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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.

First Edition
Specifications contained herein are subject to change from time to

time. Any suchchange will be reported in subsequent revisions or
Field Engineering Supplements.

Copies of this and other IBM publications can be obtained through IBM Branch Offices.
A form is provided at the back of this publication for your comments,
This manual was prepared by the IBM Systems Development Division,

Product Publications, Dept. 455, Bldg. 014, San Jose, California 95114,
Send comments conceming the contents of this manual to this address.

© International Business Machines Corporation, 1967
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1 3 ] 1 6 1
ELECTRONIC GATE ASM
BASE CABLE ASM
HEAD CABLES ———#
ADAPTOR
" TRANSDUCER CABLE ASM
VOICE COIL CABLE
CE SWITCHES
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SW | CARTRIDGE IN-PLACE
" HEAT=SINK SW 2 INTERLOCK
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SW4 FRONT : SW 4 HEAD LOAD
SWITCH SW 4A  HEAD LOAD
3 SW 5  CE HEAD SELECT
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2 | ] 4 ] 5 6 7
CPU CABLE
SOCKET A2/A3 CPU_DIRECTION (503) (503) (503)
TINE = - ACCESS 60 f;’gg; > ACCESS AMPLIFIER ggé; VOICE COIL éggg;
TERMINATOR cc
10-20 MIL STEP i ACCESS LOGIC AND POWER DRIVER (801) ACCESS (801)
LINE = + ACCESS READY CIRCUITS CIRCUITS ASSEMBLY
DRIVER N
XA031 XAOk1 XAOk1
LINE = - SEETOR PULSES 501
DRIVER - REFERENCE PULSES SECTOR (702)
petector  (801) SECTOR
+ TIMER 90 SECOND CIRCUITS TRANSDUCER
- FILE READY (501) | XAO31
. ol
INTERLOCK LOGIC
LINEx - HOME SWITCH 201
DRIVER CIRCUITS AND (702)
+CE INTERLOCK
OPERATION SENSORS
XA05 1
- WRITE DATA
(502)
LINE = D.F. WRITE DATA™
TERMINATOR | (703) DIODE HEAD
. WRITE CLOCK PHASE A & PHASE B (801) 0
- CPU CLOCK GATE WRITE DRIVER o MATRIX | XAOll
CPU HEAD SELECT (502) HEAD
> o 1
- CPU WRITE GATE XAO11 XAO1 XAOT1
y
WRITE  (802) (502) (701)
sareTy  (703) 8o1)
READ AMPLIF[ER —¢-1 DATA
CIRCUITS SEPARATOR |
XAO11 XA021 XA021

Data Flow and Control

- WRITE SELECT ERROR

= READ DATA

* USED WITH 2310 REMOTE

LINE = _RAW_READ DATA *
DR IVER
- READ CLOCK
LINE - CPU READ SELECT
TERMINATOR

DATA FLOW AND CONTROL
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Sector Detector and Interlock

o

| 2 ] 3 ] i | 5 6 ] 7
SECTOR .
TRANSDUCER TRANSDUCER PIN  *O%e 808 [ ao L. 007 -SECTOR PULSE
\\ 3 2 ELAL ?_— INV
3 ELDL B3 | XA051
\ I DLEL K2
4 5 ELAG A
6 ELD6
secTor |J071 165 us [\BO8 INV IDI0  p 890 uUs _B°_3$ BOB | avp f BOM -REFERENCE PULSE
DETECTOR[ | SS s INV
XAD51 XA051 XA051 XA051 | D12 D12 | XAO51
K2 K2 K2 K2 K2 ~FILE READY -
L———"M_
PIN SIDE -WRITE SELECT ERROR
BOTTOM
FILE READY
ok Go4 +HOME DRIVE
B03 INV >—-€)—— % POt WV o3| AN |\B08 AND P TR s B
SPEED ) e INV INV
IDETECTOR XA051 XA052
XA051 5 602
XA051 DO 2 XAO51 XAO51
K2 % J2 9 % >
-WRITE LOCK RESET —t
+6V HEAD HOLD
70% + => 70% SPEED bog | AwD 100g
HEAD LOAD FILTER SPEED '_‘ﬁf $ INV
SW #UA DETECTOR BO3
INV ko MS o1 XA052
——-ﬁ)— DELAY XA051 32
o FILE 12 C
= READY
XA051 XADS2 HEAD LOAD
J2 > HEAD PICK
+35 42 C|soLenoip | J
90 SEC RLY 70% Jog | AP INv | 607 L26o3| Inv K P13
K2-1 FILTER INV POWER
HD LD SW TR -
- 90 SEC XA052 XA052 1
= 613 - XA052 J2 2 50
J2
XA051
J2
+ MOTOR SW ON
> CART UNLOCK D
v CART UNLOCK C soLenoin | 3
HOME SW #3 + = O% SPEED +48V
+ HEAD LOAD SW 4A N/C AND P L_o_qk_
NV BOY s |
602 FILTER x;xoii ||
— XA051 BO2 INV
- J2
MOTOR START CART IN X‘“’fjg START
HEAD LOAD SW PLACE SW #1 CART LOCK SW #2
SW #4 chﬁ C | RELAY K1} T E
o) o—0— o) g
p— 0 SEC
— (®] XA101 START RLY N/o 2
+i8V GND STOP [C |RELAY K2| ]
o—L0O O Kl=1 XA101

SECTOR DETECTOR AND INTERLOCK
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{ 2 [ 3 | I | 5 | 6 I 7
-WRITE LOCK H2813
RESET
"o” D02 8250
| ~—e —AAA -0 +35V
N o0R 407 [ anp INVERT XAOT1
ggﬁgm E2813 B13 _ |INVERT | po2 D02 | INVERT | op JO5 + WRITE HEAD 1 SCKT L2
cE s10 | ¥ T AL xa012 XAO11
SWITCH £2 H2 -
\
INVERT | 002 [ Anp
XAO12 005 INVERT GO7 ~READ HD 1 DO5
OR E2 ong I BOL| INVERT
Bols | INVERT 005 205 ::2” o D07
. 803 I\ xAol2 t 005 | | iR = H2 H2
+ CE £2803 l E2 99 _Reap WD 0 006
INTERLOCK ® P12 | vao12 D ¢
E2
—_ H2B12
WR. A WR Lock +WRITE LOCK
D12 [ AND \
AND I NVERT INVERT LATCH |—@—
DRITE R BO2 | INVERT | 411 Ji 812 DI3 + WRITE HEAD 0
E2802 XAO12 407 | xA012 XAo11 xa011 H2B10
£2 E2 H2 _ 813 w2 k| R SEL ERROR
+ bo2 RESET
INVERT
-CLOCK E2004 Joz ERASE | WR CUR
GATE XAO12 WINDING DET
E2 B07
D02 |XAOT1 3
- SCKT H2
READ/WR I TE
B02 OR WINDING < D10
D06 CLAMP OUTPUT OF WRITE TREGGER
BOS XAO012
E2 —_———————
SELECT DIODES c b ¢ c D
FOUND ON XA013 — N rnjo
D2BO3 CLOCK & DATA
READ
AMP
D06 XA021 D2607
~WRITE E2B07 MINUS | ; MINUS o2 CE TEST POINT
DATA — D aw | AND —O
GATE )
! waor2 XA012 WRITE XAO1
N 3 2H
E2 E2 TRIGGER XA013
— : : SCKT E2 4357 SCKT E2
-1k uc.osc, 2808 o MINUS MINUS "“°;§
RC AND AND
GATE Y Y
XAO12 XAO12 XA012 g
N £2 E2 E2
[ +3V

~=CPU READ SELECT
WRITE DRIVER

DATE
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_ TACHOMETER | MECHANICAL LINK
: 2.6 MS : —
62013 : 0
CE DIRECTION D13 nl OR INVERT 605 | ANp INVERT B07 ss G05 |
G2D11 D1l Bl J10 w XA101 |
CPU DIRECTION —r n -—ﬁ P XA031 I
D10 o XA03 1 —1 xAo31 G2 . I
[J> G2 G2 i
- 62803 .
DS LOADED SWITCH TACH
HDS LOAD ¢- ACCESS REVERSE | | | guFFER PREAMP POWER . VOICE
AMP : colL
laos : XAOL T BRIDGE
D13 AND INVERT pJ12 ACCESS FORWARD XAGL2 ‘ ‘1 ACTUATOR
1 XA101 F2 M2 XA101
D1l F2
= XA031 oR
0 62 . FEEDBACK |
£ DRIVE 62007 _
HOME DRIV —VV\A— INVERT . XAOk |
F2 LEVEL
gos | DETECT B13 INTEGRATOR
+6V + ACCESS RDY -
? onl;; XAO41
. F2
605 603
62612 . 60 LATCH VARIABLE ACCESS
CE SINGLE STEP - 607 D06 10 MS Do 62004
62603 DO4 ss READY
GO3 XA031 XA031
B13 G2
£ N G2 P SWITCH
AND 605 | (DETENT 809
= INV SQUELCH)
Jo6 XA031 w 1500 A031 7F
62 62 5 X
CE CONTINUOUS &2 T LEVEL SET ] 10w N2
Joé 805 0DD EVEN
OR XA031 DETENT DETENT
In F2 colL colL ey
XA031 RESET ™ "
~ACCESS GO 62 ‘ |
GO LATCH
N AND INV DETENT J13 |+AND INVERT +AND INVERT
F2J06 1 TRIGGER BOL J02
CPU STEP MODE . OR = - 206 waost PRl M
r XA031 D06 XA031 DO6|  xA031
CE STEP MODE G2 @2 | 62
XAOk41
F2
AND INVERT
INVERT K Jn
£ 62012 XA031 XA031
a2 62

ACCESS & DETENT

DATE

TYPE
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XA101

] 3 | b I 5 [ 6 | 7
ChU T3V, -3V, 46V,
POVER ON +48V TO FILE
< 70% >
1% % pEED DET: 10%
?
| ‘ x\\\\\v/,//;;osl ;
SET 70%
CARRIAGE | xa051 70% XAOS51 LATCH XA051
RESTORES LATCH STAYS RESET
HOME END OF SEQUENCE
DISCHARGES
INTEGRATOR | XAO5T
. K2
————-I PICKED
HEAD PICK
CURRENT XA101
APPLIED
END <J
oF :
ART UNLOCK SOL
SEQUENCE DEENERG IZED

/ A

File Start Sequence

XA101

XAT01

XA101

MOTOR
RELAY K1 ;{:i? XA101
PICKS
START
RELAY TIME FOR
K3 90 SEC XA101
PICKS
MOTOR START
K2
PickEp | XA1O!T
K3
DROPS

RA
antN
XA051

HE;B\\\\\
NO ,,////jw YES

TFD?

XA101

-

HEAD PICK

CURRENT OFF [KA101

Lo Ms
DELAY

FILE READY
(HEADS
LOADED)

:

END
OF
SEQUENCE

XA052

XA052

FILE START SEQUENCE

DATE

TYPE
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File Stop Sequence

chU T3V, -3V, 46V
POER ON +48V TO FILE
FILE
STOP XA101
OFF
l' \
FILE HEAD LOAD DRIVE MOTOR
052 CURRENT XA101 RELAY K1&K2
NOT READY | XAO5 DROPS A DROPS

NO

HOME DRIVE
REVERSE
APPLIED

XA051

<CARR RESTORED) xa051

HOME
SW TRANSF

YES

HEADS
UNLOAD ) XA1O!

MOTOR
SLOWS DOWN

STOPPED
XA051
YES

CARTR IDGE
UNLOCK SOL
P1CKS

XA101

CART.
UNLOCKS XA101

END
OF
SEQUENCE

XA101

XA101

NOTE:
SPEED DETECTOR

PICKS 70% LT. AND
RESETS WHEN STOPPED

FILE STOP SEQUENCE

DATE

TYPE
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| 3 ] b | | 6 ] 7
ACCESS l
) XA031 ¢ ‘
START :
TACHOMETER | XAOh1
A YES
REVERSE FORWARD CCESISN(';LEEADY XA031 TAKES CONTROL ‘
DIRECT 1ON? S OF MOTION
SHOT XA031
INTEGRATOR DETECTOR INTEGRATOR DETECTOR INTEGRATOR DETECTOR l
LEVEL SET FOR TRIP AT LEVEL SET FOR TRIP AT LEVEL SET FOR TRIP AT ENERG12E
5 MiL (1/2 10 MIL STEP) 10 MIL (1/2 20 MIL STEP 5 MIL (1/2 10 MIL STEP) FLIPS
XAOL2 VOICE COIL -
XA031 DETENT
FOR TRIGGER
’ DECELERATE
SET J. L l
GO LATCH | xa031 ¢
START
RULLING | xA031
TACHOMETER IN
START 2.6 MS REDUCES DETENT
SINGLE | XA031 CARRIAGE
SHoT XA0k1 VELOCITY l
'L T0 % ZERO
2 DETENT
ENGAGES XA031
ENERGIZE
VOICE COIL
PULL OUT FOR XAOL2
DETENT XA031 ACCELERATION XL MS FOR TACHOMETER TO
L STOP CARRIAGE PLUS
¥ 226 MS FOR CARRIAGE TO
CARRIAGE MECHANICALLY CEASE MECHANICAL V{BRATION
NO ARRIAGE
STOPPED OR VOICE COIL IS MOVING?
NOT RECEIVING CURRENT / ] i
] mgggéTgs XAOk1 INTEGRATOR
CIRCUIT XAO41 CHARGES BY | o ACCESS READY
R T e TACHOMETER LINE COMES | ya03
FOR ~ LiOMS . OR‘EH;:‘S‘T UP TO +3
— TACHOMETER CHARGE
INTEGRATOR TO TRIP
LEVEL AT APPROX.
1/2 TOTAL TRAVEL
INTEGRATOR INTEGRATOR
REACHES REACHES
TRIP XAOLT RIP XAOL1
LEVEL LEVEL
L - '
LEVEL
DETECTOR XAOk1
TRIPS
RESET
GO SINGLE STEP ACCESS
LATCH XA031
DATE
TYPE
IBM 603
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2 1 1 s 1 s | 6 7
l,: START s-{@— RUN - - " sToP -
XAQS2 42802 DRIVE MOTOR ON “‘8"—[ I
GND D] 6
1 T I |
XA051 J2612 REFERENCE PULSE GATE 43V - : I ’
wo LU DU, 11 O
- 45,5V { i ! L . .
XA051 42013 INTEGRATOR FULL SPEED I
TRIP LEVEL 30 RPM
GND ) I TRIP LEVEL
~AZ+5V 43V . _‘ ‘_ l : )
wost | oz _—— . WVW_V V V
GND v ‘ .
XA051 42005 SET 70% LATCH +3V l . - I l .
o J LI TLILIU o | R
XA0S1 J2803 WRITE LOCK RESET +3v 3 ¢
| GND I I -
XA051 42009 70% LATCH oy ¢ I I
| el [
XA052 J2006 CARTRIDGE LOCK +48y e l I
o J | |
XAOS | 92613 90 SECOND DELAY B T — . ) l l
90 SEC -————j I
GND Y B |
1 e l
XA052 92607 HEAD PICK SIGNAL . oy l
25 MS -——-l I
GND j‘ )‘

Sector Detector and Interlock (Part 1 of 2)

SECTOR DETECTOR

AND INTERLOCK

DATE

TYPE
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[ 2 ] 3 | [ | 5 | 6 ] 7
1o
|
START RUN STOP
- ——I—
, | I
' | |
]
XAO51 J2605 HEAD LOAD SWITCH . - - +2.5V l | L
GND
! ] l
1 I I _
XA052 - FILE READY DELAY . . . +2.5v-1 | 1
)
GND . ] |
‘ I |
+3v !
XA052 J2n11 FILE READY DELAY . . . —1'— l
GND .
; | |
+48v | l I
XA052 J2B10 HEAD HOLD | |
GND . .
! | I
| | - l.-.'__ 2.5V
XAO51 J2602 HOME SWITCH I N
' P S |
GND ) l- |
|
2.5V ! l !
+2. .
XA05 1 J2B12 HOME DRIVE | . +2.5V I——I
i 1
] 1
| l l
3V | | ]
+
XA052 J2B08 FILE READY | |
aN l
! |
XA051 K2J09 DRIVE COIL - = I
2200 US | +100 US | : . ' ' ’ I '
; +3V e ——
XA051 k2007 SECTOR PULSE . 165 us
xm GND . . . .
m . | - .
o3 | <— SECTOR-TIME R5MS > :
Ef 6V | l |
XA051 K2GOk REFERENCE GATE I . 890 Us - | |
GND . ] —_——— —_—— '
| . l
: I | - I
XA051 K2B0k REFERENCE PULSE +3V }
! GND I—I .

SECTOR DETECTOR

AND INTERLOCK

DATE

TYPE

IBM 702
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€0L

L 2 | ] D I 5 6 I 7
XA012 D2D06 READ SELECT '
XAO12 E2B02 WRITE GATE +3V
GND
XA012 E2B13 HEAD SELECT . a3y
GND —————-I
L +3V
XAOT1 H2B12 WRITE LOCK |
GND. } )
XA011 H38B07 CLOCK GATE +3V |
| anp L :
XA012 E2B12 WRITE SEL HEAD 0 N } - I
| GND I .
XA012 £2602 WRITE SEL HEAD 1 N t ]
| GND 3
| A +19V le——  EXPANDED.TIME SCALE ' L35V -
XA012 £2J09 HEAD 0 ERASE R . +hy L . i i
+1.5V Ty — | : || ; | | ceLL } .
’ 1 ) TIME :
' ! : ' Pl b s L l . 3V
! Cbo b AN NN\
XAOIZ 52G°7 HEAD 1 ERASE +‘|_5v - ) i ] 1 g ; l I I 1 '
prp — — !
. | IR T B N T I )
' L e
wolz | E207 | WRITE DATA 1 O S N O TSt | W 1 TN
. ¥ ] 1 )
T T T L R E H B (L T I :
: ’ TR TR TR NN T NN A N (R IR R |
+3V .
XA012 E£2B08 WRITE 0SCILLATOR o "“Il"""m"”l”"I”” | "I"““I””““m"l"”m”“”I
—
+36V |
. +hy ¢
XA011 H2002 WRITE RESISTOR

Read Write Select and Write Driver

READ WRITE SELECT AND

WRITE DRIVER

DATE

et
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| 2 | S 7
READ

XA021 D2D06 CPU READ SELECT READ

CE TEST POINT
XA021 D2607

(AFTER DIFFERENTIATION)
XA021 c2B12 DETECTED READ SIGNAL
XA021 c2J12 INVERTED CLOCK ]-—I
XA021 C2B05 600 ns WINDOW I'—I .
XA021 €2803 CLOCK OUTPUT | |
XA021 - SELECTED DATA BIT n .
XA021 €2005 DATA OUTPUT -

Read Amplifier and Data Separator Timing

READ AMPLIFIER AND DATA

SEPARATOR TIMING

DATE

Tvee

IBM 704
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20 MIL FORWARD STEP 10 MIL FORWARD STEP 20 MIL REVERSE STEP 10 MIL REVERSE STEP
XA031 G2p011 DIRECTION LINE +3V . . .
GND
XAOL1 F2J06 10-20 MIL LINE +3V
GND
ODD DETENT
XA031 G2J13 DETENT FLIP-FLOP T

EVEN DETENT

XA031 | G2603 ACCESS GO PULSE +3V Y _ r i Y . . y

GND

+6V . . .
|- \ / ' I- \/— +hy

XAO41 F2B13 _ INTEGRATOR CHARGE I —_—2 " IL

+3V ]
XA031 62006 GO LATCH - . [ l . . I"—

GND —— ‘

+3V : ) o .
"XA031 62004 ACCESS READY . ] . | . l

GND

e
<

L
|

XA031 G2G05 2.6 MS DELAY SINGLE SHOT +3V T r
— 2.6 MS ‘ l
GND . ' . |
l
+3V —
XA031 62312 ACCESS FORWARD 3.8 m |3.8ms T i | | [
[ GND {: | | } 2.4 ns|2.4 wsl | |
+3 - I [ J I | !
XA031 c2J10 ACCESS REVERSE i | T I} | ] | ] 3.8 Ms I 3.8 Ms | i o mslanms
GND | | } | ! L
I [ | l .
XAO41 F2609 BRIDGE CURRENT FEEDBACK b | | |
(20 FEEDBACK VOLTAGE) GND |
GND |
XAO41 F2812 TACHOMETER VOLTAGE |
|
I
|
I
|
|

ACCESS TIMING

DATE.

Tree

705

Access Timing (Part 1 of 2) m
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| 2 | 1 ] 6 7
XA031 G2G03 ACCESS GO PULSE +3V Y Y V
GND
XA031 G2G05 2.6 MS DELAY SINGLE SHOT +3V
—L_,_I._z .6 MS I
GND | . . )
+48Y - : : : - - T —
— T [T T
XA031 G2B09 DETENT SQUELCH VOLTAGE +28 I . +28V I . I
I
GND i : . I
oy e W R
XA031 G2BOk4 0DD DETENT VOLTAGE | . +28¢v . r
GND'——'-—J I .
+48y .
i I ~———
|
XA031 G2J02 EVEN DETENT VOLTAGE ] I .

+28V—l_
GND .

Access Timing (Part 2 of 2)

+48v . .
1 | W l__
—_— —_— VOLTAGE ACROSS MOTOR ov H l ll[ -
-L8v . .
> om ¢ > om > = = > = o =
oo mo oo mo om mm om mm
O X ox o x O X O < O < O < O <<
mx mx mx mE mm mm mm mm
- > —> - > - > [l — > [ — =
£° £ = 2 2 s = 2
= 2 4 b - 4 4 4 :
= o = o =) = = = .
= 3 = = =z = = 3
ACCESS TIMING
DATE
wee

706
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L ] | 7
b 4
1v/cH T v
E£2B08 2v/cH . K2J09
WRITE 0SC. (XA012) L, TRANSDUCER (XA051)
OUTPUT 3 DRIVE COIL
(SEE ACC NOTE PG XA012) :
M 3
3 3
5V/CM $ 20V/CM ¥
A \, T N » H2D02 b < G280k
T A U 3 T Tr WRITE RESISTOR (XAO]I) :_J:” DETENT COIL (XA03|)
\ 3 ALL 1® PATTERN 9
.5V/CM I 1W/CM
i D2607 F2G09
¥ READ SIGNAL  (XAO21) -+ T +++  BRIDGE CURRENT (XAOL1)
3 AT CE TP ¢ FEEDBACK
ALL 1° PATTERN T
1v/CH 1 c2B12 -5V/CH E
¥ DATA SEPARATOR (XA021) E L - F2809

X-Y Recordings

S~

aeaalenis
L3 RAARS R

P

(SEE ACC NOTE PG XA021)

C2805

TACH SIGNAL (XAOL41)

X~Y RECORDINGS

DATE

TYPE

801
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g
® Your comments, accompanied by answers to the following questions, help us produce better | ® Your comments, accompanied by answers to the following questions, help us produce better
publications for your use. If your answer to a question is “No” or requires qualification, | publications for your use. If your answer to a question is “No” or requires qualification,
please explain in the space provided below. Comments and suggestions become the property of please explain in the space provided below. Comments and suggestions become the property of
IBM. : | IBM. '
Yes No | Yes No
® Does this publication meet your needs? O O ® Does this publication meet your needs? O O
® Did you find the material: | ¢ Did you find the material:
Easy to read and understand? O 0O | Easy to read and understand? O [
Organized for convenient use? O O Organized for convenient use? O O
Complete? O O | Complete? O O
Well illustrated? O 0 Well illustrated? O |
Written for your technical level? O O l Written for your technical level? 0 O

® \What is your occupation? What is your occupation?

® How do you use this publication? How do you use this publication?

As an introduction to the subject? O As an instructor in a class? [] | As an introduction to the subject? O As an instructor in a class? []
For advanced knowledge of the subject? O As a student in a class? O ' For advanced knowledge of the subject? 0 As a student in a class? 0
For information about operating procedures? [] As a reference manual? O l For information about operating procedures? [] As a reference manual? O
Other ' ' Other
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IBM

Single Disk Storage
FE Supplement System/Unit  (Incr. Access)

Re: Form No.  Y26-4126-0

This Supplement No. ~ Y26-0613

Date January 3, 1968

Previous Supplement Nos. Y26-0612
Obsolete

This supplement revises the Single Disk Storage (Incr. Access) FE Maintenance Diagram manual, Form Y26-4126-0 or
Single Disk Storage logic manual part number 2199570.

If you have Form Y26-4126-0:

ry

The Title and ii page supplied with this supplement is not required; discard the page.
Remove old page 002 and 102.

Insert new page 002 and 102.

Remove old page 501 and 502.

Insert new page 501 and 502.

Remove old page 503 and 601.

Insert new page 503 and 601.

If you have a Single Disk Storage logic manual part number 2199570:

Place the Title and ii, and page iii and blank page in front of the maintenance diagrams.
Remove old page 002 and 102.

Insert new page 002 and 102.

Remove old page 501 and 502.

Insert new page 501 and 502.

Remove old page 503 and 601.

Insert new page 503 and 601.

Discard all removed pages.

File this cover letter at the back of this publication. It will then serve as a record of the changes received and incorporated.

This supplement (Y26-0613) obsoletes supplement Y26-0612.

IBM Corporation, Product Publications, Dept. 455, San Jose, California 95114

PRINTED IN U.S.A.
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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 1.

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.

First Edition
Specifications contained herein are subject to change from time to

time. Any suchchange will be reported in subsequent revisions or
Field Engineering Supplements.

Copies of this and other IBM publications can be obtained through IBM Branch Offices.
A form is provided at the back of this publication for your comments.
This manual was prepared by the IBM Systems Development Division,

Product Publications, Dept. 455, Bldg. 014, San Jose, California 95114.
Send comments concerning the contents of this manual to this address.

© International Business Machines Corporation, 1967
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CARTRIDGE
UNLOCK MAGNET

Location of Components

| 3 | & | 6 7
ELECTRONIC GATE ASM
BASE CABLE ASM
HEAD CABLES
ADAPTOR ———l
TRANSDUCER CABLE ASM
VOICE COIL CABLE
ACTUATOR ASM
CE SWITCHES \ \\'\
I SWITCHES
SW 1 CARTRIDGE IN-PLACE
HEAT=S INK
CABLE SW 2 INTERLOCK
SPINDLE ASM
@ SWh SW 3 HOME
| ’ SWITCH SW 4 HEAD LOAD
g SW 5 CE HEAD SELECT
SW 6 CE STEP MODE
SW 7 CE DIRECTION
\ SwW 8 CE STEP CONTROL
‘ INTERLOCK ASM
HEAD LOAD SOLENOID SHROUD
ADJUST SCR
HD ARM TOP
TRANSDUCER ASM
UV HD ARM BTM
MOTOR ASM AC BOX
150
TBS
[ fe—L1— su2
1000 < INTERLOCK LATCH
MAGNET COVER
1234 5678
TB~3
TB=3A

NEW INTERLOCK
VIEW A-A

LOCATION OF COMPONENTS

DATE

TYPE

002
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CPU CABLE

SOCKET A2/A3

Data Flow and Control

CPU DIRECTION _ (503) (503) (503)
A - ACCESS GO ggg; > ACCESS AMPLIFIER g?gg; VOICE COIL gggg
TERMINATOR
10-20 MIL STEP R ACCESS LOGIC AND POWER DRIVER (801) ACCESS (801)
LINE = Lo + ACCESS READY CIRCUITS CIRCUITS ASSEMBLY
DRIVER . o
XA031 XAOL1 XAOL2
LINE 2 - SEETOR PULSES (501)
DRIVER
- REFERENCE PULSES SECTOR (27502)
peTEcToR (801 > SECTOR
+ TIMER 90 SECOND CIRCUITS - TRANSDUCER
- FILE READY (501) e XAo51
NTERLOCK LOG 2233 xaos!
1 K LOGIC
LINE* - HOME SWITCH o1
DRIVER CIRCUITS AND (702)
+CE INTERLOCK
OPERATION SENSORS
XAO51 & XA052
- WRITE DATA 502)
LINE = D.F. WRITE DATA™
TERMINATOR. (703) »  DIODE HEAD
WRITE CLOCK PHASE A & PHASE B (801) 0
- CPU CLOCK GATE WRITE DRIVER o MATRIX | XA0I3 ]
CPU HEAD SELECT (502) HEAD
» - 1
- CPU WRITE GATE XA012 & XAO13 XA013 XAO13
)
]
WRITE  (502) (502) (701)
s (703) (801)
> AFETY —»|  READ AMPLIFIER —-{ DATA
CIRCUITS SEPARATOR
XAOT1 XA021 XA021 ]
- WRITE SELECT ERROR
- READ DATA
LINE = RAW READ DATA *
DRIVER
- READ CLOCK
LINE % _ CPU READ SELECT
TERMINATOR

« USED WITH 2310 REMOTE

DATA FLOW AND CONTROL

DATE | SEPT65

TYPE

IBM

102
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Sector Detector and Interlock

| 2 | 3 | b ] 5 [ 6 | 7
SECTOR TRANSDUCER PIN  CONN
TRANSDUCER , DOt 808 [ aw K o7 -SECTOR PULSE
\ 2 ELAL Y INV
ELDL
13; DLEL BO3 XAOz;
5 ELAG
3 ELD6
SECTOR J_W'Fss us | B08 INV. {DIO P 890 US BO3,L BO8 AND K\ BO -REFERENCE PULSE
DETECTOR SS b INV
sS
XAOE; XAOS] xAOS] )(AOS] pi2 D12 XAOEI
N K K2 K2 K2 K2 -FILE READY
PIN SIDE -WRITE SELECT ERROR
BOTTOM
FILE READY
GOk T0Y% GOU
23 INV >—Q)—— A Oéc,SPEED INV o3| A0 RBBL | oaw B12 +HOME DRIVE
SPEED [~ O INV
DETECTOR XA051 DIl
XA051 XAGE XA052 602
K2 J2 J2 D09 J2 XA051
J2
-WRITE LOCK RESET
+6V
HEAD HOLD ATO]
70% + => 70% SPEE AND 1002
ZEJAZL;LOAD FILTER SPEED O O— 70% SPEED D03 INV & 810
Lo Hs 1o DETECTOR B03 | DRVR
iNv —0—D pELAY
60> W FILE XA051 XA052
= O READY 2 42
OPEN WHEN XAOE; XAO52 HEAD LOAD
HEADS ARE 35 2 HEAD PICK
LOADED C|soLenoin | 3
0 SEC RLY
e FILTER 70% o9 | AV 607 co2| EF |co3 810 (D13
3 HD LD SW POUER
) XA052
= 613 90 SEC XAO52 > XAO52 150
J2 M2
OPEN AFTER XAO51
90 SEC J2
s + MOTOR ON SIGNAL
ﬁf CART UNLOCK
%V CART UNLOCK L |soLEnoid |
HOME SW #3 8V
— HEAD LOAD SW b N/C YO S o] |—O—+—
INV. &
NV BOL + HOME BOL ri\%vg
X
22 FTLTER 502 32
-— XA051 B0O2 INV
HOME POSITION J2
MOTOR START CART IN XAOgg START
v PLACE SW #1 CART LOCK SW #2
OV\F f C | reway x| 3
~ A - DRIVE MOTOR ON
J_ O C Y A O L—-O—()
— XA101 START RLY N/O 90 SEC
+48V GND STOP C [rReLAY K2{ 7]
XA101

Loo

SECTOR DETECTOR AND INTERLOCK

DATE|APR 67

TYPE

IBM 501

@
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2 3 | I 5 6 [ 7
-WRITE LOCK
RESET . H2 D02 8250
0 I = . 2 A O +35V
. R Jo7 1 Anp INVERT XAO11
| BO2 SCKT L2
HEAD 813 |INVERT | pop D02 | INVERT | gop + WRITE HEAD 1
SELECT @ P
CE . XA012 J1L1 xa012 XAO11
B10 E2 E2 H2
SWITCH v
NVER -
XA012 005 READ HD 1 H2 DO5
oR E2 XAO12 I 2 HDS  SEL DET BOM| |NVERT
+6 INVERT E2 AND D07
BOL D05
=2 AND D06, XAO11 XAO11
B03 XA012 D05 INVERT | yog H2 H2
+ CE I E2 012 N -READ HD 0 H2 _ D06
INTERLOCK @ XA012
E2
" AN WR_ERROR B12 +WRITE LOCK
DI2 | AND .
AND INVERT INVERT LATCH —@—
- WRITE WR. B02 . | INVERT | J11 J11 3’2 013 + WRITE HEAD 0
AT XA012 Jo7 | xa012 XAO11 - pi3 | XA WR SEL ERROR
E2 ‘ E2 H2 H2 N
H2] po2 RESET BI10O
r — — —— — — —— — — —— —— —— — —
INVERT
DO4 Jo7 WR
~CLOCK ERASE
GATE XA012 WINDING ) PULSE
E2 cur DpET| BO7
D02 |XA011
——1t—————r——— SCKT H2
>
HEAD HEAD BO7
READ/WR I TE 1 0 AND
B02 | OR WINDING < INVERT |10
D06 CLAMP OUTPUT OF WRITE TRIGGER 0
BO5 XA012 XAO13 XAOI3 D AO1 ]H2
E2 —_— L
- SELECT DIODES c b ¢ c D
FOUND ON XAO13 Uyt e
: G10 JIo BO CLOCK & DATA
PRE READ
AMP AMP
v XA021 DO6 1 v 021
~WRITE 7 [N BO2 TN )i T E2 | 60909 D2 |607 ¢E TEST POINT
DATA GATE '——’—A RC AND h | AND
GATE [ JO4 Kt +
BO8,| XAO12 xA012 N WRITE |.GO4 o3 XA013
£2 E2 RIGGER XA
L T SCKT E2 +35V SCKT E2
BO7
1.l MC.OSC. L MINUS MINUS XA012 p\GO5
RCAND | o AND E2 ¥
GATE P>
sos | xAo12 XAO12 XA012
\ E2 E2 E2
[ +3V

~-CPU READ SELECT

Write Driver Control

WRITE DRIVER

DATE

SEP 65

TYPE

[

502
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TACHOMETER [ MECHANICAL LINK
2.6 MS IR ——
CE DIRECTION
(- REV + FWD)} — ,DIB n OR INVERT %1 AND INVERT 807 3s LGOS ° |
CPU DIRECTION ° D11 B12 | J10 YAG3 1 XA101 |
(- REV + FWD) 8O3 G2 !
+ HEAD LOAD XA031 — XA031 |
SWITCH > G2 G2 ]
TACH
® - Access REVERSE | || gurrer PREAMP POWER VOICE
AMP coiL
5o ERT LJ12 XAOL1 BRIDGE
D13 AND INVERT | ’ —ACCESS FORWARD . <AOk2 ACTUATOR
p11 9 N F2 i M2 XA0kL2
+ HOME DRIVE 007 D10 XAo31 OR (TACH BAL) D05
AND G2 G12 RESET FEEDBACK
B13 | INVERT AN
XA03 1 XAOk 1 —
DOL4 G2 F2 — LEVEL
Bos | DETECT 813 INTEGRATOR
+6V + ACCESS RDY
L 4 XAO?; XAO 1
F2
D10 Nun
CE SINGLE STEP 62612 } or| G0 YARInaLE L ACCESS
b BO7 D06 10 MS DO
62603 603 LATCH ss READY
D04\ 1xA031 XA031
B13 ) G2
—Nor| G S-— SWITCH
AND 605 (DETENT K809
— INV SQUELCH)
XA031 XAO31
G2 1500 XA031
CE CONTINUOUS = 2 LEVEL SET 10w N2
Jo BO5 obD EVEN
XAOk1 P> DETENT DETENT
colL
-ACCESS GO F2 corL By
XA101] XA101
RESET
r__ l__—
20-MIL.
~/:‘ 10-MIL. AND INV DETENT J13 |++AND INVERT | l+anD InVERT
Jo6 J06 D07  BO8 TRIGGER BO4 Ji J02
CPU STEP MODE OR - XA041 f——————N
; £ XA031 D06 XA031 DO6|  xA031
CE STEP MODE 407 e ) 62 a2
F2
<¢— RESETS DETENT TRIGGER
B12 AND TO EVEN AT HOME
INVERT J13 POSITION.
+HOME D121 xa03]
G2
ACCESS & DETENT
DATE| SEP 65
TYPE
Access and Detent Control IBM 503
[0}

€190-92X SHA
0-92T7-92& Waog




109

(219/21)

] ] b | 5 6 | 7
Cru F3V, -3V, +6V,
SONER ON +48V TO FILE
70% > 70%
SPEED DET,
?
{ \\\\\\\/,/”;;le
\ SET 70%
70% XAO51 LATCH XA051
CARRIAGE | xa051 LATCH > STAYS RESET
Fs
HOME END OF SEQUENCE
DISCHARGES -
INTEGRATOR | XA051
YES K2
—I PICKED
HEAD PICK
CURRENT XA101
APPLIED
END
OF N CART. ART UNLOCK SOL
SEQUENCE - IN PLACE DEENERG IZED \
XA101 ( XA101
R HEADS LOAD
N CARTR. Y NO HER N YES
-+ LOCKED TFD? I
XA101 \
~ XA101
HEAD PICK L0 MS
MOTOR XA101 XA052
XA101 RELAY K1 g}:g XA101 CURRENT . OFF DELAY
PICKS
START )
FILE READY
XA101 RELAY TIME FOR XA101 (HEADS XA052
K3 90 SEC )
e LOADED)
XA101 MOTOR START END
K2 OF
PICKED XA101 SEQUENCE
K3
Xato1 DROPS

File Start Sequence

XA051

DISK
SPEED

NO KeacHes Fudy YES ((TNIEERATOR
CHARGED YA051

FILE START SEQUENCE

DATE | SEPT65

TYPE

601
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