIER —e— DATA
CIRCUITS SEPARATOR |
XAO11 XA021 XA021
- WRITE SELECT ERROR
- READ DATA
TINE = RAW READ DATA
DRIVER
- READ CLOCK
LINE = - CPU READ SELECT
TERMINATOR

Data Flow and Control

“ USED WITH 2310 REMOTE

DATA FLOW AND CONTROL

DATE
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SECTOR TRANSDUCER PIN  CONN
TRANSDUCER , ohEs 808 [ amp D07 -SECTOR PULSE
N 2 EbAL — INV
1 3 ELDL XAOS 1
— \ i DLEL B03 o
4 5 ELA6
6 ELD6
secTor |Jo7l 165 ps| BO8 INV | D10 I BO3 BO8 BOL ~REFERENCE PULSE
/L 165 IS | P 890 ps |22 AND
DETECTOR[ P ss INV
5
\ XAO'E; XAOi; XAO&; XA051 |DI2 Di2 XAO5 1
& K2 K2 ~FILE READY
PIN SIDE -WRITE SELECT ERROR
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FILE READY
GOk
803 INV o AT O%\ SPEED s3] AND BO8 AND B12 +HOME DRIVE
( SPEED INV |
DETECTOR XAO5 1 DIl
XA05] XA051 XA052 602
k2 J2 J2 D09 J2 XA051
J2
-WRITE LOCK RESET
e HEAD_HOLD Alol
70% + = AND 1002 3
HEAD LOAD FILTER SPEED r d} 70% SPEED D05 INV & B10
SW #l 5o Ms pn DETECTOR 803 | DRVR
| 1NV | DELAY
605 FILE XAo51 XA052
— (@) J2 J2
= - XA051 READY
OPEN WHEN 12 XA052 HEAD LOAD
HEADS ARE . 12 HEAD PICK
LOADED C |soLenoin | 3
L
o 70% Jog | ANP 607 coz] EF |03 B10 D13
FILTER WO TS POWER
) W
q 90 SEC XAO52 XA052 XA052
= 1
/ 613 J2 L2 M2 >
OPEN AFTER XA051
90 SEC J2
+ MOTOR ON SIGNAL
> CART. UNLOCK
+6V ‘
HOKE S #3 CART. UNLOCK C [soLENoID | ]
D06 +8vV
- HEAD LOAD SW & N/C AND
1NV _&
B + HOME BOL JDRVR
0
02 FILTER B02 32
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C| rReway k1| J
- DRIVE MOTOR ON
= XA101 START RLY
+48V GND STOP 3
Ki-1

Seotor Detector and Interlock

SECTOR DETECTOR AND INTERLOCK
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2.6 MS —— 1
C(E EIIESE-ETII-‘\?II;)} D13 OR INVERT ?_GOS AND INVERT 807 58 N 9 XAlol |
CPU DIRECTION DIl Bl 210 XA031 |
(- REV + FWD) BO3 G2 |
+ HEAD LOAD XA031 — XA031 |
SWITCH 0 G2 G2 , |
TACH
Py + -access Reverse | || gurren PREAMP POMER ot
AMP
@05 —9—  nou1 BRIDGE
AND INVERT KJ12 —ACCESS FORWARD
D13 XAk XA0L2 ACTUATOR
e G13 le F2 M2 XAOL2
. XA031 N F2G09
D07 OR (TACH BAL) D05
+ HOME DRIVE : AT LA 62 o2 ce ~ FEEDBACK |
B13 | INVERT = SET
XAO3 I XAOL1 — ||
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Bo5 | DETECT B13 INTEGRATOR
+6V + ACCESS RDY XAOL1 YAOL1
*+ "
D10 N J11
62612 60 VARIABLE
CE SINGLE STEP | — OR BO7 D06 10 MS DOk ACCESS
62603 Go3 LATCH ss READY
D04 —1xA031 XA031
513 D06 G2
e N OR G2 L? SWITCH
AND 605 (DETENT  KB09
— INV SQUELCH)
XA031
XA03 1 &2 1500 XA031
CE CONTINUOUS = 2 LEVEL SET 10w N2
- BO5 oDD EVEN
XAOK1 P DETENT DETENT
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-ACCESS GO +48v
XA101 XA101
RESET
~—_— L
AND TP JO
f 20-MIL. ( rﬁ)’>
\‘ 10-MIL. ‘ AND INV DETENT —e J13 [+AND INVERT s | Lt wveRT |
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ACCESS & DETENT
DATE| SEP 65
TYPE
Access and Detent Control IBM 502
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— T
XA031 } Plus after XA031 G2D0s i P}},s when go is
1
10 s ::: Single Step 2
connection with using system
(Not GO Latch Reset) GO Latch Reset

G2D04
Access Ready

there is a conflict between the two types of diagrams.

The system diagram at the engineering level of the equipment

should be used in preference to this maintenance diagram where
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i (Not Restore to Home)
I

Level Detector

G2D04
Access Ready

The system diagram at the engineering level of the equipment

should be used in preference to this maintenance diagram where

there is a conflict between the two types of diagrams.
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Home Drive A (Restore to Home)
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ferd= Continuous gt 62605
@* L —g L o et (2.6 ms SS) AR
10 ms  Variable Step A orfl FL G
Access Ready XAO031
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(Not GO Latch Reset) GO Latch Reset
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-WRITE LOCK
RESET - 8259
"0 Hz D0% Jv\,S A -O +35V
XAO11
- OR JO7 1 anp INVERT
! __/_ BO2 SCKT L2
HEAD 813 | INVERT f pop . D02 | INVERT | go; + WRITE HEAD 1 . A
SeLcT XA012 I xa012 XA011 ’
¢ B10 E2 E2 H2
SWITCH v,
10K INVERT D02 AND
XAG12 INVERT | 607 _gpap WD 1 H2 DOS -
OR E2 Do5 XA012 2 HDS SEL DET BOL| INVERT
+6 8ok INVERT E2 bos| AND D07
= t AND pog_| A0l XAOTT
Do H2 A2
803 XA012 2| INVERT 409
E2 N -READ HD 0 H2 _ D06
+ CE Dl2 & 8
INTERLOCK # XA012
E2
WR. A WR _ERROR o\, *WRITE LOCK
__/_ AND o |ﬁ\r}2m . INVERT LATCH @~
B12 D13
- WRITE WR. Bo2 . | INVERT | u11 a1 & + WRITE HEAD 0
GATE —0D —& F 1
XA012 . Jo7 XAO:; on;; BI3 XAOHZ || R SEL ERROR [
E2
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INVERT c
-CLOCK Dok Jo7 ERASE | ::SLSE
sATE XAOég WINDING CUR. DET| BO7
D02 |[XAOT1
SCKT H2
BO7 .
AND
READ/WR I TE
Bo2 [ OR WINDING < INVERT [ D10
o D06 CLAMP OUTPUT OF WRITE TRIGGER I
BO5 1w
B2 SELECT DIODES c b ¢ ¢ D D
FOUND ON XAO13 —_nnrnJo
€10 Jio BO3 CLOCK & DATA
PRE READ
AMP AMP
XAO21 D06 xpo21 |
: 60
-WRITE 807 ruTnus BO2[TNUS E2 | co9[ 09 D2 |G07 ¢ TEST POINT
DATA GATE ——@— 0D L 00 AND
GATE | JO4 D K} ?
B8 XA012 XA012 N WRITE |.GO4 YAO13 ; XA013
E2 E2 SCKT E2
| I— TRIGGER SCKT E2 +35V E
BO7
- MINUS MINUS PN XA012 N GO05
1.4 Mc.OSC. ® £2
RC AND AND
406
GATE [ XA012
XA012 XAO12
BOS E2
N E2 E2 Qv
| R

-CPU READ SELECT

Write Driver Control

WRITE DRIVER

DATE| SEP 65
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File Start Sequence

XA051

DISK

NO REacHES Fuly-YE

SPEED

L | 3 b | 5 6 I 7
cRy +3V, -3V, +6V,
PONER ON +48V TO FILE
70% N
T s pecp DET, 70%
?
* VOSI
SET 70%
70% XA051 LATCH XA051
CARRIAGE | xa051 LATCH STAYS RESET >
RESTORES END OF SEQUENCE
HOME <ﬁ_‘
D ISCHARGES
INTEGRATOR | XAO5!
K2 NO
T PICKED
HEAD PICK
CURRENT XA101
APPLIED
END
OF N CART. Y ART UNLOCK SOL
SEQUENCE - IN PLACE DEENERG IZED
XA101 XA101
ATO1 HEADS LOAD
N CARTR, Y YES
- LOCKED I
XA101
\\\ XA101
MOTOR HERD PICK  Katon uo s XA052
XA101 RELAY K1 cten | xar01 CURRENT OFF DELAY
PICKS
START y
FILE READY
XA101 RELAY TIME FOR (HEADS XAD52
K3 90 SEC XA101 LOADED)
PICKS
/
XA101 MOTOR START END
K2 OF
PICKED Xat01 SEQUENCE
K3
XA101 DROPS

FILE START SEQUENCE

DATE | SEPT65

TYPE

601
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(1] +3V, -3V, +6V
POWER ON +48V TO FILE

FILE
STOP XA101
OFF
FILE HEAD LOAD DRIVE MOTOR
052 CURRENT XA101 RELAY Kl&K2 XA101
NOT READY XA05: DROPS DROPS
A \

XA101

HEADS MO
UNLOAD XA101 SLOWS

HOME

NO
SW TRANSF

NOTE:
SPEED DETECTOR
HOME DR 1VE oo PICKS 70% LT. AND
REVERSE A05 STOPPED RESETS WHEN STOPPED
XA051
(CARRHZ§ET°R53 XA051 CARTR IDGE
XA031 UNLOCK SOL | xA101
PICKS

CART.
UNLOCKS XA101

END
oF
SEQUENCE

FILE STOP SEQUENCE

DATE

TYPE

IBM 602

File Stop Sequence
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ACCESS l
G0 XAD31 ¢ ¢
START
TACHOMETER | XAOk1
REVERSE FORWARD ACCESS READY |xa031 TAKES CONTROL YES
DIRECTION? S INGLE OF MOT 10N
SHOT XA031
INTEGRATOR DETECTOR INTEGRATOR DETECTOR INTEGRATOR DETECTOR l
LEVEL SET FOR TRIP AT LEVEL SET FOR TRIP AT LEVEL SET FOR TRIP AT -
5 MIL (1/2 10 MIL STEP) 10 MIL (1/2 20 MIL STEP 5 MIL (1/2 10 MIL STEP) NERG IZE FLIPS
XA0l2 VOICE coIL 031 DETENT
FOR XA03 TRIGGER
—y— DECELERATE
SET J.
GO LATCH | xA031 ¢
! START
RULL ING XA031
TACHOMETER IN
START 2.6 Ms REDUCES DETENT
SINGLE | xA031 CARRIAGE
SHOT XAOL1 VELOCITY l
L TO 2 ZERO
¥ DETENT
XA031
ENERGIZE ENGAGES 3
VOICE cOlL
PULL OUT FOR XA0k2
DETENT  |xa031 ACCELERATION 2L MS FOR TACHOMETER ToO
L STOP CARRIAGE PLUS
= 226 Ms FOR CARRIAGE TO
CARR IAGE nECHAchLm NO ARRIAGE CEASE MECHANICAL VIBRATION
STOPPED OR VOICE COIL IS HOVING?
NOT RECEIVING CURRENT J [ '
INTEGRATOR A0k INTEGRATOR v
CIRCUIT XAOk1 CHARGES BY oh1 ACCESS READY
RES ISTANCE TACHOHETER XA LINE COMES | ya03g
FOR =<4 OMS FOR z3nsT UP TO +3
TACHOMETER CHARGES
INTEGRATOR TO TRIP
LEVEL AT APPROX.
172 TOTAL TRAVEL
INTEGRATOR INTEGRATOR
REACHES REACHES
TRIP XA0k1 RIP XAOk1
LEVEL LEVEL
LEVEL
DETECTOR XAOk1
TRIPS
RESET
o SINGLE STEP ACCESS
LATCH XA031

Single Step Access

DATE

TYPE
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| 2 1 1 s | T 7
fe START RUN STOP -
XAQ52 42802 DRIVE MOTOR ON *“‘8"1 ' : I
eno ) ‘
1 1 | I
XA051 J2612 REFERENCE PULSE GATE SV ! . l | .
S O I LA 11 O
i
T +5.5V i § L d .
XA051 42013 INTEGRATOR FULL SPEED l I 30 RoM
TRIP LEVEL 2 vl
GND I |
A +5V g3y 4t . ,
GND )
XA051 J2J05 SET 70% LATCH +3y i {os ‘ | U_U_U_l—ﬂ I_I |_| ﬂ
GND —| l——-l I——’ I——I L”J | . I |
+3y 3 ¢ l l
XA051 J2B03 WRITE LOCK RESET <
GND I | I
XAO51 J2D09 70% LATCH +3v S | l
l GND l I | ]
XA052 J2D06 CARTRIDGE LOCK +48y $ ¢ I .
oo | | | L
XA051 J2613 90 SECOND DELAY 3N . . | I
90 SEC ———[—-—:r |
GND ? |
‘ |
XA052 J2607 HEAD PICK SIGNAL 2V |
25 MS —>—|
GND S\ )l

Sector Detector and Interlock (Part 1 of 2)

SECTOR DETECTOR

AND INTERLOCK

DATE

TYPE
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| 2 1 | | 3 I
|
|
' ——F STOP
START > RUN
. I |
1 I '
2.5V ¢
XA051 J2605 HEAD LOAD SWITCH . | | L
GND
: 1 I
! | I
XA052 - FILE READY DELAY +2.5v4:7 | W
GND ;
! | l
+3V : l l
XA052 J2n11 FILE READY DELAY T :
GND ‘ I |
| | |
+48v |
XA052 J2B10 HEAD HOLD | :
GND . ' l I
I ] l--l r—-| +2,5v
XA051 J2602 HOME SWITCH | || | |
GND ‘ ——a ! |
| ! l
] |
+245V ! +2.5v .
XA051 J2B12 HOME DRIVE | ' n
i ]
i T
I | I
| l |
+3V
XA052 J2B08 FILE READY ' l
GND
| | I
| H
XA051 K2J09 DRIVE COIL |
2200 Us | +100 us |
+3V
XA051 K2D07 SECTOR PULSE 4o 165 vs
= - GND .
mT -
gg e SECTOR-TIME R5Ms "
E 3 _+6V I l
XA051 K2604 REFERENCE GATE 5830 U B B |
GMD —'—I——I . l
+3V ! I I
XA051 K2 BOL REFERENCE PULSE 3 :

Sector Detector and Interlock (Part 2 of 2)

SECTOR DETECTOR

AND INTERLOCK

DATE

TYPE

IBM 702
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| 2 | | 1 5 1 6 |
XA012 D2D06 READ SELECT '
XA012 E2B02 WRITE GATE +3V
GND
XA012 2813 HEAD SELECT . +3V | .
GND -——l
.43
XAOT1 H2B12 WRITE LOCK I
GND } .
XAO11 H3807 CLOCK GATE +3V | .
' GNp L
™ | : .
XAQ12 E2B12 WRITE SEL HEAD O . 1 I l
] LI .
XA012 £2602 WRITE SEL HEAD 1 IV + ]
| GND — -
e ' ol L3 ,
| ~ 19V EXPANDED .TIME SCALE | .
XA012 E2J09 HEAD O ERASE . . +hy l ) ) :
+1,5v v ' | = [ ;! | | CELL !
’ . ' TIME
' : I : l I I . l | 1.4 I . +35V .
| | | | I | I I us | ‘ +4y .
. . [ , . N \J \—J\J \J \mﬂﬂuumﬂu
XA012 E2607 HEAD 1 ERASE s t 1 l —r | | | : |
. } . . . .
ML L] IR AT AR R
XA012 £2807 WRITE DATA o ”I l T [ [ N | ! : )
~ ool o0 b ~ :
: : T T T TR O R O IR (R I I '
+3V | . . .
wolz || €08 | MRITE oSCILLATOR AR ERRERRRANRR
GN i L o ;
+36V | T N N 1S A I T T IO N A i l ]
. +hy 1 . . . | - .
XAO11 H2002 WRITE RESISTOR \
READ WRITE SELECT AND
WRITE DRIVER
DATE
eE
IBM 703
Read Write Select and Write Driver .
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| 2 | 1 [ | 3 | 6 | 7
READ
XA021 D2D06 CPU READ SELECT READ
CE TEST POINT .7 70
XA021 D2G07 1.5v
(AFTER DIFFERENTIATION) PE?S
PEAK -
XA021 c2B12 DETECTED READ SIGNAL
XA021 c2J12 INVERTED CLOCK
XA021 €28B05 600 ns WINDOW
XA021 €2803 CLOCK OUTPUT l I | I I - I | 1 ] I -
XA021 - SELECTED DATA BIT n . I'L . ” .
XA021 €2D05 DATA OUTPUT .

Read Amplifier and Data Separator Timing

READ AMPLIFIER AND DATA

SEPARATOR TIMING

DATE

TYPE

IBM 704
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XA031 62011 DIRECTION LINE

XAOL1 F2J06 10-20 MIL LINE

XA03 1 62413 DETENT FLIP=FLOP

XA031 62603 ACFESS GO PULSE

XA031 62605 2.6 MS DELAY SINGLE SHOT

XA031 62J12 ACCESS FORWARD

XA031 6240 ACCESS REVERSE

XAOL 1 F2G09 BRIDGE CURRENT FEEDBACK
(20 FEEDBACK VOLTAGE)

XAOk1 F2812 TACHOMETER VOLTAGE

XAOk1 F2B13 INTEGRATOR CHARGE

XA031 62807 GO LATCH

XA031 62D04 ACCESS READY

20 MIL FORWARD STEP 10 MIL FORWARD STEP
+3V
GND
+3V =
-
GND A

0DD DETENT

20 MIL REVERSE STEP

10 MIL REVERSE STEP

L EVEN DETENT

+3V Y

GND

T

GND

GND

+3V
e— 2.6 15 l
GND !_I 1 }_—J
: {
- . ACTIVE LEVEL - |
3.8% |3.8ms | ! | | |
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