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DMA/DISC STORAGE UNIT CONTROLLER

LD 2002 INTERCONNECTION DIAGRAM
SYSTEM CABINET
DWA/DISC STORAGE UNIT » a1 DISC DRIVE 0
CONTROLLER — MODEL 2200
GROUND N 25
0260 WRITE UNSAFE oy pWSE- o 1o
0260 WRITE UNSAFE RETURN A2 e 25
BACKPLANE 0260 ACCESS READY B20 f———————o P
_— 0260 ACCESS READY RETURN A2 e 25
0010 1/0 CONTROL REG 1T 3 101X 861 0140 INDEX PULSE REMOVABLE DISC Bl -y
0010 170 CONTROL REG BIT 2 02X 43) 0140 SECTOR PULSE REMOVABLE DISC B16 — e T
0010 1/0 CONTROL REG BIT 1 —0o=— B31 0140 SECTOR PULSE REMV DISC RET A6 |1 25
0010 MEMORY DATA BIT 7 o] B27 0260 SEEK INCOMPLETE B -2
0010 MEMORY DATA BIT 6 o 540 0140 INDEX PULSE FIXED DISC B3 oo Y
0010 MEMORY DATA BIT 5 o B30 0140 SECTOR PULSE FIXED DISC 1z —APe ]
0010 MEMORY DATA BIT 4 Toon—] A% 0260 DRIVE READY ) 8B
0010 MEMORY DATA BIT 3 e 628 0210 ERASE GATE 52z |—XET 9
0010 MEMORY DATA BIT 2 o 843 0270 DISC SELECT B18 X
0010 MEMORY DATA BIT 1 A35 0270 DISC SELECT RET A18 a1 25
0010 MEMORY DATA BIT 0 HDOO+ | g4 0270 DRIVE RESET By [—IORS- 15
0020 MASTER RESET BRST- { oaa 0270 ORIVE RESET RET 820 | 2
0020 CLOCK PHASE 1 o ae 0250 READ GATE B8 [— AT 8
0020 CLOCK PHASE 2 L 0210 WRITE GATE B7 f—or- 7
0030 DMA SELECT RS- a5 0270 HEAD SELECT B [—or "
0030 DMA REQUEST T 0190 SET CYLINDER 85 | VAT 18
0040 MEMORY BUSY MBSV 1 sy 0180 ADDRESS BUS 7 s B
0040 DMA WRITE %‘ 256 0180 ADDRESS BUS 7 RET Al e 25
0070 DMATERMIMATION TNT  —SELT=15g 0180 ADDRESS BUS 6 e 4
0280 PRIORITY IN e 0180 ADDRESS BUS 5 [TY i EE————
0280 PRIORITY OUT e L 0180 ADDRESS BUS § RET A3 e 2
0280 SELECT IN SELL pep 0180 ADDRESS BUS 4 A oA ¢
0280 SELECT QUT SELO- 1 psp 0180 ADDRESS BUS 3 By YA 1y
0080 N REG BIT 0 % B51 0180 ADDRESS BUS 3 RET A0 e 25
0080 N REG BIT 1 e 153 0180 ADDRESS BUS 2 B [e———— h
0080 N REG BIT 2 XL BSS 0180 ADDRESS BUS 1 B2 E
0080 N REG BIT 3 e 50 0180 ADDRESS BUS 1 RET 19— 25
0080 N REG BIT 4 o] 453 0180 ADDRESS BUS 0 R 3
0080 N REG BIT & N0 | psa 0120 SERIAL READ DATA 0 Bl — o ———— U
0080 N REG BIT 6 O 15 0120 READ DATA CLOCK 0 BIS [— e 23
0080 N REG BIT 7 NOTR-o] 49 0230 DOUBLE FREQ WRITE DATA 0 Blg e e |
009 M REG BIT 0 o] 814 0270 DRIVE SELECT 0 pe 19 |
0090 M REG BIT 1 e A1
0090 M REG BIT 2 e M2
0090 M REG BIT 3 Lo 813 1
0090 M REG BIT 4 o ¥ ASROL-
0090 M REG BIT 5 Hoen] B18 0120 SERIAL READ DATA 1 B .
0030 M REG BIT 6 | B9 0120 READ DATA CLOCK 1 gy JOACL
0090 M REG BIT 7 847 0230 DOUBLE FREQ WRITE DATA 1 86 [—iNOATL-
- 0270 DRIVE SELECT 1 87 [—JORSL-
v 81
+5v B2 -
+5¢ 864 0120 SERIAL READ DATA 2 gy (— ASROZ- JSED FOR
+5Y 865 0120 READ DATA CLOCK 2 BIO i —a— | MILTIPLE
GROUND n 0230 DOUBLE FREQ NRITE DATA 2 ol [—DORE o DRIVE
GROUND A2 0270 DRIVE SELECT 2 BI2 p—tTRCT | SYSTEMS
GROUND As4
GROUND Aes 0120 SERTAL READ DATA 3 14 [—KSRO2-
0120 READ DATA CLOCK 3 B15 f— DATI
0230 DOUBLE FREQ WRITE DATA 3 B16 —rrers
0270 DRIVE SELECT 3 817

DMA/DISC STORAGE UNIT
CONTROLLER

SYSTEM CABINET

DISC DRIVE O

MODELS 215072250
ADDRESS BUS 0
ADDRESS BUS 1
ADDRESS BUS 2
ADDRESS BUS 3
ADDRESS BUS 4
ADDRESS BUS 5
ADDRESS BUS 6
ADDRESS BUS 7
SET CYLINDER
HEAD SELECT
DISC SELECT
READ GATE
WRITE GATE
DOUBLE FREQ WRITE DATA 0
DRIVE SELECT 0
ACCESS READY
ACCESS INCOMPLETE
FIXED DISC INDEX
FIXED DISC SECTOR
REMOVABLE DISC INDEX
REMOVABLE DISC SECTOR
DRIVE READY
WRITE UNSAFE
SERTAL READ DATA 0
READ DATA CLOCK O

GROUND
GROUND
GROUND
GROUND
GROUND
GROUND
GROUND

GROUND

DRIVE SELECT 1
DRIVE SELECT 2
DRIVE SELECT 3

P2 921
(o1 |xcrao- p
5o [ JXCVAL- o
o [xcvee- .
B4 | XCYA3- 11
a [xcaa- ;
~ xcus p
o [xcvae: .
a5 |_XCYRT- ;
o T -
56 [__XHSEL- ot
Big [—SDSEL- 149
b | XRGT- P
n [_xwRGT- "
219 [ XWDATO- a
e |_XORSO- .
Bog [—XARDY- o 1359
Big [ XSINC- o fa¢
p3f—XIPE- o 135
pa[—XSBE- o 1,
B17 |—XLPR- 1
816 —SPR- 14
810 [XDRDY- o
B21 [~ XWUSF- 4
B11 | —ASRDO- 3
p1s | —JDACO- o 1 3g
"8
M8 1 18
12
b 23
—i1 22
b 21
— 20
A10 b1 25
a —
A4
A5
A6
A17
M9
22
.
P3 D
[ w
M2
el T a
[ 57 TSR
pi7 —RORS3-  f
J
NOTE:

D EACH SIGNAL LINE IS TWISTED WITH
A RETURN LINE CONNECTED TO GROUND

AT EACH END,

ONLY LINES CONNECTED

DIRECTLY TO PINS ARE SHOWN




PG iv MEMORY DATA BIT O

0300 MEMORY DATA BIT O

PG iv MEMORY DATA BIT 3

030

S

MEMORY DATA BIT 3

PG iv MEMORY DATA BIT 4

0300 MEMORY DATA BIT 4

PG v MEMORY DATA BIT 7

0300 MEMORY DATA BIT 7

PG iv MEMORY DATA BIT 1

0300 MEMORY DATA BIT 1

PG iv MEMORY DATA BIT 2

0300 MEMORY DATA BIT 2

PG iv MEMORY DATA BIT §

0300 MEMORY DATA BIT 5

PG iv MEMORY DATA BIT 6

0300 MEMORY DATA BIT 6

PG iv 1/0 CONTROL REG BIT 1

PG iv 1/0 CONTROL REG BIT 2

PG fv 1/0 CONTROL REG BIT 3

LD 200

MEMORY DATA INTERNAL BIT 0, 0020

MEMORY DATA INTERNAL BIT 0, 0020,
0060, 0080, 0090, 0130, 0180, 0190

MEMORY DATA INTERNAL BIT 3, 0020

MEMORY DATA INTERNAL BIT 3, 0060,

0080, 0090, 0130, 0180

MEMORY DATA INTERNAL BIT 4, 0020

MEMORY DATA INTERNAL BIT 4, 0020,

0060, 0080, 0090, 0130, 0180
MEMORY DATA INTERNAL BIT 7, 0070

MEMORY DATA INTERNAL BIT 7, 0020,
» 0070, » 0090, 0130,
0170, 0180, 0190

MEMORY DATA INTERNAL BIT 1, 0020,

0060, 0080, 0090, 0130, 0180,
0190

MEMORY DATA INTERNAL BIT 2, 0020,

0060, 0080, 0090, 0130, 0180

MEMORY DATA INTERNAL BIT 5, 0070

MEMORY DATA INTERNAL BIT 5, 0050,

0060, 0080, 0090, 0130, 0170, 0180
MEMORY DATA INTERNAL BIT 6, 0070

MEMORY DATA INTERNAL BIT 6, 0060,

0080, 0090, 0130, 0170, 0180,
0190

DATA QUT, 0290

MDIO- MDIO-
MDOO+ ™ 3l 4 AN 10 mIo+ WDIO+
P1-B34 n T4Ho4 7404
MOI3- MDI3-
MDOO+
MDO3+ P1-828 \ N MDO3+ 5 | 19 6 13 | & 12 MpI3+ MDI3+
L7 74H04 7404
MDO3+
MD14- MDI4-
MDO4+ PL-A36 (158 8 1] 4 2 MD14+ MDI4+
-A36 €
VA4 74H04 7404 g o
MDO4+
MDO7+ L Moo7+ 3|1 4 11,] 4 10 MDI7+ MDI7+
P1-B27 é—— IR 74H04 7404
MDO7+
MDO1+ N uju 10 3. & 4 MDIl+ MDI+
o (PA% P | 74H04 7404
MDO1+
MDO2+ P1-B43 & ‘ ™ MpDo2+ 9 1H 8 9 | an 8 MDIZ+ f—
et A4 74H04 7404
MDO2+
MDI5- MDIS-
MDOS+ P1-B30 N Blu 12 S | a4 6 MDIS+ MDI5+
IR 4 74H04 7404 MDI6- MDI6-
MDO5+
MOO6+ . TN\ MDO6+ 5] 1H 13 ] 4y 12 MDI6+ MOI6+
P1-B40 74H04 ™~ 7404
MDOG+
101X- 14 2 1] 2a 2 5
—< P1-831 € 74104 74104 3] 1A 6 DOXX- 5 | 18 DOXX4
. 3] 74110 74504
102X- 102%- 1] 4y 2 3| 2a 4 13
P1-A31 74H04 74H04 2] 1A 12 COXX-
1] 74410
10 prgs 1118 10 218 g 31 coxx+
74504 78504 74504

2
DMA/DISC STORAGE UNIT CONTROLLER

NOTE: FOR S/N 95 AND BELOW
1H AND 1J ARE 7404

DATA AND CONTROL RECEIVERS

CONTROL OUT, 0040

CONTROL OUT, 0030, 0170

0010



DMA/DISC STORAGE UNIT CONTROLLER

LD 2002 SEQUENCE CONTROL LOGIC 1
MO14- 1
0010 MEMORY DATA INTERNAL BIT 4 1 DAoe+
0010 MEMORY DATA INTERNAL BIT 0 :i 1 o] Hos ) -
0010 WEWORY DATA'INTERWAL 817 0 —HDIO- 1 s J/
0010 MEMORY DATA INTERMAL BIT 1 —DLLY e DACOX+
0010 MEMORY DATA INTERMAL BIT 2 <02 . 3
0010 MEMORY DATA INTERNAL BIT 3 B
0010 MEMORY DATA INTERMAL BIT 4  —TOX&*
coxx+
0010 CONTROL OUT g
'+
0010 MEMORY DATA INTERMAL BIT 7  —27 3 MRSD-
PG v MASTER RESET MRST- . pr-pas e MRST- 1 2 MRST+ \mste
L
R51 SRE2 -]
100 S510 M MRST-
10| 74H00
CPHL+ 12
-46
PG iv CLOCK PHASE 1 P1-Al M _ DCLK- CPH2-
b6 1y CLOCK PHASE 2 CPH2- o122 13| 7aw0 !
DCLK-
DOLK+ DCLK+
Tioo
0040 SHIFT ONE A St o Ho g of—
12| 78107
—OCL§
S1C- 4 512
0040 SHIFT ONE % kT
LR
13
SD- - ?
0020 OMA DISCONNECT EZEQ L CEEQt 12
0060 CURRENT ADDR EQUALS END ADDR an 11 MSK2-
2, cren+ 13| 7400
0040 MEMORY CYCLE SEQUENCE 3 Hesst T CTEN+
0040 MEMORY CYCLE SEQUENCE 4
MAS4+ MAS4+ 9 4
0050 MAJOR SEQUENCE 4 m \8  Masost MASO6+
10| 7408
MAS4- MAS4-
0050 MAJOR SEQUENCE 4 O\ 1 masoor MO0+
408 )
MASI+ 1
0050 MAJOR SEQUENCE 1 B0
WAL+
" " - .
0040 MEMORY CYCLE SEQUENCE 4 :(?553'9' :g:;* 2 7‘10 p-LOA0 LOAD
0040 MEMORY CYCLE 3
\12 13
7404 4D 11 LbCU- LDCU-
12| 7400
2+ 1 10
0050 MAJOR SEQUENCE 2 nes Msze 1 P
LocL-
+ 3
005C MAJOR SEQUENCE 3 HASS My

0020

DEVICE ADDRESS 06, 0170

DEVICE ADDRESS 16, 0050, 0070

DMA DISCONNECT, 0020, 0030, 0050,
0070

MASTER RESET, 0070, 0080, 0090,
0270
MASTER RESET, 0040, 0060, 0070

CLOCK PHASE 2, 0030

DMA CLOCK, 0080, 0050
DMA CLOCK, 0050, 0070

END OF BLOCK, 0050

COUNT ENABLE, 0080

MAJOR SEQUENCE, 0030, 0040, 0070,
0290

DMA IDLE, 0050, 0260, 0280, 0300

LOAD, 0060

LOAD UPPER CURR ADDR REG, 0090

LOAD LOWER CURR ADDR REG, 0080



0040 MEMORY CYCLE —
0040 MEMORY CYCLE SEQUENCE 3
MCSO+
0040 MEMORY CYCLE SEQUENCE 1
0040 MEMORY CYCLE ﬁ:‘: 1ABC-
0050 MAJOR SEQUENCE 1 1
[ A
PRESET
0040 SHIFT ONE St b q St
0020 CLOCK PHASE 2 i DHAS+
0020 OMA DISCONNECT HRSD-
5
+5
DMAS- S
0080 MEMORY BUSY MBSY- " 4 P1-AS
prd
DMAR- ' AR, 0 i TWAR-
MAS1+
0050 MAJOR SEQUENCE 1 J— —
0030 OMA SELECT HASH
DMADD-
0070 STATUS IN PROGRESS STAS- CDST+ COST+
0040 SHIFT ONE A S1A-
STAT+ STAT+
ENAD-
0020 MAJOR SEQUENCE MASO6+,
FOR S/N 95 AND BELOW
1A 1S 7410 AND 2A 1S
7404
LD 2002 SEQUENCE CONTROL LOGIC 2

DMA/DISC STORAGE UNIT CONTROLLER

MEMORY CYCLE SEQUENCE 04, 0040

MEMORY CYCLE SEQUENCE 0, 0030,
0040

INCREMENT ADDRESS BYTE COUNTER,
0050

START MEMORY CYCLE SEQUENCE, 0040

DMA SELECT, 0030

OMA SELECT, PG iv

DMA REQUEST, PG fv

DMA ADDRESS, 0080

DMA ADDRESS, 0080

DMA AND STATUS ADORESS, 0080

STATUS, 0080, 0300

BUS ENABLE, 0080, 0090, 0130, 0300

0030



DMA/DISC STORAGE UNIT CONTROLLER 0040
LD 2002 MEMORY CYCLE SEQUENCER

COXX~ COXX- 12
1 S/N 95 AND BELOW
MCSO+ MCSG+

C
0030 MEMORY CYCLE SEQUENCE 0 ] 13
0070 STATUS IN PROGRESS STAS- STAS- 4 R — T e 2
9 MCSa+ 571 7410 ® 1C-6
0060 CURRENT ADDRESS EQUALS END  _CEE To] 7t 8 MASO6+
KDORESS R & ) )|

0040 MEMORY CYCLE SEGUENCE 4 :AC:;; g 7420
0020 MAJOR SEQUENCE L SE———
12 _
T = e . 4’@&”“ ) MBSY- _ wemoRy BusY, 0030

0010 CONTROL OUT

MASe+ MAS4+ 5 13
0050 MAJOR SEQUENCE 4 PRY 1 v s
NCSa+ MCS4+ 4 2] 74s10 2 5
0040 MEMORY CYCLE SEQUENCE 4 ) | 29 %10 S Suter one, 0030, 0040
0050 MAJOR SEQUENCE 1 MASLY HASL
INST+ — 6 " . i
0070 STATUS IN L A \e . SIA . S SuieT one A, 0030
0050 REQUEST REQS- REQS- 5| 7408 - [_ 1
MASO6+ MS06+ 10] 2C 8 1] e 2 S1A+
33253 ';23325‘“""“ REQs* REGS+ | 74510 7408 SHIFT ONE A, 0020, 0070
s1c- sic-
+ S+
0070 STATUS IN PROGRESS STAS STAS ! - s - SHIFT ONE, 0020
12 2| 7400
MCSO+ 4 108 13
0030 MEMORY CYCLE SEQUENCE 0 1o . 1
5| 7400
HAW-
. P1-AB6 " DA WRITE, PG iv
0250 EXTERNAL WRITE
SHeS+ | N
0030 START MEMORY CYCLE SEQUENCE S o0 N\ L
D - 12)) 7486 3 3 2[5
2{ 7400 ® 12 MCS4+ MCS4+ 'gﬁ'gg'“ OSXSLE QS;gUENCE 4, 0020,
L g;gpf Wil test MCSA- eMORY CYCLE SEQUENCE 4, 0020, 0290
0030 MEMORY CYCLE SEQUENCE 04 MOS0 = pespas 3%
RAL+ 13
0160 PUL Rl A o Hesat HOSE MEHORY CreLE SEQUENCE 3, 0020,
\ 03
s » 0290,
R qafle_Heszs MCSZY MEMORY CYCLE SEQUENCE 2, 0030
ac 15 MCS1+
£ 9300 QA hesle MEMORY CYCLE SEQUENCE 1, 0030
7 0
9
2 . S/N 95 AND BELOW
0020 DMA CLOCK DeLK- DCLK- ek 10011 9
- 1 a 10} 106 8
0020 MASTER RESET HRST: MRST- e [\ 11] 7410 4c-2
Lcaz
‘T 680pf

NOTE:

ON CONTROLLERS S/N 95 AND BELOW
ETCH TO 10D PINS 12 AND 13 REVERSED



0050

0020

0020

0020
0020
0010

0020

0030

0020

0130

0030

0050

0280

0020

0020

REVISED:

MAJOR SEQUENCE 4

DMA IDLE
DMA CLOCK

DMA IDLE
DEVICE ADDRESS 16
MEMORY DATA INTERNAL BIT §

END OF BLOCK

INCREMENT ADDRESS BYTE COUNTER

OMA DISCONNECT

PULL UP 1

INCREMENT. ADDRESS BYTE COUNTER

MAJOR SEQUENCE 1

CHANNEL REQUEST

IMA CLOCK

WRITE DATA REQ

DMA DISCONNECT

JUNE 5, 1974

LD 2002
DMA/DISC STORAGE UNIT CONTROLLER

MAS4- MASA- 21,
Lsly
— MASO0+ A, @ S mslt MAST+ :3"52“ SEQUENCE 1, 0020, 0030, 0040,
DCLK+ 58 qp 142t MAS2Y wpJOR SEQUENCE 2, 0020
L] SHIFT qc 13 MAS3+ WAS3Y  waJoR SEQUENCE 3, 0020
Jaog : REGETE  l12 wasas MASA+
DACOXY 13] 5A 12
DAk LW L w MAJOR SEQUENCE 4, 0020, 0040, 0060
Msk2-
WAs4-
) NAJOR 4, 0020, 0050, 0060
1A8C-
MRSD-
RPU_RE+ RPU R6+
o be
PRESET PRESET
lefy g 2 femt — Yo AT ACT2! . ADDRESS BYTE COUNT BIT 2, 0080
1X %
7474 "
1ABC- 14 92 2 IABC+ nj i 3l 7l
7404 ¢
cLR cLR
V13 U1
ACTIY  pDORESS BYTE COUNT BIT 1, 0080
MASL+ MASL+
RE
-~ neac s, 5 _ REGs . REQEST, 0040
3
9| 7107
DCLK+ LS A— Ty
REQL- R ul gle Res- REQS-  pequesT, 0040
CLR
0
RSD- NOTE: 4B MAY BE 93H00 OR 74195

MAJOR ACTIVITY SEQUENCER

0050



DMA/DISC STORAGE UNIT CONTROLLER N 0060
LD 2002 END ADDRESS REGISTER AND COMPARATOR
0010 MEMORY DATA INTERNAL BIT 7 —Di7* MOI7+
MDI6+
0010 MEMORY DATA INTERNAL BIT 6 MDI6+
0010 MEMORY DATA INTERNAL BIT § HoIS* MDI5+
WDI4+ e
0010 MEMORY DATA INTERNAL BIT 4 -
0010 MEMORY DATA INTERNAL BIT 3 —o MDI3+
+
0010 MEMORY DATA INTERMAL BIT 2 —i2 MDI2+
0010 MEMORY DATA INTERNAL BIT 1 Lt MoIl+
0010 MEWORY DATA INTERNAL BIT 0  —Oi%* 10+
0050 MAJOR SEQUENCE 4
0020 LOAD
0050 MAJOR SEQUENCE 4
9 o [s [12 s 9 o Js |1z |13 o fa |5 |12 |13 9 la |5 |1z |13
K A B C D Tk A G UK A B C D CK A B C D
qQuAD QuAD QuAD QuAD
D-TYPE D-TYPE DTYPE o e
FLIP-FLOP FLIP-FLOP FLIP-FLOP FLIP-FLOP
2F 26 24 3
74175 74175 74175 74175
CLR_ QA 08 Q€ q CIR_ QA Q8 o€ @ CLR Qr 08 Q¢ Q0 CLR QA QB QC QD
Tl 2 [7 o |5 1]z |7 Jwo |5 jx 2 |7 [0 |15 1]z |7 o s
0020 MASTER RESET MRST- MRST-
5V
o s Ju 1 | 9l ju h1 9 |u ju 1 9 un |a |a
B0 Bl 82 B3 B0 Bl B2 B3 80 B1 B2 83 0 B1 B2 B3 )
7 -
1000 4 e A<t 2o A<B 218 nea L 2 pcs A<B CEEQ-_ CURRENT ADDRESS EQUALS END ADDRESS,
COMPARATOR COMPARATOR COMPARATOR COMPARATOR
3-8 0 A8 31 nes & aepfS 3 pup 2k A< S 3] =B 2 mepf8 CEEQY (\oneNT ADDRESS EQUALS END ADDRESS,
. 7485 . 7485 7485 . 7485 0020, 0040, 0070, 0300
»B M8 A8 Wb |2 PN a8 AsB aslE—
AN AL_A2 A A M R M A AL A2 A3 M_AL_A2 A3
Jm TR FER T O VI FER o |1z [13 15 0 12 |13 |5
0080 CURRENT ADDRESS BIT 0 CROOY CAOOY
0080 CURRENT ADDRESS BIT 1 CAOLY CAOL+
0080 CURRENT ADDRESS BIT 2 CAOZ+ ChO2+
0080 CURRENT ADDRESS BIT 3 CAO3+ CAO3+
0080 CURRENT ADDRESS BIT 4 CAOaY CAO4+
"
0080 CURRENT ADDRESS BIT 5 CAOS CAQS+
0080 CURRENT ADDRESS BIT 6 ChOG CAo6+
0080 CURRENT ADDRESS BIT 7 CADZE cao7+
0090 CURRENT ADDRESS BIT 8 CAO8* CAOB+
0090 CURRENT ADDRESS BIT 9 CAO+ A0S+ )
0090 CURRENT ADDRESS BIT 10 CAL0Y cALQ+
0090 CURRENT ADDRESS BIT 11 CALLY cALL
0090 CURRENT ADDRESS BIT 12 CALZ+ ch12+
0090 CURRENT ADDRESS BIT 13 ChLS A3+
0090 CURRENT ADDRESS BIT 14 ChLss CALa+
0090 CURRENT ADDRESS BIT 15 CALS CAI5+




004

S

0020

0040

0020

0040
0020
0060

0020

0250

0010
0010
0010

0020

0010

002

=3

0070

SHIFT ONE A
DMA CLOCK

MEMORY CYCLE SEQUENCE 4

MASTER RESET

MEMORY CYCLE SEQUENCE 3
MAJOR SEQUENCE

CURRENT ADDRESS EQUALS END
ADDRESS

DMA DISCONNECT

CONTROLLER BUSY

MEMORY DATA INTERNAL BIT 6
MEMORY DATA INTERNAL BIT §
MEMORY DATA INTERNAL BIT 7

DEVICE ADORESS 16

MEMORY DATA INTERNAL BIT 7

MASTER RESET

STATUS IN PROGRESS

LD 2002
DMA/DISC STORAGE UNIT CONTROLLER

Sia+ S+ 8 STASH +
Ve ? 2 STAS* _ STATUS IN PROGRESS, 0040, 0070
DCLK+ ke 9| 74107
-qeik
Hoste Josht uf,  gfeSTAS- STAS- _ STATUS IN PROGRESS, 0030, 0040,
0290
LR
?m
MRST- MRST-
+5v -
R48
1K
MCS3+ MCS3+ £ \6 8f, 5 10
MASO6+ MASO6+ 74H21 o 1E 8 SPIT-
CEEQ+ CEEQ o %07 9| 7438 P1-B49 DA TERMINATION INT, PG 1v
cLK
1
J nl, gl
CLR
10
MRSD- MRSD-
BUSY- BUSY-
MDI6- [
MDIS- 46 6 1 o3 INST+ INST+
WDI7- 7421 TR STATUS IN, 0040
" 12| ™o
DACOX —QCLK
D17+ e ql2
CLR
13
MRSTH 12 .
58 13
STAS+ 1) 702

END OF BLOCK AND STATUS CONTROL

0070



DMA/DISC STORAGE UNIT CONTROLLER
LD 2002

REVISED:

0050
0030

0030
0030

0020
0020

0020
0010

001

53

0010

0010
0020

0060

0010

0010

001

=3

0011

=3

003

-3

0030

0030

0030

JUNE 5. 1974
ADDRESS BYTE COUNT BIT 1

DMA ADDRESS

ADORESS BYTE COUNT BIT 2
DMA AND STATUS ADDRESS

STATUS

COUNT ENABLE
DMA CLOCK

LOAD LOWER CURR ADDR REG
MEMORY DATA INTERNAL BIT ©

MEMORY DATA INTERNAL BIT 1
MEMORY DATA INTERNAL BIT 2

MEMORY DATA INTERNAL BIT 3
MASTER RESET

CURRENT ADDRESS EQUALS END
ADDRESS

MEMORY DATA INTERNAL BIT 4
MEMORY DATA INTERNAL BIT 5
MEMORY DATA INTERNAL BIT 6

MEMORY DATA INTERNAL BIT 7

BUS ENABLE

DMA AND STATUS ADDRESS

DMA ADDRESS

DMA ADDRESS

LOWER CURRENT ADDRESS REGISTER AND ADDRESS GATING

ACTI+ ACTI+ 9
16 8
DMADD+ DMADD+ 10| 7438
4
1 6
ACT2+ ACT2+ 5| 7438
COST+ CDST+ 4
1F 6
STAT# STAT+ 5| 7438
CEEQ-
CTEN+
DCLK- l
]2 10 7
. CLK CET CEP
Lt Sl ; o
MDIO+ 3 14 CAQO+ CAOO+ 12
' * 1 ! S > P1-851 NOOR
13| 7438 L7
CAOL+
MDIl+ 4 13 CAOL+ cAo+ | 2
COUNTE i 3 N " HO1R-
INTER 1| 7438 1T P1-853
9316 CAQ2Z+
MDI2+ 5 c 2 CAQ2+ cao2+ [ TT12
¢ q + » 11 i NO2A-
13| 7438 h
CAQ3+
MDI3+ i [ 11 CAO3+ cao3t [ 1
D QD
3 3 YN NO3A-
HRSTE 19cir 2| 7438 P1-AS0
CARRY
_CEEQ- 15
2l L
9 L;LK CET CEP Aot
MDI4+ 3, ML CAO4+ caods | 13
¥ 11 N PL-AS3 NO4A-
12] 7438 [
CAOS+
MDI5+ 4, ® 13 CAOS+ caos+ [ 1
- >:3 I NOSA-
COUNTER 2 ;Eae IR 74 P1-A54
93?5 CAOG+
MD16+ 5 Wit CAO6+ caoe+ [ 12
¢ q A K 1 TN PLALS NOGA-
13| 7438 [ 1./
cA07+
MD17+ 6] 1 CAO7+ caoz+ [ 12
I ® ™ 1 plong S NO7A-
— 2 dlar 13| 7438
CARRY
15 CADV+
ENAB- 368 4
7404 9
1K 8
10 7438
CDST+ CDST#+ 10
1F 8
DMADD- DMADD- 9| 7438
4
1E 6
DMADD+ DMADD+ 5| 7438

CURRENT ADDRESS BIT 0, 0060
N REG BIT 0, PG iv
CURRENT ADDRESS BIT 1, 0060
N REG BIT 1, PG iv
CURRENT ADDRESS BIT 2, 0060
N REG BIT 2, PG iv
CURRENT ADDRESS BIT 3, 0060

N REG BIT 3, PG iv

CURRENT ADDRESS BIT 4, 0060
N REG BIT 4, 0060
CURRENT ADDRESS BIT 5, 0060
N REG BIT 5, PG iv
CURRENT ADDRESS BIT 6, 0060
N REG BIT 6, PG iv
CURRENT ADDRESS BIT 7, 0060

N REG BIT 7, PG iv

COUNT ADVANCE, 0090



0080
0020

0020
0010

0010

001

1=}

0010
002

oS

0010

0010

0010

0010

003

S

CURRENT ADDRESS EQUALS END
ADDRESS

COUNT ADVANCE
OMA CLOCK

LOAD UPPER CURR ADDR REG
MEMORY DATA INTERNAL BIT O

MEMORY DATA INTERNAL BIT 1
MEMORY DATA INTERNAL BIT 2

MEMORY DATA INTERNAL BIT 3
MASTER RESET

MEMORY DATA INTERNAL BIT 4
MEMORY DATA INTERNAL BIT 5
MEMORY DATA INTERNAL BIT 6

MEMORY DATA INTERNAL BIT 7

BUS ENABLE

LD 2002
DMA/DISC STORAGE UNIT CONTROLLER

CEEQ-

CADV+
DCLK-
2 j10
LoCy- oLk ceT CADB+
MDIOH a 1 CAD8* CAOS+
1K o - P1-B14 LS
CA09+
MDI1+ B 13 CA09+ cAo9+ [
3H m > p1-All y——HOlA-
9316 CAL0+
MDI2+ c 12 CALO+ CALO+
L o P1-A12 Hozh-
CALL+
MDI3+ D 11 CA11+ CAll+
MRST+ P1-B13 HO3A-
CARRY
15
lz 10
- 9 L:Lx CET caLze
MD14+ R 14 CA12+ CAL2+
o3 P1-B7 Mosh-
CAI3+
MDIS+ . 13 CA13+ CA13+
o3 5 p1-a1g >——HOA
! CAl4+
MDI6+ . 12 CA14+ cAld+ |
b P18y y— 1SR
CAL5+
MDI7+ 0 11 CAL5+ CALS+
1 16 MOTA-
L T 2 Jur
CARRY
Jis
ENAB-

UPPER CURRENT ADDRESS REGISTER AND ADDRESS GATING

CURRENT ADDRESS BIT 8, 0060
M REG BIT 0, P iv
CURRENT ADDRESS BIT 9, 0060
M REGBIT 1, PG v
CURRENT ADDRESS BIT 10, 0060
M REG BIT 2, PG fv
CURRENT ADDRESS BIT 11, 0060

M REG BIT 3, PG v

CURRENT ADDRESS BIT 12, 0060
M REG BIT 4, PG v
CURRENT ADDRESS BIT 13, 0060
M REG BIT 5, PG {v
CURRENT ADDRESS BIT 14, 0060

M REG BIT 6, PG v
CURRENT ADDRESS BIT 15, 0060

P1-B47 >————— M REG BIT 7, PG fv



DMA/DISE STORAGE UNIT CONTROLLER

LD 2002 CLOCK GENERATOR AND PHASE SEQUENCER
v1
6.244HZ
Lnr— CLKI*  cLock 1, 0120, 0140, 0160, 0190
i0} 0200, 0240 T
SR8
330 3 4 CLKL
“~ CLOCK 1, 0160, 0220
9 8 11 100 10 13 401 12 9 13 PH
s Jai0s J4r0s o ® ' puase 0, 0160, 0190, 0280
=a R9
T 47t 2.2k oL 2 PHO
J 7404 — PHASE 0, 0100, 0160, 0230, 0280
12 PH1+ PH1+
. ® PHASE 1, 0140, 0160
0100 PHASE 0 PHO- 5
PH1- 9J 4
0100 PHASE 1
0100 PHASE 2 PH2- 740 %o ) Hs 10K 1100 2 PH1-  pHASE 1, 0100, 0110, 0120
- - , 0100, 0110, 0140
0250 EXPECT READ CLOCK ERDCL 5 2 7495 74Ho4 0150, 0210 T
A
PHO- 9
0100 PHASE 0
0120 READ CLOCK ROCLY 10} s g o Pz PH2! phast 2, 0200, 0230, 0240
RCLE+ 11} 7410 » 0200, 0230,
0120 READ CLOCK ENABLE 3g
3100 4 PH2-
. 74404 PHASE 2, 0100, 0150, 0220
¢
10 4 +
5 ! PH3 PHS* prase 3, o160, 0250
D MC‘——l
E —
5 ;gfm 6 PHS- ppase 3, 0140
+5V P1-B1
4 C2 ¢4 _Lcs L Co 4A.cl2 c1g Lc19 Lcee _Lc2a _Lcez Ac29 _Locar _Lc33 _icss Lesz L3 L C6 ~4.C7 4. C8 — -B2 >—————
Ta7 Ta7 T47 Ta7 Ta7 T4a71 Tar T41 Tar Tar Tar T4a7 Ta7 T4.7 T4.7 T0.00 T0.01 TRo.01 T0.01 Pi-B2 +5 VOLTS
[ S —
L P1-B65 >—
> P1-AL
P1-A2
c0 Lcu Lcs Lcoa Les Lewe ey Lceeo Lear Leas Lees Lo Leas Lceso Lleaz Less Lese Leas Leso Lcao GROUND
T0.00 T0.01 Tr0.01 T°0.01 T0.01 TH0.01 Tr0.01 T0.01 T0.01 T0.01 T00.01 T+0.01 T0.01 50,01 50.01 780.01 70.01 T6.01 A<0.01 7°0.01 P1-A64
— 5 P1-AGS

0100



0110
0230

‘0160

0110

0110

0160

0160

0160

0100

0210
0160

0160

CRC BIT 1
READ/WRITE DATA

READ/WRITE PHASE 6

CRC BIT F

CRC BIT E

BIT COUNT CLOCK

READ/WRITE PHASE 6

READ/WRITE PHASE 6

PHASE 1

LOAD BYTE COUNTER

BIT COUNT CLOCK

SET BYTE COUNT 110

s P S
CRC1+ CRC1+ 9, CRCO+ 4lg QB [5CRCL CRC1+
RHDAY n\8 5. oc | L—cRezs
10 /] 74% cRC2+ 11 8 10 CRC3+
RNDHG- s ®
CRC3+ 13 £ P 12 CRC4+
CRCF+ cRea+ Mg oF 15 Rese
ek
CLR
(l’l
cRegs 3, ajzcreet
crce 4], o8| B—cRCD*
12 creps 6|, gl L_cReer CRCE+
7 1 1 743" |10 CRCF+ CRCF+
CRCE+ 2 ] 74 @
13 }) 1486/ 1], 2
u|, it
2 erk
CLR
?1
BC- 11
1
RWPH6+ 5
o
H1-
L. P cRes 3, oaj2_cRost
CRC6+ 4 8 ® § CRC7+
chere 6 Qo LcRese
. %
LBYTC 8 0 creas ) %, golio_ckeer
BeC- s | 7wz 6 CRe+  W3Mp qef2cReAr
_—
) Roas w4, qF p1E_CRCB
ok
CLR
I
SC110- 1] 9 2 sc1106 SC110+
7404 ‘

LD 2002
DIRA/DISE STORAGE UMIT CONTROLLER

CRE GENERATOR

CRC BIT 1, 0110

CRC BIT E, 0110
CRC BIT F, 0110, 0220, 0230

SET BYTE COUNT, 0160

0110



DMA/DISC STORAGE UNIT CONTROLLER

LD 2002

0170 SELECT ADDRESS ENABLE

0290 DATA OUT INTERNAL
(0290 DATA READY INTERNAL
0210 WRITE GATE

0160 BIT COUNT CLOCK

0120 READ CLOCK ENABLE

PG iv SERIAL READ DATA 0
PG iv SERIAL READ DATA 1
PG iv SERIAL READ DATA 2

PG iv SERIAL READ DATA.3

PG iv READ DATA CLOCK O
PG iv READ DATA CLOCK 1
PG iv READ DATA CLOCK 2

PG iv READ DATA CLOCK 3

0190 DRIVE ADDRESS O
0190 DRIVE ADDRESS 1

0100 CLOCK 1
0100 PHASE 1

0250 EXPECT READ CLOCK

READ DATA LOGIC

SAENB+ SAENB+ SCTLB*  setector LoAD, 0190
[+ -
poxt DoxI+ RGACL-_ REGISTER A CLOCK, 0130
DRDI+ DRDI+
WRGT+ WRGT+
BCC- BCC-
RCLE- RCLE-
+5V
’ +5V
RI0S SRI3 SRI6 SRI9 SRI2 RIS SRIS SR2 l‘ Srae
3 IR 3 -
200 T S200 3200 S200 220 20 S220 220 Q P34 CSRD- () CCveD READ DATA, 0130
XSR00-__¢ g1y &1c0-— l
|
| 10
Xsko1- P3-B4 17981 L—wi 9 " s 12[ PRESET ], RCLE+
10| %00 b g READ CLOCK ENABLE, 0100
XSRO2- ¢ py_pg A 1ca 98
74474
XSRO3- (o o k| e g8 ROLE" ReAD CLOCK ENABLE, 0120
CLR
+5Y (o)
13
L o |
7453 csho+
R22S gR2 SR8 SRI SR SR SRI S RII CLOCKED READ DATA, 0130, 0230
2009 $S200 S200 S200 220 S 220 ;»220 S22 zfx
4 4
XDACO- ¢ pp_p15 10§ pco —— 2 [ TPRESET ] | PRESET | R
: D qQ D Q READ CLOCK, 0100
KORCL- ¢ p3-Bs War 9% 118
: 74174 7474
- 1
XOACZ ¢ p3-B10 Rloy Lo— w2 tg 10 He i —c 8
CLR CLR
- [ NOTE:
XOAC3- ¢ $3-815 13 a3 ([i 1
SN74153 IS REPLACED BY A SOCKET
P AND JUMPERED PLUG IN SOME MULTIPLE-
DRIVE SYSTEMS, AND SYSTEMS S/N 1100
14 Tis |2 AND UP, JUMPERS IN PLUG ARE FROM FIN
DSADOS L 670 PIN 7 AND PIN 10 TO PIN 9.
DSAD1+
CLK1+
PHI-
ERDCL+

Ol



Ra74 REG A BIT 7, 0220

RAS+ REG A BIT 5, 0150
RAS peg A BIT 4, 0150
RAS ReG A BIT 3, 0150
RAZY  pec A BIT 2, 0150
ALY ces A BIT 1, 0150
RAOt . ke A BIT 0, 0150
0280 REGISTER B CLOCK RoBCL- RGBCL-
0120 REGISTER A CLOCK RGACL- — 1
13 1 N 13 1 )
Tk TN CLK TR
0120 CLOCKED READ DATA CSRD- 2ia CLk Zin oK
L-i SER IN 1l ser 1 o
0010 MEMORY DATA INTERNAL IT 7  —RAZt 3a Qn P—RAZ 2ia ap RETt . REs B BIT 7, 0300
0010 MEMORY DATA INTERNAL 8IT 6  —orot 5s Py LA Sls P RB*  ReG B BIT 6, 0300
0010 MEMORY DATA INTERWAL BIT §  —M2IS* Lo gy top——Ra He o g f B89 Rec 8 81T 5, 0300
0010 MEMORY DATA INTERWAL BIT 4  —204* lp  peelsten qppl——RAe °fy  reerster of RB4*. REG B BIT 4, 0300
0010 MEMORY DATA INTERNAL BIT 3 —i3* 16 fe %9 o [P—RAst 16l 74l Qe RB3*  ReG B BIT 3, 0300
0010 MEMORY DATA INTERMAL BIT 2 —'DIZ 181¢ oF L Raze 2 aF 2 RB2* ReG B BIT 2, 0300
0010 MEMORY DATA INTERMAL BIT 1  —MDIM* 20f¢ e P—RALt 2 ey L RBI* oee B BIT 1, 0300
0010 MEMORY DATA INTERNAL BIT 0  —2i%* 2y o [P—Rat 2, L REO*_ Res B BIT 0, 0230, 0300
0250 EXPECT READ CLOCK ERDCLY 23lqy 23,
CLR CLR
14 O
0280 WRITE DATA REQ WRORY z - s
0280 ENABLE BUS ENBD- 1) 700 ) -
RS
K
0250 EXPECT READ CLOCK ERDCLY 5 ™ . S
N7 s) 18 | PULL UP 1, 0050, 0150
0160 DELAYED BIT CARRY
LD 2002 DATA REGISTERS

DMA/DISC STORAGE UNIT CONTROLLER 0130



DMA/DISC STORAGE UNIT CONTROLLER

LD 2002
REVISED: JUNE 5, 1974

SECTOR COUNTER CONTROL LOGIC

0140

0150 SECTOR COUNTER BIT § Sco « 3 1
SCTCC+ 7408 8 SCLD- o
0150 SECTOR COUNTER CARRY 13 ;227 SCLD- ENABLE SECTOR COUNTER LOAD, 0150
+5V
R38
100
PG v INDEX PULSE FIXED DISC AIPE- P2-B13 ¢~
- +5V
0190 DISC ADDRESS DSEL
+5V
R40
R37 1K
100 SECTOR COUNTER R RPU3+
XIPR- PULL UP 3, 0190
PG iv INDEX PULSE £ DISC P2-817 cgm 54 J)m
PRESET PRESET PRESET
12 SPSYO+ 2 5 SPSYl+ 12 9 SPSY2+
) Py D Q D Q SECTOR PULSE SYNC 2, 0140
0190 DISC ADDRESS DSELY 100 100
5V 7474 7474 73704
R35 11 |8 3 6 11 8 5
1l — c — —¢
* CLR ¢ CLR ! CLR ! “ STCOM+ mgss COMPARATOR, 0150, 0200,
XFPS- 6, 7402
PG v SECTOR PULSE FIXED DISC P2-B12 T“ Tl g 6
0190 DISC ADDRESS DSEL- f
+5V
SPSY1-
SECTOR PULSE SYNC 1, 0140
R36
100
XSPR-
PG fv SECTOR PULSE E DISC P2-B16 .
PG iv SECTOR PULSE REMOVABLE ——< P2-A16 40 6 ESCTI+
BISe RET <__|T 5 | 7408 “—— ENABLE SCTR INCM, 0150
+
0190 DISC ADDRESS DSEL I SPSYO+
PH3- PH3- SECTOR PULSE SYNC 0, 0240
0100 PHASE 3
CLK1+ 9
SPSY2+ SPSY2+ 2 9 8 SCICL-  SECTOR INCREMENTER CLOCK, 0150
0140 SECTOR PULSE SYNC 2 10| 7400 ’
SPSY1- SPSY1- 1] oM 12 3
0140 SECTOR PULSE SYNC 1 e Pt T3] 7410 70 o P
0100 Pl
100 PHASE 1 59 Mo
9L 3
7400
} - T -
+ RCH+ 7400 7404
0250 WRITE CHECK WRCH WRCH: 5 .
CLK1+ CLKI+ 9| 8L 8
0100 CLOCK 1
7420
0150 SECTOR INCREMENTER CARRY égéﬁ" SEI}EI 3 }
0150 SECTOR INCREMENTER BIT 5
+5V
R39
1K
SCIZ-  CLEAR SECTOR INCREMENTER COUNTER,
PH1- 0150

0100 PHASE 1




0130
0130
0130
0130
0130
0130

0140

0150

0130
0140

0140

0100

0140

0100

0290
0260
0140

REGISTER A BIT 5
REGISTER A BIT 4
REGISTER A BIT 3
REGISTER A BIT 2
REGISTER A BIT 1
REGISTER A BIT 0

STROBE COMPARATOR

SECTOR COUNTER BIT &

PULL UP 1+
SECTOR INCREMENTER CLOCK

CLEAR SECTOR INCREMENTER
COUNTER

PHASE 1

ENABLE SECTOR INCREMENTER

PHASE 2

CLEAR SECTOR COUNTER
DRIVE STATUS OK
ENABLE SECTOR COUNTER LOAD

LD 2002
DMA/DISC STORAGE UNIT CONTROLLER

RAS+

RA4+
RA3+
RA2+
RA1+
RAO+
9 u_[u h o Ju Te I
B0 Bl B2 B3 . B0 Bl B2 B3
2] a<s A<B A<B
M
STCoM+ 3 pes a e 3 pep 7485 e 1S SCOPY_ SECTOR COMPARATOR, 0200, 0240
s sl 4 psp
o N R M N M R A
10 12 13 15 10 12 Jls |15
SC6+
SCIS*  SECTOR INCREMENTER BIT 5, 0140
SCTIC* TR INCREMENTER CARRY, 0140
W ji3 iz n 1w |3
A ® Q€ ® oA a8
1 cep 2 cer
RPU_R6+ 10 5L 15 10 5,4
CET 9316 E s CET 9316
scIcL- 2| .
R A c o 1D R A )
01 3 4 5 6 Q9 <r1 3 [) 9
SCIZ-
PHI-
SC5+_ SECTOR COUNTER BIT 5, 0140, 02
scar 20
*_ SECTOR COUNTER BIT 4, 0230
SC3* . SECTOR COUNTER BIT 3, 0230
SC2%_ SECTOR COUNTER BIT 2, 0230
SCI*_ SECTOR COUNTER BIT 1, 0230
SCO*_ SECTOR COUNTER BIT 0, 0230
SCE*_ SECTOR COUNTER BIT 6, 0150
w |1l |u 1w i iz |n
QA ® Qc QD QA QB Q¢ [
ESCTI+ 2 eep 2 cep
5 + ‘ oM
I___ﬁ . & col1s__scrce 10 er R
PH2- 2]k 1P +5V
R A B ¢ w 0GR A B C D "50
1 P 4 5 09 01 l3 4 5 L 1K
1
SCTCC* SECTOR COUNTER CARRY, 0140
SCRST-
DRDY+
SCLD-

NOTE: 5L, 5M, 6L, AND 6M MAYBE

SECTOR COUNTER AND COMPARATOR

9316 OR 74161

30,

0150



DMA/DISC STORAGE UNIT CONTROLLER
LD 2002

oz10

0250

0160

0100
0100

0250

0100

0160

0100

0100
0210
0210

0200

0240
0240

0250
0200
0200
0160
0250

0200

0110

WRITE PHASE 6

READ PHASE 6

BYTE CNT FF

PHASE 0 -
CLOCK 1

CONTROLLER BUSY

PHASE 3

BIT COUNTER CARRY
CLOCK 1

PHASE 0
LOAD BYTE COUNTER
WRITE PHASE 1

WRITE PHASE 3

READ PHASE 3
READ PHASE 6

READ PHASE 1
WRITE PHASE 1
WRITE PHASE 6
SET BYTE COUNT
READ PHASE 2

WRITE PHASE 7

SET BYTE CNT 110

BIT/BYTE COUNTER

RWPHE+
RWPHG-
WPHE-
11 RWPHe+ 9 ob BCC-
— BCO+
BC1+
BC2+
BYCNT+
14 [13 |12 ] 13
® ® 60\l BYCFF+
12| 7408
CEP /
BIT COUNT I
10 co 15 BITCT+
PHO+ CET 5
CEKI+, 2|k 9316
BUSY- 4 CLR A B ¢ LD
9K 6 13 18 |5 J6 O
5| fho T
3| n 12
7404
RAL R4L+
1K
+5V WA
Qs
2| PRESET 15 ponrze DCNT7+
b ]
05
7474
liiad 2e L L cep BYTE COUNT 1 1—7 ol
BYTE COUNT 2
CLR 10 cer 5H co 18 0] orr 5 col18 BYCNT+
ﬂ 9316 R 9316
ek cLk
BITC7+ ] s CLR A B C LD CR A B C p LD
CLK1- Txatss()s T134559
LBYTC- -
WPHI-
WPH3+ 8
108 10 SC110-
RPH3+ 9 | 7402
RPHE+ 1 6
6 13
13 12 | 7402
11
RPH1- 12 o
WPHL+ 8
6H 10 ]
WPHE+ 9/ 7402
SC110-
PH2-
R NOTE:  5G, 5H, AND 5J MAY BE 9316 OR 74161
WPHT+
SC110+

0160

READ/WRITE PHASE 6, 0110
READ/WRITE PHASE 6, 0110, 0230
BIT CNT CLOCK, 0110, 0120, 0180
BIT COUNTER BIT 0, 0230
BIT COUNTER BIT 1, 0230
BIT COUNTER BIT 2, 0230

BIT/BYTE COUNTER 7FF, 0200, 0240

BIT COUNTER CARRY, 0160, 0280

PUL, 0040, 0290

DELAYED BIT CARRY, 0130, 0280

BYTE CNT FF, 0160, 0280

SET BYTE CNT 110, 0110, 0160



0290 DATA OUT INTERNAL

0010 MEMORY DATA INTERNAL BIT 5
0010 MEMORY DATA INTERNAL BIT 6

0010 MEMORY DATA INTERNAL BIT 7

0020 DEVICE ADDRESS 06
0250 CONTROLLER BUSY
0010 CONTRGL OUT

LD 2002

DOXI- 6
8 4 SDAD+
5 | 7402
3
8 1 LDCYLA+
MDIS+ 2|0 e 15 opl 2] 7402
MD16+ 3on
6J 2 LCYL- -
NDI7+ IV PN " 1b SLCYL SLCYL
M
- SREAD-
13012 L 13 03 SREAD EAD.
4
CLK3-4 oK
7442 4 SWRT1- 5| 70 6 SREADH
30 7804
SWRT2-
pi— 5
tA 6 SAENB+
7410
5 06————————
3 7.1\‘ SWRT1+
12 6 lo_Asrun- —q 7408
'[. SWRT1-
17 2 SWRT2+
Qq 7404
SWRT2-
nJn 10 RSTAT+
Q7404
1 u\z ASFUMS
Q 7404
ASFUN-
DAOG+ 1
BUSY- 2] ™ 12 CADD+ Ao+ 3| & 4 CADO-
COXX+ 13| 74H11 7404
CADD+

DMA/DISC STORAGE UNIT CONTROLLER

FUNCTION DECODER

SELECT DRIVE ADDRESS, 0190, 0290

LOAD CYLINDER ADDRESS, 0180

SELECT CYLINDER ADDRESS, 0180, 0190

SEL READ, 0240

SEL READ, 0240, 0280

SELECT ADDRESS ENABLE, 0120, 0290,
0300

SELECT WRITE, 0200, 0240, 0250
SELECT WRITE, 0200

SELECT INITIAL WRITE, 0200
SELECT INITIAL WRITE, 0200

RESET STATUS, 0270

SELECT ALTERNATE STATUS, 0300

SELECT ALTERNATE STATUS, 0300

CONTROLLER AND ADDER, 0290

CONTROL AND ADDER, 0290

0170



DMA/DISC STORAGE UNIT CONTROLLER
LD 2002

0170

0160

0180

0010
0010
0010
0010
0010
0010
0010

0010

0200
0240

0170

LOAD CYLINDER ADDRESS

BIT COUNT CLOCK

CYLINDER BIT O

MEMORY DATA INTERNAL BIT 7
MEMORY DATA INTERNAL BIT 6
MEMORY DATA INTERNAL BIT 5
MEMORY DATA INTERNAL BIT 4
MEMORY DATA INTERNAL BIT 3
MEMORY DATA INTERNAL BIT 2
MEMORY DATA INTERNAL BIT 1

MEMORY DATA INTERNAL BIT O

WRITE PHASE 4

READ PHASE 4

SELECT CYLINDER ADDRESS

CYLINDER ADDRESS REGISTER

12] 7438 P2-B2

9
11 .
A P2-B1 >—280- aonress Bus 0, pg 1y
13
119 11 XCYAL-

ADDRESS BUS 1, PG iv

-L—) P2-A9 >—————— ADDRESS BUS 1 RET, PG iv

m 3 p2-83 >—X2°_ woncess Bus 2, Pa 1

J -
o T3 ° p2-Ba >—XA3" aonpess mus 3, pe v

LDCYLA+ 6
106 4
5 | 7402
BCC- 17
13 1u
CYAOH TPES INHCL;A 4
L4,
MDI7+ 3 A 8 6
MDI6+ 5 B
MDIS+ 7)¢ « 8
MD14+ 9 0
MDI3+ 16 10
116 o
MDI2+ 18 F 74199
MDI1+ 20}q @ 15
MDIO+ 22 H
Yy V—— 1T o
R42
1K 231 su
19
QG
QH 21  CYAO+
WPHA+ 12
11 10H 10
RPH4+ 11 7404

AR

_L——-) P2-A10 >————— ADDRESS BUS 3 RET, PG iv

9
XCYA4-
" ;}.?s 8 P2-A1 ADDRESS BUS 4, PG iv
11
11K XCYA5-
12| 7438 P2-A2 ADDRESS BUS 5, PG iv

r—) P2-A13 >—————— ADDRESS BUS 5 RET, PG iv

2
11K 3 -
1} p2-A3 >—XYA6 onness aus 6, pe v
5
4 9158 £ - P2-AS XCYAT-_ nooRESs Bus 7, PG iv

r—) P2-A14 >————— ADDRESS BUS 7 RET, PG iv

CYAQ+

0180

CYLINDER BIT 0, 0180, 0220, 0230



0010
0010
0170

0010
0120

0170

0100
0100

0280
0280
0290

0140

MEMORY DATA INTERNAL BIT 0
MEMORY DATA INTERNAL BIT 1
SELECT DRIVE ADDRESS
MEMORY DATA INTERNAL BIT 6
MEMORY DATA INTERNAL BIT 7
SELECTOR LOAD

SELECT CYLINDER ADDRESS

PHASE 0
CLOCK 1

WRITE DATA REQUEST
COUNTER
DATA OUT INTERNAL

PULL UP 3

REVISED: JUNE 5, 1974
LD 2002
DMA/DISC STORAGE UNIT CONTROLLER

HDIO+ MDIO* 10 16 DSADO* DSADO+
10
MDI1+ MDIL+ 3 o Tl DSADO- DSADO-
+ 15 DSAD1+ DSADI+
SDAD+ SOAD E1 2 —
MDI6+ MDI6+ 6 11F 14 DSAD1- -
MD17+ MD17+ 7 ® 7479 ZU 10 HSEL+ HSEL+
® " DSEL
+ +
SCTLD+ SCTLD+ 4 s « DSEL
al® DSEL- DSEL-
SLCYL- 10L 6 sievi+ SLCYL+ 13
74K04 - 1 XSTCY-
cowsT+ 12| 7438 P2-85
PHO+
CLK1+
1 s s
REQC- 9
CNTR= @8 sl CLK;D 10 coMsT+ COMST+
BOXT- 11 7410
RPU3+
RPU3+ 2 A
10
7495
4
3
5o

UNIT/DISC/HEAD SELECT LOGIC

DRIVE ADDRESS 0, 0120, 0270
DRIVE ADDRESS 0, 0270

DRIVE ADDRESS 1, 0120, 0270
DRIVE ADDRESS 1, 0270

HEAD ADDRESS, 0230, 0270

DISC ADDRESS, 0140, 0200, 0230,

0270, 0290
DISC ADDRESS, 0140

SET CYLINDER, PG iv

COMMAND STROBE, 0270, 0280

0190



DMA/DISC STORAGE UNIT CONTROLLER 0200

LD 2002 WRITE SEQUENCER 1
REVISED: JUNE 5, 1974
CLK1+ CKle 9
:::: m : PHZ¥ PH2+ _ 10] 7F 8 WSQC-
11| 7410 WRITE SEQUENCE CLOCK, 0210
DORDY- I
0260 SEEK INCOMPLETE INT b o - a WPHIE+
N WRITE PHASE 1 ENABLE, 0200
0280 £ BUS :::I;: 41 7F 6 2
0200 WRITE PHASE 7
0160 BIT/BYTE COUNTER 7FF BYCFF+ 7410 B 12
Q
SWRT2+ 1
0170 SELECT INITIAL WRITE
0150 SECTOR COMPARATOR SCOMP+ ‘; B P2
WPHIES l 3
0200 WRITE PHASE 1 ENABLE il A2 \s
0170 SELECT WRITE e}
0210 ADDRESS VERIFY RycoMt 2 " o
0140 STROBE COMPARATOR STCOM: 10} 7408
4 —\
8 6 Ewme EWPH-
ENABLE WRITE AD
0210 WRITE GATE WRGT+ 0 sy 408 ) VANCE, 0230
8

0290 DATA OUT INTERNAL DOX1- 8 s \: L . oLk s WPHOS

A
F o2 o WRITE PHASE 0, 0200
0200 WRITE PHASE 0 Liditd 29 ™ 2|
SNRT1- SWRTI- 13 4 W
0170 SELECT WRITE u 8 PHLY \RITE PHASE 1, 0160, 0210, 0280
12 :.
Q

5 WPH2+

0170 SELECT INITIAL WRITE SWRT2- 0 5y - « e s 2. 000
0190 DISC ADDRESS DsEL+ 00000 4]7400
6 WPH3+

® WRITE PHASE 3, 0160, 0210, 0230,

66 0280
N 74164
10
QE Ll WRITE PHASE 4, 0180, 0230
11 WPHS5+
o WRITE PHASE 5, 0230
2 WPHEY_ WRITE PHASE 6, 0160, 0210, 0230
13 WPHT+
w WRITE PHASE 7, 0760, 0200, 0210

9
0270 CLEAR CONTROLLER STRS- - T




WSQC-

0200 WRITE SEQUENCE CLOCK
0240 READ SEQUENCE CLOCK Rsqe- LBYTC LEYTC | oAD BYTE COUNTER, 0280, 0290
LBYTC- LBYTC-
PhL LOAD BYTE COUNTER, 0110, 0160
0100 PHASE 1
0200 WRITE PHASE 1 WPHL T 4 WPH1- ‘ WPHL-  \RITE PHASE 1, 0160
N
PRESET
2
r o s WRGT+ WRGT* _ \RITE GATE, 0120, 0200, 0230, 0250
= N
474
3 s 5
3¢ g 6 XERGT-
R . o p2-822 y—RERGT=  porcr gaTE, Pg fv
jl
0270 CLEAR CONTROLLER STRS- STRS-
12
1L 11 P2-B7 XWRGT-
> p2-87 >SS \pivE GATE, PG v
0200 WRITE PHASE 7 PHIE 1} 7 10 13| 7438 ,
7404
0200 WRITE PHASE 6 e = }82 S NPHE- WRITE PHASE 6, 0160
2 WPH3-
0200 WRITE PHASE 3 WH3t LTI WPH3- WRITE PHASE 3, 0280
0250 READ-PHASE 0 ReHo- 2 " s .
. 1] 7400 RYCONs
0250 READ BUSY RBusY o | B2 P2 ADDRESS VERIFY, 0200
0220 READ ERROR ROERY
LD 2002 WRITE SEQUENCER 2

DMA/DISC STORAGE UNIT CONTROLLER 0210



DMA/DISC STORAGE UNIT CONTROLLER 0220

LD 2002 ERROR -LOGIC
0220 READ ERROR ROER
0280 COUNTER CNTR-

OROER- . (VERRUN/READ ERROR, 0300
0130 REGISTER A BIT 7 RATS L
0180 CYLINDER BIT 0 CYAO+ 5 ” PHA+ 1; e bxz cTER TR
+ +
0240 READ PHASE 4 RPH4+ 4| 7400 CYLINDER ADDR ERROR, 0300
0230 SERIAL SECTOR ADDRESS SCSDAY 13
RPHS+ a i ROERY
0240 READ PHASE 12| 7400 READ ERROR, 0210
ou0 CRC BIT F S : w 3 4 12 5( 4 6 RDER:
2460 X -
READ ERROR, 0220
0240 READ PHASE 6 RPHE+ 2| 740 14/ 7410 7404
s
RPHS+ 5] 6N 6 5
3] 7410 )0 Sk N6 . SEAER+
o) 7400 R SEAER® SECTOR ADDRESS ERROR, 0300
1
SN 3
2 7400
L4
RPH6+ 5l 60 6
7
3] 740 CRCER+ CRCER*  chc ERROR, 0300
0270 CLEAR CONTROLLER STRS- STRS-
0100 PHASE 2 Ph2- s 0 s
2402 D304+ puask 2 cLock, 0280
CLK1- 8
0100 CLOCK 1



G210 WRITE GATE - i e 1mo a3 XHOTO-_ DOUBLE FREQUENCY WRITE DATA 0
BN p2-B19 >—H0T0- DB ,
2 8
10 g XWDAT1-_ DOUBLE FREQUENCY WRITE DATA 1,.
| 10| 743 Pa-B6 > pa iv
2
110 3 XWDAT2-_ DOUBLE FREQUENCY WRITE DATA 2,
1] 7438 P3-B11 >——— pg 4y :
9
PO~ 1 8 y XWDAT3-  DOUBLE FREQUENCY WRITE DATA 3,
0100 PHASE 0 10 Eo_——, p3-B16 > XOAT- DouBL
0100 PHASE 2 PH2+ . PH+
0200 ENABLE WRITE ADVANCE L S— 1 " . )
WpH2+ 4] 7400 1 6 WRTD+ 9! 76 8 9
E PHASE 2 —————— 7E
0200 WRITE PHASE > +9 0 7404 m \e
B 10 0
0130 REGISTER B BIT O L:lis 2 6
7400 SO .
0200 WRITE PHASE 3 WPH3+ 10
0180 CYLINDER BIT 0 E - o
0200 WRITE PHASE 4 WPHAt 101 7400 9 . e
RWPHE- 10| Si0s READ/WRITE DATA, 0110
0160 READ/WRITE PHASE 6
I7 -
STROBE :
0150 SECTOR COUNTER BIT 0 Scor 4{po
0150 SECTOR COUNTER BIT 1 Sei 2o
0150 SECTOR COUNTER BIT 2 Sczt 2 b
0150 SECTOR COUNTER BIT 3 SC3 Lips
0150 SECTOR COUNTER BIT 4 Sca+ 1510
5K
0150 SECTOR COUNTER BIT 5 Ses Ylos  garey Y eSO SCSOM SRIAL SECTOR ADDRESS, 0220
0190 HEAD ADDRESS HsELY 1344
0190 DISC ADDRESS DSELY 221p;
0160 BIT COUNTER BIT 0 BB Y :
0160 BIT COUNTER BIT 1 L1954 0fg
0160 BIT COUNTER BIT 2 BC2+ e "
6E 11
WPH5+ 12| 7400 [
0200 WRITE PHASE 5 0
CROF+ 1
T
0110 CRC BIT F - R
0200 WRITE PHASE 6 Lid.ad 2] 740
0120 CLOCKED READ DATA CSRDE 12 4
™
0250 EXPECT READ CLOCK ERDCLY 13} 7400
LD 2002 WRITE DATA LOGIC

DMA/DISC STORAGE UNIT CONTROLLER 0230



DMA/DISC STORAGE UNIT CONTROLLER

LD 2002 READ SEQUENCER 1
+ 13
0100 CLOCK 1 g:;:‘ g:;: 1] 12 RSQC-
0100 PHASE 2 7] 7410 READ SEQUENCE CLOCK, 0210
2]
0170 SELECT READ msuwm- 5 - 12 8
0290 DATA OUT INTERNAL LK
0250 READ PHASE 0 RPHO- 1Y 7410 H a2 RPO* prab phask o, o240, 0250
2l
4 RPHL+
8 [~ """ READ PHASE 1, 0240, 0250
u 5 RPH2+
T e I READ PHASE 2, 0250
SRT1+ 10
0170 SELECT WRITE
s RPHSY  ReaD PHASE 3, 0160, 0280
o116
64
o 2 RPHA*  READ pHASE 4, 0180, 0220
DORDY+ 9
0260 SEEK INCOMPLETE INTERNAL 11 RPHS+
0150 SECTOR COMPARATOR SCOnp 1] o P2 & READ PHASE 5, 0220
0240 READ PHASE 0 ~RPHOY »
o[22 RPHS* ceap pasE 6, 0160, 0220, 0250
_— ] S RPHM* eead puase 7, o240, o250
0250 READ BUSY 6 CLR
AR T3
0160 BIT/BYTE COUNTER 7FF BYCFPY 7400
0140 SECTOR PULSE SYNC 0 Srsvor ‘ o 12
0250 READ PHASE 0 13 | 7410
oo
FLIP-FLOP
RPH7+
0240 READ PHASE 7 )
8K 3
1} 7400

0280 ENABLE BUS £ § ECRD+
0170 SELECT READ SREAD-

NOTE: FOR S/N 95 AND BELOW 7 0 IS 74164

0270 CLEAR CONTROLLER 0708+
.
0240 READ PHASE 1 Rent
ST
0140 STROBE COMPARATOR co
STRS-

0270 CLEAR CONTROLLER




0240 READ PHASE 0 RPHO* 5180 5_RPHO- RPHO-  Reap pHASE 0, 0210, 0240

9
WRCH* WRCH+
0170 SELECT WRITE f,:’;l“ L P WRITE CHECK, 0140
0100 PHASE 3 i RPHZ- READ PHASE 2, 0160
13] o 12 ERDCL-
o EXPECT READ CLOCK, 0100
RPH2+ ERDCL | EXPECT READ CLOCK, 0120, 0130, 0230
0240 READ PHASE 2
> P2-88 XRST-_ READ GATE, PG fv
. REGT-
0270 CLEAR CONTROLLER STRS EXTERNAL WRITE, 0040, 0300
RPHI+ 3 4 RPHI- RPHL-
0240 READ PHASE 1 2 READ PHASE 1, 0160
RBUSY®  READ BUSY, 0240
BUSY- BUSY-  CONTROLLER BUSY, 0070, 0160, 0170
RPH7+ 11 10 1 8  RBUSY- RBUSY-
0240 READ PHASE 7 S c o [ READ BUSY, 0210
+5
13
Re3
0270 CLEAR CONTROLLER STRS- STRS- K
9
+ 1 10 8 BUSY+
0210 WRITE GATE L 10, 7438 ‘ CONTROLLER BUSY, 0300
12 . RPHG-
0240 READ PHASE 6 RPHE B A Rete READ PHASE 6, 0160
LD 2002 READ SEQUENCER 2

DMA/DISC STORAGE UNIT CONTROLLER 0250



DMA/DISC STORAGE UNIT CONTROLLER

LD 2002

0020 DMA IDLE

PG iv SEEK INCOMPLETE

PG iv WRITE UNSAFE
PG iv WRITE UNSAFE RET

PG iv DRIVE READY

PG iv ACCESS READY
PG iv ACCESS READY RET

DISC DRIVE STATUS RECEIVERS

0260

XWUSF+

WRITE UNSAFE, 0300

XSINC+

SEEK INCOMPLETE INTERNAL, 0300

MAS00+ MASOO+ 5
9F 4 DDRDY+  SEEK INCOMPLETE INTERNAL
sz 7402 > 0240 - 0200,
- S 3 > DROY*_ GRIVE STATUS OK, 0150
R45
100
XSINC- p2-814 94 100 8 XSINC+ 9] 104 8 9
74H04 7404 0] )33 DVDY- DVDY-
1 7420 DRIVE STATUS OK, 0300
13
+5V
Ra4
100
XWUSF- g 1A 100 10 XWUSF+ 5; 104 6
P2-821 74H04 7404
—_— PZ-AZZ(——-L
+5V
Ra7
100 \
XDRDY- 1. 104 2 XDRDY+ 3] 10 4 DRIVR- DRIVR-
2-810 d 7a0s Je0a DRIVE READY INTERNAL, 0300
+5¢
R46
100 \
XARDY- ¢ P2-820 13o 100 12 DST3- DST3-

———— p2-A2l ﬁ

74H04

ACCESS NOT READY 3, 0300



0020

0170

0190

0190

0190

0190

0190

0190

0190

MASTER RESET

RESET STATUS

COMMAND STROBE

DISC ADDRESS

HEAD ADDRESS

DRIVE ADDRESS 0

DRIVE ADDRESS 1

DRIVE ADDRESS 0

DRIVE ADDRESS 1

LD 2002
DMA/DISC STORAGE UNIT CONTROLLER

+5V

7438

R3
4 1K
1M 6 STRS-_ CLEAR CONTROLLER, 0030, 0200, 0210,
5| 7438 0220, 0240, 0250, 0280, 0290
D708+
D708 CLEAR CONTROLLER, 0240
9
MRST+ MRST+ 9 1M 8 XDRS- .
00\ 8 0708+ 10| 7438 > P2-B9 DRIVE RESET, PG iv
RSTAT+ 13 10 | 7432
o\ [ P2-hed >————— DRIVE RESET RET, 76 fv
comsT+ 12| 7408/ =
DSEL+ 12
10 1 XDSEL- XDSEL-
13 7438 P2-B18 DISC SELECT, PG iv
[ P2-A18 >—————— DISC SELECT RET, PG #v
HSEL+ 9
8 XHSEL- XHSEL-
1o 3838 > P2-B6 HEAD SELECT, PG v
DSADO- 4
6 XDRSO- XORSO-
DSADI- 5|1k, > p2-a6 >—080"_ porve seLect o, pe fv
13 .
11 XDRS1- .
DSADO+ 12 ;}gs P3-87 XORsL DRIVE SELECT 1, PG fv
4
6 XDRS2- -
DSADL+ 5| 140 —5 p3012 >R parve seLect 2, pe dv
13
. 11 XDRS3- XDRS3- )
ME P3-817 S5 DRIVE SELECT 3, PG 1v

UNIT/DISC/HEAD SELECT DRIVERS

0270



DMA/DISC STORAGE UNIT CONTROLLER 0280

LD 2002 REQUEST LOGIC
PHO- 1
0100 PHASE 0 R @ ;"40 , 13 9
WPH3- 12 H 10 RGBCL- -
0210 WRITE PHASE 3 e J o | Tioe Bl RGBCL- Reg B CLOCK, 0130
RPH3 10
0240 READ PHASE 3 -
: 2 5 6
0170 SEL READ e ol a0 P2 L MRORY_ WRITE DATA REQ, 0130
0160 BIT COUNTER CARRY L |
0220 PHASE 2 CLOCK

;izo g REqe CHANNEL REQUEST, 0050,

D304+

DENTZ oA 6 9
0160 DELAYED BIT CARRY
0200 WRITE PHASE 3 WP+ 7420 8 wore | 5|gp 6
10 7404
— 2 q

0160 BIT COUNT FF BYCNTY 13 & ]
REQC WRITE DATA REQUEST, 0050, 0190
0200 WRITE PHASE 1 %—————% 6
0210 LOAD BYTE COUNTER o S
0100 PHASE 0
0190 COMMAND STROBE CousTs consT 13 u
12| 7400 '
CNTR+ 3|9 4 CNTR-
0290 TIME OUT o
0280 ENABLE BUS ENBDY
CNTR-
0290 DATA READY INTERNAL DROLY i) - 10 COUNTER, 0190, 0220
0280 ENABLE BUS ENBD- 8 ) 1402
0270 CLEAR CONTROLLER STRS-
PRIORITY IN FROM A55 OF NEXT PRIN- - pROT-  PRIORITY OUT TO B54 OF NEXT
LOWER NUMBERED JACK (PROT-) o -B54 € P1-A5% HIGHER NUMBERED JACK (PRIN-)
SELECT IN FROM A52 OF NEXT P1-B52 é— 3 P1-A52 SELO- SELECT OUT TO B52 OF NEXT
LOWER NUMBERED JACK (SELO-) DOXI- DOXI- HIGH NUMBERED JACK (SELI-)
2090 DATA OUT INT .
PRESET
I 2y ol ENBD ENBD* enasiE BUS, 0200, 0280
5F
7474
w - .
0020 ODMA IOLE 5004 MO0+ e gfe _ENBD N ENABLE BUS, 0130, 0240, 0280
R

0270 CLEAR CONTROLLER STRS- STRS- _ %




0160

0190

0290

0190

0170

0170

0150

0210

0170

0170

0270

02%0

0010

0020
0070

PUL

DISC ADDRESS

DATA QUT INTERNAL

DISC ADDRESS

SELECT DRIVE ADDRESS

SELECT ADDRESS ENABLE
SECTOR COUNTER BIT §

LOAD BYTE COUNTER

CONTROLLER AND ADDER

CONTROL AND ADDER

CLEAR CONTROLLER

DATA OUT RESET

DATA QUT

MEMORY CYCLE SEQUENCE 3
MAJOR SEQUENCE

STATUS IN PROGRESS
MEMORY CYCLE SEQUENCE 4

LD 2002
DMA/DISC STORAGE UNIT CONTROLLER

R4+

10
PRESET 9

DSEL+ 12f, o= i
50
7474
DOXI- ul. ot 1
CLR —“—;@3 4_;;—\
DSEL+ 2 .
*[13 SEL soos 5 ) 1% & SCRST- . cLeAR SECTOR COUNTER, 0160
DSEL+
SDAD+
LHTRY TR 1ME OUT, 0280
1
Bt w
SAEN SAENB+ e
10 7C
o CET 9316 5V
Scs 2ok
LR ) RE3
1K
LBYTCH 3 ?1 9 .
™ 1
cADD+ 2 | 7402
CADD- CADD-
10
PRESET
l—u p ORI ORST+ . DATA OUT RESET, 0290
) 5F
474
xi-_ ml. ols
CLR
T DOAI- 11 8 10 DoxI+
STRS- [ 7408 - DATA OUT INTERWAL, 0120, 0240
DRST+ 12
3 )C 11 poXI- DOAI-
DATA OUT INTERMAL, 0170, 0190
DOKXY 13] 7400 0200, 0280, 0290
MCS3+ 13—
STAS Nl fP—o DROIY | aTA READY INTERMAL, 0120, 0280
- 12 J
WeSe- 10
- NOTE: FOR S/N 95 AND BELON 7¢ 1S 74161

CONTROL LOGIC

0290



DMA/DISC STORAGE UNIT CONTROLLER 0300

LD 2002 OUTPUT DATA LOGIC
0250 EXTERNAL WRITE REGT- 2
8D 10
0030 BUS ENABLE EMAB- S 42
0060 CURRENT ADDRESS EQUALS CEEQH CEEQ+] 13 a T woore
END ADDRESS stare ] swre | 12) Bae MEMORY DATA BIT 7, 0010
0030 STATUS
0130 REGISTER B BIT 7 RB74 RB7+ 2
DRIVR- 9 N 3
0260 DRIVE READY INTERWAL " . 1] 7438
0170 SELECT ALTERNATE STATUS ASFUN- 10 7400 STAT+| 12
2 - 20 11 { N MDO6+
SEAER+ 12 2o )& oste- oste- | 13| Bada MEMORY DATA BIT 6, 0010
0220 SECTOR ADDRESS ERROR 50 1 10} 7408
0170 SELECT ALTERNATE STATUS ASFUM 13 7400 1 2o s
0130 REGISTER B BIT 6 Ree+ RBG+ 2| 43
- '+
0170 SELECT ALTERNATE STATUS ASFUN 13 " u . STAT 10 . —~ o5+
XWUSF+ 12] 7400 40 3 DSTs- DSTS- 9 5433 MEMORY DATA BIT 5, 0010
0260 WRITE UNSAFE NEAR [ 17
0170 SELECT ALTERNATE STATUS ASFUM 10 4
m 8 20 6
0220 CYLINDER ADDRESS ERROR CYAER® 9] 400 [ RB5+ 5§ 743
0130 REGISTER B BIT § Res+ DST4- Py
ASFUN- ™ 8 ™ MDOA+
0170 SELECT ALTERNATE STATUS " STAT+ 10| 7438 IR 74 MEMORY DATA BIT 4, 0010
0260 SEEK INCOMPLETE INTERNAL KSINCY . .
ASFUN+ N ]
0170 SELECT ALTERNATE STATUS - R - . Dﬁ
0220 CRC ERROR CRCER+ 2] 7%0
e STAT+| 10 \
0130 REGISTER B BIT 4 o N D03+
pring DT ol B B & MEMORY DATA BIT 3, 0010
0260 ACCESS NOT READY
0130 REGISTER B BIT 3 R83+ : RB3+ 5 - ]
4| 7838
ORDER- 13
0220 OVERRUN/READ ERROR
10 11 AN MDO2+
stat+| 12| 7438 1A% MEMORY DATA BIT 2, 0010
0130 REGISTER B BIT 2 ROz RE2+ 2 - s
1] 7438
ovDY- 13
0260 DRIVE STATUS OK 4');"\11 DST1- osTi-| 13
ve \. 1 ™
0250 CONTROLLER BUSY L N sate| 12| g 1 HOOL* WewoRy oATA BIT 1, 0010
0130 REGISTER B BIT 1 L Ra1+ 2
N 3
1] 7438
0020 DMA IDLE MASOOY . MAS004 L » o = -
stare | 10] bl MEMORY DATA BIT 0, 0010
4
RBO l =
0130 REGISTER B BIT 0 RBO+ 5/ 7438
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