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Title 

CPU Output Data Bus ••••••••• • 

CPU 1/0 Control Bus • • • •• • • •• • 

Function Decoding ••••• 

Unit 

Disc Control Logic Board • 

Disc Control Logic Boord • 

Disc Control Logic Board • 

Revl slon 
Page Date 

0010 Original 

0020 Orlgln1l 

0030 Original 

!lode Register • • • • • • • • • • • • • • • Disc Control Logic Board • 

Drive 1nd Cylinder Address • • • • • • • • Disc Control Logic Boord • 

0040 Orlgln1l 

0050 Original 

Cylinder Address ind Seek • • • • • • • • Disc Control Logic Boord • 0060 Orlgln1l 

Original 

Original 

Original 

Original 

Fixed Disc Sector Address • • • • • • • • • Disc Control Logic Board • • • • 0070 

R01110vabl• Disc Sector Address • • • • • • Disc Control Logic Board • • • • • 0080 

Disc Select • • • • • • • • • • • • • • • • Disc Control Logic Board • 0090 

Address Comp1re and Hud Sol ectlon 

Synchronizing •••• 

Pre1mble Control •••••• 

Data Block Control ••••• 

Postalllbl• Control •••••• 

Reid Byte Control ••••• , •• 

Reid Byte Register •• 

Byte Re1<1Y •••••• 

D Bus Bits O and I 

D Bus Bits 2 and 3 

D Bus Bl ts 4 and 5 • • 

D Bus Bits 6 ind 7 and Interrupt 

Write Dita ••••••••••• 

P°"er Distribution ••••• 

Routine Select ind Reset •• 

Prcgra11 taunter • • • • • • • 

Disc Control Logic Baird • 0100 

Disc Control Logic Board • 0110 Original 

Disc Control Logic Bo1rd • 0120 Orlgln1l 

Disc Control Logic Board • • • 0130 Original 

Disc Control Logic Bo1rd • • • 0140 Original 

Disc Control Logic Board • • • • 0150 Original 

Disc Control Logtc Board • 0160 Original 

Disc Control Logic Bo1rd • 0170 Original 

Disc Control Logic 801rd • 

Disc Control Logic Board • 

Disc Control Logic Boord • 

Disc Control Logic Boord • 

Disc Control Logic Board • 

Disc Control Logic Board •••• 

OMA logtc Htcraprocessor Bo1rd • 

~ Logtc Htcraprocessor Baud • 

0180 Original 

01go Original 

0200 Original 

0210 Original 

0220 Original 

0230 Original 

0240 Original 

0250 Original 

0 

Title 

Program ROH, Sheet 1 

Program ROH. Sheet 2 

Program ROH, Sheet 3 

Program ROH, Sheet 4 

Request DHA Cycle •• 

Henery Address Register, Sheet I 

Menmry Address Register, Sheet 2 

DHA Strobe ind DA Bus Byte Select 
Circuits ••••••••••••• 

F Bus and H!!llllry Wrl te Clrcul ts •• 

G Register •••• 

A Bus Register •••••••••• 

B Bus Register •••••••••• 

Ari thmetlc Logic Unit and Scratch Pad 
Henw:lry, Sheet 1 • ••••••••••• 

Ar ithmetic Logic Unit and Scratch Pad 
Mesrory 1 Sheet 2 • • • • • 

KIO Register •••••• 

Kil Register and Kl Hux • 

DA Bus Low Order Byte • • 

DA Bus High Order Byte and Disc Serlll 
Write • •••• 

ICC Regtster ............ , • , 

KD/ICC Comp1re ••••••••• 

kD/ICll Comp1re ••• 

P°"er Distribution •••••• 

LD 2003 UST OF lllUSTRA TIONS and EFFECTIVE PAGES 
DIWD I SC STORAGE UN IT CONTROLLER 

0 

Unit 

OMA logtc H1craprocessar Board • 

t»4A Logtc Microprocessor Bo1rd • 

Revhtan 
P1ge Date 

0260 Orig Ina l 

0270 Original 

OHA Logic Microprocessor Bo1rd • 0280 Original 

DMA Logic Microprocessor Board • 02go Original 

DHA Logic Microprocessor Board • 0300 Original 

DHA Logic Hlcroprocessor Board • 0310 

DHA Logic Microprocessor Board • • 032D 

Original 

Original 

OMA Logic Microprocessor Board • 0330 Orlgln1l 

Original OMA Logic Microprocessor Board • 0340 

DHA Logic Microprocessor Bo1rd • 0350 Original 

DHA Logtc Microprocessor Board • • 0360 Original 

DHA Logic Hlcroprocessor Bo1rd • • 0370 Original 

lllA Logic Hlcroprocusor Boord • • 0380 Original 

DHA Logic Microprocessor Board • 03go Original 

DHA Logic Microprocessor Bo1rd • 0400 Original 

DKA logtc Microprocessor Board • 

tf4A Logtc Htcroprocessar Ba•rd • 

OMA La gt c Htcraprocessar Ba.rd • 

DHA Logic Hlcraprocessor Board • 

OMA Logtc Hlcropracessar Bo•rd • 

OMA Logtc Htcraprocessor Board • 

DHA Logic Microprocessor Bo1rd • 

0110 Orlgln1l 

0420 Original 

0430 Original 

0440 Orlgtnal 

0450 Original 

0460 Orlglnol 

0470 Original 

iii 



Dl1A/DISC STORAGE UNIT CONTROLLER 
L.D 2003 

0010 OUTPUT DATA BIT 0 
0010 OUTPUT DATA BIT I 
0010 OUTPUT DATA BIT 2 
0010 OUTPUT DATA BIT l 
0010 OUTPUT DATA BIT 4 
0010 OUTPUT DATA BIT S 
0010 OUTPUT DATA BIT 6 
0010 OUTPUT DATA BIT 7 
0020 1/0 CONT REG I 
0020 1/0 CONT REG 2 
0020 1/0 CONT REG l 
0210 CflA nRHIHATION INTERRUPT 

0020, 0220 KASTER RESET 
0110 CLOCK PHASE 2 
02JO PRIORITY IN 
02JO PRIORITY OUT 
0230 SELECT IN 
02JO SELECT OUT 

0240, OJOO KASTER RESET 
0240 CLOCK PHASE 2 
OJDO HEHORY BUSY 
OJOO llllA REQUEST 
0300 CflA WRITE 
0310 H REG DATA BIT 0 
0310 N REG DATA BIT 1 
OJ!O N REG DATA BIT 2 
0310 H REG DATA BIT J 
0310 H REG DATA BIT 4 
OJIO N REG DATA BIT S 
0310 N REG DATA BIT 6 
0310 N REG DATA BIT 7 
0320 H REG DATA BIT 0 
0320 H REG DATA BIT I 
OJ20 M REG DATA BIT 2 
0320 M REG DATA BIT 3 
0320 H REG DATA BIT 4 
0320 M REG DATA BIT S 
0320 H REG DATA BIT 6 
0320 M REG DATA BIT 7 
OJJO CflA SELECTED 
0340 HEl10RY DATA BIT 0 
0340 HEl1()RY DATA BIT 1 
OJ40 HEHORY DATA BIT 2 
0340 HEHORY DATA BIT 3 
0340 HEHORY DATA BIT 4 
0340 HEHORY DATA BIT S 
0340 HEHORY DATA BIT 6 
0340 HEl10RY DATA BIT 7 
0470 PRIORITY IN 
0470 PRIORITY OUT 
0470 SELECl IN 
0470 SELECl OUT 
OJOO MEHORY READ 

DODO-
0001-
0002-
0003-
0004-
0005-
0006-
0007-
!Oil-
102X-
IOJX-
SPIT-
HRST-
CPHZ-
PRIH-
PROT-
SELi-
SELO-

HRST-
CP~2-

H8SY+ 
DHAR-
DHAW-
NODA-
HOIA-
NOZA-
NDJA-
N04A-
NOSA-
N06A-
NOIA-
HODA-
HOIA-
l102A-
HOJA-
H04A-
l()SA-
1()6A-
1()7A-
DHAS-
l'mOO+ 
HOOi+ 
HD02+ 
HDDJ> 
HOOO 
HDOS+ 
H006+ 
HIJDl+ 
PRIM-
PROT-
SELi-
S£LO-
READ+ 

0 

INTERCONNECTION DIAGRA/1 
lV 

DISC CONTROL LOGIC BOARD .,.!!.. i!.:.. DISC DRIVE 0 

+-;;-- ORSELO-
.- HODELS 222412324 ooso DRIVE SELECT 0 46 

ooso DRIVE SELECT I so ~~~tt 29 
ooso DRIVE SELECT 2 48 

DRSELl- 4S 
ooso DRIVE SELECT 3 46 

CADDO- 44 
0050 CYLINDER ADDRESS BIT 0 28 

CADOI- 26 
BACKPLANE Pl ooso CYLINDER ADDRESS BIT I JS 9 .---t--. ooso CYLINDER ADDRESS BIT 2 39 

CADD2- s 
BJ9 ooso CYLINDER ADDRESS BIT J 41 CAO OJ-

8 
BIO ooso CYLINDER ADDRESS BIT 4 4J 

CA004-
4 CA DDS-A26 ooso CYLINDER ADDRESS BIT S 38 

CAD06- 11 
BSS 0060 CYLINDER ADDRESS BIT 6 40 

CAD07- 7 
BJ7 0060 CYLINDER ADDRESS BIT 7 42 

CA DDS- ID 
AID 0060 CYLINDER ADDRESS BIT 8 44 

SEEK- 6 
B26 0060 SEEK CYLINDER 36 

INDf- Jl 
ASS 0010 FUED DISC INDEX 20 

SCTF- IS 
Bl! 0070 FllED DISC SECTOR 22 

IHOR- 12 
All OOBO REAJVABLE DISC INDEX 12 13 
BU REl10VABLE DISC SECTOR 14 SCTR-

ODBD 
HDSL- 14 

B49 DIDO HEAD SELECT 34 32 
BU 0100 DISC SELECT ID OSCSEL-

49 DRROY-B22 0180 DRIVE READY 26 
SkCHP- 37 

854 DIBD SEEK COMPLETE 6 
SkCHPO-

Jg 
ASS 0180 SEEK COHPLETE 0 JI 

SkCHPI-
43 

852 0190 SEEK COHPLETE I s 
SkCl1P2-

42 
A52 0190 SEEK COMPLETE 2 37 

SY.CH Pl-
41 ,__ 1---· 0200 SEEK COMPLETE J 3 

Sk!NCP- 40 

.:;__-, 0200 SEEK IHCOHPLETE 18 
ROCk- Jli 

BACKP~ 0190 READ CLOCK 16 
ROGT- 38 

DISO READ GATE JO JO 844 

I 0160 READ DATA 24 
RODTA-

35 ila WRTGT-
ASi 0220 WRITE GATE 32 

WRTDT- 31 

A44 I 
0210 WRITE DATA 8 

HOOS NS+ 
so 

0190 HODEL SENSE 41 AS6 

U> '-
GROUND q) BSI 

I I-- '---+--' 8S3 

r~ BSS 

0-l.it:Mu 
ASD I AS3 
AS4 

L 
,__, 

AIS - - - - - --< A9 

t 0--· 90D960 SU 
All CflA LOGIC HICROPRDCESSOR 

Al2 BOARD 

Bil 
Bl 
BIB 
B9 
BO 
A45 
1.34 
AJS 
B43 
828 Dl1A/D I SC STORAGE UN IT CONTROLLER NOTES: 
AJ6 

!!> 030 PINS I, 2, 4, 1, 9, 11, IJ, IS, 17, 19, 21 
23, 2S, 21, 29, 4S, 41 AND 49 Of P2 ARE GR 840 OUNO_ 

~ PINS I, 2, 3, 16, 18 THAU 2S, 21, 28, 34, 827 
854 47 AND 48 OF Pl ARE GROUND-

ASS 
BS2 
AS2 
B23 

I-' .....__, 

0 0 



PG Iv OUTPUT DATA BIT 0 

PG Iv OUTPUT DATA BIT I 

PG Iv OUTPllT CATA BIT 2 

PG Iv OUTPUT DATA BIT l 

P6 Iv OUTPUT DATA UT 4 

PG Iv OOTPllT DATA UT 5 

PG Iv OOTPllT DATA BIT 6 

PG Iv OUTPUT DATA BIT 1 

0020 DEVICE ADDRESS DETECT 
i 

0020 MAST£ll RESET 

L.D 2003 

0 0 

_o~~=---,~~»~74H04 ~4 ________________ ! ____________________________ 0~-·-00TMOATAW0,0050, 
~ 0060,0100 

5~-6 ---o: BE '----v 
_OOO_l----<Pl-BIO+--"""'"<D >-----------------+--..-------------.-------------"'000=1

·- grooPllT DATA BIT 1, 0050, 

:X:>'°l=.2 -----......:::0,.,00~I-- NOT USED 

-'0~00-"'2'-----<( Pl-A26+--"""'"<:::J C>=-------------------t--+-11------------------------'000~2-• OOTPllTDATABIT2, 0050, 
0100 

-
0
"'

00
"""-

3
----c(Pl-asa+----<u """-----------------+--1--+------------------------'"000""""l-• OOTPllTDATABITl, 0050, 

0002+ 
0001+ 

ll BK 12 
7404 

0004- 11~10 v 
(Pl-B37 

0005-
v ~8 (Pl-AID v 

0006- 11~10 
(Pl-826 

~ 
0001- ~4 P1-A58 v 0004+ 4 

ID 

0005+ 5 2D 

0006+ 12 lD 

11~ 
0007+ 13 

4D 

DAXX+ ID 9 CLK v----
Blf!ST-

CPU OUTPUT DATA BUS 

FUNCTION 
REGISTER 

4K 
74175 

CLR 

J 

0100 

AOENu------------- AOORESS ENABLE, 0020 

IQ 2 

111"iL 

2Q 1 

2ll"ti-

lQ 10 

311"~ 
4Q 

15 

411" 
14 

0004+ 

0005+ 

0006+ 

0007+ 

FCT4+ 

FCT5+ 

FtT6+ 

FCT7+ 

FCT7-

OOTPllT DATA BIT 4, 0050, 
0100 

OOTPllT DATA BIT 5 , 0050, 
0100 

OOTPllT Oo\TA UT 6, 0060, 
0100 

OOTPllT DATA BIT 7, 0060, 
0100 

FUNCTIOlt CODE 4, 0030 

FUHCTIOlt CODE 5, 0030 

FUNCT!Olt COOE 6, 0030 

FUNCTION COOE 7, 0030 

FUHCTIOll COOE 7, 0030 

DIWDISC STORAGE UNIT CONTROLLER 
DI SC CONTROL LOGIC BOARD 

0010 



DHA/DISC STORAGE UNIT CONTROLLER 
LD 2003 

PG h 1/0 CONT REG I -'l""O"'IX'-----<Pl-831 

PG h 1/0 CONT REG 2 
102X-

(Pl-All 

PG h 1/0 CONT REG 3 
JOJX-

(Pl-861 

ADDRESS EllAllLE 
ADEN-

0010 

0020 CONTROL OUT 
co xx-

0020 DATA OUT CONTROL 
ooxx-

PG h MASTER RESET 
lllST-

(Pl-844 

CPU I /O CONTROL BUS 

10 

12 

+SV 

JO 
9 II 
II 

C21 
I330pf 

ID OAXX+ 

+SV 

CONNECT 

12 

211 
7474 

II 
11" 

CLR 

13 

15 A 

14 

CONTROL 
OECODER 

IE 
7442 

IJ c 

10 12 D 

0 

OOXX-

COXX-

DAXX+ 

STRB+ 

BHRST-

0 

0020 
DISC CONTROL LOGIC BOARD 

DATA OUT CONTROL, 0020 

CONTROL OUT, 0020 

DEY ICE ADDRESS DETECT, 0010 

STll08E, 0030 

MASTER RESET, 0010, 0030, 
0060 



LO 2003 
DMA/DISC STORAGE UNIT CONTROLLER 

FUNCTION DEffiDING 
DISC CONTROL LOGIC BOARD 

0030 



IXWDISC STORAGE UNIT CONTROLLER 
LD 2003 

0180 SEEK COHPLETE 
SKCHP+ 

0030 DISC READ DREAO-

0030 CLEAR HOOE CLHO· 

0030 DISC WRITE 
DWRT· 

0030 KEYSEARCH HOOE 
KYSCH· 

0030 IMPUT ICEYSEARCH RESULTS 
IKRLT-

+SY 

SH 

10 
470 
(REF) 

+5Y 

SH 
470 

9 (REF) 

READ 
HOOE 

~ 
12 DPRESETQ i!-

3H 
7474 

11 c Q 8 

T. 3 

WRITE 
HOOE 

l 
2 

PRESET S 
D Q 

3H 
7474 

3 c Q 6 

To 
KEY SEARCH 

HOOE 

2 
12 

PRESET g 
D Q 

3E 
7474 

11 c Q 8 

~ 3 

ICEYSEARCH RESULT 
HOOE 

4 

2 
PRESET 

5 
D Q 

3E -
7474 

3 c Q 6 

r. 

MODE REGISTER 

SKCHP+ 

RIJ10- 13 
WRTMO- I~ er 6 

KRl Hll· 112rl 7420 
KSCllHD· 9 .;:t--

""\ 

RDHD· 

MRTllO+ 

WRTHD· 

KSCHHO+ 

KSCHHD· 

KRl.lMD+ 

KSCHHD· 5 
) ;::) 4H 6 

4 7400 KRLTHO· -

I J IOF 3 --" P3·50) 2 7408 

-, Pl-7 

~ Pl-13> 

P3-46 

ENl»IA+ 

RDHO· 

WRTllO+ 

WRTHD-

KSCHHD+ 

KRl.1140-

KRl.lMD+ 

KSHD+ 

0040 
DISC CONTROL LOGIC BOARD 

ENABLE OM, 0240 

READ HOOE, 0150, 0210 

WRITE HOOE, 0100, 0150, 0220 

WRITE HOOE, 0210 

KEYSEARCH HOOE, 0240 

ICEYSEARCH RESUl T HOOE, 0210 

KEYSEARCH RESULT KlDE, 0250, 
0340 

KEY SEARCH KlDE, 0250, 0340 





lllAIDISC STORAGE UNIT CONTROLLER 
lD 2003 

+5Y 

R7 
lk 
(REF) 

CYLINDER 
ADDRESS 

REGISTER 

CYLINDER ADDRESS AND SEEK 
0060 

DISC CONTROL LOGIC BOARD 

0010 OUTPUT DATA llT & _O;;..:DD';.;.;;...• _______ -1-----------=-t tRESETQ µ5_-"C~A~D06~•----------------------------=CA006+=:.:.. CYLINDER AOORESS BIT&, 0210 

ooso en snECT LOW am 

0010 OUT1'llT DATA llT 7 

oo 10 OUTM DAtA an o 

OOJO CYl SEL HIGH ITT£ 

OOJO COKTIIJlLER RESET 

0020 MASTER RESET 

0030 CYL SEL LOW BTTE 

'" 7474 
x._:...-.......) P2·40>) _....;CA;;.;;006-='- CYLINDER AllORESS BIT &, PG Iv 

CYLLO+ 
-'-""""'--------1-----------1 C CLR ij 

_0;;..:D0;.:.7:..•-----+---1---1--------12-1 DPRES~ l-'?..---"CA~D0~7+~-------------.----------------!::CA::!:D0~7~• CYLINDER ADDRESS BIT 7, 0210 

0000+ 

CYLHI· 

SRST-

llHRST-

+5Y 

CYLLO-

'" 7474 

'---+--+---------1--tl c ij 
ClR 

+5Y 

RB 
470 

11 

PRESET 
D Q 

SN 
7474 

C CLR ij 

13 
CAD07- CYLINDER ADDRESS BIT 7, PG Iv 

CADD8+ µ-~=::._-------------,----------------=CAD=DB::..;..• CYLINDER AOORESS BIT 8, 0210 

10 

+5Y 

R& 
SEEK 4, 7K 

BIRST· 12 

Qi.::...--------~13~ 

BP 
74121 

600oSEC 

':>{)'"---.+ PZ-44 ) CADD8- CYLINDER ADDRESS BIT 8, PG Iv 

n-1-1---:i PZ-36 >) --"SE::E"'"k·_ SEEK CYLINDER, PG Iv 



PG tv FIXED DISC INDEX 

PG tv FIXED DISC SECTOR 

L.D 2003 

+SY 

7F 
IS 220 

_.1-.ND-.F_---<( P2·20 t-----~IJ"<l 

+SY 

111A/DISC STORAGE UlllT COHTROLlfR 

12 

12 

+SY 

SH COUNTER 
9 

470 EHABlE 
(REF) 

12 
PRESET 

Q 
SPlSF· 

6H 
7474 

II ~a 

10 IPLSF· 13 

ID SPlSF- SPlSF· 

9 ClK 
lD 

3 2• 

2• 

2• 

2' 
IPlSF- 1 

CUI 

Fl XED DISC SECTOR ADDRESS 

10 
CET CEP 

2• 14 
FIXED 
DISC 2• 13 

SECTOR 
COUNTER 

6[ 2' 12 

74161 II 
2' 

CARRY 

IS 

10 
CET CEP 

2' 
14 

FIXED 
2• 13 DISC 

SECTOR 
COUNTER 2• 12 

6F 
74161 

~' II 

CARRY 
15 

FSAODO+ FIXED DISC SECT ADDA 0, 0100 

FSADDI+ FIXED DISC SECT ADOR I, 0100 

FSAD02+ 
FIXED DISC SECT ADDR 2, 0100 

FSAD03+ FIXED DISC SECT AllOR 3, 0100 

FSADD4+ FIXED DISC SECT ADDR 4, 0090 

IPlSF- FIXED DISC llCDEX PUlSE, 0090 

SPLSF+ FIXED DISC SECTOR PULSE, 0090 

DI SC CONTROL L.llG IC BOARD 
0070 



Dt\A/DISC STORAGE UNIT CONTROLLER 
L.D 2003 

PG Iv REHOYABLE DISC INDEX 

PG Iv RDIOYABlE DISC SECTOR 

+SY 

+SY 

RE~VABLE DI SC SECTOR ADDRESS 

+SY 

SH 
470 
(REF) 

COUNTER 
ENABLE 

PRESET 
12 D Qt'9'----+--------..---. 

II C 

4 IPlSR-

B SPlSR-

SH 
7474 

Q 8 

SPlSR-

I Pl SR- I 

SPlSR-

I Pl SR-

10 
ClK CEl CEP 

lD 

J 2' 2
, 1c 

4 2• 
REHOYABlE 

DISC 2• 13 
SECTOR 

s 2• COUKTER 
2

, 12 
SE 

6 2• 
74161 

2' II 

ClR 
CARRY 

IS 

10 
CET CEP 

2• 14 

REllJYABlE 
2

, IJ DISC 
SECTOR 

COUKTER 2
, 12 

SF 
74161 

2' 11 

CARRY 
IS 

RSADDO+ 

RSADDI+ 

RSA002+ 

RSAOOJ+ 

RSADD4+ 

I Pl SR-

SPlSR-

SPlSR+ 

0080 
DISC CONTROL UJGIC BOARD 

REH DISC SECT ADDR 0, 0100 

REH DISC SECT ADDR I, 0100 

REH DISC SECT ADDR 2, 0100 

REH DISC SECT ADDR l, 0100 

REH DISC SECT ADDR 4, 0090 

REHOYABlE DISC INDEX PULSE, 
0090 

REllJYABlE DISC SECTOR PULSE, 
0090 

RElllYABlE DISC SECTOR PULSE, 
0090 



0100 01 SC SELECT 

0070 FUED DISC SECT ADDA 4 

0030 DRIVE snECT 

0070 FIXED DISC INDEX PULSE 

0070 FIXED DISC SECTOR PULS 

0080 R£H DISC SECT ADDA 4 

0030 DRIVE SELECT 

0080 RDIOVABLE DISC SECTOR 
PULSE 

0080 RDtDVABLE DISC INDEX 
PULSE 

0080 RDIOYABLE DISC SECTOR 
PULSE 

LD 2003 

E 

DSC SL-

FSADD4+ 

DRSEL-

IPLSF-

SPLSF+ 

RSAD04+ 

DRSEl-

SPLSR-

IPLSR-

SPLSR+ 

ll'IA/DISC STORAGE UHIT CONTROLLER 

+SV 

SH FIXED 
470 DISC 

9 (REF) SYHC 

~ s FSHC+ ,___,L D Q 

6H 
7474 

IPLSF- J c H-!... 

3.-
+SV FIXED DISC 

AL TERHATE 
112 SECTOR 
IK .----

t---.!- J 7D Qr!-

SPLSF+ 9-<: 
74107 

CLK 

.........!!.. K Q 6 ASCTF-

CLR 

~ 

+SV 

SH ROOVABLE 
470 DISC 
(REF) SYNC 

9 

~ 
2 PRESET 

...........-=-- D Q 
s RSNC+ 

SH 
7474 

IPLSR- 3 c Qr!-
CLR 

'----91 

f ASCTA-

~ REH DISC 
ALT SECTOR 

12 ;RESETQ i-L 
6H 

7474 

11 c Q 8 ASCTR-

~ 13 

DISC SELECT 

I 
SEL 

2 
IA 

s 
2A 

II 
JA 

9 

10] 
4D 8 14 

SPLSF+ 7400 4A 

r 
J 

18 

6 
28 

lD 
38 

12 

13] 
4D 11 13 

SPLSR+ 7400 48 

r STA 

lY 
4 

7 
DISC 2Y 

SELECT 
HUX 
SD 

741S7 

JY 
9 

4Y 
12 

0 

SADD4+ 

SSYNC+ 

SPLSl-

SPLS2-

SECTOR ADDRESS BIT 4, 0100, 
0200 

SECTOR SYNC, 0100 

SECTOR PULSE 1, 0120, 0130, 
0140, 0210 

SECTOR PULSE 2, 0110, 0120 

DI SC CONTROL LOGIC BOARD 
0090 



DIWDISC STORAGE UNIT CONTROLLER 
LD 2003 

0090 SECTOR AOORESS BIT 4 SADD-4+ 

0100 DISC SELECT DSCSl" 

0070 FIXED DISC SECT ADDR 0 FSADDO+ 

0070 FIXED DI SC SECT ADDR I FSADDI+ 

0070 FIXED DISC SECT ADOR 2 
0070 FIXED OISC SECT ADDR 3 

FSADD2+ 
FSADDl+ 

0080 REM DISC SECT AOOR 0 
0080 REH DISC SECT ADOR I 
0080 REH DISC SECT ADDR 2 
0080 REH DISC SECT ADDR 3 

RSADOO+ 
RSADDI+ 
RSADD2+ 
RSADDl+ 

0030 DISC READ OR WRITE 

0010 
~· 1).4 

ODDO 
OOTPUT DATA BIT 0 

0010 CUTPUT DATA BIT I 
ODDI+ 

0010 OOTPUT DATA BIT 2 
0002+ 

OOID OOTPUT DATA BIT 3 
ODOl+ 

0010 OOTPUT DATA BIT 4 0004+ 

0010 OOTPUT DATA arr 5 
0005+ 

0090 SECTOR SYNC 
SSTHC+ 

+SV 

ODIO CUTPUT DATA BIT 6 
0006+ 

0030 CONTROLLER RESET SRST·· 

OOID OOTPUT DATA BIT 1 0007+ 

+SV 

0120 NOT PREAlllLE 
t ~o PRE- 12 ·-~ -- 7404 

0040 WRITE lllDE WRTllD+ 

0110 2.S IOtZ PULSE 2.Stotl2• 

I 

2 
5 

11 
14 

l 
6 

ID 
ll 

r 
9 

l 

4 

6 

11 

ll 

14 

R7 
IK 

ADDRESS COMPARE AND llEAD SELECTION 

SEl 

IA lY 4 SADDO+ 10 
AO 

2A DISC 
lA SCCTOR zy 1 SADDI+ 12 

Al 
4A 

ADDRCSS 
N.Jl 

18 6D lT 
9 SADD2+ ll 

A2 
74157 28 12 SADDl+ IS lB 4Y Al 

48 

l~ 2 

STR 6C 

~Fi: A<JI 74BS A>B 

A•B A•B 
CLK 

t-:- A>B A<B 
SELECTED 

ID 
SECTOR 

IQ 
2 SSADOO+ 

BO ADDRESS 
2D REGISTER 2Q s SSADDI+ 11 

Bl 9H 
JD 74174 lQ 1 SSADD2+ 14 

82 

4D 4Q 
10 SSADDl+ I 

Bl 

SD SQ 12 SSADD4+ 

IS HDSl+ 6D CLR 6Q 

_f 1 
SSADD4+ 
SSTHC+ 

~ DISC 
SELECT 

11~ ~ HDSL+ 10 

2 
PRESET 5 DSCSL+ v-D Q 

IOH 
7474 

9~ l 6 DSC SL- 8 
c Q 

~-CLR 

~ FORHAT 

.-# 
IZ PRESET 9 FRKT+ 

D Q 

IOH 
7474 

11 
c Q 8 FRKT· 

CLR 

L:::Yi; 
~ 1~2 D 

6 

~v 2 

10 
AO 

1 Al 
A2 
Al 

SCCTOR 
HUMBER 

COMPARE 
SC 

748S 

s 2 
A<JI A<B 

6 l 
A•B A• I 

1 4 
A>B A>B 

+SV 
Rl 
IK 
(REF) 

9 BO 
11 Bl 
~ B2 . -1. 

Bl 

9 
IC 8 

10 7438 

SADOO+ 
SADDI+ 
SADD2+ 
SAODJ+ 

t1-
6 SHI+ 

µ.. 

P2-34 
HDSL-

HDSL+ 

PZ·IW: 
DSCSEL·· 

DSCSL+ 
DSCSL-

FRHT+ 

FRKT-

+SV 

! RS 
1470 SI-

-J-c1s 

I 680pf 

0100 
DISC COITTROL LOGIC BOARD 

SECTOR ADDRESS BIT 0, 0180 
SECTOR ADDRESS BIT I, 0180 
SECTOR ADDRESS BIT 2, 0110 
SECTOR ADDRESS BIT l, 0190 

SECTOR HINUS OHE, 0110 

HEAD SELECT, PG Iv 

H£AD SELECT, 0200 

DISC SELECT, PG 1v 

DISC SELECT, 0210 
DISC SELECT, 0090, 0100 

FDRHATIED TRAHSFER, 0150, 0170, 
0220 

FDRllATIED TRANSFER, 0170, 0200 

SET INTERRUPT, 0030, 0140, 0210 



0100 SECTOR HlllJS ONE Siii+ 

SYPLS-

0090 SECTOR PULSE Z SPL52-

0290 R!Jt BIT 7 R7E+ ( P3-3S 

0280 DIRECT DATA DROY+ ( PJ-20 

0240 RESET llOOTINE RROUT· ( Pl-29 

PG Iv Cl.DCK PHASE Z CPH2- (Pl-822 

l..D 2003 
IlWDISC STORAGE UNIT CONTROLLER 

P3·9 ) 
SY"41· SYNC SECTOR HlllJS OllE, 0250 

+SY 

SH 
470 

10 
(REF) SECTOR PULSE SYHCHROHIZIHG 

PRESET PRESET 
12 PRESET SYPLS+ 12 

D Q D Q D Q SYNCHRONIZE PULSE, 0150, 0220 

2N 2P 2P 
7474 7474 7474 

11 v DCPH2+ DCPH2+ II v PJ-44) SYPLS- SYXCliRONIZE PULSE, 0250 
CLR CLR 

SYPLS· 

PRESET 
D Q ~-~-------------------------"'OPL=Cli.;..•_ OPERATE LATCli, 0150, 0220 

2N 
7474 

DCPH2+ 
~-... -------------------~Pl-17) OPLCli- OPERATE LATCli, 0250 

'>!'-41--~~.:_--.....,6----------------------------------~DC~P~H.::.2+~ ClOCKPHASE Z, 0150, 

DCPH2-

+5Y 

R2 DIVIDE 
IK BY 1llO 
(REF) I 

J 
70 Q 

12 74107 
Cl.K 

v 

SYNCHRONIZING 

0170, 0220 

>--..-~ PJ-28) 2•51tfZI+ 2.5 ltfZ PULSE, 0430 

'-----.::.2:..:·SltfZ="'-1+'- Z.5 llfZ Piii.SE, 01&11 

">=--------'2"-·:::51tfZ=2"--+ Z.5 llfZ PULSE, 0100, 0220 

'-----------------------"
2

""·51t1Z='--+ 2.5 llfZ Piii.SE, 0150 

DI SC CONTROL LOGIC BOARD 
0110 



lllA/DISC STOP.AGE UNIT CONTROLLER 
LD 2003 

0160 IJWILE READ GA vRITt 

aua ltESET CAC 

0160 BYTE READY 

0160 CGUNTEA CLOCK 

0090 SECTOR PULSE l 

0160 SYMC BIT 
0150 READ GATt 

0090 SECTOR PULSE 2 

CNRW+ 

ACAC-

BYTRY+ 

CHTCK+ 

SPLSI-

SYHBT-
RDGT+ 

SPl.S2-

~8 9_,.., RCRC+ 

v 

3~ 

4] 2A "\.. 6 
s 7410 

PREAMllLE CONTROL 

EHRW+ 10 

RCRC+ 
J SK 9 7400 

1_ 2 ID 7 

9~ CLK CET CEP 

·· ... ~ LD 

2• PREAHBLE 2' 
14 

BYTE 

2• COUNTER 2• 13 
470 SP 

10 (REF) T s 74161 12 2• 2• 

6 2• 2• 11 

!_,., 
CLR "' CARRY 

lS 

_6_ 2 10 7 

9_,... CLK CET CEP 

"" LD 
+SY 

of~ 470 
10 (REF) 3 2• PREAHBLE 2• 14 

BYTE 

..-..!. COUNTER 13 2• 6P 2' 

._!- 2• 
74161 

2• tE-
t-!- 2• 2'~ 
T 

~ CLR 
CARRY 

11s 

a IS 

l 

10 
2 

11 

12 
3 

PREAHDLE 
ROH 

13 SH 4 
82238 

s 

6 

i2--

~ 

14 

I 

ACRC+ 

SYHC· 

PO-

Pl-

FllTDTl-

DATA-

PRE-

RCRC-

0120 
DISC CONTROL LOGIC BOARD 

RESET CRC, 0220 

SYNC BYTE, 0210 

PO BYTE, 0130, OIBO, 0200 

Pl BYTE, OIBO, 0190, 0200 

FORHAT DATA COKTROL, 0170 

DATA BYTE, 0170 

HOT PREAHBLE, DIOO 

RESET CRC, 0120, 0130, 0170 



0 0 () 

0130 LAST BYTE LSBYT+ 

0160 BYTE REAOY BYTRY+ 
II 

0120 RESET CRC RCRC· 

0160 COUNTER CLOCK CHTCK+ 

+SY 

SH 

0120 PO BYTE PO-
470 CLK lS 

LO 
+SY 

SH 
470 

10 (REF) 
2• 

0090 SECTOR PULSE -"S"'P_,.LS..,l"-·-------------..-.+-+----....!,(j 

l..D 2003 
IXWDISC STORAGE UNIT CONTROLLER 

CHTCK+ 

+SY 

I SH 
470 

10 (REF) 

SPLSl· I 

AZ 
CLK 

LO 

2• 

2' 

s 2• 

6 2' 

ClR 

0 () 0 

10 1 
CET CEP 

OATA 
BYTE 2• 14 

COUNTER 
2• 13 

JP 
74161 2' 12 

2• 11 

CARRY 
lS 

• 
lO 

CET CEP 

DATA z• 1!. 
BYTE 

COUNTER 2 ' .l!. 
7P 

12 74161 

2' 
11 

AARY 

I 1s :...:..::'-----------r--------------------!l~SB~YT~+~LASTBYTE, 0130 

DATA BLOCK COllTROL 

LAST 
DATA BYTE 

).10 

12 
PRESET 

'-----~41 Q r-----+------'loo:D~BT~E:::_+ LAST DATA BYTE, 0140 

CHTCK+ 

SPLSl-

BM 
7474 

l"'-----+-----....!:!LD!!!B.!,!TE~- LAST DATA BYTE, 0140, 0170 

DISC CONTROL LOGIC BOARD 
0130 



lll1A/DISC STORAGE UNIT CONTROLLER 
LD 2003 

0130 I.AST DATA ITTE 
LDBTE· 

0140 DISABLE POSTAHILE 
DPSTC-

CCUHTU 

ouo am llEAllY 
BYTRY+ 

0130 LAST DATA l.YTE 
LDBTE+ 

0160 COUNTER CLOCK 
CHTCK+ 

0090 SECTOR PULSE 
SPLSI· 

0100 sn IKTERRUPT 
SI-

+5V 

514 
470 
(REF) 

10 

2• 
4 2• 

2• 

2' 

CLR 

POSTAl1BLE CONTROL 

2 10 

CET CEP 

2• 14 
POSTAHBLE 13 COUNTER 2• 

4P 12 
74161 2' 

2• II 

CARRY 

15 

15 

10 

II 

12 

13 

14 

POSTAHBLE 
ROH 
4H 

82238 

mo 
DISC CONTROL LOGIC BOARD 

i-=--------...:FllT=DT=Z·;_ FO~T DATA COKTROL, 0170 

1-=---------~C~R:;C-:.... CRC BYTE, 0220 

1-'---------~CR::.::C::,:I·;_ CRC INPUT CHECK, 0190 

f""---------..::E=RAS-:;_ ERASE GAP, 0220 

'o.!~----------------'D::.P:.:ST..::C-:;.. DISABLE PDSTNlllE COUHTER, 0140 

i.::----"Rll:::RT:.:..·- RESET lllllTE llOOE, 0220 

i..:..~--------..:.RS=.T;.;;RD-=.... RESET llEAll llODE, 0150, 0160 



+5V 

Rl 
IK 
(REF) 

0110 2.5 lliZ PULSE 2. SltiZ+ 

0110 2.5 lliZ PULSE 2.5HHZ+ 

0110 SYNCHRONIZE PUlSE SYPLS+ 

0110 OPERATE LATCH OPLCH+ 

0240 KEYSEARCH ROUTINE 
KSRTEN· 

( PJ-19 
12 

ENABLE 
IUJU). 13 0040 READ lllDE 

0040 WRITE lllDE 
llRTHD+ 

0100 FORMATTED TRANSFER 
FRKT+ 

0280 DIRECT DATA DRDT+ 
( PJ-20 

0290 IOI BIT 6 R6+ PJ-22 11 

0110 CLOCK PMSE. 2 DCPH2+ 

0140 RESET READ lllDE 
ltSTRD-

l..D 2003 
D'IA/DISC STORAGE UNIT CONTROillR 

10 

CET CEP 

OIVIDE 12 
BY 8 

JA 
74161 

CARRY 

15 

312. 5 KHZ 

ll P2-30>---RDG_T·_ READ GATE, PG 1v 

10 7 
CET CEP 

2• 2• 
14 

+SY 2• 2• 
13 

READ R3 
2• BYTE 12 

IK COUNTER 2' 
(REF) 4C 11 

2' 74161 2• 1--'---<,._ ____________ RDG_T_+ READ GATE, 0120, 0160, 0210 

I 
CLR 

CARRY 
48 

15 7474 

QB 1-'---,._--------------------J P3·25 >-) __ EN_RD_·_ EllA.BLE READ, 0300, 0340 
CLR 

13 

READ BYTE CONTROL DISC CONTROL LOGIC BOARD 
0150 



IXWDISC STORAGE UNIT CONTROUER 
l.D 2003 

DllD 2.5 HllZ PULSE 
2.SHMZI+ 

D22D EICAllLE WAITE EIMIT+ 

Dl9D AEAD CtDCl ADCLK+ 

DISO AEAD GATE 
RDGT+ 

READ BYTE REGISTER 

CHTCK+ 

PRESET 

0160 READ DATA -"'~~DA~T~•--------------------t----1D Q 

Dl40 RESET READ l«IDE 
RSTRD-

D22D EftABLE WRITE ENWRT-

PG h READ DATA 
RODTA- ( P2-24 

+SY 

RZDAT+ 

48 
7474 

CLR 

Q t--~S~YH"'8T'--.. 

CNTCK+ 

RZDAT+ 

RSTRD-

+SY 

R3 
ll 
(AEF) 

CLK 

LO 

2• 

2' 

2• 

CLR 

CLK QA 3 

QB 4 

READ 
QC 5 

DATA 
QO 6 A REGIS I ER 

lOA 
QE ID 74164 

QF II 

QG IZ 

lJ 
CLR QH 

y, 

ID 
CET CEP 

BIT 
2• 

COUHTEA 2• 
38 

2' 74161 
2• 

CARRY 

IS 

14 

13 

12 

0160 
DI SC COITTROL LOGIC BOARD 

II t=-----<>----'l"'YT"'R"'Y+_ BYTE READY, Dl2D, 0130, Dl40, 
017D, Ol9D, 0200 

EftAW+ 
ENABLE READ DR WAITE, 0120, 
02DD, D21D 

SYN8T-
SYNC BIT, 0120 

tft'TCir.'+ COUHTER CLOCl, 0120, OIJO, 
Dl4ll 

PJ-12) RBIT7+ 
RECEIVED BIT 7, D340 

PJ-10 
RBIT6+ 

RECEIVED BIT 6, 0340 

PJ-16) 91T5+ RECEIVED BIT 5, 0340 

PJ-18) 9 .IT4• RECEIVED llT 4, 0340 

PJ-8 ) 
RBJT3+ 

REC£1YED BIT 3, 0340 

PJ-10) 
RBIT2+ 

RECEIVED BIT 2, 034D 

PJ-6 ) RBITI+ 
RECEIVED BIT I, 0340 

PJ-4 ) RBITD+ 
RECEIVED BIT 0, 0340 

RZMT+ READ DATA, 0160, 0190 

0 



0190 READ Q.OCK 
llDCLK-

0160 IYTE READY IYTRY+ 

01211 FllRHAT DATA CONTRCI. 
FllTDTI-

0120 RESET CRC 
RCRC-

DUO LAST DATA IYTE 
LDBTE-

0140 FllRMAT DATA CONTROL 
FllTDT2-

0100 FllRMAnED TRAMSFER 
FRHT+ 

01211 DATA am 
DATA-

DUO LAST DATA IYTE 
LDBTE-

0120 RESET CRC 
RCRC-

0100 FllRHAnED TRANSFER FRKT-

0110 Q.OCK PHASE 2 DCPH2+ 

0240 RESET ROUTINE AAOOT-

l..D 2003 
I»IA/DISC STORAGE UNIT CONTROLLER 

0 

+SY 

SH 
470 

+5V 

( P3-29 

BYTE READY 

+SY 

..-------DC_P_H2_•_-'1""-tl C Q !..=.------>. P3-S ) 
CLR 

13 

RRDCLr- BYTE READY CLOCK, 0340, 0430 

DBROY- DATA BYTE READY, 02SO, 0420 

DISC CONTROL LOGIC BOARD 
0170 



D/1A/DISC STORAGE UNIT CONTROLLER 
LD 2003 

PG h DRIVE READY DRRDY· 

0050 CYLINDER ADDRESS BIT 0 
CADDO+ 

OIOD SECTOR ADDRESS BIT 0 SADDO+ 

PG h SEEK COMPLETE 
SKCllP-

D2DO SEEK INCCJ!PLETE SKINCP+ 

ODSD CYLINDER ADDRESS BIT I 
CADDI+ 

DIDO SECTOR ADDRESS BIT 1 SADDl+ 

PG Iv SEEK COHPLETE 0 SKCHPO-

0260 STATUS ENABLE STATEN+ 

Dl20 Pl BYTE Pl· 

0120 PO BYTE 
PO-

+5V 

( P2-26 

7F 
270 

(P2-6 

D BUS BITS 0 AND 1 
0180 

DISC CONTROL LOGIC BOARD 

~!.._ __ _!D~RR!!!O!!_Y+:._ __ -1,__ _______________________________ __;D:;;RR::;;D:..;Y_+ DRIVE READY, OJgo 

SK01P+ 
SEEK COl1PLETE, 0040 

ICO 

!Cl 

1C2 

12 SKCllP+ 
ltl 

STRl 

15 
STR2 lY :7 PJ-47 

0 BUS 
.._ __ DD+_ 0 BUS BIT 0, 0420 

tlJX 
gE 

12 ID 2CO 74153 2Y ig , PJ-41 
SKINCP-

.,_ _ __,D<.:.l.:...+ 0 BUS BIT !, 0420 

11 
2Cl 

12 
2C2 

12 SKCllPG+ 13 2CJ 
A B 

14 2 

( P3-32 ~------------------------..::.; 
+5V Y!.!..._..._ __ -l----l----------'1115=1::.;R_- 0 HUX STROBE, D!go, 0200, 

0210 
SH 
470 

14 

+5V 

SH 
470 

15 (REF) 

10 

\!-----------------...... ---j~-------......:Dlll=XA::o•.:.... D llJX SELECT A, DJgo, 0200, 
021D 

\!.---------------------...1....----------=CJ!U=X::.B•:.... O llJX SELECT 8, 0190, 0200, 
021D 



0180 DRIVE READY 

0050 CYLINDER ADDRESS BIT 2 

DJOO SECTOR AOORESS BIT 2 

PG h SHK COMPLETE I 

01110 D llJI STROBE 

PG Iv lllDEL SENSE 

0050 en INDER ADDRESS BIT l 

0100 SECTOR ADDRESS BIT J 

PG h S[[K !DMPLCTE 2 

0180 D 1111 snccr A 

0180 D 1111 SELECT B 

PG h READ CLOCK 

0160 READ DATA 

0120 Pl IYTE 

Dl6D IYT! READY 

Dl40 CltC INPUT OtECK 

0030 CONTROLLER RESET 

0030 DISC READ DR WRITE 

Ul 2003 

0 
DARDY• 

CADD2• 

SADD2• 

}r ~4 SKOG'!· 
l 220 

C P2·5 

'1 v 1r 
.,. 270 

DKSTR·· 

lllDSHS• 
C P2-47 

CADDl• 

SADOl• 

17r 220 ~B SKOG'2· I ...... 1 II 7r v 270 

OMUXA• 

IHJXB+ 

6 
ICO 

5 ICI 
4 IC2 

D BUS 
SKCMPl• ..l. !Cl KU 

•SV ICE 
74153 

R9 

~ STAI IY~ 
IK 

STR2 

PJ-45 )>----"D2:..;+:.. D BUS BIT 2, 0420 

10 
2CO 2Y 9 PJ-43 )~--_.D ... l+;... D BUS BIT J, 0420 

II 
2CJ 

12 
2C2 

. CJ6 
~~0.01 

SKCMP2• ll 2CJ 
A B 

Jl4 
2 

..----------------------------------------......:R=DC~l~K+~READCLOCK, 0160 

)C~~.,__-----------------------------__:llOC=i;:;K·;_ READ CLOCK, 0170, 0200 
+SV 

5" 
470 

10 (REr) 

ENAB PRESCT 

~R2::::DA~T~·------------------------ll-------!"-l~c POL;:~IAL 12 

CRC 
CHECK 

.,_ _____ ......, CLK GENERATOR PRESET 

HC gl~a ERR r>:-13=------~'-l D Q t----r------'C"'RC""E"'-R+'- CRC ERROR, 0200 
SD 
SI IP 
S2 CLR 7474 

+5V 

Pl· 10 

BYTRY+ 

CRCI· 

SRST+ 

DAii+ 
'JG"--"'RE:;;RS::;T:..---------------------4>------------!3i.!RST!o!.:.:-:_ RESET ERROR STATUS, 0200,0210 

D BUS BITS 2 AND 3 
JN/JIJSC STORAGE UNIT COffTROillR 

DISC CONTROL LDGIC BOARD 
0190 



DM/DI SC STORAGE UlllT COiHROLLER 
LD 2003 

0190 CRC ERROR CRCER• 

0050 CYLINDER ADDRESS SIT 4 CA004• 

0090 SECTOR AOORESS BIT 4 SAD DO 

PG Iv SEU CCJ4PLCTE 3 SkOIP3· 

0180 D llJI STROBE IJISTR· 

0200 PO BYTE ERROR 
POER+ 

DOSO CYLINDER ADDRESS BIT 5 
CADOS+ 

0100 HEAD SELECT 
HDSL+ 

PG Iv SEU INCllllPLCTE SklNCP-

0180 D llJI SELECT A IJIUXA+ 

0180 D llJI SELECT B 
IJIUXB+ 

0120 Pl am Pl-

0460 KEYCCJ4PARE EQUAL 
CHPEQ+ 

0220 EllAllLE lllllTE 
EHllllT+ 

0120 PO am PO-

RDClK· 
0190 READ CLOCK BYTRY+ 
0160 BYTE READY 

DIDO FORMATT£0 TRANSFIR FRiii'-

0160 EllAllLE READ OR lllllTE ENRll+ 

0190 RESCT ERROR STATUS RERST· 

12 220 J7F 

n-• •1 12 7F 
27D 

220 
I 
J7F 

CP2-IB..-1 13 
7F 
270 

(PJ-37 

14 

+5V 

SH 
470 
(REF) 

+5V 

511 

15 
470 
(REF) 

0 0 

5~6 
~ 

11~10 v 

II 
13 

IZ 

D BUS BITS ~ AND 5 

SkCHP3+ 

SklNCP+ 

13 
I 12 

6 
Ito 

5 
ICI 

4 
ICZ 

0 BUS 
llJX 3 

1C3 9D 
74153 

~ STRI 

STRZ ... 
10 

2CO 

II 
2C1 

IZ 
ZC2 

(2cz 

14 

Pl CHECK 

lY 
7 

Pl-39 

ZY 
9 

' PJ-31 ) 

I 

2 

llh 

DS+ 

SklNCP+ 

0200 
DISC CONTROL LOGIC BOARD 

0 BUS BIT 4, 0420 

D SUS SIT 5, 0420 

SEU l"CCJ4PLm, 0180 

r"--------..;;..i :REsaQ 1----+-------''..:1::;ER+;;.,. Pl am ERROR, 0210 

JK 
7474 

.--,..---~ c Q 1---.... -------=P..:l;:o:ER::;;..- Pl am ERROR, 0220 
ClR 

13 IZ PRESCT POER+ D Q PO BYTE ERROR, 0200 

JK 
7474 

II 
C CLR Q 

B POER· 
PO am ERROR, 0220 

13 

0 



0 
0200 Pl BYTE EUOR 

PIER• 
!CO 

0060 CYllllOER ADDRESS Ill 6 
CAD06+ 

!Cl 

0100 DISC S£\.ECT 
OSCSL+ 

1C2 

ltl lY 
7 06+ 

D BUS 
PJ-33 0 BUS BIT 6, 0420 

STRI llJX 

114STR· 100 

' 0180 0 llJX STROBE STRZ 74153 2Y 12 
11 07• 

0210 INITIALIZATION ERllOR 
!HITER+ 10 SYNC· 13 PJ-27 D BUS Ill 7, 0420 

2CO 

0060 CYLINDER ADDRESS llT 7 
CADD7+ II 

2Cl 

0060 CYLINDER ADDRESS BIT B 
CAODB• 12 

2C2 

13 
ZC3 

A 

OllJXA+ 14 •SV 0180 D llJX SElECT A 

OllJXI• SH 0180 D llJX SELECT I 470 
5YHC· 

0120 SYllC BYTE 

INITIALIZE CHECK 

RDGT+ PRESET !NITER• 
0150 READ GATE D Q JNITJALIZATIDN ERROR, 0210 

SPLSI· IHITU· 
OotO SECTOR PUlSE 1 INITIALIZATION ERllOR, 0220 

RERST· 
0190 .11!!£'! ~-~~ 5'!~!1JS 

EHRl/t 
0160 EKABLE READ DR llRJTE 

RROUT· 
. . 

13 
0240 RESET llOOTJNE PJ-29 

+5V 

KSRTEN· 
0240 ICEYSEARCH llOOTJNE DWI RIK). C P3·1t RI 
0040 READ MODE KRLTIID-

IK 

0040 ICEYSEARCH RESULT HOOE llRTill>-
SPIT-

0040 WRITE MODE 
P1-14t IJ4A TOllJICATIOlt lllTIRRU1'T, 

PG IY 
SPlllA· 

0030 STOP IJIA ROUTINE 

SI-
2H 

0100 SET INTOOlUPT 
7474 

!STAT- "Q" 0030 INPUT DEVICE STATUS a.a 

SRST-
0030 COllTROUER RESET 

LD 2003 D BUS BITS 6 AND 7 AND INTERRUPT DISC CONTROL LOGIC BOARD 

llWDISC STORAGE UNIT CONTROillR 0210 



DIA/DISC STORAGE UNIT CONTROLLER 0220 
LO 2003 WRITE DATA DISC CONTROL LOG JC BOARD 

aua 2.5 lllZ PIA.SE 2.Slt1Zl-
a WRSIG+ 

04JQ SERIAi. DATA OUT SERDA+ 
( P3-30 

WRITE SIGNAi., 0220 

CRCEH· 

+SY . 2.5111122+ 

R2 
IK 
(REF) 

HC PRESET 

EHAB CRC 
2.5HHZ2+ 

0 POLYHOHIAL 2 

aua 2.5 lllZ PULSE Z.Slt!Z2+ GEHE7~TOR Q 12 13 
ClK 
Ht CRCEH+ I 

9401 13 so ERR 
SI 
S2 

CLR 

0120 RESET, CRC RCRC+ 

0140 CRC BYTE CRC· 
CRCEH· 

0100 FORMATTED TRANSFER FRKT+ 

PG h Ill.STER RISET MRST- (Pl-844 

0200 PO am EllAOR POER-

0210 INITIALIZATIOH ERROR !HITER· a llRTGT-P2-32 
0200 Pl BYTE ERROR PIER-

WRITE GATE, PG 1v 

+SY 

0140 ERASE GAP ERAS- 11 
P2-8 ) llRTOT- WRITE DATA, PG 1v 

0220 WRITE SIGllAI. WRSIG+ 

EHABLE WRITE SYHCHROHIZIHG 

OJJO OPERATE L\TOI 
OPLCH+ PRESET PRESET 

0040 WRITE lllOE WRTH!l+ 10 8 12 EHllRT+ EHllRT+ 
SYPLS+ 11 D Q 0 Q P3-3 ) EltABLE WRITE, 0300, 0420, 

0110 SYHCIHl!lNIZE PIJl.SE 
9A 

0430 
9A EHWRT+ 

7474 7474 
ENABLE WRITE, OHO, 0200 

ana CLOCK PHASE 2 DCPH2+ c Q c Q EIMlT- EltABLE WRITE, 0160 
CLR ClR 

ana 2. 5 lllZ l'Ul.SE 2.SlllZ2-

0140 RISET WRITE lllDE RllRT-



PRIORITY IN FllOI! ASS OF HEIT 
PRIM· 

(Pl-B54 
LOWER Nl.14BERED JACK (PRDT·) 

snECT IN FllOI! AS2 OF NEXT 
sn1- (PJ-BS2 

LOWER Nl.14BERED JACK (SELD·) 

+S Ylll.TS -----cPl·BI 

+5 VOLTS -----<Pl·B2 

+5 Ylll.TS ----..Pl· B64 

C31 
0. 01 

Cl 
T4.7 

Cl& 
D.DI 

C32 
0. 01 

CZ CJ 

1 .. 7 1 .. 7 

Cl7 
D. DI 

CJJ 
D.01 

CIB 
D.DI 

C34 
D. DI 

C4 

r·7 

Cl9 
D.DI 

C37 
4. 7 

cs 
r · 7 

C2D 
D. DI 

C38 
4. 7 

CG 

r · 7 

C22 
D. DI 

C39 
4.7 

C7 

I 4.7 

C2J 
0.01 

.C4D 
4. 7 

ca C9 
I4. 7 1 .. 7 

C24 
O.DI 

C41 
4.7 

C25 
0.01 

C42 
4.7 

CID 
I4.7 

C26 
D.DI 

C4J 
4. 7 

cu 
ID. DI 

C27 
D.DI 

C44 
4. 7 

Cl2 CIJ 
ID.DI ID.DI 

C28 
D.Dl 

C45 
4.7 

C29 
D.01 

C46 
4. 7 

GROUND-----<Pl-Al+-..... .._ __ .._ _ __.._ _ __...,._ _ _. __ _.. __ .._ __ ._ _ __,._ _ _.....__-+ __ _.. __ ..._ _ __,. 

GROUND -----<;Pl-AZ 

GROUND -----<;Pl· A64 

GROUND -----<Pl- A65 

LD 2003 POWER DISTRIBUTION 
DtWDISC STORAGE UNIT CONTROLLER 

+5V 

Cl4 

r ·DI 

+SV 

CJD 
0.01 

Pl-ASS 
PROT· 

Pl-AS2) SELD· 

'2-45 ::---

P2-49 ;;---

P2• 1 

P2·2 

PZ·4 

~P2-7 

' ~ P2·9 .:---

' ~P2·11 ::---

· ~PZ-13:---

' ~P2-15 :.---

P2-17 ::---

P2-19 ;.---

P2-21 ;;---

P2-u :---

P2-25 :---

P2-Z7 ;,---

P2-2' ::---

n-•s - --
P2·47 ::---

P2-49 :;----

• ~P).2 :---

' ~ P).11 ;-~---

P).21 ;;---

PJ..Z4 ;;---

PJ..26;;---

PJ..34;.---

PJ-36 ;;---

PJ..311 ;:---

· --HJ-40 ;----

PRIORITY 001' TD B54 OF NEXT 
HIGHER Nl.14BERED JACK (PRIM·) 

SELECT OUT TD IS2 OF NEXT 
HIGHER HUHBERED JACK (SELi·) 

DISC CONTROL LOGIC BOARD 
0230 



11WDISC STORAGE UNIT COHTROUER 
UI 2003 

0250 11114 ADDRESS llT 5 RADOS• 

02IO STArus EllABl.E 

0040 DWILE llllA 

0030 START llllA SIJIA-

0240 ltESET ROUTINE RROUT· 

0040 KEYSEARCH MODE J(SClfG)f-

0240 !JM ROUTINE !»\WIT+ 

0260 llAl.T llAl.T+ 

PG 1¥ ClDCl PHASE 2 
CPH2-

( PJ-49 

K ~ 
13 

CLR 

( Pl-7 

+5Y 

R4 
lK 

(Pl-822 

PG l v *5TEA RESET -ICRST="-"---<(Pl-1144~---:0---....... 

0030 RESET MIClllPlllCUSOA ASTMP· (PJ-15 ~----~ 

02'0 llAl.T 
HALT+ 

0240 . CLOCK PHASE 2 BCP112-

0 

ROUTINE SELECT AND RESET 

14 12 
J llF Q 

74Nl03 
CLK 

Q 13 

CLR 

r-------.----1 

"\ 

02qo 
WI LOGIC HICROPROCESSOR BOARD 

SEHAB-i::::>----.-......-"-- ENABLE SECONO Rtl4 PAGE, 0260, 
0270, 0280, 0290 

11 FEHAB-u------- E.HABLE FIRST RCl4 PAGE, 0260, 
0270. 0280. 0290 

1---------------"'IJIAA=UT:..:..;...+ 1111A lllUTINE, 0240, 0340 

BCPH2-

HALT+ 10 

tnRST-

ClR 

Q i.=.....---...;l::,lrl 

12 

KEYSEARCH 
ROUTINE 

J llF Q 
74Hl03 

ClK 

+SY 

RlZ 
lK 

HALT+ 10 K Q 
CLR 

tnRST-

>-11
---""RO""UT=EN"'•- ROUTINE EHABl.E, 02SO 

Pl·l ) TEST!+ TEST ONE 

ltSRTT- KEY SEARCH ROUTINE ENABLE, 
0260, 0270 

ltSRTEN+ 
KEYSEAACH ROUTINE E.HABLE,04411, 
04SO 

Pl-19 ) ltSRTEH-
KEYSEAACH lllUTINE EIWILE,0150, 
0210 

ltSATEH-
KEYSEARCN ROUTINE £HABLE, 
0280. 0290. 0400 

0 



0 0 
0110 OPERATE LATCH 

OPLCH 
: P3-11 ~ 

10 I 

0330 IJ4A STROBE 
!J4ASTI• I 6P 8 10 

~....;;...;;.... ______________________ _;9:...J: 74oo _ r-C>----~ 100 ~a_.....;.;PA!J.::..::SE~··---------.... ---. 
9 1408 

0300 REQUESl 
RQSl ·· 

0240 CLOCK PHASE 2 
8CPH2• BCPH2+ 

10 7 

0290 R~ BIT 0 
RO+ ca CE~ 1-14---RAll_OO+_ ROH ADDRESS BIT o, 0260, 0270. 

0290 ROH BIT I 
RI• ----------------------------------------1-----~R~l~·--~4~ 1 1l RADO!+ 0280, 0290 

PROCRAH QI 1------- ROH ADDRESS arr I, D260, 0270, 
0290 ROH BIT 2 

029D ROH BIT l 

0240 ROl/TINE ENAllLE 

OD4D KCYSEARCll HOOE 
0040 lt[YSEARCll RESULT l«lDE 
0260 PRESENT ADDRESS EQUALS 

END AOORESS I 

0460 BEST KEY 
026D PRESENT ADDRESS EQUALS 

ENO ADDRESS 

0260 BRANO! TEST 

0260 ROH BIT JQ 

D260 ROH BIT 21 

0260 ROH BIT 28 

0260 IUJ4 an 29 

0110 SYNC S£CTOR MIHllS ONE 
DllO SYllCHRCNIZC PULSE 
Dl10 11.\TA em READY 
0260 STATUS EMABLE 

0260 Riii an JO 

0260 BRANCH nsr 

R2• 

RJ• 

ROUTCH• 

KSHD+ 
J Pl-46 

lRL Hi!r 
: P3-i:; ~ !A;ei·• 

ISTKY-

IA=iT-

4 

J 
DO 
DI 

2 02 

B DJ 
D4 

PRllGRAH 
OS BRANCH 

13 D6 MUI 
+w 9E 

~ II 00 

~~ 
14151 

12 01 

1< STA 
A • 

R21• 111 j•o 
R28-I+ 

R29-I+ 

SY1141-

i :]~-:. ~ SYPLS-
DEROY-
STAT CM+ 

( Pl-S ; 

t---------4r-r DO 
_! DI 

E---------2~. D2 

~B 
ElliE .F,l 01 

;...;;..----'
1
:...-:- STA 

A 

PRCGRAH 
8RAHCH 

llJI 
9F 

14151 

D26D ROM BIT 21 
R21+ 

0260 ROM UT 28 
R28-I+ 

============================-::_1_11-JJID 
0260 ROM UT 29 

R29-I+ 

0290 ROM an 4 
R4+ 

0290 RIJI llT 5 
RS+ 

LD 2003 
ll'WDISC STORAGE UNIT CDNTRDLL.£R 

y~ 

' w ~ 

c 
9 

II 6 ,...-

12 
100 
140B 

PROGRAl1 COUNTER 

R2• 

RJ• 
5 c 

' o 

BRANCH- 9 _ LD 

COUNTER 0280, 0290 

93~6 QC 
12 

RADD
2
• ACM ADDRESS an 2, 0260, 0270. 

CARAY 

15 

II RAODJ+ 0280, 0290 
QD 1------ ACK ADDRESS an 3, 0260, 0270 ., 

0280, 0290 

~-t--~IJ"i~~:::~O.:l"'-2-+-------!RO=l/T~E.::;N-;_ ROI/TINE £NAIL£, 0260, 0210, 
029D 

i-;;.11:....--.:B~RAN=O!~---I-~_... 

BCPH2+ 

~1 :H 
RO ] CLK ca 

A 
AS+ 4 

I 
s PROGRAM 

--t c CllUHTCR 
_!_ D lH 

ROUTEN+ I_,.. 9JSl6 

9~ nR 
I RANCH-

'" LD 
CARllY 

115 

CEP 14 
QA RAllD4• 
I---_;,;=~ ACK ADDRESS BIT 4, 0260, 0270. 

QI 
13 RADOS+ 0280, 0290 
1----"=~ ACK ADDRESS BIT 5, 0240 

QC~ 
II 

QD -

DKA LOGIC 111CROPRDCESSOR BOARD 
0250 



DllA/DISC STORAGE UNIT CONTROLLER 
LD 2003 PROGRAM ROM (SHEET 1 OF If) 

0260 
DMA LOGIC MICROPROCESSOR BOARD 

0240 EHABlE FIRST ROH PAGE 

D2SO ROH ADDRESS BIT 0 

0250 ROH ADDRESS BIT I 

0250 ROH ADDRESS BIT 2 

0250 ROH AOORESS BIT l 

0250 ROH ADDRESS BIT 4 

02SO ROUTINE ENABLE 

0240 EKABLE SECIJND ROH PAGE 

0250 ROH ADDRESS BIT 0 

02SO ROH ADORrSS BIT I 

02SO ROH ADORrSS BIT 2 

0250 RCJt ADDRESS BIT 3 

02SO RCJt ADDRESS BIT 4 

-'FE=NA-"'B'-----"'IS"4£NA8 

FIRST 

-'RA0::.:::;00+::::..:.. __ .....:.;10"4 P~E 
RADO!+ 1I } IH5610 

-'RA=D0"'2'-•---"'12"4 ADORrSS 

-'RA=OO""J"'"•-_ _...13"4 

-'RA0=04~•-----14-i 

D ._l,___,,RO~l!!~ET~--+------------------------------------------"RO~l~E..:..Y-_RrAD KEY, 0410, 0420 

I 7 BTEST-

z 6 llAl.T-

3 .. ~S_::R2~7:.;•_,.._;1-4-+----------------------------------------R2=7';... RCJt BIT 27, 0250, 0380, 0390 

4._4::..._..Y!..:ill~•-l--l--i--l-+---------------------------------------__..:R2:!.!!:B+;,_RllH BIT28, 0380 

S ._l=..__,,R2~9~•-1--l-l--l-+-+----------------------------------------'R2~9~+~RllH BIT 29, 0380 

, ._z.__,,.,RJO+r.:...._.,_+-+-f--f-1--T--------------------------------------~RJ==.D•~llllHBIT 30, 0380 

7 ._1~_,,U~l~•-1--l-J.~+-+--li-+------------------------------------__..:R~3~t+~ROHBIT 31, 0380 

ROUTEN- 8 ~:so2P JC-'
10
----------------------------'R:::cDK:::E""Y•;... READ KEY, 0400, 0410, 0440 

...::::==------------~-+ ... ..,:f-++--+.._-l-l--+ ... -_ .... ._-_ -------------"-l-----------"-BT:..::E"'ST'----~-O~.;r4-------------'-B-'TE:..::S-..T+_ BRANCH TEST, 02SO 

-'S:..::E_NA..;;B_-___ .!_5-i t"'I 9 ""KEY- HALT- s~~~6'-----------------------+-~ HALT+ - - 0 ~ 1-i-+-+--+-+----~-'ciu~J ~:s~ l . , P3-42) >---"""'=:..-HOT USEO 
I 7 ITEST-

R28+ ~ ~------"HAL=T•-HALT, 0240 
z ~'=--~HAL'-=T-- -+-+-+ +--l-+-.__--------------=:"---<10---'11 TJ SH 3 R28-I+ 
3 5 lt27+ ~v4S08 >''----------------"=.!.:- ROH BIT 28, 02SO, 0390 

4 4 R28+ R29+ 4 !"-.... 
S 3 ~· ~ ~:s;>>6'------------------------------"R2:::9~-~l•;,_ROl1BIT29, 02SO, 0390 

6 
2 ill! v +SY 

7 I _m+ ~ ENO OF 

-(R_E_Fl_.., BLOCK 

11~10~1"-.... 2 ~v4S04 2 IP 6 3 I !OB~ 4 PRESET 
5 7440 v404 >'"-1--..:.

12::.io Qr9-------'(A_•_B"-)+_ PRESENT ADDRESS EQUALS ENO 
ADDRESS, 02SD 

~ !OH 
7474 

SECOND 

RADOO+ 10 P:E 

RADO!+ 11 l IH5610 

RAOD2+ 12 , ADDRESS 

RADD3+ 13 --------1 

_RAD="-04'-•---'-14-1 • 

0240 ICIYSEARCH llllUTINE ENABLE -KS~RT_T-_____ !S-I ENAB O 9 RDKEY-

1 7 ..!!lli
z 6 HAl.T-

~t--RJ_0+..._,,._-"-19 ~:S04 B r-8"'C'-PH"'2'-+-+--"l1"4C Q._,B'-------"("-A•..;;B..:..)-_ PRESENT ADDRESS EQUALS ENO 
CLR ADDRESS, 02SD 

0250 ROH AOORESS BIT 0 

0250 ROH ADDRESS BIT I 

02SO ROH ADDRESS BIT 2 

0250 RllH ADORrSS BIT 3 

02SO RCJt ADDRESS BIT 4 

RAOOO+ 10 

RAllll+ 11 

ID SEARCH 
PAGE 

JN 
IH5610 

_RAD_D_2-•---12-< · ADDRESS 
RAD DJ+ 13 

RAD04+ 14 

13 

12f'...._ ---+-+---------~---·+--_-_-:_-_-:._~--------~RJO=-- ROH BIT 30, 02SO 

~ SH ~>l:..::l __ -+-+----------1----+-------------"RJO::::...-~l+ ROH BIT 30, 02SO, 0390 L--llj my 
V j----+------1,-------------RJ=l-_.l+_ ROH BIT 31, 0390 

R31+ 9 f'...._ ----.STATUS 

+SY T j sH ~8 t4 l L.1Q.j may>='----+-+------' ~ 

3 5 .BJ+ 
4 4 R28+ 

s 3 R29• 

f m V ~ 0 Q~ PJ-32) STATEN+ STATUS ENABLE, 0180 

0390 ARITHllETIC UlllT CCJIPARE -'AU=CO"'"H'-P• _____________ ""'------------------' !OH I L~-----'S""T"'"AT:..::E"'"N+_ STATUS ENABLE, 0250 

0240 CLOCK PHASE 2 

0030 DEYICE STAllJS 

0240 RrSET ROllTINE 

BCPH2+ 7474 

-'D""V"'"ST'-+--<( P3-48------------------------------------------..;:.:i3 C ~._,6'-------ST=AT'"'O"-'-- STATUS ENABLE, 0240 

~ 

RAOllT- ~ -==----------------------------------------------------' 



0 
0250 ROUllNC ENABLE 

0240 ENABLE FIRST ROH PAGE 

0250 RIJC AOORESS llT O 

0250 RIJC AOORESS llT I 

0250 RIJC ADDRESS llT 2 

0250 llOH AOORESS llT l 

0250 llOH ADDRESS llT 4 

0240 ENABLE SECOllD RIJC PAGE 

0250 ROM AOORESS llT 0 

0250 IOI ADDRESS Ill 1 

0250 ROM ADDRESS llT 2 

0250 11!14 AllOllESS BIT l 

0250 RIJC AOORESS llT 4 

0240 Krl'SEARClt ROUTINE ENAllL 

0250 ll!JC ADDRESS llT 0 

0250 llOH ADDRESS llT 1 

0250 llOH ADDRESS llT 2 

0250 llOH ~RESS llT l 

0250 ROM ADDRESS llT 4 

LD 2003 

ROUTEN 

FENAI-

RADOO+ 

RADDI• 

RADD2+ 

RADDl• 

RAOD4+ 

SE NAB-

RADOO+ 

AADOI• 

AAD02+ 

RAOOl+ 

RAD04• 

E ICSRTT-

RADDO+ 

RADO!+ 

RAll02+ 

RADOl+ 

RADD4• 

ll'IA/DISC STORAGE UNIT CONTROUER 

-

15 ENA& 0 
9 

1 
7 

FIRST 
PAGE z 6 

4K 
ID l IH5610 

5 
l 

II 4 4 

12 • ADDRESS 5 
l 

ll I 6 
2 

14 1 
I 

15 
ENAB 0 

g 

SECOND I 7 
PAGE 6 

4H z " l IPl5610 5 
3 

II 4 4 

12 ADORESF 5 
3 

IJ 2 
6 

14 
1 

I 

15 
EllA8 0 

g 

l:EYSEARClt 1 1 
PAGE 

4H 2 6 

10 IPl5610 5 
l 

11 4 4 

12 ·ADCIRESS 5 3 

ll 6 2 

14 1 1 

II 
3P 13 

12 74S02 ~ 

WRTl:EY-

RSTBFlAG-

INCB-

SPEN-

LOIJIAIN-

RQSTll-

RLID· 

RllBO-

RSTBFlAG-

1~2 WRTKEY- INCi-

RSTBFlAG- v INCB-
LDIJCAIN-

SPEH-

LDIJIAIH-

5~6 RQSni- RQSTll-

RLBD- v RllBD-

1~2 
mm-

k£YCIJCPARE- v INC&-

SPEH-

LDIJCAIN-
~ 

ClEARfl.AGS-

RLBD-

RllBD-

PROGRAl'I ROM (SHEET 2 OF Ill 

1~10 v 
3~4 v 

13~12 
v 

0 
llllTl:U• 

SPEH-

AL• 
RlllO-

RSTllFL+ 

lllta+ 

LDIJIAlll+ 

RQSTV+ 

moo+ 

0 

WRITE l:EY IN FlrO, 0400, 
0410, 0440 . 

SCRATCH PAO ENABLE, 0380, 
0390, 0420, 0430 

READ LOW IYTE OF OA REG, 
03l0, 0340 

AEAll HIGH BYTE OF OA REG,0340 

RESET BEST FLAG, 0400 

I NCREHEllT I, 0370 

L OAO OMA 1""11', 0340 

R £QUEST WRITE, 0300 

m CllHPAAE, 0450 

Q._.!_f\.+ CL EAR FU&S, 0450 

D1A LOGIC IUCROPROCESSOR BOARD 
D270 



IXWDISC STORAGE UNIT CONTROLLER 
LD 2003 

0240 ENABLE FIRST ROlt PAGE 

0250 ROlt ADDRESS BIT 0 

0250 ROlt ADDRESS BIT I 

0250 ROM ADDRESS BIT 2 

0250 ROlt ADDRESS BIT 3 

0250 ROlt ADDRESS BIT 4 

0 g LO-

I 7 DRDT· 

z 6 ~STR

l 5 LALB· 

4 4 LAHB-

5 J WRTSP· 

6 
2 LBLB· 

) I LBHB-

PROGRAM ROM mm 3 OF ~) 
0280 

DllA LOGIC MICROPROCESSOR BOARD 

LALB- LOAD A REG LOW BYTE, 0420 

r-----------------------------------..::.L::BL:,::B;;_· LOAD B REG LOW BYTE, 0370, 
0420 

LBHB- LOAD B REG HIGH BYTE, 0370 

l-t-+-+-t--t-t __ _.L_D-__ ~1~3-<"'1~12 LI>+ l may>-~--------------------------'=- LOAD HEHORT ADDRESS, 0310, 

v ~ 0320 

14~-+-t-~~----------..::0~RD~T~----~9-<~~v~504 >~8-------l~-~-p-3_~_0_> __ ;:.:~=0-T+~~~CTDA~.OIW,Ol50 
OROT+ 

DIRECT DATA, 0310, 0320, 0420 

0240 EHABLE SECOND ROii PAGE ~s ... E_llA_.B_-__ ~15--rEHAB 0 g LO- t-H-+-t-~---'R_.Q"-'ST..;;R_--..::5-;:-""~ JB '>'''-------------------------'~=STc::R.:....• REQUEST WRITE, 0300 v 
0250 ROH ADDRESS BIT 0 

D250 ROH ADDRESS BIT l 

025D ROii ADDRESS BIT 2 

0250 ROH ADDRESS BIT 3 

0250 ROii AOORESS BIT 4 

RADOO+ 

RADDI+ 

RADD2+ 

RADD3+ 

RAD04+ 

10 

11 

12 

13 

14 

SECOND 
PAGE 

30 
IHS&IO 

· ADDRESS 

I 7 DRDT

z 6 ~TR

J 5 LALB-

4 4 LAHB

S 3 WRTSP

& 2 LBLB-

7 I LBHB-

LALB- 3~~..;..4 ____________ _, l,,,...AL.'9"-<+ Hl-t-+-t-----------.....:0=.:.----=-0v LOAD A REG LOW BYTE, 0360 

LAHB- 11~ IO LAHB+ LOAD A REG HIGH BYTE, 0360 't-1"""'1-+-------------':;;..;;;.'------"~"1nV>----------------

llR TSP - I "'-3B 2 WRTSP+ 
ot-t-1------<_,..,..Jj JB "">=-------------------------=;;;....-WRITE IN SCRATCH PAD, Ol80 v 

0240 KElSEARCH ROOT I NE EHABLE _KS_RT_E_N·---1-5-1 EHAB O g LD- ~ 
KE~EA~ 1 ~7~U"'E~n----------+--t---'-~~s-~--~-<"1..J~~~04 >e ________________________ T_B_E5_T_• TEn~~nm.~oo 

0250 ROM ADDRESS BIT 0 

0250 ROii ADDRESS BIT l 

0250 ROlt ADDRESS BIT 2 

0250 ROii ADllRESS BIT J 

0250 ROlt AOORESS BIT 4 

0 

P~~E z ~6~Z"'ERO=B-_______ -+_-t----... 

_RA~Doo+ ____ l_0-1 IH5610 J ~5;....:;LA"'L~B-______ _, 

RADDI+ 11 

RADD2+ 12 

RAD DJ+ 13 

RAD~+ 14 

ADDRESS 

4 4 LAHB-

5 3 WRTSP

& 2 LBLB-

7 I LBHB-

0 

._ ______________________________ Z_E_RO_B_- SET B REGISTER TO ZERO, 0290 

0 



0 0 

f£JIA&- 15 ' RO+ RO+ EllAll 0 0240 EllAllLE FIRST ROM PAGE ROM llT O, 02SO, 0310, 0380 , 0390 

0250 I04 ADDRESS llT 0 

0250 ROM ADDAUS llT I 

0250 IOI ADDll£SS llT Z 

0250 I04 ADORUS llT 3 

0250 ROM ADDRESS llT 4 

0240 DIAllLE SECOND ROM PAGE 

0250 IOI ADDRESS llT 0 

0250 IOI ADOllESS UT 1 

0250 ROM ADDRESS llT Z 

0250 ROM ADDRESS llT 3 

0250 IOI ADDRESS llT 4 

0240 IDSEAICH JO/TINE DIAllLE 

0250 ROM AlllRESS UT 0 

0250 IOI AllORESS I IT 1 

0250 IOI ADDRESS llT 2 

0250 IOI ADDRESS ·llT J 

0250 IOI ADDRESS llT 4 

OZIQ SET I REl:lSTD TD ZERO 

0250 llJUTINE EllAILE 

LD 2003 

RADOO+ 

RADDI+ 

RADD2+ 

RAD03+ 

llAD04• 

SEN.II-

llADOO+ 

RADDI+ 

RADD2+ 

llADD3+ 

RADD4• 

ICSRTEN-

llAOOO+ 

WDl+ 

AAD02• 

IWJD3+ 

WD4+ 

ZEllll-

llOllTDI-

DIWDISC STORAGE UNIT CONTROLLER 

FIRST 
PAG[ 

.. J 
2C 

IM5UO 
II 

12 
ADDRESS 

13 

14 

15 
[llAll 

SECOND 
PAGE 

ID 2D 

II 
1"5&10 

12 
ADORUS 

ll 

14 

15 
ENA& 

l£YS£ARCH 
PAGE 

ID 2£ 
1"51110 

II 

12 
·AlllRUS 

ll 

14 

I 
1 ll• 

2 
& R2• 

j 
5 RJ• 

t 4 R4• 

5 
3 R5+ 

& 
2 116• 

1 
1 R1• 

0 
9 RO+ 

1 
7 RI+ 

z & RZ+ 

3 
5 RJ• 

4 
4 R4+ 

5 
3 R5+ 

' 
2 R&• 

7 
1 Z£ROI-

0 ' IO+ 

1 7 RI+ 

z ' R2• 

3 
5 IU+ 

4 4 R4+ 

5 
3 RS+ 

' 
2 M+ 

7 
I 111• 

I 
~ P3· 22 

• 

~ 
T.. P' 

~2 2 
JP I 

"7 3'-35' 3 74S02 l/ 

PROGRA/1 R~ <SHEET If OF If) 

RI+ 

R2• 

RJ• 

R4+ 

AS+ 

Rli• 

R6+ 

ZERCB-

R7E+ 

I04 llT I, 02SO, 0310, 03111 , 0390 

ROM llT 2, 0250, OJIO, 03111 , 0390 

ROM llT 3, 0250, OJIO, 0380 , 0390 

IOI llT 4, 0250, OJIO 

ROM llT 5, 0250, 0310 

ROM llT I, 0150 

IOI llT I, 0310 

SET I REGISTIJI TO ZEllO, 0370 

ROM IJT 7, 0110 

~ LDGIC lllCROPROCESSOR BOARD 
112~ 



DIWDISC STORAGE UNIT CONTROLLER 
LD 2003 

EllAllLE llRITE 
EHWRT+ 

0220 

0270 llEQUEST llRITE 
ROSlV+ 

0330 !llA STROBE 
!llASTB· 

0240 Cllll11IOl.LER RESET 
CTLRST· 

0300 !11A STROBE 
!llASF-

( P3·3 

12 
II 

13 

REQUEST DMA CYCLE 

12 0 
PRESET 

Q 9 

9A 
74S74 

11 QB c 
CLR 

HEHlRY DATA IHPllT 

11 

E12 

9B 
74S74 

CLR 

12 

+SY 

R3 
470 

E7 ~ 
B 2 

E6 

0300 
Dl1A LOGIC 111CROPROCESSOR BOARD 

t---------'ll4AS=::.f.;...+ !llA STROBE, 0330, 0340 

ll't-8---------'!llA=S::.f_· !llA STROBE, 0300, 0310 

RQST· 
REQUEST, 0250 

Pl·M4 
!llAR· 

!llA REQUEST, PG .tw 

w !llAW· 
E14 EIS 

Pl·AS6 !llA WRITE, PG 1v 

w ~ .,. 
Pl·B23) READ+ READ HOORY, PG 1v 

2 0 
PRESET w ~ Q s i-;...--"----<>--....::....---.._-----------------'-"°""""1"'-+ HOORY DATA IM, 0340 

EU 

98 
74S74 

3 c ll' 6 

CLR 
MOTES : 

n> CUT ETCH FOR P/H 900860. 

13> JUHPER FOR P/H 900860. 



0 0 

0300 OHA STROBE OHASf-
II 

0280 OIRECT DATA DROY+ 

0420 DA BUS BIT 0 DAD+ 

02'JO ROH BIT 0 RO+ 

0420 DA BUS BIT I DAI+ 

0290 RIJ4 BIT l RI+ 

0420 DA BUS BIT 2 DA2+ 

0290 RIJ4 BIT 2 R2+ 

0420 DA BUS BIT 3 DAJ+ 

0290 ROH BIT l RJ• 

LO+ 12 
0280 LOAD HOORY ADDRESS II 

0240 CLOCK PHASE 2 
BCPH2- 13 

0420 DA BUS BIT 4 
DA4+ 

0290 RIJ4 BIT 4 
R4+ 

0420 DA BUS BIT 5 
DAS+ 

0290 ROH BIT 5 
RS+ 

0420 DA BUS BIT 6 
OA6+ 

0290 RIJ4 BIT 6 R&+ 

0420 DA BUS BIT 1 
DA7+ 

1.D 2003 
DIWDISC STORAGE UNIT CONTROLLER 

0 

10 
llS 

Al 

AZ A 
15 

II H£HORY 
AOORESS 

LOii 14 82 BYTE I 
lt.ll 

Cl 28 
74298 

t2 

DI 

02 0 
12 

II -

10 
llS 

Al 

AZ A 
15 

81 MEllJRY 
ADDRESS 

LOW 14 
82 IYTC I 

It.IX 
Cl 2A 

74291 

t2 c 13 

DI 

02 D 12 

11 
CLK 

HE/'KJRY ADDRESS REGISTER CSHEET 1 OF 2l 

() 

HEHORY 
ADCRESS 

BUS GATES 
10 

Pl-BS I) 

II 
Pl-853) 

Pl-B55) 

Pl-A50) 

Pl-A53 

II 
Pl-A54 

Pl·Al5 

Pl-A9 

.. 

OHASK+ 
CHA STROBE, 0320 

NDOA- N REG BIT 0, PG h 

NOIA-
H REG BIT I, PG h 

N02A-
H REG BIT 2, PG h 

NOJA-
H REG BIT 3, PG Iv 

N04A-
N REG BIT 4, PG 1v 

NOSA-
H REG BIT 5, PG Iv 

NO&A-
N REG BIT 6, PG 1v 

N07A-
H REG BIT 7, PG 1v 

IX1A LDGIC MICROPROCESSOR BOARD 
0310 



DIWDISC STORAGE UNIT CONTROLLER 
LD 2003 

0310 IWo STROBE 

0240 C.OCK PHASE 2 
0211C LOAD ME!llRY ADDRESS 

BtPH2-
LO+ 

0430 DA BUS BIT 8 
DAB+ 

0430 DA IUS BIT I DAI+ 

0430 DA IUS BIT 10 
DAio+ 

0430 DA BUS I IT II 
DAii+ 

0430 DA BUS BIT 12 
DA12+ 

04311 DA BUS BIT 13 
DA13+ 

04311 DA BUS BIT 14 
DAU+ 

0430 DA BUS BIT 15 
IS+ 

ICPH2-
0240 ClOCK PHASE 2 

LO+ 
0280 l<Wl MEMORY ADDRESS OROT+ 
0280 DIRECT DATA 

11E/10RY ADDRESS REGISTER <SHEa 2 OF 2l 

g CLK lQ 2 

4 
10 1ir 

3 

2Q 7 

s 20 
ME!llRY 

2ir 
6 ADDRESS 

HIGH 
BYTE 3Q 10 

2H 

12 30 
74175 ~II 

4Q 15 

13 40 
CLR 

cir ic 

9 
CLK IQ 

C ID Ill 

2Q 
HE!llRY 

s 12D ADDRESS 2lj 6 
HIGH 
BYTE 

3Q 10 REGISTER 

12 30 
2N 

~ II 74175 

CQ IS 

3 
40 CLR 

cir 14 

MEMORY 
ADDRESS 

BUS GATES 

4 

II 

II 

w 
EIO Ell 

II w 
EB E9 

NOTES: 

[}:> JIRG'ER FOR P/N 900860. 

~> CUT ETCH FOR P/N 900860. 

P1-B14) 

Pl-All) 

P1-Al2) 

Pl-BIJ) 

Pl-17) 

Pl-BIB) 

Pl-B9) 

Pl-1147) 

Pl-B57' 

0320 
~ LOGIC MICROPRCCESSOR BOARD 

MOUA-
M REG DATA BIT 0, PG 1v 

MOIA- M REG DATA BIT 1, PG tv 

MD2A-
M REG DATA BIT 2, PG 1v 

M03A-
M REG DATA llT 3, PG 1v 

HOCA-
M REG DATA BIT .4, PG tv 

MOSA- M REG DATA BIT 5, PG tv 

M06A-
M REG DATA BIT 6, PG 1v 

M07A-
M REG DATA BIT 7, PG Iv 

lllAIS+ 
IJIA HDllRY ADDRESS llT 15, 
PG tv 



0210 a.ou PHASE 2 

0300 DMA STllQBE 
IJIASF+ 

0270 READ LOW am OF DA Rl:G 
Ill.II>-

DAO+ 
0420 DA BUS BIT 0 

0420 DA BUS BIT 1 
DAI+ 

0420 DA BUS BIT 2 
DAZ• 

DAJ• 
0420 DA BUS BIT 3 

0430 ;DA BUS BIT 8 
DAI• 

0430 DA BUS an g. 
DAt+ 

DAio+ 
0430 DA BUS BIT 10 

111.11• 
0430 DA BUS BIT 11 

0420 DA BUS BIT 4 
DA4+ 

DAS+ 
0420 DA BUS BIT 5 

OA6• 
0420 DA BUS BIT 6 

DA7+ 
0420 DA BUS BIT 7 

DAl2+ 
0430 DA BUS BIT 12 

DAil+ 
0430 DA BUS BIT 13 

DA14+ 
0430 DA BUS BIT 14 

0430 DA BUS BIT 15 
DAIS+ 

l..D 2003 
IJIA/DISC STORAGE UNIT CONTROLLER 

+SY 

R2 
lK 
(REF) 

10 

CET CEP 

QA 
14 

DMA 13 STROBE QB 
DELAY 12 

lOA QC 

i.-:.::~--~1-------------------""IJIAS--TB-•_ DMA STROBE, 0250 

74161 
QO 

11 

CARRY 
.)()-"------------"IJIAS="'-TB;...·_ DMA STROBE, 0300, 0350 

15 

X>-"--------------------~Pl-MS) OHAS- DIA SELECTED, PG 1v 

I 
SEL 

2 
IA 

s 
2A 1Y 

4 fOAO+ 
SELECTED DA BUS BIT 0, 0340 

11 
3A 

14 
4A DA IUS 2T 

7 FOAi+ 

IYTE 
3 

II snECT 
KJX 

SELECTED DA BUS BIT I, 0340 

6 SF 9 f'DA2• 21 74157 lY SELECTED DA BUS UT 2, 0340 

10 
31 

13 
48 

12 FIJAl• 
4Y SELECTED DA BUS BIT 3, 0340 

fc STA 

I 
SEL 

2 
IA 

5 
2A 1Y 

4 FllA4• 
SELECTED DA BUS BIT 4, 0340 

II 
3A 

14 
4A DA BUS 7 FDAS+ 

BYTE 
2Y SELECTED DA BUS BIT 5, 0340 

3 
18 SELECT 

llJX 

6 SE g FOAli• 28 74157 3Y SELECTED DA BUS BIT 6, 0340 

ID :;1 

13 4B 12 FOAJ+ 
4Y 

.if!o STR 

SELECTED DA BUS BIT 7, 0340 

.,. 

D~ STROBE AND DA BUS BYTE SELECT CIRCUITS Ml\ LOGIC MICROPROCESSOR BOARD 
0330 



DMAIDISC STORAGE UNIT CONTROLLER 
LD 2003 

0300 MEllJRY DATA IN 
HDIN+ 

0300 DllA STR!IBE 
DllASF+ 

OISO ENABLE READ 
ENRD· · 

0170 BYTE READY CLOCK 
BRDCLK· 

0240 CLOCK PHASE 2 BCPH2·· 

0270 LOAD DllA INPUT 
LDDHAIN+ 

0330 SELECTED DA BUS BIT 0 
FDAD+ 

0330 SUECTED DA BUS BIT I 
FDAI+ 

0330 SUECTED DA BUS BIT 2 
FDA2+ 

0330 SUECTED DA BUS BIT 3 
FDAJ+ 

0160 RECEIVED BIT 0 
RBITO+ 

0160 RECEIVED BIT I 
RBITI+ 

0160 RECEIVED BIT 2 
RBIT2+ 

0160 RECEIVED BIT 3 
RlllTJ+ 

0270 READ LOW BYTE OF DA REG 
RLBD-

0270 READ HIGH BYTE OF DA REG 
RHBD-

0330 SUECTED DA BUS BIT 4 
FDA4+ 

0330 SELECTED DA BUS BIT S 
FDAS+ 

0330 SUECTED DA BUS BIT 6 
FDA6+ 

0330 SELECTED DA BUS BIT 7 
FDA7+ 

0160 RECEIVED BIT 4 
RBIT4+ 

RBIT5+ 
0160 RECEIVED BIT S 

0160 RECEIVED BIT 6 
RBIT6+ 

0160 RECEIVED BIT 7 
RlllT7+ 

024D DHA ROUTINE 
0040 KEYSEARCH KJDE 

lllARllT+ 

~ 

0040 KEYSEARCH RESULT KJDE 
KRLTHD+ 

: Pl-25~ IDB 2 4 
7404 gc: 

s )4100 

( Pl-23 

12 J gc 
13 74SOO 

,--!, SEL 
2 IA 

s 
2A 

ti 3A 

14 
4A 

( P3·4 3 IB 

( P3·6 
6 2B 

( P3-IO 10 lB 

( Pl·B 13 4B 

rSTR 

@Y-JA B • 

lJ 7408 L--.1.j SEL 

2 
IA 

5 2A 

11 3A 

14 
4A 

( Pl·IB 
3 

IB 

( Pl-16 
6 

2B 

C Pl-14 10 3B 

( P3·12 L 13 4B 

f9STR 

c Pl-46 L 

"'-"v 

F BUS AND MEMORY WRITE CIRCUITS 

I 
3A 3 

2 7408 

6 4 
]A 6 

s 740B 

ti 

~ CLK IQ~ 

lY 4 4 
ID Ill° 3 FD· 

2Q 7 Fl+ 

F BUS 
2Y 

7 5 2D F 2ll" 6 Fl · 
H!JX 

SH REGISTER 
411 74157 JQ 10 F2+ 

74175 

3Y 9 12 JD 3
ll II F2·· 

4
Q IS Fl+ 

4Y 12 13 4D 
CLR 

4ll" 14 Fl·· 

I 

..........1. CLK lQ 2 F4+ 

lY 4 4 ID Ill" 3 F4· 

2Q 7 FS+ 

F BUS 
2Y 

7 s 2D F 
2ll 

6 FS·· 
HUX REGISTER 
4E 4F 

741S7 3Q ID F6+ 
7417S 

JY 9 12 3D 3l) II F6· 

4Q 15 F7+ 

4Y 12 13 4D 4l)" 14 Fl-
CLR 

-o; 
10 
11] 6H B 
9] 7410 ./" 

..____. NOTES: 

[!:> CUT FDR P/N 900860, 

[?> JUHPER FDR P/N 900860. 

~ "'7Pl-B34) 
3 

1 '::J 

~ Pl·A35) B 
6 

L 
~ Pl-843) 38 

B 

...__ l 
~ Pl·B2B) B 

11 

1 w1 w 
~ ::~-

7 

3 --"Pl·A36) 

1 
~ Pl·BlD) 38 

6 

l 
~ Pl-840) B 

B 

l 
13 

IF 11 
12 7438 l 

Pl-B27) 

mo 
DMA LOGIC MICROPROCESSOR BOARD 

FO+ 

FD· 

Fl• 

Fl· 

F2• 

F2· 

Fl+ 

Fl· 

HODO+ 

HDOO+ 

!!101• 

HOOi+ 

HD02+ 

H002+ 

!I)())• 

H003+ 

!!)Oh 

HODO 

HOOS+ 

HOOS+ 

HDOfi + 

HD06+ 

HD07+ 

H007+ 

F4+ 

F4-

FS+ 

FS-

F6+ 

F6-

F7• 

Fl· 

F BUS BIT 0, 0400, 0410, 0460 

F BUS BIT 0, 04SO 

F BUS BIT I, 0400, 0410, 0460 

F BUS BIT I, 04SO 

F BUS BIT 2, 0400, 0410, 0460 

F BUS BIT 2, 04SO 

F BUS BIT 3, 0400, 0410, 0460 

F BUS BIT 3, 04SO 

HEKJRY DATA BIT 0, PG Iv 

HEKJRY DATA BIT 0, OJSO 

HEHORY DATA BIT I, PG Iv 

HEHORY DATA BIT I, 03SO 

HEHORY DATA BIT 2, PG Iv 

HEHORY DATA BIT 2, 03SO 

HEKJRY DATA BIT 3, PG Iv 

HEHORY DATA BIT 3, 03SO 

HEHORY GR!IUND 
HEHORY GROUND 

HEKJRY DATA BIT 4, PG Iv 

MEHORY DATA BIT 4, 03SO 

MEKJRY DATA BIT 5, PG 1v 

HEHORY DATA BIT 5, 03SO 

HEHORY DATA BIT 6, PG Iv 

HEKJRY DATA BIT 6, 03SO 

HEHORY DATA BIT 7, PG Iv 

MEHORY DATA BIT 7, 03SO 

F BUS BIT 4, 0400, 0410, 0460 

F BUS BIT 4, 04SD 

F BUS BIT 5, 0400, 0410, 0460 

F BUS BIT 5, 04SO 

F BUS BIT 6, 0400, 0410, 0460 

F BUS BIT 6, 04SO 

F BUS BIT 7, 0400, 0410, 0460 

F BUS BIT 7, 04SO 



0 

0240 CLOCK PHASE 2 

02SO ROUTINE ENABLE 

0330 Dl4A STROBE DMASTB· g CLK 

0340 MD«lRY DATA BIT 0 ICDOO• 4 10 

0340 MElllRY DATA BIT I KOOi+ s 20 

0340 MOORY DATA BIT 2 HD02+ 12 ]0 

0340 MElllRY DATA BIT l llXI]• ll 40 

0240 RESa ROOTINE RROUT-

OllO i.- STROBE IJIASTB- g ClK 

0340 IE«JRY DATA BIT 4 llXl4• 4 10 

0340 llDllRY DATA BIT S 
llXIS+ s 20 

0340 IE«JRY DATA BIT 6 
HD06+ 12 lD 

0340 llDllRY DATA BIT 7 
llXl7+ ll 40 

0240 RESa ROOTINE RROUT-

l.D 2003 
I»IA/DISC STOP.AGE UNIT COHTROlliR 

IQ 2 

11)".L 

2Q 7 

G BUS 21)"tL 
REGISTER 

lQ 10 IK 
7417S 

lll"tE-

4Q IS 

41l"ilL 
CLR 

1 
IQ 2 

1'1)"2-

2Q 7 

G BUS 2'1)".L 
REGISTER 

IE lQ 10 
7417S 

lll" .!L 

4Q IS 

41)".!L 
CLR 

J 

G REGISTER 

.. 

GO• G REG BIT 0, 0420, 0430, 11440 

GI+ G REG BIT I, 0420, 0430, 11440 

G2• G REG BIT 2, 0420, 0430, 0440 

Gl• 
G REG BIT 3, 0420, 0430, 11440 

G4+ G REG BIT 4, 0420, 0430, 11440 

GS• G REG BIT S, 0420, 0430, 11440 

GS+ G REG BIT &, 0420, 0430, 11440 

G7t 
G REG BIT 7, 0420, 0430, 11440 

llM LOGIC MICROPROCESSOR BOARD 
0350 



DMAIDISC STORAGE UNIT CONTROLLER 
l..D 2003 

DAO+ 
0420 DA BUS BIT 0 

DAI+ 
0420 DA BUS BIT 1 

0420 DA DUS BIT 2 
DA2• 

0420 DA BUS BIT l 
DAl+ 

0240 CLOCK PHASE 2 
BCPH2-

0280 LOAD A REG LOii BnE ~B• 

0420 DA BUS BIT 4 
DA4+ 

0420 DA BIJS BIT 5 
DA5+ 

0420 DA BUS BIT 6 
DA&+ 

0420 DA BUS BIT 7 
DA7+ 

0430 DA BIJS BIT I 
DAB+ 

0430 DA BUS BIT 9 
DA9+ 

0430 DA BUS BIT 10 
DAIO+ 

0430 DA BUS BIT 11 
DAll+ 

0280 LOAD A REG HIGH BnE 
LAHB+ 

0240 CLOCK PHASE 2 
BCPH2-

0430 DA BUS BIT 12 
DAIZ+ 

0430 DA BUS BIT 1l 
DAil+ 

DAU+ 
0430 DA BUS BIT 14 

0430 DA BUS BIT 15 
DAl5+ 

4 
6 ,;J SK 

5 7400 

I~ 

~3 2 7400 -

A BUS REG I STER 

9 
CLK 

4 
ID 

5 
20 A BUS 

REGISTER 
7H 

12 74175 
30 

IJ 
40 

RB CLR 
IX j'• (REF) 

+SV 

9 CLK 
4 

ID 

5 A BUS 
20 REGISTER 

7K 

12 
JD 

74175 

ll 
4D CLR 

RU 
j'• IK 

+5V 

9 
CLK 

4 ID 

5 A BUS 
2D REGISTER 

9H 
74175 

12 JD 

13 
RB 

40 CLR 
IK 

j1 (REF) 
+SV 

9 ". 
4 

ID 

5 2D 
A BUS 

REGISTER 
7H 

12 JD 
74175 

RU 
]] 40 

CLR 
IK 

JI (REF) 
+5V--JIN 

IQ 2 

1'Q"i2-

2Q 7 

211 .!.... 
3Q 10 

3l!iil-
4Q 15 

c11f!,-

IQ 11.. 
1"Q",.L 

2Q 7 

211i!-
30 10 

l'O"#-
4Q 15 

411~ 

IQ 
2 

1'Q"i2-

2Q 
7 

2'Q"i-L 

JQ 10 

J'Q"i.!l.. 
4Q I 15 

C'O"li-!!-

IQU 

1'Q"i2-

2Q 7 

2'Q"t-L 
3Q 10 

311#-
CQ 15 

4'Q° .!!.. 

0 

0360 
OMA LOGIC 111CROPROCESSOR BOARD 

• A BUS BIT O, 0380 

Al+ 
A BUS BIT 1, 0380 

A2+ 
A BUS BIT 2, 0380 

Al+ 
A BUS BIT 3, 0380 

A4+ 
A BUS BIT 4, 0380 

AS+ 
A BUS BIT 5, 0380 

A&+ A BUS BIT 6, 0380 

A7+ 
A BUS BIT 7, 0380 

AS+ 
A BUS BIT 8, 0390 

A9+ 
A BUS BIT 9, 0390 

AID+ 
A BUS BIT ID, 0390 

All+ 
A BUS B" n. 0390 

Al2+ 
A BUS BIT 12, 0390 

All+ 
A BUS BIT ]], 0390 

Al4+ 
A BUS BIT 14, 0390 

AIS+ 
A BUS° BIT 15, 0390 

0 



0270 INCRDU:HT B 

0240 ClOCK PHASE 2 

0420 DA BUS BIT 0 

0420 DA BUS BIT I 

0420 DA BUS BIT 2 

0420 DA BUS BIT 3 

0290 sn B REGISTER TO ZERO 

0280 LOAD B REG LOW BYTE 

0420 DA BUS BIT 4 

0420 DA BUS BIT 5 

0420 DA BUS BIT & 

0420 DA BUS BIT 1 

0430 DA BUS BIT I 

0430 DA BUS BIT g 

0430 DA BUS BIT 10 

0430 DA BUS BIT 11 

0280 LOAD B REG HIGH BYTE 

0430 DA BUS BIT 12 

0430 DA BUS BIT 13 

0430 DA BUS BIT 14 

0430 DA BUS BIT 15 

l..D 2003 

INCB+ 

BCPH2+ 

DAO+ 

DAI+ 

DA2+ 

DA3+ 

ZERQB .. 

LBLB" 

DA4+ 

OAS+ 

DA&+ 

DAI+ 

DAS+ 

DA9+ 

DAIO+ 

DAll+ 

LBHB-

llAl2+ 

DAIJ+ 

DA14+ 

DAIS+ 

IJM/DISC STORAGE UNIT CONTROLLER 

0 0 

_!_2 10 1 
3 A 

CLK CET CEPQA 14 

4 B B BUS QB 13 
REGISTER 

5 c lf QC 12 

6 0 
74163 

QD II 

!ci CLR 

!!cl LO 
CARRY 

15 

l2 0 
3 A 

CLK en CEPQA 14 

4 B B BUS QB 13 
REGISTER 

5 c 6K QC 12. 

& D 
74163 

QD 11 
1-tj CLR 

~LO 
CARRY 

15 

12 [;;]7 

3 A 
CLK en CEPQA 14 

4 B B BUS QB 13 
REGISTER 

5 c SH QC 12 

'o 
74163 

QD 11 

~CLR 
~LD 

CARRY 
15 

_6_2 G::11 
3 A 

CLK en CE~ 14 

4 B B BUS QB 13 
REGISTER 

5 c 6H QC 12 

& D 
74163 

QD 11 

l,_. ClR g; 
~LD 

CARRY 

11s 

B BUS REG I STER 

0 0 

' 

BO> 

81+ 

B2+ 

B3+ 

84+ 

BS• 

116+ 

Bl+ 

88+ 

B9+ 

BIO+ 

BU+ 

Bl2+ 

Bl3+ 

Bl4+ 

BIS+ 

B BUS BIT 0, 0380 

B BUS BIT 1, 0380 

B BUS BIT 2, 0380 

B BUS BIT 3, 0380 

B BUS BIT 4,. 0380 

B BUS BIT 5,. 0380 

B BUS BIT &,. 0380 

B BUS BIT 7" 0380 

B BUS llT 8, 0390 

B BUS llT 9, 0390 

B llJS BIT 10, 0390 

B BUS BIT 11, 0390 

B BUS BIT 12, 0390 

B BUS BIT 13, 0390 

B BUS BIT 14, 0390 

B BUS BIT 15, 0390 

DM LOGIC 111CROPROCESSOR BOARD 
0370 



IJWDISC STORAGE UNIT CONTROLLER 
LD 2003 

0280 llRITE IN SCRATCM PAD 
111n5P + 

03SO lllJUTINE Q.OCK PHASE 2 
8CPH2R-

0260 I04 BIT 27 
R27+ 

0260 ACl4 BIT 2B 
RZB• 

0260 ACl4 BIT 29 
R29• 

0260 Rel! UT JO 
RlO+ 

0260 llOH BIT 31 
All+ 

0360 A BUS BIT 0 
AO+ 

0360 AlllJSllTI 
Al+ 

0360 A lllJS BIT 2 
A2+ 

0360 A BUS BIT l 
Al+ 

0370 B BUS BIT D 
80+ 

0370 B BUS BIT I 
Bl+ 

0370 B BUS BIT 2 
B2+ 

0370 B BUS BIT l 
83+ 

0270 SCRATCll PAD EIWll.E 
0290 104 BIT D 
0290 0 BIT I 
0290 llOH BIT 2 
om 0 BIT l 

SPEH-
RO+ 
RI+ 
R2+ 
Al+ 

0260 Rel! BIT 27 R27+ 

0260 ROM BIT 2B 
R2B+ 

0260 104 BIT 29 
R29+ 

0260 ROM BIT JO 
R30+ 

0260 104 BIT 31 
All+ 

0360 A BUS BIT 4 
M+ 

0360 A BUS BIT 5 
As+ 

0360 A BUS BIT 6 
A6+ 

0360 A BUS BIT 7 
A7+ 

84+ 
0370 B BUS BIT 4 

BS• 
0370 B BUS BIT 5 

0370 8 BUS BIT 6 
8'+ 

0370 B BUS BIT 7 
B7+ 

\. 

ARITHMETIC LOGIC UNIT AND SCRATCH PAD MEl10RY (SHEET 1 OF 21 

• .----J IOC l 
2 74500 c 

SPEH-
RO• 

_01 RI+ 
AZ+ 

I~ B 

" 
CIN RJ• 

6 FO i-... 9 2 so v 5 
t" 

SI 
4 

S2 

l~ l 
Sl 

2 10 4 
NJ ALU Fl p. v 2l_,..1 
Al 

BX 

21~ 74SIBI 
A2 

19;1 
Al 5~ i::J h.11 6 

2z::I 
BO F2 I-'" v Bl 

2~ 82 
I~ 

Bl u~ -.., 
h.ll 10 

Fl 
'14 v A•B 

co 
16 

SPEH-
RO+ 
RI+ 
R2• 
Al• 

7 
B 

" CIN 1~2 6 g 
so FO t" v 5 
SI 

4 
S2 

l~ l 
Sl 

2.rl AO Fl p.10 4 

2l=~ At v 21-... ALU 

AZ IOK 

19 74SIB1 

5~6 Al 

l~ BO F2 p.11 
2Z_-1 Bl v-2~ B2 
IB.., 

ll~ ~ Bl 
ll 12 

Fl,._,- v 
14 _C b. A•B 

co L:./ 
1:16 

3 _ 
RJll 

2 ':: 
1- rr 
15 

NJ 

14 Al 
A2 13 Al 

4 
DI 

SCRATCH 
PAD 
IW4 
IOP 

745189 

6 
D2 

10 Dl 

12 04 

l_,., RJll 
2~ rr 
I AD 
15 "1 
14 A2 
13 

Al 

SCRATCH 
4 PAD 

DI RN1 
JOH 

74SIB!I 

6 
DZ 

10 Dl 

12 
04 

p~ 
Gp!! 

YI 
5 

Y2 
7 

Y3 
g 

Y4 
11 

:~ 

5 
YI 

Y2 
7 

Y3 t 

Y4 II 

0380 
llllA LOGIC lllCROPROCESSOR BOARD 

ESPll· 
[ NAB SCRATCH PAD llRITE, 0390 

SPOO+ 
SCRATCH PAD BIT 0, 0420 

SPOI+ 
SCRATCH PAD BIT I, 0420 

SP02+ 
SCRATCH PAD BIT 2, 0420 

SP03+ 
SCRATCH PAD BIT l, 0420 

SP04+ -SCRATCH PAD Ill 4, 0420 

SP05+ 
SCRATCH PAD BIT 5, 0420 

SP06+ 
SCRATCH PNJ BIT 6, 0420 

SP07+ 
SCRATCH PAD BIT 7, 0420 

AIJCOHP+ 
ARl1l04£11C UltlT COHPAR.£, 0390 

CRTOUT+ 
CARRY OUT, 0390 



0 0 

0380 EllAB SCRATCH PAD WRIT[ ESPW-

Ol80 ARITltlrTIC UftlT ~PAA[ 
0380 CARRY OUT 

AUCOHP+ 
CRYOUT+ 

7 

0260 ROl4 BIT 27 R27+ 8 H Clft 

0260 ROH BIT 2B R28-l+ 6 so 

0260 ROM BIT 29 R29-I+ S SI 

0260 ROH BIT 30 R30-1+ 4 
S2 

0260 ROH BIT 31 Rll-1• 3 
SJ 

0360 A BUS BIT 8 AB+ 2,.. AO 

0360 A BUS BIT 9 

0360 A BUS BIT 10 

0360 A BUS BIT II 

0370 B BUS BIT I 

0370 B BUS BIT 9 

0370 B BUS BIT 10 

A9+ 23~ 
Al 

2;::'. 
AlU 

AID• A2 8" 

AU+ 19 74SIBI 

1" 
Al 

88• 

22~ 
BO 

89+ Bl 
BIO+ 20-::'. 

B2 "'-' 

Ol70 B BUS BIT II B11• 18 
Bl '1 

co 
16 

0270 SCRATCH PAD £llABL[ 

0290 ROH BUS BIT 0 
0290 ROH BUS BIT I 
0290 ROH BUS BIT 2 
0290 ROH BUS BIT l 

SPEH-
RO+ 
RI+ 
R2+ 
Rl• 

7 

0260 ROH BUS BIT 27 
R27+ B 

H CIH 

0260 ROM BUS BIT 2B 
R28-I+ 6 so 

0260 ROM BUS BIT 29 R29-I+ s SI 

0260 ROH BUS BIT 3C Rl0- 1+ 4 S2 

0260 ROH BUS BIT ll R31-1+ 3 
Sl 

Ol60 A BUS BIT 12 A12+ 0- AO 

Ol60 A BUS BIT ll 

Ol60 A BUS BIT 14 

All+ 2:L- Al 
A14+ 2i'" AlU 

"""'- A2 !OH 

0360 A BUS BIT 15 AIS+ 19~ 745lel 
"""'- Al 

Ol70 B BUS BIT 12 e12+ L- BO 

Ol70 B BUS BIT 1l eu• 22~ 
e1 """'-

OllO B BUS BIT 14 Bl4+ 20~ 8Z ... 
Ol70 B BUS BIT 15 BIS+ l!c el 

co 

T16 

l..D 2003 
DMA/DISC STORAGE UNIT aJNTROLLER 

[SPW- l_r Rill 
SPEN- ~< rr RO• 

RI• IS AO 

R2+ 14 Al 

ll~ 
R3• 13 :~ 

ro 9 12 4 
DI 

t-'" v 
9~8 nplO 6 02 v 
11~ F2pll 10 10 Ol v 
11~ hll 10 12 04 Fl 

~4 r D v A•B -c 
l Rill 

SPEH- i; 
RO• i'"' rr 
RI+ IS~ 
R2+ 14 A2 
Rl+ 13 Al 

I~ roi.-..9 2 4 
DI ,.., 

v~ 

Jf>-__ np.10 4 6 
D2 v 

sf>-__ 
F2p

11 6 10 DJ v 
9~8 Flh)l 12 04 v 

A•e 14 -E9 

ARITHMETIC LOGIC UNIT AND SCRATCH PAD MEl'lORY <SHEET 2 OF 2l 

0 

~ PQ.!L 

YI S 

SCRATCH 
PAO 

Y2 
7 

IWI 
11N 

74S189 

Yl 9 

Y4 II 

~ ~p!l 

YI S 

SCRATCH 
PAD 
IWI 
llP 

745189 Y2 
7 

Y3 
9 

Y4 II 

SP08+ SCRATCH PAD BIT 8, 0430 

SP09+ SCRATCH PAD en 9, 04l0 

SPIO+ SCRATCH PAD BIT 10, 0430 

SPll+ SCRATCH PAD BIT II, 0430 

SPl2+ 
SCRATCH PAD BIT 12, 0430 

SP13+ SCRATCH PAD BIT ll, 0430 

SP14+ 
SCRATCH PAD BIT 14, 0430 

SP15+ 
SCRATCH PAD err IS, 043C 

AUCOllP+ ARITHETIC UNIT C!llPAll.E, 0260 

DllA LOGIC MICROPROCESSOR BOARD 
0390 



WJDISC STORAGE UNIT CONTROLL£R 
l..D 2003 

0470 -12 VOLT1 

0270 WRITE ICIY IN FIFO 
WRTICEY+ 

0260 READ ICEY 
AOICEY+ 

0340 F BUS BIT 0 ra+_ 

0340 F BUS BIT I IJ.+ 

0340 F BUS BIT 2 
F2+ 

OJ40 F BUS BIT 3 lli 

0280 TEST FOR BEST ICEY 
TBEST+ 

OJSO ROUTINE CLOCK PHASE 2 
BCPH2A-

0270 A£Sn BEST FlAG 
ASTBFl+ 

0470 -12 VOLTS 

0270 WRITE ICEY IN FIFO 
WATICEY+ 

02!i0 READ ICEY 
ADICEY+ 

0340 F BUS BIT 4 
f4+ 

0340 F BUS BIT 5 
FS+ 

0340 F BUS BIT 6 
F6+ 

0340 F BUS BIT 1 n+ 

0240 ICEYSEARCll ROUTINE ENABLE 
ICSRTEN-

0240 COHTRllLLEA RESCT 
ffiRST-

+SY 

BEST A2 
ICEY llC 

R.AG IO (REF) 

....__g, PAEsn 
Q 9 D 

BD 
7474 

~c ~~ 5 74SOO CLA 

10 :y-
IOC 8 

9 74SOO 

KBO REGISTER 

BR.AG·· I SEL 

2 
IA 

5 2A 

II JA 

l4 4A ICBO 
HllX 

ICBOH()+ J 
40 

IB 74lS157 

ICBOHI+ 6 28 

ICBOH2+ 10 JB 

BFLAG+ ICBOHJ+ IJ 4B 

_}}: STA 

BflAG·· I SEL 

2 IA 

5 
2A 

II lA 

14 4A ICBO 
HUX 

ICBOll4+ J IB 
4C 

74LS157 

1(8()45+ 6 2B 

ICBOH6+ 10 
lB 

1(8()47+ ll 
4B 

15_,..., STR 
~· 

I VGG 

J SI 

15 so 
-~HR 

1Y 4 4 DO 
ICBO 
FIFO 

HOO RY 
50 

2Y 
1 5 

01 2841 

JY 9 6 
02 

4Y 12 7 DJ 
CLR 

CTLRST- J 

I ·iGG 

J SI 

15 :so 

-2, IA 
ICBO 

FIFO 
HEHORY 

SC 
1Y 4 4 llO 2841 

2Y 
7 S DI 

JY 9 6 
D2 

4Y 12 7 DJ CLA 

CTLAST·· J9 

OR~ 

11. 

Qt 12 

Q2 II 

QJ 10 

DAi!!-

QO 13 

Qt 12 

Q2 II 

QJ 10 

0400 
DMA LOGIC MICROPROCESSOR BOARD 

IQI0!40+ 
ICBO BIT O, 0410 

. ICB(Jll• 
QO llT 1, 0410 

ICBOH2+ 
ICBO BIT 2, 0410 

ICBOHJ+ 
ICBO BIT J, 0410 

tfl.AG+ BEST FLAG SELECT, 0410 

ICBOll4+ 
ICBO BIT 4, 0410 

QOIS+ 
ICBO BIT 5, 0410 

ICBOH6+ 
ICBO BIT 6, 0410 

ICBOH7+ 
ICBO BIT 7, 0410 



0 
0400 l!ST nAG SHECT 1nAt:• 

Cl'OQ I.BO llT 0 J:!OIC)• 

Cl'OQ OD llT I l:JIOMI• 

0400 OD llT 2 J<B0!2• 

0400 1:11() llT J KllC»!J• 

0470 ·12 VOLTS 
0270 lllllTE l:lY JR FIFO 
0260 READ l:lY 

WllTl:lY• 
RDKEh 

0400 HST nAG SnECT 
0:140 F BUS llT 0 

IFLAG+ 1 SEL 
FD< 2 IA 

0::140 F 1115 llT I fl• 5 2A IY 4 

0340 F IUS UT 2 F'2• II JA 

0340 F BUS llT J 14 ~ 
ICBI n 7 Fl< It.II 

ICBl'i>+ .l II 
IC 

74LSl57 
KlllMI+ 

' 21 JY g 

lBIK2+ ID JI 

0240 COllTllDLLER RESET 

ICBlllJ+ IJ 4B 4T 12 l f1STR 
tnRST·· 

L 

D2150 llEAIJlt[Y AlllEY-

0400 HST FlAG SELECT 
0400 1:11() llT 4 

IFIA&• 
ICIKMC• 

0400 00 llT 5 
ICI045• 

0400 OD llT I -· 
0400 1:1llT1 

11100+ 

0470 ·12 VII.TS 
0270 llRITI m JR FIFO 
0210 llEAll l:lT 

llllUIY+ 
RDlt.EY+ 

0400 IEST FlAG snECT 
0340 F llJS llT 4 

IFIAG+ I SEt 
F4+ 2 IA 

0340 FllJSllTS F5+ 5 2A IT 4 

0340 F llJS In I 
Fl+ II 3A 

0340 F IUS llT 1 n+ 14 4A JClll 
2Y 1 

1111 
ICBJIM+ l 11 61 

74LS157 
ICBlllS+ 6 21 JY t 
ICBl.116+ 10 JI 

11240 ClllTllllJ.ER WET 

ICBlll7+ IJ 4B 4T 12 l rSTR 
cn.Jl!.-

L 

AllKE"f-

LD 2003 
IJWDISC STORAGE UHIT COHTROillR 

0 

I VGG 
J 

SI ORtli-15 so 
-1 JR 

4 DO !CBI 
QO 13 Klll'i>+ 

FIFO 
,MOIQRY 

5 
01 

1C 
12 IClllMI+ 2841 QI 

6 
D2 ~2 

II 1CBl"2+ 

1 DJ QJ 
ID IClllMJ+ 

CLR 

J j9 

I VGG 
SI ORtli-::ll so 

__! IR 

4 DO ICBI QO 13 ICIJ'llM+ 

FIFO 
llOORY 

S DI 71 QI 12 IClllllS+ 
2841 

' D2 Q2 II 1111"6+ 

1 DJ QJ 10 ICBlll7• 
CLR 

J Jt 

KBl REG I STER AND KB /IUX 

1 
sn 

2 IA 
5 

2A 
II 

JA 
14 4A 

Fl 
It.II 
ID 

14LSl57 

t--211 
6 21 

10 31 

13 

~ STR 

1 sn 
::i IA 

..l 2A 

!l JA 

..14 4A 

Jal 
It.II 
7D 

74LSl57 

t-----1- 11 

'21 
10 31 

ll 41 

~ STR 

IT 4 

2Y 
1 

JT g 

4T 12 

IT 4 

zy 7 

JT ' 

nllz 

0 0 

I!()()< 
II llT 0, 0420 

ICBOI+ a llT I, 0420 

ICll(J2+ a an z. 0420 

KBOJ• a an J, 0420 

11()4+ 
ICB In 4, 0420 

ICBOS+ 
ICB UT 5, 0420 

Q06+ 
ICB llT I, 0420 

007+ 
ICB llT 7, 0420 

D1'aA LOGIC /llCROPROCESSOR BOARD 
0410 



lJll.A/DISC STORAGE UNIT CONTROLLER 
Ul 2003 

01110 o aus arr o 
OJSO G lt£G BIT 0 
0380 SCRATCH PAD BIT D 
0410 1:1 BIT D 

DlllD D 8US BIT 1 
DJSD G REG BIT I 
0380 SCRATCH PAD BIT 1 
0410 1:8 BIT 1 

0280 LOAD A REG l.Dll . -.,, 
0280 LOAD a REG LOW am 

l«IT USEll 

0280 omCT DATA 

0190 D BIJS UT 2 
OJSO G REG BIT 2 
0380 SCRATCll PAD BIT 2 
0410 1:1 BITZ 

0190 0 BUS BIT l 

DJSO G' REG BIT J 
DJ80 SCRATCH PAD BIT l 
0410 ICB BIT l 
0220 EllAllLE WRITE 

0170 DATA BYTE READY 

0200 D BUS BIT 4 
OJSO G REG BIT 4 
OJ80 SCRATCH PAD BIT 4 
0410 1:1 BIT 4 

0200 0 BUS BIT S 
OJSO G REG BIT S 
OJSD SCRATCH PAD arr 5 
0410 1:1 BITS 

0260 READ XEY 

0270 SCRATCH PAD EllAllLE 

0210 D BUS Brr 6 
OJSO G RIG BIT 6 
DJSD SCRATCH PAD BIT 6 
0410 ICB BIT 6 

0210 D BUS BIT 1 
OJSD G RIG BIT 1 
DJSD SCRATCH PAD BIT 7 
0410 ICll BIT 7 

DO+ ( PJ-47 L 
GO+ 
SPOC>+ 
KllDO+ 

DI• 
: Pl-41 '. 

GI+ 
SPOI+ 
(1101+ 

LAlB-
LBLB-
WRTKC-

DROT+ 

02+ 
( PJ-4S 

G2+ 
SP02+ 
moz+ 

DJ+ 
( PJ-4J ~ 

GJ+ 
SPOJ+ 
~03+ 

E/NRT+ 
( PJ-3 

DBRDY·· ( P3-S 

04> 
( PJ-J9 

C.C• 
SP04• 
Kll04+ 

D5• 
GS+ 

( P3-31 

SPOS+ 
1:805+ 

RDKEY- · 

SPEii-

D6• 
( PJ-ll~ 

66• 
SP06• 
K806+ 

D7+ 
G7+ 

( P3-27 

SPOJ+ 
KB07• 

DA BUS LOii ORDER BYTE 

I 

2~12 12 
IJ 7410 i!011 ·-I l~ 6N 6 

J- RDK£Y- s)j 7410 

~ DO 

:-. -.., 

ROlEY- 5 

J 6P 
6 

SPEH·· 4 7400 

.,. 

!,...J STR IG 
DO• 6'1 ICD 
GO• S IC! DA IT 7 
SPOO> 4 IC2 llJX 
KBOO• J ICJ 9P 

741SJ 
15,..J 

STR 2G DH 10'1 
2CO GI+ II 2Y g 

SPOI+ 12 
2CI 

KllOI+ IJ 
2C2 
2Cl 

A B 

J 14 J2 
lo STR IG D2+ 

62+ 5 
ICO 

7 DA 
SP02+ 4 

IC! 
llJX 

1Y 

K802• 3 
IC2 BP 
IC3 741SJ 

ts_,.., 
STR 2G OJ+ 10'1 
2CO GJ+ 11 9 

SPOJ+ 12 
2CI 2Y 

KBOJ+ IJ 2C2 
2CJ 

A a 
Jt4 

J2 

l_-1 STR IG 
D4+ 6'-: !CO 
G4+ s 

IC! M 1Y 
1 

SP04+ 4 llJX 
K804+ J 

IC2 9H 
!CJ 741SJ 

IS STR 26 
DS+ 10 
Gs+ 11 

2CO 
2Y 

9 
SP05+ 12 

2Cl 

1:805+ IJ 
2C2 
20 

A B 

Jt4 
J2 

1
-"" STR 16 a .. !5'1 !CO 

66+ 5 
IC! DA IY 

7 
SP06+ 4 ICz llJX 
K806+ 3 !CJ SN 

741S3 
ts_,.., 

STR 2G 
07+ 10'1 
GJ+ II 

2CO 
2Y g 

SP07+ 12 
2CI 

K807+ IJ 
2C2 
2CJ 

A B 

Jt4 
J2 

Oll20 
Ill1A LOGIC llICROPROCESSOR BOARD 

DAO> 

DAI+ 

M2+ 

DAJ+ 

DM• 

DAS+ 

llAli+ 

llA7+ 

DA BUS BIT O, 0310, 
0330, 0360, 0370, 0430, 
0460 

DA BUS BIT I, 0310, 
03JO, 0360, 0370, 0430, 
0461 

DA BUS BIT Z, 0310, 
OJJO, 0360, 0370, 0430, 
0460 

DA BUS BIT 3, 0310, 
0330, 0360, 0370, 0430, 
0460 

DA 8US BIT 4, DJIO, 
0330, 0360, 0370, 0430, 
0460 

DA l!US BIT 5, 0310, 
DJJO, 0360, 0370, 0430, 
0460 

DA BIJS BIT 6, 0310. 
0330, 0360, OJ70, 0430. 
0460 

DA BUS BIT 7, 0310, 
0330, 0360, DJ70, 0430. 
0460 



0170 BYTC RCAllY CLOCK BRDCLK-
( Pl-23 

0420 DA BUS UT 1 
DA7+ 

0420 DA BUS BIT 6 
DA&• 

0420 DA BUS BIT 5 
DAS+ 

0420 DA BUS BIT 4 
DM+ 

0420 DA BUS BIT 3 
DA3+ 

0420 DA BUS BIT 2 
OA2+ 

0420 DA BUS BIT I 
DAI+ 

0420 DA BUS BIT 0 
DAO+ 

0110 2.5 HHZ PULS£ 
2.SHHZI+ 

(Pl-28 

0220 CllABLC WRIT£ 
EHWRT+ 

Pl-3 ..-

0270 SCRATOI PAD CNABLE SPEH· 

0390 SCRATOI PAD BIT 8 
SP08+ 

0390 SCRATCH PAD BIT 9 
SP09+ 

D39D SCRATOI PAD BIT ID SPIO+ 

0390 SCRATOI PAD BIT 11 
SPll+ 

0350 6 REG BIT 0 
GO+ 

0350 6 RC6 BIT I 
GI+ 

0350 6 RCG BIT 2 G2+ 

DlSD 6 RCG BIT 3 
Gl+ 

0390 SCRATCH PAD BIT 12 SPIZ+ 

0390 SCRATOI PAD BIT 13 
SPll+ 

0390 SCRATOI PAD BIT 14 SPl4+ 

0390 SCRATOI PAD BIT 15 SPIS+ 

0350 6 REG BIT 4 64+ 

0350 G RCG BIT 5 GS+ 

0350 G RCG BIT 6 
G6+ 

G7+ 
0350 G RCG BIT 1 

LD 2003 
IJIA/DISC STORAGE UNIT CONTROlliR 

15 SH/LD 
I 

H SER IN 

A DISC 
3 

B 
WRITE 
SHIFT 

4 c REGISTER 
7H 5 

D 74166 
10 

E OH 
13 

II F 
12 

G 
14 

H 
7 

CLK 

r CLK IHH 

CtR 

""":Jg 

I 
SEL 

2 
IA 

5 
2A IY 

4 

11 OA 
lA HUX 

14 2K 
4A 74157 7 

2Y 
] 

18 

6 
3Y 9 

2B 

10 
lB 

ll 12 
41 4Y r STR 

I SEL 
2 

IA 

5 
2A IY 

4 

11 
lA 

DA 
14 

4A 
HUX 1 
2H 2Y 

] 74157 
IB 

6 
2B 3Y 9 

10 
lB 

13 
4B 

12 
4Y 

ASTR 

DA BUS HIGH ORDER BYTE AND DISC SERIAL WRITE 

Pl-JO) SERDA+ SERIAL DATA OUT, 0220 

DAB+ 

DA9+ 

DAIO+ 

DAii+ 

DAIZ+ 

DAil+ 

DAl4+ 

DAls+ 

DA BUS BIT 8, 0320, D3l0, 
0360, 0370 

DA BUS BIT 9, 0320, 0330, 
0360, 0370 

DA BUS BIT 10, 0320, 0330, 
0360, 0370 

DA BUS BIT 11, 0320, 0330, 
0360, 0370 

DA BUS BIT 12, 0320, 0330, 
0360, 0370 

DA BUS BIT 13, 0320, 0330, 
0360, 0370 

DA BUS BIT 14, 0320, 0330, 
0360, 0370 

DA BUS BIT 15, 0320, 0330, 
0360, 0370 

D11A LOGIC 11 I CROPROCESSOR BOARD 
0430 



llM/DISC STORAGE UNIT CONTROLLER 
LD 2003 

0470 -12 VOLTS 

0270 WRITE ICEl IN FIFO 

0260 READ KEY 

0240 KEYSEAROI ROUTINE ENA8l£ 

OlSO G REG BIT 0 

0350 G REG BIT I 

0350 G REG BIT 2 

OlSO G REG BIT 3 

0240 COllTAOLLER RESET 

0470 -12 VOi.TS 

ouo WRITE ICEl IN FIFO 

OHO READ ICEl 

0240 KEYSEAROI ROUTINE ENABLE 

Ol50 G REG BIT 4 

Ol50 GREG BIT 5 

0350 G REG BIT 6 

Ol50 G REG SIT 7 

Ol40 COHTROllER RESET 

WRTltEY+ 

RDltEY+ 

KSRTEN+ 

GO+ 

GI+ 

GZ+ 

Gl+ 

CTlRST-

WRTltEY+ 

RDltEY+ 

KS RT EN+ 

G4+ 

GS+ 

G6+ 

G7+ 

CTlRST-

I SEL 

2 
IA 

5 
2A IY 

4 

11 
3A KC 

llJX 
14 4B 7 

4A 74lS157 2Y 

KCIO+ 3 
18 

KOii+ 6 28 3Y 9 

KOIZ+ 10 38 

KOil+ 13 
48 4Y 12 

15 
rSTR 

I 
SEl 

2 IA 

5 2A 1Y 4 

11 
3A KC 

llJX 
14 4A 2Y 

7 
4A 74lSl57 

K014+ l 
18 

KCHS+ 6 2B lY 9 

KCH6+ 10 
38 

KCH7+ 13 48 4Y 12 
15 
~STR 

KC REGISTER 

1 
VGG 

3 
SI ORi!i-

15 so 
_t IR 

KC 
FIFO 

MEMORY 
4 00 SB QO 13 KOO+ 

2841 

5 
01 QI 12 KOil+ 

6 
02 Q2 11 KCHZ+ 

7 Ql 10 KOil+ 
03 

CLR r 

I 
VGG 

3 
SI OR r!L 

15 so 
...1, IR 

KC 
FIFO 

4 HEl«JRY QO 13 l<llC4+ 00 SA 
2841 

5 
01 QI 12 l<llCS+ 

6 
02 Q2 II KHC6+ 

7 
03 CLR 03 

10 KHC7+ 

J 

I~ 2 v 3~ 4 v-
5~ 6 v-

9~ 8 v-

II~ 10 v 13~ 12 

' v-
11~10 v-

. 13~ 12 

v 

oq~o 

DMA LOGIC 111CROPROCESSOR BOARD 

KO«>-
KC llT 0, 0450 

KCHI-
KC llT I , 0450 

KCHZ-
ICC llT 2, 0450 

KOil-
ICC llT 3, 0450 

I04C4• ICC llT 4, 0450 

KHCS+ 
Kt llT 5, 0450 

KHC6+ 
Kt Ill 6, 0450 

KHC7+ 
KC Ill 7, 0450 



0 0 

-IC llT 4 KOl4· ID AO 

DUO KC llT 5 
KOIS- 12 Al 

0440 ICC llT I KOli!· IJ A2 

0440 KC llT 7 
KOO- 15 AJ 

-KC llT 0 KOCI· 10 AO 

0440 ICC llT 1 
KOU· l2 Al 

0440 ICC llT 2 
KC112- 13 A2 

0440 ICC UT l 
KOO- 15 Al 

+SY 
~ A<I 

7 z A•B 7 

1 R2 
A<B J(!l/l(C r:D/KI: A•B 

COHPARATDR COMPARATOR, 

tK BA ea 
(REF) 

l A•I 7485 
A•B 6 J A•B 

7485 t!-A•B 

..._.! A>I A>B 5 4 A•I A•B S 

0340 F IUS llT 0 
l'O- 9 80 

0340 F IUS llT 1 
Fl- II 81 

0340 f lllS llT 2 
F2- 14 82 

0340 F IUS llT l 
fl- l Bl 

0340 F IUS llT 4 
f4-

' 80 

0340 f IUS llT 5 
FS- II 

Bl 

0340 F IUS llT 6 F6· 14 
82 

0340 f IUS llT 7 
F7- I BJ 

0240 CLOCK PHASE 2 

0270 ICEY CCJ4PARE 

DU:Hf- i~ 

131 
IE 11 KSCLK-

KIYCMP+ 7400 

0270 Cl.W FU&S 

0240 CLOCK PHASE 2 

ClRfl• g 

101 
BE -· Ill~ 

ICPH2· 7400 /'"' J 90 ti KSCLR-

OZ40 KEYSWCH RDLITINE EIWILE-"'ltS"'R"'TE"'N'-+----------------' 

lD 2003 
IM/DISC STORAGE UNIT COHTROUfR 

I~ KD/KC OUT OF 90 8 
BOUNDS J 7408 

10 

~PRESET 
D Q~ 8 

BC 
7474 

.-!! c ~~ 

~ 1
1J 

KD/KC COMPARE 

0 

Kll/KC 
WITHIN 
BOUNDS 

PRE( S 
L....1. 0 ii 

IC 
7474 

,...2. c ~~ 

~ 
1 

KDCll+ ICD/KC WITHIN BOUNDS, 0460 

KSCLK-
KEYSEARCH CLOCK, 0460 

ltSCLR-
KEYSEARCH ClEAl, 0460 

DM LOGIC MICROPROCESSOR BOARD 
0450 



DllA/D I SC STORAGE UH IT COHT!rlLLER 
LD 2003 

0450 ICIJ/KC WITHIN l!OUNDS 
ltllCIB+ 

0420 Do\ BllS BIT 4 
DA4+ 

0420 DA BUS BIT 5 DAS+ 

0420 DA BUS BIT 6 
DA&+ 

0420 DA BUS BIT 7 DA7+ 

0420 DA BUS BIT G 
DAO+ 

0420 DA BUS BIT l DAI+ 

0420 DA BUS BIT 2 
DAZ+ 

0420 °" Bus. BIT 3 
DAJ+ 

!V 

IK 

10 NJ 
12 Al 
1l AZ 
15 A3 

Kil/KC 
COHPARATOR 

~ 6H A<B A<B 7485 

~ R11 
(REF) 

l A•B A•B 

µ A>B A>B 
.,. 

0340 F BUS BIT 0 
FD+ g 

BO 

0340 F BUS BIT I fl+ II Bl 

0340 F BUS BIT 2 
F2+ 14 B2 

0340 F BUS BIT 3 
Fl+ I Bl 

0340 F BUS BIT 4 F4+ 

0340 F BUS BIT 5 
F5+ 

0340 F BllS BIT 6 F6+ 

0340 F BUS BIT 7 F7• 

0450 IITTSEAR01 CLOCK 
KSCLK-

0450 IITTSEARCH aEAR 
KSaR-

7 

6 

5 

KD/KB COMPARE 

10 
NJ 

12 Al 
13 A2 
15 

AJ 

ICIJ/KC 
COHPARATOR 

6F 
7485 

2 7 
A<B A<B 

KD/KB OUT OF 
BOUNDS 

~ 3 A•B A•B 1-L-

~PRESET 5 a Q~ 4 
A>B A>B 

5 

6E 
7474 

..-1- c ~µ.__ 

~ 
1 

9 
BO 

11 81 
14 

82 
I 

83 

2~ KD/KB 
7E 3 WITHIN 

1] 7408 BOUNDS 

~ 
L-1... 

PRESET 
5 

D Q 

80 
7474 

..-1- c q._L-

~ 
1 

0 

2 
BE 3 

I 7400 

~ PJ-37) 

0 

0~60 

DMA LOGIC 111CROPROCESSOR BOARD 

BSTKY-
BEST KEY, 0250 

Cll'E!j! - KET COll'AR.E E~AL, 0200 

0 



PAJDRITl IN rll!J4 ASS OF NUT 
LOWER N~EllED JACK (PllCT-) 

sncCT IN rRDM o\52 OF NEIT 
LMR NUlll[llED JACK (SELD-) 

-16.7S VOLTS 

+5 VOLTS 

+5 VOLTS 

+5 VOLTS 

+5 VOLTS 

GR0\110 

6RD\llD 

Gl!OUND 

lD 2003 

-'P"'A""IN.:...----<(Pl-B54E-----------------------------------------------4 Pl-ASS >---"PAO;;;;,.;._T-_ PAIORITl OUT TD BS4 OF NHT 
Hll>HER NUMBERED JACK (PAIN-) 

...;S::E""Ll'-----<(Pl-BSZE-----------------------------------------------4Pl-ASZ>-) _.....:.;SE:..:L=..O-_ SELECT Dl/T TO BS2 OF NEXT 
HIGHER HUleEAED JACK (SELi-) 

Pl-All ( 

J_C2o 
r~-7 

----<Pl-Bl (--

----<Pl-12 +-
----<IPl-864 +-
----<Pl-165 

*i~1 1 
C2 ~i~1 *i~1 ~ i~1 4.7 

*g~A1 
__ c22 - .C2J _ .C24 - .C25 _ . C26 
, '0.01 ,,. '0.01 ,,. '0.01 , '0.01 , '4.7 

-----< Pl-Al L 

----<Pl-AZ +-I 
----<Pl-A64 (--

----<Pl-A65 ~ 

·I 
-12V 

I· 
AEGllLATOA 

- '-CIJ 

QI 
LMJ20H 

f r4.7 

::: 
C6 ~ i~1 *i~1 C9 ~ CID 
4.7 4.7 4.7 

1
_C27 _ .C28 __ C29 _.CJD - _CJl 
'4.7 , '4.7 ,. '4.7 , '4.7 , '4.7 

POWER DISTRIBUTION 

*g~A1 ~ Fg~~1 1 Fg~~1 1 f'g~~l ;;; r-g~gl ;: r-g~~l 

__ CJ2 - .CJJ - _[]4 - _CJS - _CJ& 
, '4.7 , '4.7 , '4.7 , '4.7 , '4.7 

. . 

---+ PJ-2 

•---+ Pl-II 

' ---+ Pl-21 

•---+ Pl-24 

---+ Pl-26 

•---+ P3-J4 

I--+ PJ-J6 

•---+ PJ-JB 

• ---+ Pl-40 r -. 

Cl9 
0.01 

.,. 

-12 VOLTS, OCOO, 0410, DC.CO 

+SY 

GJtOOND 

GROOND 

GAllUND 

GROUND 

GRCUND 

GROUND 

GROUND 

GROUND 

GROUND 

Dl1A/DISC STORAGE UNIT CONTROLLER 

OMA LOGIC lllCROPROCESSOR BOARD 
IJll70 


