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Power On Circuits .... ....................................

Initializing Circuits 

Home Detect Circuits 

Cylinder Address Input, Sheet 1 .... .
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Difference 

Cylinder Address Equals Zero and 200
Millisecond Timeout 

Drive Select Input 

Drive Select and Access Circuits 

Ready Circuits 

Difference Detection Circuits 

Count Clock Circuits 

Shaped Error Circuits  .

Position Detection Circuits 

Count Up Detection and Direction Enable
Circuits

Count Down and Arrival Detection Circuits .

Tach and Positioner Drive Circuits ....

Servo Enable and Feedback Control
Circuits

Forward/Reverse and Linear Zone Latches . .

Tachometer Drive Control 

Preamplifier Drive Circuits 

Removable Disc Index/Sector Pulse
Circuits 

Fixed Disc Index/Sector Pulse Circuits . .

Revision
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Drive Control Logic Board .... 0010 Original

Drive Control Logic Board .... 0020 Original

Servo Card No. 1  0030 Original

Drive Control Logic Board .... 0040 Original

Drive Control Logic Board .... 0050 07-15-76

Drive Control Logic Board .... 0060 Original

Drive Contorl Logic Board .... 0070 Original
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Drive Control Logic Board
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Drive Control Logic Board
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Servo Card No. 1 . 0170 07-15-76

Servo Card No. 2  0180 Original

Servo Card No. 2  0190 Original

Servo Card No. 2 . . 0200 Original
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Circuits 
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Write Circuits 

Read Circuits, Sheet 1 

Read Circuits, Sheet 2 
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Digital Restoration of Read Signal,
Sheet 1 

Digital Restoration of Read Signal,
Sheet 2 

Digital Restoration of Read Signal,
Sheet 3 
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Sheet 4 

Digital Restoration of Read Signal,
Sheet 5 

Digital Restoration of Read Signal,
Sheet 6 .............................................................

Line Power Distribution 

±15 Volt Regulators 
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Head Positioner Drive Circuits 
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Revision
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Drive Control Logic Board .... 0240 Original

Drive Control Logic Board .... 0250 Original

Read/Write Circuit Board and
Drive Control Logic Board .... 0260 Original

Read/Write Circuit Board .... 0270 Original
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VFO Circuit Board and
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VFO Circuit Board  0320 Original
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VFO Circuit Board and
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DISC STORAGE UNIT
LD 2230 MODELS 350/ 400 AND 500 INTERCONNECTION DIAGRAM

iv

SYSTEM CABINET

DISC CABINET

I/O PANELI/O PANEL

46

DMA/DISC STORAGE
UNIT CONTROLLER

CABLE
ASSEMBLY

900802

CABLE
ASSEMBLY

900050

32
49

36
38
30

29
45

DISC STORAGE UNIT
DRIVE 2

DISC STORAGE UNIT
DRIVE 3

DISC STORAGE UNIT
DRIVE 1

|DISC EXPANSION - A| | DISC EXPANSION

50

CABLE
ASSEMBLY

9 00429
Pl

DISC STORAGE UNIT
DRIVE 0

JI

9
5
8
4
11
7

10

6
33
15
12
13
14
32
49
37
39
36
38
30
35
31

50

46

29
45
44

0040 CYLINDER ADDRESS BIT 1
0040 CYLINDER ADDRESS BIT 2
0040 CYLINDER ADDRESS BIT 3
0040 CYLINDER ADDRESS BIT 4
0050 CYLINDER ADDRESS BIT 5
0050 CYLINDER ADDRESS BIT 6
0050 CYLINDER ADDRESS BIT 7
0050 CYLINDER ADDRESS BIT 8
0080 SEEK CYLINDER
0230 FIXED DISC INDEX
0230 FIXED DISC SECTOR
0220 REMOVABLE DISC INDEX
0220 REMOVABLE DISC SECTOR
0240 HEAD SELECT
0240 DISC SELECT
0100 DRIVE READY
0100 SEEK COMPLETE
0100 SEEK INCOMPLETE
0340 READ CLOCK
0280 READ GATE
0340 READ DATA
0240 WRITE GATE

0260 WRITE DATA

0080 DRIVE SELECT 0

0080, 0240 DRIVE SELECT 1

0080 DRIVE SELECT 2
0080, 0240 DRIVE SELECT 3

<1 >

9
5
8
4

11
7

10
6

33

15
12
13
14
32
49

37
39
36
38
30
35
31

50

46

29

45
44

__ /

P2

ADDRESS BUS 7
ADDRESS BUS 6 A3
ADDRESS BUS 5 A2

ADDRESS BUS 4 Al

ADDRESS BUS 3 B4

ADDRESS BUS 2 B3

ADDRESS BUS 1 B2

ADDRESS BUS 0 Bl
SET CYLINDER B5

FIXED DISC INDEX B13

FISED DISC SECTOR B12

REMOVABLE DISC INDEX B17

REMOVABLE DISC SECTOR B16

HEAD SELECT B6

DISC SELECT BIS
DRIVE READY BIO
ACCESS READY B20
ACCESS INCOMPLETE B14
READ DATA CLOCK 0 B15

READ GATE 88
SERIAL READ DATA 0 Bll

WRITE GATE B7

DOUBLE FREQ WRITE 819
DATA 0 .

>
DRIVE SELECT 0 A6

P3

DRIVE SELECT 1 B7

DRIVE SELECT 2 B12

DRIVE SELECT 3 B17

B>

XCYA7-
XCYA6-
XCYA5-
XCYA4-
XCYA3-
XCYA2-
XCYA1-
XCYAO-
XSTCY-
XIPF-
XSPF-
XIPR-
XSPR- 1
XHSEL-
XDSEL-
XDRDY- 1
XARDY-
XSINC-
XDACO-
XRGT-
XSRDO-
XWRGT-
XWDATO-

GROUND

XDRSO-

XDRS1-

XDRS2-
XDRS3-

GROUND

CADD1-
CADD2-
CADD3-
CADD4-
CADD5-
CADD6-
CADD7-
CADD8-
SEEK-
INDF-
SCTF- f

INDR- _
SCTR- 2

HDSL-
DSCSEL-
DRRDY-
SKCMP-
SKINCP-
RDCK-
RDGT-
RDDTA-
WRTGT-
WRTDT-

GROUND

DRSELO-

DRSEL1-
DRSEL2-

DRSEL3-

GROUND

REV, JULY 15/ 1976

NOTES:

|1> PINS A8. A9, A10, A14 THRU A19 AND A22

OF P2 ARE GROUND.
[?> PINS A7, A12 AND A17 OF P3 ARE GROUND.

[j> PINS 18, 20 THRU 25 AND 27 ARE GROUND.

PLUG TERMINATOR ASSEMBLY INTO LAST
DRIVE OF SYSTEM.



o o o o O O 0
SYSTEM CABINET

DHA/DISC STORAGE CARI F DISC STORAGE UNIT
UNIT CONTROLLER ASSEMBLY DRIVE 0

P2 900837 Pl JI

DRIVE SELECT 0
z

33
DRSELO- 46 0080 DRIVE SELECT 0 46

DRIVE SELECT 1 50
DRSEL1-

29 0080, 0240 DRIVE SELECT 1 29

DRIVE SELECT 2 48
0RSEL2- 45 0080 DRIVE SELECT 2 45

DRIVE SELECT 3 46
DRSEL3-

44 0080, 0240 DRIVE SELECT 3 44

CYLINDER ADDRESS BIT 0 28 26 0040. 0240 CYLINDER ADDRESS BIT 0 26

CYLINDER ADDRESS BIT 1 35
CADD1- 9 0040 CYLINDER ADDRESS BIT 1 9

CYLINDER ADDRESS BIT 2 39
CADO 2-

5 0040 CYLINDER ADDRESS BIT 2 5

CYLINDER ADDRESS BIT 3 41
CAD03-

8 0040 CYLINDER ADDRESS BIT 3 8

CYLINDER ADDRESS BIT 4 43
CAD04-

4 0040 CYLINDER ADDRESS BIT 4 4

CYLINDER ADDRESS BIT 5 38
CAD05-

11 0050 CYLINDER ADDRESS BIT 5 11

CYLINDER ADDRESS BIT 6 40
CADD6- 7 0050 CYLINDER ADDRESS BIT 6 7

CYLINDER ADDRESS BIT 7 42
CADO7-

10 0050 CYLINDER ADDRESS BIT 7 10

CYLINDER ADDRESS BIT 8 44
CADD8- 6 0050 CYLINDER ADDRESS BIT 8 6

SEEK CYLINDER 36
SEEK- 33 0080 SEEK CYLINDER 33

FIXED DISC INDEX 20
INDF- 15 0230 FIXED DISC INDEX 15

FIXED DISC SECTOR 22
SCTF- 12 0230 FIXED DISC SECTOR 12

REMOVABLE DISC INDEX 12
INDR- 13 0220 REMOVABLE DISC INDEX 13

REMOVABLE DISC SECTOR 14
SCTR- 14 0020 REMOVABLE DISC SECTOR 14

HEAD SELECT 34
HDSL- 32 0240 HEAD SELECT 32

DISC SELECT 10
DSCSEL-

49 0240 DISC SELECT 49

DRIVE READY 26
DRRDY- _ 37 0100 DRIVE READY 37

SEEK COMPLETE 6
SKCMP- 39 0100 SEEK COMPLETE 39

SEEK COMPLETE 0 31
SKCMPO- 43 0100 SEEK COMPLETE 0 43

SEEK COMPLETE 1 5
SKCMP1- 42 0090 SEEK COMPLETE 1 42

SEEK COMPLETE 2 37
SKCMP2- 41 0090 SEEK COMPLETE 2 41

SEEK COMPLETE 3 3
SKCNP3- 40 0090 SEEK COMPLETE 3 40

SEEK INCOMPLETE 18
SKIMCP- _ 36 0100 SEEK INCOMPLETE 36

READ CLOCK 16
RDCK- 38 0340 READ CLOCK 38

READ GATE 30
RDGT- 30 0280 READ GATE 30

READ DATA 24
RDDTA- - 35 0340 READ DATA 35

WRITE GATE 32 31 0240 WRITE GATE 31

WRITE DATA 8
WRTDT- 50 0260 WRITE DATA 50

—

GROUND

— —

_____I/O
|DISC EX

DISC CABINET

CABLE
ASSEMBLY

900050

REV. JULY 15, 1976

LD 2230
DISC STORAGE UNIT

NOTES:
fl> PINS 1. 2. 4. 7. 9. 11. 13. 15. 17. 19. 21,

23. 25, 27. 29, 45, 47 AND 49 OF P2 ARE
fv GROUND.
2> PINS 1, 2, 3, 16. 18 THRU 25. 27. 28. 34.

47 AND 48 OF Pl AND JI ARE GROUND.
f5> PLUG TERMINATOR ASSEMBLY INTO LAST DRIVE

OF SYSTEM.

MODEL 600 INTERCONNECTION DIAGRAM
v



0220
0070

0010

0280
0220

0250

0230

0370

0370

0380

POWER ON CIRCUITSLD 2230
DISC STORAGE UNIT

DRIVE CONTROL LOGIC BOARD

0010

o o o o

MOTOR SWITCH ON

READ OR WRITE GATE
SPIN SPEED 701 NORMAL

READ/WRITE SAFE

SPIN STOPPED

MOTOR SWITCH ON

MOTOR SWITCH ON RETURN

+15 VOLTS RAW

DRIVE CONTROL LOGIC BOARD

SPIN SPEED 70X NORMAL
200 MILLISECOND TIMEOUT

♦5V

NOTES:

[£> 220 uf CAPACITOR ADDED FOR 2400 RPM.

R9 IS 910K FOR 2400 RPM.

NOT USED

LOAD HEADS. 0020, 0250

DRIVE READY, 0100

RECEIVER

CARTRIDGE
UNLOCK
SOLENOID

MOTOR SWITCH ON, 0010

MOTOR SWITCH ON, 0390



DISC STORAGE UNIT
LD 2230 INITIALIZING CIRCUITS

0020
DRIVE CONTROL LOGIC BOARD

DRFTO-
ORIVE FORWARD TO ZERO. 0060

-11-11— DRIVE HOME OPERATION, 0060

------------------------- INITIALIZATION OPERATION,
0070

TNTT-
-------------------------------------- INITIALIZATION OPERATION,

0060, 0100, 0120
A3-17 > 1NIT~ INITIALIZATION OPERATION,

0210

0060 CYLINDER ADDRESS BORROW

0060 CYLINDER ADDRESS CARRY
CADCY-

0060 FORWARD

o o o o o o o
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LD 2230
DISC STORAGE UNIT

HOME DETECT CIRCUITS SERVO CARD NO. 1
0030



DISC STORAGE UNIT
LD 2230 CYLINDER ADDRESS INPUT (SHEET 1 OF 2)

0040
DRIVE CONTROL LOGIC BOARD

PG V CYLINDER ADDRESS BIT 0 -CADD0~ <

(200 TPI ONLY)

♦5V ---------- < JM7 <-

-Caddo^ j1-26 *

ADDR2+
ADDRESS BUS 2, 0060

< A5-T <---------------  NOT USED

01-5 <-------------

_________________ I ADDR8>

ADDRESS BUS 8. 0060

PG 1v CYLINDER ADDRESS BIT 3

PG 1v CYLINDER ADDRESS BIT 4

< A5-19 <--------------- NOT USED

EHCADD3-
Pl-8

< A5-V <- NOT USED

CADD4-
Pl-4 Jl-4 «■

E14
j (REF 0050)

note:
[T> JUMPERED FOR MODEL 2324 ONLY.

ADDR16+_ ADDRESS BUS 16> QQ5Q

CADD^ J1-8

E12

____________________n- U44 1°____________________________________________
----------------------- c 7404

f • 1
E13 CADD4-

CADDO-

CADD1-

CADD2-

CADD3-

CADD4-

9

U1
220

U1
330

U1
220

+5V
141

— +5V

U2
220

6

U2
330

TERMINATOR ASSEMBLY

lei tLc? m'
2^0.22 ^2.2 :

♦5V
141

S U1
> 220

13 1

iui

> 330

♦5V
14 I

SU1
> 220

12 |

5 U1
> 330

71

♦5V



PS tv CYLINDER ADDRESS 4
(REF)

PG tv CYLINDER ADDRESS 5

PG tv CYLINDER ADDRESS 6

PG 1» CYLINDER ADDRESS 7

PG tv CYLINDER ADDRESS 8

GROUND

REV. JULY 15. 1976

LD 2230
DISC ST0RA6E.UNIT

o

E14

< A5-21 <■

CADD5- CADD5-

< A5-W <- NOT USED

CADD6- CADD6-

< A5-20 <■ NOT USED

CADD7-
Pl-10 < < Jl-10 <-

< A5-X NOT USED

CADD8- CADD8-Pl-6 <

[1> E21 REMOVED AND 2.2K RESISTOR

ADDED FOR 5 MEGABYTE DRIVE.

CYLINDER ADDRESS INPUT (SHEET 2 OF 2)

U2
330

U2
220

U1
220

U2
330

U1
330

U1
330
(REF)

U2
220

U1
220

U1
330

U1
220
(REF)

E13
(REF 0040)

------ < Jl-18
Jl-19
J1-20
JI—21
Jl-22

DRIVE CONTROL LOGIC BOARD
0050

TERMINATOR ASSEMBLY
♦5V

ADDR1284‘ ADDRESS BUS 128. 0060

—'DR64f- ADDRESS BUS 64, 0060

ADDR256*
-------------------- ADDRESS BUS 256, 0060

ADDR32+ aonnrfe - - - -
' ADDRESS BUS 32, 0060

CAOO^_< *

Jl-6

jj.n *

DRIVE CONTROL LOGIC BOARD

NOT USED



0240

0040

0040

0040

0040

0100

0020

0020

0120
0120
0110

0050

0050

0050

0050

0100

0020
0020

0060
0060
0060

CYLINDER ADDRESS/PRESENT ADDRESS DIFFERENCE
DISC STORAGE UNIT
LD 2230

0060
DRIVE CONTROL LOGIC BOARD

ADORESS BUS 1

ADDRESS BUS 2

ADDRESS BUS 4

ADDRESS BUS 8

ADORESS BUS 16

LOAD CYLINDER REGISTER

COUNT DOWN CLOCK
COUNT UP CLOCK
LSB CARRY

0070

0070CYLINDER ADDRESS 2,

CYLINDER ADDRESS 4 0070

CYLINDER ADDRESS 8, 0070

5 CYAD16+ CYAD16*
CYLINDER ADDRESS 16, 0070

Al
0110

A2

DIFFERENCE SUH 4, 0110A3

DIFFERENCE SUH 8, 0110
LD

QA Bl DIFFERENCE SUH 16. 0110
QB B2

QC B3

QD DIFFERENCE SUH CARRY. 0060C4
LSBCY+CAR CD ‘

BOR

5

U17
7400

COUNTER LSB OVERFLOW, 0060
COUNTER LSB UNDERFLOW. 0060

PRESENT
CYLINDER
ADDRESS
COUNTER

U15
74193 12 COFL

-J 3 CUFL

DWN____ UP
COFL-
CUFL-

CTDCK-
CTUCK-
LSBCY+

12

1.5K
(REF)

CYLINDER ADDRESS 1,
15 CYAD1*

TF 5 TP 2 T
Z X

>4 TP1
< Y CYAD1*

7 CYAD2* CYAD2*

10 CYAD4+ CYAD4*

2 CYAD8* CYAD8*

ADDR1* 14

ADDR2* 6

ADDR4+ 11

AD0R8* 3

ADDR16* 13

4

LDCR* 9

CLR

D6 Q6

03 Q3

04 CYLINDER
ADDRESS

Q4

DI REGISTER
U12

QI

OS 74174 Q5

D2

CLK

Q2

INITIALIZATION
OPERATION

DRIVE FORWARD TO ZERO

INIT-
1 ----------- 7404 “1

|____10z

DRFTO- 9,DRFTO-

♦5V
141.U5

11
X

DIFFERENCE SUM 2,9 D1FS2+

6 DIFS4*

2 DIFS8*

15 DIFS16*

14 DIFSC+

A4

£1

£2

DIFFERENCE
ADDER

£3

U13
7483

£4

ADDRESS BUS 32

ADDRESS BUS 64

ADORESS BUS 128

ADDRESS BUS 256

LOAD CYLINDER REGISTER •

INITIALIZATION OPERATION

DRIVE HOME OPERATION

COUNTER LSB UNDERFLOW
COUNTER LSB OVERFLOW
DIFFERENCE SUM CARRY

CYLINDER ADORESS 32. 0070
CYAD64+

CYLINDER ADORESS 64. 0070
CYAD128+

CYLINDER ADDRESS 128, 0070
CYAD256+

256, 0070,

DRHH- 1

DIFFERENCE SUM 64, 0110

CYLINDER ADDRESS 128, 0110

DIFFERENCE SUM 256, 0110

DIFSC+ FORWARD, 0020

DWN
CYLINDER ADDRESS CARRY. 0020

CYLINDER ADDRESS BORROW. 0020

U5
1.5K

PRESENT
CYLINDER
ADDRESS
COUNTER

U27
74193

■ CYLINDER ADDRESS
.0250

QA
QB
QC
QD

CAR

BOR

INIT-
DRHM-

CUFL-
COFL-
D1FSC+

CYAD32+
D4 Q4

D3 Q3

D6 CYLINDER Q6
ADDRESS

DI REGISTER QI
U24

D5 74174 Q2

D2 Q5

CLK

ADDR32+

AD0R64+ 6

ADDR128+ 14

AD0R256+ 3

13

4

LDCR+ 9

Al £1
A2

A3
£2

DIFFERENCE r3
ADDER

81 U25

B2
7483 14

B3
84
CO C4

DIFFERENCE SUM 32, 01109 DIFS32+

6 DIFS64+

2 DIFS128+

15 DIFS256+

14 FWD+

CADCY-

CAOBW-

o o o



0060

0060

0060

0060

0060

0060

0060

0060

0060

0100

0030

0020

CYLINDER ADDRESS EQUALS ZERO AND 200 MILLISECOND TIMEOUTLD 2230
DISC STORAGE UNIT

DRIVE CONTROL LOGIC BOARD
0070

CYLINDER REGISTER DECODED
ZERO. 0020

200 MILLISECOND TIMEOUT,
0010, 0100

HOKE POSITION DELAYED, 0020



DISC STORAGE UNIT
LD 2230 DRIVE SELECT INPUT

0080
DRIVE CONTROL LOGIC BOARD

PG 1v DRIVE SELECT 0

PG 1v DRIVE SELECT 1

PG 1v DRIVE SELECT 2

PG Iv DRIVE SELECT 3

PG 1v SEEK CYLINDER



o o o oo o
0080 SEEK CYLINDER

0080 DRIVE SELECT 0

0080 DRIVE SELECT 1

0080 DRIVE SELECT 2

0080 DRIVE SELECT 3

0100 ACCESS READY

PG v SEEK COMPLETE 1

PG V SEEK COMPLETE 2

PG v SEEK COMPLETE 3

LD 2230
DISC STORAGE UNIT

SEEICt, SEEK CYLINDER, 0100

PRSL--- DRIVE SELECT, 0100 , 0250,

0280

DRSL* ■ DRIVE SELECT, 0220, 0230

DAD0°* DRIVE ADDRESS 0, 0100

NOTE:
[1> FOR 100 TP1 DENSITY OR MODEL

2324 DRIVE STRAP FOR DRIVE
ADDRESS.

FOR 200 TP1 DENSITY STRAP
AS FOLLOWS:

DRIVE ADDRESS STRAP GND TO

0 0 AND 1
2 2 AND 3

SKCMP1~ SEEK COMPLETE 1, PG V

Jl-41 Pl-41 > SKCMP2~.. SEEK COMPLETE 2. PG v

SKCNP3-
■» Jl-42 Pl-42 - SEEK COMPLETE 3. PG v

DRIVE SELECT AND ACCESS CIRCUITS
DRIVE CONTROL LOGIC BOARD

AND INTERFACE BOARD
0090



0160
0010
0020

0160
0070
0100

0090

0090

0100

0020

0160

PG 1v

0010

0090

PG 1v

0100

PG 1v

0100

PG v

0090

READY CIRCUITS

DISC STORAGE UNIT
LD 2230

0100
DRIVE CONTROL LOGIC BOARD

ACCESS READY, 0100

ACCESS READY, 0090

LOAD CYLINDER REGISTER, 0190

LOAD CYLINDER REGISTER, 0020,
0100

SEEK INCOMPLETE, 0100

LOAD CYLINDER REGISTER, 0060,
0070

ARRIVAL DELAY

INITIALIZATION DELAY LATCH,
0100

DRIVE READY

DRIVE READY

DRIVE SELECT

SEEK COMPLETE

ACCESS READY

SEEK INCOMPLETE

SEEK INCOMPLETE

SEEK COMPLETE 0

DRIVE ADDRESS 0

DRivE ready, pG iv

> ■ - SEEK COMPLETE, PG fv

>SKIMCI>' SEEK INCOMPLETE, PG iv

>S*C*I’°~ SEEK COMPLETE 0. PG V



0020

0060

0120

0060

0060

0060

0060

0060

0060

0060

0060

DIFFERENCE DETECTION CIRCUITSLD 2230
DISC STORAGE UNIT

DRIVE CONTROL LOGIC BOARD
0110

DRIVE FORWARD

CYLINDER ADDRESS 1

COUNT CLOCK

DIFFERENCE SUN 2

DIFFERENCE SUN 4

DIFFERENCE SUN 8

DIFFERENCE SUN 16

DIFFERENCE SUN 32

DIFFERENCE SUN 64

DIFFERENCE SUN 128

DIFFERENCE SUN 256



COUNT CLOCK CIRCUITS

0160 COUNT DOWN

INITIALIZATION OPERATION0020

COUNT CLOCK, 0110

COUNT UP CLOCK, 0060
0150 COUNT UP

DISC STORAGE UNIT
LD 2230

0120
DRIVE CONTROL LOGIC BOARD

COUNT DOWN CLOCK, 0060

o o o o o o o



0110 DIFFERENCE 1

0110 DIFFERENCE 2

0110 DIFFERENCE 4

0110 DIFFERENCE 8

0110 DIFFERENCE 16

0110 DIFFERENCE 32

0110 DIFFERENCE 64 OR 256

0110 DIFFERENCE 128 OR 256

LD 2230
DISC STORAGE UNIT

SHAPED ERROR SIGNAL, 0170

SHAPED ERROR CIRCUITS SERVO CARD NO, 2
0130



POSITION DETECTION CIRCUITS
DISC STORAGE UNIT
LD 2230

OHO
DRIVE CONTROL LOGIC BOARD

AND SERVO CARD NO. 1

o o o o o o o



REVERSE ENABLE, 0200

FORWARD ENABLE, 0200

DELAYED (A-B), 0160

DELAYED (A-B), 0150

PHASE A MINUS PHASE B, 0150,
0160

DELAYED (A+B) OR (A-B), 0150

(A+B) OR (A-B), 0190

PHASE A PLUS PHASE B, 0180,
0190

PHASE A PLUS PHASE B, 0150,
0160

COUNT UP, 0120

LD 2230
DISC STORAGE UNIT

COUNT UP DETECTION AND DIRECTION ENABLE CIRCUITS DRIVE CONTROL LOGIC BOARD
0150



0140

0150

0140

0150

0110

0150

0140

0020

0160

0160

COUNT DOWN AND ARRIVAL DETECTION CIRCUITS
DISC STORAGE UNIT
LD 2230

0160
DRIVE CONTROL LOGIC BOARD

LINEAR SIGNAL

DELAYED (A-B)

PHASE A PLUS PHASE B

PHASE A PLUS PHASE B

DIFFERENCE EQUALS ZERO

PHASE A MINUS PHASE B

PHASE A MINUS PHASE B

DRIVE FORWARD

LINEAR ZONE ENABLE

ARRIVAL ZONE

AND SERVO CARD NO. 1



0140 LINEAR SIGNAL

0160 LINEAR ZONE ENABLE

0170 TACH SIGNAL

0160 FORWARD DRIVE

0130 SHAPED ERROR SIGNAL

0160 REVERSE DRIVE

REV. JULY 15, 1976

LD 2230
DISC STORAGE UNIT

TACH AND POSITIONER DRIVE CIRCUITS SERVO CARD NO. 1
0170



DISC STORAGE UNIT
LD 2230 SERVO ENABLE AND FEEDBACK CONTROL CIRCUITS

0180
SERVO CARD NO. 2



0150 (A»B) OR (A-B)

0150 PHASE A PLUS PHASE 8

0100 LOAD CYLINDER REGISTER

0160 LINEAR ZONE ENABLE

(A‘B)0
I^AS-IB

< A3-1S

AS-0

A3-4

REVERSE LATCH SET (TEST POINT)

FORMARD/REVERSE LATCH SET,
0200

FORWARD LATCH SET (TEST POINT)

CYLINDER NOT FOUND, 0180

LINEAR ZONE, 0180, 0210

LD 2230
DISC STORAGE UNIT

FORWARD/REVERSE AND LINEAR ZONE LATCHES SERVO CARD NO. 2
0190



DISC STORAGE UNIT
LD 2230 TACHOMETER DRIVE CONTROL

0200
SERVO CARD NO. 2

0180 REDUCE FEEDBACK

0180 ENABLE SERVO

0190 FORWARD/REVERSE LATCH
SET

0150 REVERSE ENABLE

0150 FORWARD ENABLE

0170 LINEAR SWITCH

0170 LINEAR TACH

TACH DRIVE (1), 0210

TACH DRIVE (TEST POINT)

o o o o o



MOO CURRENT FEEDBACK

0160 LINEAR ZONE ENABLE

OOZO INITIALIZATION
OPERATION

*

0190 LINEAR ZONE

0180 ENABLE SERVO

0170 POSITIONER DRIVE

0210 DRIVE SIGNAL

0200 TACH DRIVE (1)

DRIVE SIGNAL, 0210

LD 2230
DISC STORAGE UNIT

PREAMPLIFIER DRIVE CIRCUITS

REVERSE PREAMPLIFIER DRIVE,
0400

FORWARD PREAMPLIFIER DRIVE,
0400

SERVO CARD HO. 2
0210



DISC STORAGE UNIT
LD 2230 REMOVABLE DISC INDEX/SECTOR PULSE CIRCUITS

0220
INTERFACE CIRCUIT BOARD

0220

0220

0090

REMOVABLE DISC INDEX
PULSE

DRIVE SELECT

REMOVABLE DISC INDEX
PULSE

0220 REMOVABLE DISC INDEX
PULSE

TP1
RDIX+ y

+ *5.6

NOTES:

U> R5 IS 26.7K FOR 1500 RPM.
R5 IS 13.7K FOR 2400 RPH.

|2> R8 IS 8.45K FOR 1500 RPH.

RS IS 5.23K FOR 2400 RPH.

REMOVABLE DISC INDEX PULSE,
0220

REMOVABLE DISC INDEX PULSE, *
0220

REMOVABLE DISC SECTOR, PG iv

REMOVABLE DISC INDEX, PG 1v

SPIN SPEED 70X NORMAL, 0010,
0400

o o o o o o o



0230 FIXED DISC NOTCH
DETECTED

0230 FIXED DISC INDEX PULSE

0230 FIXED DISC INDEX PULSE

0090 DRIVE SELECT

SPIN STOPPED, 0010

FIXED DISC NOTCH DETECTED,
0230

FIXED DISC INDEX PULSE, 0230

FIXED DISC INDEX PULSE, 0230

FIXED DISC INDEX, PG 1v

FIXED DISC SECTOR, PG iv

LD 2230
DISC STORAGE UNIT

FIXED DISC INDEX/SECTOR PULSE CIRCUITS INTERFACE CIRCUIT BOARD
0230



DISC STORAGE UNIT
LD 2230 HEAD SELECT CIRCUITS

0240
DRIVE CONTROL LOGIC BOARD

PG 1v HEAD SELECT -HDSL~-_< Pl-32 Jl-32^1

A5-Y
HDSL-

PG 1v WRITE GATE

PG iv DRIVE SELECT 3

PG iv DRIVE SELECT 1

PG v CYLINDER ADDRESS BIT 0

NOT USED

SELECT HEAD 3, 0260

SELECT HEAD 1. 0260

SELECT HEAD 2. 0260

SELECT HEAD 0, 0260

NOT USED

NOT USED

HEAD SELECT, 0240

WRITE GATE, 0250, 0280

ADDRESS BUS 1, 0060, 0240

NOT USED

NOTES:

JUMPERED FOR MODEL 2315 ONLY.

JUMPERED FOR MODEL 2324 ONLY.

o o o o o o o



0260 HEAD 0 SELECTED
0260 HEAD 1 SELECTED

0260 HEAD 2 SELECTED
0260 HEAD 3 SELECTED

0160 ARRIVAL
0250 ERASE SEPARATOR

0010 LOAD HEADS

0240 WRITE GATE

0090 DRIVE SELECT

0280 SELECTED READ GATE
0250 ONLY ONE HEAD SELECTED

NOT USED

0060 CYLINDER BIT 256

TP12
LDHD» Y

IMPS* ONLY ONE HEAD SELECTED. 0250

TP10

READ/WRITE SAFE. 0010

R27

LD 2230
DISC STORAGE UNIT

READ/WRITE SAFE AND WRITE CONTROL CIRCUITS DRIVE CONTROL LOGIC BOARD
0250



DISC STORAGE UNIT
ID 2230 HEAD SELECTION CIRCUITS

0260
READ/WRITE CIRCUIT BOARD AND

DRIVE CONTROL LOGIC BOARD

0240 SELECT HEAD 3

0240 SELECT HEAD 2

0240 SELECT HEAD 1

0240 SELECT HEAD 0

PG 1v WRITE DATA

o o o o



0260

0250

02S0

0250

0400

0250

0260

0260

0260

0260

WRITE CIRCUITSLD 2230
DISC STORAGE UNIT

READ/WRITE CIRCUIT BOARD
0270

o o o o o
READ/WRITE CIRCUIT BOARD

WRITE DATA

SELECT WRITE GATE

ADD WRITE CURRENT

SELECT WRITE GATE

POWER SAFE

SELECT ERASE GATE

HEAD 0 SELECTED

HEAD 1 SELECTED

HEAD 2 SELECTED

HEAD 3 SELECTED

HD IS*

CRB
1N3064

—H------> jo-1

--------------------- > JO-2

CR21 I

1N3064 *

-- M------> J0-3

CR16 I
1N3064 *

-- H----- > J0-4
CR7
1N3064

—H----- » J i-i

----------------------> Jl-2

CR20
1N3064

---M------> J1-3

CR15
1N3064

--- M----- > J1-4

CR12 |
1N3064 !

—14----------------

CR
1N3064 1

—M—-------- > J2-1

---------------------- > J2-2

CRB |
1N3064 J

—M-------------> J2-3

CRM [
1N3064 I

---M----- > J2-4
CR5
1N3064
—H-------------> J3-1

----------------------> J3-2

CR18 I
1N3064 |

------14------------ > J3-3

CRB I

1N3064 I

---M----- > J3-4

HD2S+

READ HEAD SIGNAL 2, 0280

HD3S+



DISC STORAGE UNIT
LD 2230 READ CIRCUITS (SHEET 1 OF 3)

0280
READ/WRITE CIRCUIT BOARD AND

DRIVE CONTROL LOGIC BOARD

0270 READ HEAD SIGNAL 1

0270 READ HEAD SIGNAL 2

PG iv READ GATE

0240 WRITE GATE

0090 DRIVE SELECT

READ SIGNAL 1, 0290

READ SIGNAL 2, 0290

<R78
>619

+15V

-RDG-T~-< Pl-30 <-

DRIVE CONTROL LOGIC BOARD

WRTGT-

A5.F

J1-30 >—RDGT~

NOT USED

READ OR WRITE GATE, 0010

DELAYED READ GATE, 0300

SELECTED READ GATE, 0300, 0310

SELECTED READ GATE, 0300

SELECTED READ GATE, 0340
SELECTED READ GATE, 0250

TERMINATOR ASSEMBLY

+5V

SELECT READ GATE, 0300, 0310



0280 READ SIGNAL 1

0280 READ SIGNAL 2

♦15V

READ LIMITER, 0300

READ LIMITER (TEST POINT)

READ LIMITER, 0300

READ LIMITER (TEST POINT)

ID 2230
DISC STORAGE UNIT

READ CIRCUITS (SHEET 2 OF 3) READ/WRITE CIRCUIT BOARD

0290



DISC STORAGE UNIT

LD 2230

0290 READ LIMITER

0290 READ LIMITER

0280 SELECTED READ GATE

0300 RAW DATA

0280 DELAYED READ GATE

0280 SELECTED'READ GATE

0360 READ CLOCK

0300
READ CIRCUITS (SHEET 3 OF 3) VFO CIRCUIT BOARD AND

READ/HRITE CIRCUIT BOARD

RAW DATA CLOCK. 0310, 0320,
0340, 0350

RAW DATA CLOCK (TEST POINT)

OSCILLATOR START LATCH
(TEST POINT)

OSCILLATOR START LATCH, 0310,
0320, 0350, 0360

OSCILLATOR START LATCH, 0330

RAW DATA LATCH, 0340

READ CLOCK (TEST POINT)

o o o o o o



NOT USED

0300 RAW DATA CLOCK

DATA (TEST POINT)

0360 IF READ CLOCK

LATCH (TEST POINT)READ DATA

READ DATA LATCH, 0310

0300 OSCILLATOR START LATCH

(TEST POINT)READ DATA
0280 SELECTED READ GATE

0310 READ DATA LATCH

LATCH, 0340

0360
0330

READ GATE TRIGGER
VFO GATE

♦5V

READ DATA

LD 2230
DISC STORAGE UNIT

DIGITAL RESTORATION OF READ SIGNAL (SHEET 1 OF 6) VFO CIRCUIT BOARD
0310



DISC STORAGE UNIT
LD 2230 DIGITAL RESTORATION OF READ SIGNAL (SHEET 2 OF 6)

0320
VFO CIRCUIT BOARD

0340 CORRECTION CORR*

0300 OSCILLATOR START LATCH 0SCSl*

o o o o o



0320 ADVANCE OSCILLATOR

0320 RETARD OSCILLATOR

0330 FEEDBACK

0330 OSCILLATOR

NOTES:

1> R14 IS 8.2K FOR 1500 RPM.
R14 IS 6.8K FOR 2400 RPM.

[?> R21 IS 61.9 OHMS FOR 1500 RPM.

R21 IS 20.0 OHMS FOR 2400 RPM.

[3> R20 IS 237 OHMS FOR 1500 RPH.
R20 IS 280 OHMS FOR 2400 RPM.

FAST*

0300 OSCILLATOR START LATCH

LD 2230
DISC STORAGE UNIT

DIGITAL RESTORATION OF READ SIGNAL (SHEET 3 OF 6) VFO CIRCUIT BOARD
0330



0300

0300
0320

0320

0410

0300

PG fv

0310

0280

0360

PG 1v

DIGITAL RESTORATION OF READ SIGNAL (SHEET <1 OF 6)
DISC STORAGE UNIT
LD 2230

0300
VFO CIRCUIT BOARD AND

DRIVE CONTROL LOGIC BOARD

RAW DATA CLOCK

RAW DATA LATCH
2F CLOCK

GATED DATA CLOCK

GROUND

RAW DATA

READ DATA

READ DATA LATCH

SELECTED READ GATE

READ CLOCK

READ CLOCK

VFO CIRCUIT BOARD

LEAD CORRECTION (TEST POINT)

LAG CORRECTION (TEST POINT)

CORRECTION (TEST POINT)

CORRECTION, 0320

R45 IS IK FOR 1500 RPH.
R45 IS 430 OHMS FOR 2400 RPH.

READ DATA, PG iv

READ CLOCK, PG 1v



0350 EVEN CLOCK COUNTER
OVERFLOW

0300 OSCILLATOR START LATCH

0300 RAW DATA CLOCK

0300 OSCILLATOR START LATCH

0350 ODD CLOCK COUNTER
OVERFLOW

0320 2F CLOCK

LD 2230
DISC STORAGE UNIT

0300 OSCILLATOR START LATCH

DIGITAL RESTORATION OF READ SIGNAL (SHEET 5 OF 6) VFO CIRCUIT BOARD
0350



DISC STORAGE UNIT
LD 2230 DIGITAL RESTORATION OF READ SIGNAL (SHEET 6 OF 6)

0360
VFO CIRCUIT BOARD

0320 2F CLOCK

0350 IF CLOCK

0350 BIT DELAY

0350 ODD COUNT 9

0350 EVEN COUNT 9

0350 IF CLOCK

0350 IF CLOCK

0350 IF CLOCK

0350 RAW DATA CLOCK

0360 IF READ CLOCK

0360

0330

0360

0320

0300

CLOCK CONTROL

VFO GATE

CLOCK CONTROL

2F CLOCK

OSCILLATOR START LATCH

READ GATE TRIGGER
(TEST POINT)

READ GATE TRIGGER, 0310



KOTOR SWITCH ON RETURN, 0010

0390 DELAY RELAY

0390 DELAY RELAY

■» B3-4

NOTES:

7A FOR 115V POWER SOURCE.
4A FOR 220V POWER SOURCE.

NOT FUSED FOR 115V POWER SOURCE.
4A FOR 220V POWER SOURCE.

LD 2230
DISC STORAGE UNIT

LINE POWER DISTRIBUTION CHASSIS AND SWITCH PANELS
0370



DISC STORAGE UNIT
LD 2230 *15 VOLT REGULATORS

0380
POWER SUPPLY CIRCUIT BOARD

0370 GROUND

0370 15 VAC

0370 15 VAC

-15 VOLTS REGULATED,
0410

♦15 VOLTS RAW. 0010

♦15 VOLTS RAM. 0400

♦15 VOLTS (DRIVE HOKE)
0400

♦15 VOLTS REGULATED.
0390

♦15 VOLTS REGULATED.
0410

♦15 VOLTS UNREGULATED.
0390

♦3 VOLTS REGULATED.
0390

GROUND. 0410

15 VOLTS TEST, 0390

♦5 VOLTS REFERENCE,
0390

-15 VOLTS REGULATED.
0390

-15 VOLTS RAW. 0400

o o o o



0370

0370

0380

0010

0380
0380
0380

0380

0380

0380

0390

0380

+5 VOLT REGULATORLD 2230
DISC STORAGE UNIT

POWER SUPPLY CIRCUIT BOARD
0390

5 VAC

5 VAC

♦5 VOLTS REFERENCE

MOTOR SWITCH ON

♦3 VOLTS REGULATED
♦15 VOLTS REGULATED
-15 VOLTS REGULATED

15 VOLTS TEST

♦15 VOLTS UNREGULATED

♦5 VOLTS REFERENCE

♦5 VOLTS REGULATED

♦5 VOLTS REFERENCE

o o o o

♦5 VOLTS REGULATED,
0410

♦5 VOLTS REGULATED,
0390

DELAY RELAY, 0370

DELAY RELAY, 0370

VOLTAGE TEST, 0400



DISC STORAGE UNIT
ID 2230 HEAD POSITIONER DRIVE CIRCUITS

(WOO
POWER SUPPLY CIRCUIT BOARD AND

DRIVE CONTROL LOGIC BOARD

POWER SUPPLY CIRCUIT BOARD

0380 *15 VOLTS (DRIVE HOKE)

0380 +15V REGULATED

0380 +15 VOLTS RAW

0210 REVERSE PREAMPLIFIER
DRIVE

0210 FORWARD PREAMPLIFIER
DRIVE

0380 -15 VOLTS RAW

0220 SPIN SPEED 70X NOMINAL

0390 VOTLAGE TEST

♦15V(DRIVE HOME)

♦15V RAW

RB7

•15VRAW

70XSS+

> Pl-5 B5-5 <■

R68
200

R61
200

R62
0.25

♦15V
REG

R60
0.25

CR17
1N4OO2

CR21
IN3064

C34
0.01

C14
100

Q12
2N5195

DRIVE
CONTROL

LOGIC
BOARD

Q13
2N5192

Q17
2N4401

DRIVE
CONTROL

LOGIC
BOARD

DRIVE
CONTROL

LOGIC
BOARD

CR23
1N914

Rll
1.5K

R63
IK
W

Q20
2N5195

Q24
2N5303

CR18
1N4002

CR22
1N3064

KI CR16
1N3064

HEAD
POSITIONER
ACTUATOR

A3-18

< A2-H < PSAF~

♦15V REG

Q22
2N53O3

CURRENT FEEDBACK,
0210

POWER SAFE, 0270

o o o o o o o



o o o o o o o

0390 ♦5 VOLTS ♦5V

0380 ♦15 VOLTS oE10 ♦15V

0380 -15 VOLTS OE11 -15V

0380 GROUND
£12

DRIVE CONTROL LOGIC BOARD

♦15 VOLTS

+15 VOLTS

GROUND

-15 VOLTS
-15 VOLTS

GROUND

♦5 VOLTS

♦5 VOLTS

A2

B

2

22

C
3

1

K

1

LD 2230
DISC STORAGE UNIT

DC POWER DISTRIBUTION
DRIVE CONTROL LOGIC BOARD, SERVO CARD NO, 1, SERVO CARD NO. 2,

INTERFACE BOARD, VFO BOARD, AND READ/WRITE CIRCUIT BOARD
MIO


