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UART
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Figure 1.
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EVALUATION

STACK

GO MV VT OBHI

ADDRESSING

REGISTERS

MEMORY

Heap

\:d

Unused stack

A 4

Local variable

Procedure
activation
record

Process
descriptor

A A 4

code

gtobal
storage

DISPLAY

i’70
DECODING

ALU

\ 4

Interrupt vectors
& module printers

Figure 3.1

The virtual machine components




pointer to global data segment
pointer to focal data segment
pointer to top of stack
pointer to stack limit

pointer to current code frame
pointer to current instruction

pointer to current process

F

L]

Registers: G
L
S
H
F
PC
P
Module pointer table G
Data frame
Globsl data
H Local Heap
[ F—
Unused Stack
S
[ +—
Local Data
(Work Stack)
e
P Process
l | » Descriptor

v

Limit

PC

Code frame
Q__
CodeP1
Ll
CodeP2
Code PO

Fig. 3.2 Module Organization in Memory




Addressing modes:

immediate
local
global
indirect
external
oP
CcP n

oP n

oP n

oP m n

Figure 3.3

Lilith Instruction Formats

n

L+n
G+n
S+n

FrmTabm] + n




activation record
Procedure D
localto B

activation record
Procedure G
localto B

activation record
Procedure B
local call

activation record
Procedure A
external call

Figure 3.4

Local Variables

Interrupt Mask

0 PC

dvnamic link

static link to B

L.ocal Variables

Interrupt Mask

0l PC

dvnamic link

static linkto B

Local Variables

interrupt Mask

0| PC

dvnamic link

&

static linkto A

Local Variables

interrupt Mask

1| PC

dynamic link

G register of extern. module

A

Procedure Activation Records in the Stack

A




micrecycle n-1

CPUCIKk.U

microcycle n

ROM Address ><

address = N

>< address = N + 1

MIRO0..39 ><

instruction n-1

>< instruction n

aNe

Figure 5.2

Microinstruction Timing




IFU and data port ready signais

MEM Cli

v

generator

4

CPU Cik

A\ 2

Control signal from DPUY

|
i
MCU Cik ‘
|
|
|
|
\

BUS
Source/destination — (S,pnzrol

——  Signals

decoding

Next instruction
address

Control
Store

ALU
"_ Control

(Micro Code
ROM)

Microaddress

|

|

|

Microinstruction control signals |
Register |
|

Next

microinstruction
UAD 0...11 address
generation Constas |
Driver i

Interrupt
Logic

interrupt M-cede i

Vector fl

|

BUS 0..7 ‘
|

Fig. 5.1 |

Micro Control Unit Block Diagram



Type

Type
i

Type
It

33388373635343332313029282726252423222120181

Dst Fct |Scc |C A B SM PG

-

3938373635343332313029282726252423222120191

Dst Fct {Src |C A B SM PC

-~

-y

3938373635343332313029282726252423222120191

Jump Address Condition Mask PC 1:9 Ko &‘0;‘ E
: 1 ! 1
Dst,Fct,Src,A,B 2901 Control fields
SM Shift mode
PC 2911 Control fields
- Sc Shift counter
T Instruction time: O = long, 1 = short
K({MIR 14) 1 = type 1 instruction, 0 = type 2 instruction
S Stack enable
E 1 = type 1; 0 = type 2, instruction
C Carry control for ALU
Fig.5.2

Microinstruction format

T K [S|E|Shift
ol 19| % Counter
1 1

BUS BUS
Dest Src
Constant




Type

Type
il

Type
|

29 .29 37 20 28,24 e 3332310 3022 28 228 D A L3R LY e 2018 1R 1716 15 14 13 12 11109 8 ZE 5 4 5 210
T|K |S|E [Shift BUS BUS
Dst | Fct [Src |G A B |SM| PC |o [o| olcounter |Dest |Sre
M 117
29.38.37 20,38 34 33,3231, 2022 820 26.28 o 2123 22 21 2019 181716 15 14 13 12 1110 9 8 2654 2210
TK{SIE
Dst | Fet |8rc |C A B SM| PG |o |o Constant
1111711
29 a3 37 263534 333231 029 2827 24232221 2019 181716 15 14 13 12 1110 8 8 26 54 32 10
. TIKISIE
Jump Address Condition Mask PC |ojolo
1 1
Dst,Fct,Src,A,B 2201 Control fislds
SM Shift mode
PC 2911 Control fields
Sc Shift counter
T , Instruction time: 0 = long, 1 = short
K(MIR 14) 1 = type 1 instruction, 0 = type 2 instruction
S Stack enable
E 1 = type 1; 0 = type 2, instruction
C Carry contro! for ALU

Fig5.3

Microinstruction format




Interrupt
BUSO0..7 —p Mask

Register
Dst=IRM.L Src=IRM.L
CPUCIk.U
A
il o s

Interrupt
Request 0..7 —» i Request
! Register

I — MADO...11

Req.U

Figure 5.6

Interrupt request handling




MIR 37..39
ALU destination

code
MIR 25..28
A word address

MIR 21..24
B word address

=

Dest BUS

MIR 31..33
ALU source
operand code

MIR 34..36
ALU function
code

—

RAM shifter - I Q shifter
il s
RAM MUX 3
16x 16
¥
Q register
] |
l 4‘
A B MUX 1 Q
R ALU S
vl
Condition
codes
—

MUX 2

Y 0..15

Fig. 5.8

The MIR control of IDM 2201
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Fig.5.9
ALU Source Operand Control

R

OO O0OO00>»>»

loo>»>wowo|

ALU Source
Operands
S

o
I MIR 33..31 o ] 2 3 4 5 6 7 I
ALU
Source AQ AB 0Q 0B 0A DA DQ Do
MIR ALU
36..34 Function
Cn=L A+ Q A+ B Q B A D+ A D+ Q D
o] R Plus S8
Cn=H A+ Q+ 1A+ B+ 1[]Q+ 1 84+ 1 A+ 1 D+ A+ 1D+ Q+ 1D+ 1
Cn=L Q-A-1 |B-A-1 |qQ-1 B-1 A-1 A-D-1 |Q-D-1 |-D-1
1 S Minus R
Cn=H Q-A B-A Q B A A-D Q-0 -D
Cn=L A-Q-1 |A-B-1 |-q-1 -B -1 “A -1 D-A-1 |D-Q-1 D-1
2 R Minus S
Cn=H A-Q A-B -Q -B -A D-A D-Q D
a RORS AORQ |AorB |Q 8 A DOR A DoRQ |D
4 RANDS |AANDQ |AANDB |o ) 0 DANDA |DANDQ |oO
5 RANDS |AANDQ |AANDB |[Q B A DANDA |DANDQ |0
I 6 REXORS |AEXORQ |AEX-ORB [Q B A DEX-ORA |DEXORQ |D
I 7 REXNORS | AEXORQ |AEX-ORB | Q B A DEX-ORA |DEXORQ | D
i i e e AR
Fig.5.10

List of Possible Operations




CPUCIKk.U

MR 13

=

RAM Shitter

b

A

RAM
16x16

Push

l

Data output
buiter

AMD 2801

RAM USED AS
EVALUATION .‘
STACK e

Barrel
| shifter

DO0..15
Data out

| Top Stack Address

up/down

o i
Ul counter and &
full adder for

> stack top address
i computation

Fig. 5.11
Push and Pop on Evaluation Stack

BEUS0..15




BUS
0..15

DST=HMAR.L

i Memory
i Address
| Register

|

| R S8 G T A

|

o DST=MARL _ |

Memory

i Data

DST=MD.L

Memory I
——» |i Data

i Register l

SRC=MD.L

Fig. 5.12
Memory data port

Memory
Data
BUS0..15




BUS
0..15

DestF.L

IncrementPC.H

PC

Register

DestPC.L
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Buffer

SrcPC.L
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Address
Adder

"\’

)
&

PC
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Memory
request

Memory

—

address = —0p

16,17
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2.15
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Port selection
lines

Y
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64/16" RV
 Priority ' - ]
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g Cycle control
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4 Drivers

Address
MUX

Fig. 5.156
The basic memory
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Gate data.L
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Memory Request.L

Selection Line.H

Propagation Delay Iq B

Memory Address
Disk

Data Signal:
R/W’
64/16’

Clear Req.

Data Signal “‘ﬁf

&

Fig. 5.16
Timing Diagram- Memory protocol |
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170
Decoding

Logic

/0 Device

§_Src = /ODatalL

Bank Selection

P

P Dst = I/0 Data.L

r—»
s5t = /O AddL 170 Address
Register
170 Clock
Generator
BUS
Fig. 5.17
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Horizontal ; - HSync/Blank
timing

video

I — 1 shifter

HClock
V /Blank
Vertical Syne _: 3
timing
v
MemBus64
h(9) l lh’(s) w(4) l l
> i vertical ‘ J—
1 counter ;
buffer of
bitmap
BUS(16) > descriptor

address

Dest = Disp
Fig. 5.18

horizontal
counter

| address
i generator

—_——p» MemAdr0.17
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bit

151413

582 lines

| | | i
012 8
4 words x
16 bits = 64 bils
Screen
’ 768
Fig. 5.19
The screen.
Address
Address
X(quadwords)
Y(lines)
I dx dy
Invert bit

Fig. 5.20
The relation between Bit map descriptor & screen

§ characteristics:

a) 1 bit in the memoery =
1 pixel on the screen.

b) Every 70 nsec. 1 pixel
is painted.

Screen
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I state
machine
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input
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Address counter

Sector buffer BUS

Serial
j output
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Fig. 5.21
Disk Block diagram




Mem Rdy

10

MCU Clk

MIR 14 OR |
CPUCIKDis.L |

CPU Clk

'

G
<
a

Fig. 6.1
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O— PIN 21

J3 OF ALL ROMS
UATQ l

+ 12

Yee 6 o—— piN19

J4 OF ALL ROMS

Vee 5 o—— piN1s

Sockets u1..u10 can
accommodate the
following types of ROMs:

2708, 2716, 8282708,
828181, 8281&1

AOQ

OF ALL ROMS

A1

A2

A3

A4

AS

A6

A7

A8

A9

$
3
B

s
2

J-0 © o—

uv25
s 2lo0  qold—cmro
Bt Lot il E2—commr
HoMZ o2 qalE—oumirz
b ut ROM4 73108 Qum—COMIRS
Hous s Qe Z—mmg
15 05 Q52— Smms
ROM6 17 16
HOMD 1208 qeHe—cmms
o7 Qe —Swmrz
CK OF'
nl 1]
vzs
Homs 2100 qorE——omms
B Lo Qi 2——wmre
! D2 2 OMIATO
BEM1T 8ips Qa2 MIRTT
u7 u2 ROMIZ 13 12 !
2 DA Q4 COMIRT2
[RIGE) 74 15
D5 Q5 —COMIRTS
ROMIA 17 16
ROMI5 15198 QopygCoMIR14
B @F COMIRTS
CK OF'
1 T
"1
o7
BOMIC 310 a0 Z-omris
' D1 Q1 M7
ROM14 7 s
HoM1ig 2102 QafSt-mnre
C D3 Q3 OMIRT9
v8 ) ROMZ0 73 12
HOMZ 91os  QuEr-Swmrzo
2 S .
s Qs MRz
Rowz2 17 |76 !
ROM23 75|08 Qg CoMiRz2
2 o7 Q7 COMIRZ3
CK OF'
11| 1[
vao
BOmM24 oo qol-—-commed
ROMZ5 4 5
b1 Q MRS
ROMZE 7 I
D2 G OMIRZE
ROM2T g 9 :
21ps Q3 COMIRZ?
vg ud ROMZE 13 12
Homze I240s  QafZ-Omirzs
pones 2105 QsHE—-Ommze
HOME0 17406 QsHe-ommrso
S 07 Q7 COMIR3T
CK OF
11| 1‘
vat
9 ROM32 aloe qol2 o
10 ROMZ3 4 5
DI Q1 OMIRZ3
1 ROMM 7 e =
13 ROM?35 8102 29 MIRS4
03 qalel-Swras
14 ROM3G i3 12 35
DA Q4 COMIRSE
v10 15 us ROMG? 14 15
C D5 Q5 COMIR37
15 ROM3E 17 T
17 ROM29 15106 QO[5 MRS
7 Q7 COMIR39
CK_OF'
8l7]6!5]4l3]|2|1]2s]22]00 1 1[
Vee R5 44
DISMir.L
Vee R12 4k
10 8 14¢
8
Jo oL Yilo d&1p¥gle o d2
1 > 2 & 7 Jursp J1
11
i
ga MOUCHL CR,Q 8
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o e R3
elny Qo2 Maoo Voo ——m—
7 1k
—Z1n2 11 Mao1
4 A3 @ v18d
R Mep2
Zias Q2 Disable 2911.L g 8.
5lhe  qapl Mand
cg'_cs
vee
13] 14|
BUSC <> Reset.L |
EUST 039 MCUCIk L EEHE
BUSO 5 :
8US2 O>——nH BUST 6lne o2 Mopd Co z cK
S 6 Iat Mag0 7 12
£US Z1a2 1] Maps MapT 6|0 Yorrg & vAo
BUS3 CO————§ BUS3 4ips (a3} — = D1 Y1 o UAT
S Map2 5 14 ,
BUS4 3 na ‘0 e s o2 v2lEE o UA2
BUS4 O——Hf BUSS 2ips Q2 Aians D3 Y3 < UAS
BUSE 7 .
BUSS O—— BUS7 5l Qa2 Ly 10150
s1
BUSE ey cg 191 Fe st
. 13| 14] PP
BUS. C3 RE'OE.
e y 18| 3l
BUSO 5 o ]
BUST c]80 o1zl Maos
EUS2 7{ao " Maps
| IEIEE] 4laz @ 18 9’ 1
BUS4 2
i 7]he  qzflo. Mepi el P
BUS6 1 =1 DO YO <D UA4
BUST wlhe Map11 Mg N SRR R £ o UAS
a6 5 14
. 5 D2 Y2 15 2 UAS
cs' Ccg D3 Y3 <D UA7
13} 14 0] 2911
MapEnable.L 11 §?
a 1S
l,g FE u50
47 PP
C3 RE'CE
2 m"“YO 18 18 316]_______
(V 4151 vili6
6lpy  valid feps W
Vee 81ps  va}I2 fapd
7 1oe  velg Mapa 18 .9| 1
Vector2 2105 vsbZ co z CK
Vector? D6 Y6 Map8 7 12
Vector0 71p7  v7}& Mapg 6100 Yo% o vas
GO G1 =t D2 vz ;5 <D UATIO
110 D3 Y3 < UAT1
Vector Enable.L 10 2911
i1 g’?
2] ¥ 1 124 0e w9
DO YO 20
i vi}8 PP
Sip2  vapH 3 RE'OE
D3  v3}i
MiRz9 —1ins  va ‘7’ 18 3 16!
mirge —12ps 52 s
iRz —H12406 Yol 2
MiR36 b7 w7 £ gg ol * Co of 2911 should be pin
GO Gt MIR18 5104 7 17.. incorrect in library
P Vee 6lay Q1
MiR17 71 s 9
10lp, Q2
MiR16 14
D
S 2} 0% ol Map7 Ground 5oy Qa2
i y 16 Map6
MIR24 ot v Mapg T
MIR33 e{p2 2k ey
MIR32 103 Y3b& 2 1j 15
MIR31 Tioa  va}g
mirso —I o5 512
miR29 —13106  vel-3
MIR28 D7 Y7
GO G
1] 19 \—20C
SRC=IR4.L -—iDﬁ———L——l coc—~E s
v18c MIRZ7 19 s u19h
4
6
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Al
|
|
|
|
|
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\

Vee ‘
/ a1t e
{ 14 10
one of these two Vee 13 ANG Y |
oscillators must be C ui2b |
used; the other must a4 : 53 ‘
not be instalicd T 12 v |
& c hybrid |8 |
\}\\ 25,‘ G' os¢. ‘
..-.7: e 1 147 ———  MEMCIk.U
L
. x
2] ui6b \
IFURdy 2158 als 4 6 ‘
vzaa|  MIR1S 5 6 (%o 4] |
3CQ¢_£ 51%1  oxlz 2DS'Q5 |
R" -2 X2 = i 1
12 v16d 313 . v55a |
1| 1 yt16a » 10|, U5 -1 a8 |
. 3|13 11 i? g R !
1 2 |12 | oY= |
g w21 | AT Voo 221k i3 g 1] 1
spc-ms-L —3 . % 7218 ec Voo g [ ‘
SRC=IR8+ L %O 12 |a 2 8 |
SRC=IRAL  —2-q —— 74 gf 10 O COMOCUCHK.L |
Exv EY‘ ——
o]
AMemRdy " 150 -
. 12[ 78 14
DST-PCL —% Dol
SRC=IRGs.L O .
DST=-FL —2 11 ] 4558 546
e ole 4
U L 5 & Loruciy
w12 Ny ©
9 v21c Vee ~173- 13 =
SRCSMO.L € s cruckDisL —1183 ]
s’
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. viZc ‘
R2
Vee -{:_‘1———' 8
q
SSC;R.U o 10 |
'CC Lo
fun —>BE | L S0 |a—ym
6 1 11a |
ut8e 5 R10 R 3 |
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Vee

R4
IntDis.L LYz u18b
2 6 |3 r\|/\° 4
Regq =
g utic
10 g < MapEnsble.L
VR o5 sro-ALUL
2 Q1 14 Sre=MD.L 12 ultd
S4 Qo __;_g_Src=PC.L 13 17 VectorEnable.L
R -
<182 8;’. 11 Sro=iFiBs L
1 Qs 10 Sre=iR8-1L
S1 Qo @ Sro=thas.L
Q7' __7______ Sre=l/OD.L
i — Src=IR4L
4'6 5
R8
Voo —
udz
vl olis _ sro-ipme 2100 voHS—c> pusts
2 PRz Ho1 YiHE—o Busia
MIR2 84 qofi2 eip2  v2t—o musta
2 Qa2 213 32— Busi2
MIR1 s2 qelt Tipa  vali—o gustt
, Q510 s yspH— BUSI0
MIRO ST el @ 2{os  ve[-5— Buse
QrlZ___ sre=6800L 07  y7}¥—— BUss
E'EE GO G
4]6 5J? 1118
MIR3
vdd
2 18
; 178 MIR7 200 vo[Hg—o Busy
s MIR6 o1 viHE—— Buss
5 - MIRS o2 v2i i —o suss
MIR12.L MIR4 s yaHE—— Buss
MIR3 Tipa  vaff— Buss
o v1e MRz —HDs  v5-Z—> Bus2
16t < MR1 —I2ips  ve[ 23— Bust
13 12 10 Det=ALUL MRo —p7  v7FE—— BUSO
0 G
1 | 19|
v olis
31, 01'——01; Dst=MD.L
Q28— pst-PCL
2 s2 Q3P——f‘:>1 < C> Det=MAR.L
QHL— pot=sar
1 {ey Qs g ———C> Dst=MDST.L
Q@'H—— Dst=t/OAL
Q7> Dst=t/ODL
E'EE
4l6ls
vee 7,
vd1
80:—5——— Dst=1RM.L
3 1 >
MIRS S EE
\ P
MIRS 2le0 ST
VIR 1 g 05'—};-1—@ Dst=HMAR.L
QG’—7.———<D Dst=F L
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E'EE
4Ja 5
MIR12
MIR7
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Src=IRM.L

u3s

(3]

BUS7 <-4 D0 Qo

HAIRYEN

BUS4 C:)—-—-;a D3 3
BUS3 D——14_ D4 Q4
BUS2 (}-——?’-7'« D5 Q5!

BUSTt CD—-——-?@' D6 Qe
BUSO <O—————{D7 Q7

u34
Zlo0  voHE——o susy
4io1 viHE——S Buss
Sloe  vel 4 —— Buss
Slos  yaHZ—S puss
ips  vaf¥—— BuUS
9105 vsii—O BUS2
Blos  veli—— gust
7 Y7 ——— BUso
co Gi1
1112
12
11 _
18 o
8 A
8
10 - lul6e

VectorO

Vectort

CK OE'
11 1
CPUCIK.U
Dst=IRM.L
Vee
vdsa
— 2
REQ7
o 5
REQ6CD
——— 6
REQ5
3,
REQ4 | 9 vd5
= 8 L 3 DO ’J~§—
REQ3> ={ D1 Q-2
= 7 51P2 Qz-2 I
REQ2D> 757103 o
——— 4 l 74104 Q4
REQ1CD | 157105 Q5H=
= |3 H B BT
REQOC D7 Q7
CK OE'

Vector2

B GS Reg.L
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UAC
vAt
VA2
UA3

MIRS9
MIR37

MIR35
MIR33
MIR31
MIR29
MIR27
MIR25
+ 12V
GRND
-12v
+ 5V

MIR23
MiR21
AnyiReq
MIR19
MIR17
MIR15
M3
Sre=tR4.L
MIRT1
MIR2
MIR7
MIRS
IR3
MiR1
+ 12V
GRND
-12v
+ 5V

Req6
CRUCIK.U
Reqd
Reg2
Req0
MCUCIk.U
U43 pin1d
U43,pin9
Sre=4/0D.L
Reset.L
Sre=iR8-L
Dis2911.L
Run
+ 12V
GRND
-12V
+ 5V

BUS15
BUS13
MstrCtk
BUSTt
BUS9
BUS7
BUSS
IFURdy
BUS3
BUST
MDPRdy
Dst=F.L
Dst=1/0D.L
Dst=MDST.L
+ 12V
GRND
-12v
+ 5V

Dv20
bDu20
D720
[255:4e)
DR20
orP20
DN20O
D20
oL2o
DK20

DH20
DF20
DE2Q
Dpzo
DC20
D520
DAzZO

8v20
820
B720
BS20
BR20O
BP20O
BN2O
BM20
BL20
eK20
BJ2 O
EH20
BF20
BE20O
BD20O
BC20O
BBAO
BA20

AV20
AU20
AT20
AS20
AR20
AP20
AN20O
Alt20
AL20O
AK20
AJ20O
AH20
AF20
AE20
AD20O
AC20
AB20
AA20Q

MCU

O DV1 UAS
O DUl UAs
O D71 GRND
O DSt VA7
O DR1 UA8
O DP1  MIR38
O DNi1  MIR36
O DM1  GRND
ODLT  MIR34
© DK1  MIR32
O DS GFAND
O DH1  MIR30
O DFt  MIR28
O DET  MIR26
C DD1 MIR24
O DC1 UA10
O DBt UAt?
O DA1 UA4

MIR22
MIR20
GRND
MIR13
MiRi6
MiR14
MiR12
GRND
MIR10
MIR8
GRND
MRS
AMIR4
MiR2
MIRO

OQCO000
[33939)
338322

Sﬂ*uuﬂﬂegg

Sre=MD.L
intDia.L

0000000000000
2R3BRILER

~ -

O BVl Req7

O BUT Regs

Q BTt GRND

O BSt Reg3

C BR1 Regt

QO BPt

O BN1  U43Pin11
O BM1 GRND

O BLt

O BK1  Src=iR8s.L
O BJT GRND

O BH1  Src=IR8+ .L
O BF1 Sre=PC.L
O BE1 CPUCKDIs.L
O BD1 DistMIR.L

O BC1 8SCik.U

O B81

O BA1 Dsi=l/OA.L

O AVI BUStH4

O AUT BUST2

O ATt  GRND

O AS1  EUSTO

O AR1 BUS8

O AP1 BUSE

O AN?1 BUS4

O AMi GRND

O AL1T BUSZ

O AK1 BUSO

O AJ1  GRND

O AHT  Dst=HMAR.L
O AF1  Dst=ALU.L
O AE1  Src=ALULL
O AD1  Dst=SR.L
O ACT Dst=MAR.L
O AB1  Dst=PC.L
O AAT  Dst=MD.L
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MCU PROM Jumper Table

As explained in Section 6.1.2 of the hardware manual, the microcontrol store can be expanded from 1k
words by 8 bits to 2k words by 8 bits. This is accomplished by inserting the ROMs and jumper wires as
listed below:

PROM Type: 828181 (1k by &-bit)

REF DESIGNATION TO REF DESIGNATION
5B to +5v

38 to GND

j4A to +5v

jBA to A10

j78 to A1

PROM Type: 825191 (2k by 8-bit)

REF DESIGNATION TO REF DESIGNATION
5B to +5v

i3C to A10

ja4A to +5v

6B to A10

iTA to GND

All the above reference designations are adjacent to chip u53 on the MCU board.




MCU Board ®evce) Modifications

To make the MCU board (REV C) compatible with the Winchester Disk Drive Controller board, several

modifications must be completed. They are listed below:

Trace Cut List
REF DESIGNATICN PIN # TO REF DESIGNATION PIN # BOARD SIDE
u22 pin 13 to ground trace running
through center of u22 component side

NOTE: Cut the trace that connects the above pins.

Jumper Wire List

REF DESIGNATION PIN # TO REF DESIGNATION PIN #
uig pin 10 to u22 pins 11, 12, and 13
ui9 pins8and 9 to Finger BV2

NOTE: Connect the above pins.

Additional Components List

Component: Registor, 1k ochm 1/4 Watt pull-up.

Connects from: Trace originating from finger AA2.

Connects to: Chip ul9, pins 8 and 9 on solder side of board.

Component: Resistor, 1k chm 1/4 Watt pull-up.

Connects from: Feedthrough of trace originating from finger BJ2.

Connects to: First feedthrough hole of trace originating from finger AA2.

NOTE: Insert the above components.




Jumper Wire List for Clock Oscillator

REF DESIGNATION PIN # TO REF DESIGNATION PIN #
ul2 pin1 to ul2 +5bv
ut2 pin 14 to u3s GND

Note: Connect the above pins.

Trace Cut List for Clock Osciilator

ut2 pin15 solder side
ul2 pin 14 solder side

NOTE: Cut the trace that runs between the above pins.




MCU Beard Clock Oscillator Configurations

As shown is schematic MCU 3/5, the clock cscillator has two possible configurations. Either configuration
may be used:

1) In the first configuration, a 13.33MHz Motorola hybrid oscillator chip (K114) is inserted into
chip socket us3.

2) In the second configuration, a 74L.8629 voltage controlled oscillator is inserted into chip
socket ul2, and a 13.33MHz driver crystal is inserted into socket C1. In addition, two jumper
wires and one trace cut is needed. They are listed in Appendix 1.j.




Appendix 2

ALU



e 8157
2 CK1 MIR8 O -
Z4p0  vo SRV — 210" ‘
“pt o CL1 MIR10 C————— Flgg Q@
Fi02 2 CL2 MIR11 & 5151 ,
No—1llos  va 14| Y |3 i
< ne—121ps Y5 I AK1 BUSO D—_——TJ_ D0 QO l 0 D2 Q2 g
15| 2 i Ak2 BUust OO———IZi0) O B2
NC -—Z-4D6 Y6 . 121 5 ( 14
ne—Zdp7 7 g ALY BUS2 O 77102 Q2[5 1310 qefl2
i a2 Buss o——Ipg Q3 B3 3
co G NC—— R o2 R
! l 10| Det=SAL I By 115
MapEnabll NC Pt G2 OEt 2
orto I ~s04d B2
L s 8 CK
BT2
MIRIS < va CPUCIKU _‘D_—?‘J L7 L A
cs2 g\ ~8azc ALU21 12 32d I—— ALU9 b ALU2
) 8 N1 ALU1
10 v24c 13 v2&d
ALUO —] v MIR20
&
4 o L aLuse AN 322 ALU10  CU1 2::32
5)u24b SCH I Ay 5)u25b .1 1~ aLutt ALy ]
o 25310 ‘”/, 25510 ALus —
: 3 | Uliyis  voll3 2 ¥ s voliS__ pes
Z)ULM& 2l yili4 10 Ju255 2l yili4 o
3 12 3 72
72 PN KT q x15 oy By o7
AV2 BUSI5CD o 3 -T2 o valll—— pg
AV1 BUS14CD- 72 L - b
AU2 BUS13CD Hie2 &5 5 12 15
AUT BUS12C 13 Pt 13 S10
180 OF L2y e $1.80 OF
olio 1:-% 13 ¥2% olrolra
i ALU12
: B\ ~8%2c ALU13
voe)-E I ALU14
oA
25810 " : 25310
1 S32a
1 15 . —1 1 15
13 YO § 3 i3 YO D14
22 ;‘; g 2 Jv352 m Zhe villd___ pyp
5 PN S T, | x14 e vl E—os
AS2 BUST1 D fo s i X12 2o vaHl— p2
AS1 BUSTOCD 1 o - 72 L
AR2 BUS9 2 LI -2 2 &g
AR1 BUSS & 13 13~
S1 80 OF —E 32; S1 80 OF
sliolt 10 Y375} gliclia
. ALU1S
4\ TN\832b ALU1E
 Juzen 6 ALU17
25810 1 oa 25810
Lha  vopls '_‘ 3 1hs  vol2—— pi3
2l y1p34 2 |8 | 2y yipH 09
3 12 3 M ET)
va N 1 13 i veplZ s
AP2 BUS7 z 0 Y3 i 5] %10 Y3 D1
AP1 BUSE < =1 as = =Y a7
AN2 BUSS > va LT - He ¢
AN1 BUS4 13 i 13
$1 80 OF S1 80 OF
gl1o 13' 9liol1s
ALU1S
ALU19
ALU20
25810 25510
s volls s volI8 D12
iz viid e yipd o8
Sha valt x12 Sha  vofi2 D4
AL2 BUS3 o vapd & o vatl— po
AL1 BUS2 CO =1 o 7 2 L
AK2 BUS1T O 2 LA e 2 LI
AK1 BUSO 13 13
S1 80 OF S1 S0 OF
9l 13<]7 oltol13
BA1
Dat=ALU.L <O
Beoard Pev: B & C l I Rev: June 83
i 1
. ALU N. Wirth/ .
ETI" Zurich SHIFTER Author:  p Ohran Date: 15Feb79 og




PO
— Go
9[21|29 35)a2l15
ROQOCO P’ G' CK o
DJ2 12| 7014 2
430 1311 AMzoot  A1L2 DET
DK2 7 oS rol2 DF2
DL 2% |13 YK DF1
biL2 214 2001
DNt 27 s go 17 M2t § cuz
DN2 51 a1 L18__MiA22 B ovt
DP1 71 o |19 MiR23 § cv2
oP2 B MIR39 3 20__WiR24_H DD1
18 B3
130 2333 DO ﬁj Do ol Yo
131 333 D1 o D1 1 33 Y1
131 333 D2 5o D2 Y2 =2 Y2
132 332 D3 D3 v3 Y3
R3Q3CIOVE 2 OF  goaa
8l16123 34 31 1140 vz
232 c1-ALUS , NC Zloo  voll&——— Buso Akt
27 =site b1 Y& — > Bust AK2
ALU26 gl21|25] s5a2;is| Sip2 2 4 ——> Bus2 ALY
ROQOCO P' G' CK i 71108 Y3E——— Busa AL2
D2 B MR 1244 o L4 i pE2 D4 Ya|——— Buss ANt
430 13 11 Avzoo1 A1 L2 Il oE1 7a{D5  Y5|e——— BUSS AN2
DK2 §_MiRa3 1411 vo asl2 { or2 5|06 YolZ———CD BUSS APY
pL1 fMIR34 26|43 a1 i oF D7 ¥7}E———> BUS7 AP2
pL2 § MRS 28 ! ol
4 2901 , G0 Gf
DN1 | _MIR36 27115 g0 L171 N cuz
pN2 [ MiRa7 5 a1 L4 i cvi 1L19)
oP1 [ MIR38 14 g2 L1d cv2
pP2 [ MIR39 ¢l B4 |20 DD1
130 332 D4 2 100 Yo 2 Y4 3139
131 332 D5 %5 D1 v; Al Y5 431 o0 B lon czl8 oy
131 332 D6 22 {p2 2 Y6 550 ao [l P '
132 832 D7 =103 Y3} Y7 55a po 4oy Y- 02
R3 Z CE Do @ Tienr oxbiz
8 16(20;(;\1, F11 o] Ao 255 ™ Zloir ag' ¢
ALU27 = - H 4l GOLI0 o
232 C2 Ne ' T2 el
Sy : - 4 . 221 G3 ISl e
1 v
ALU28 2 29' o l’ | [ Aluza 221 P3 Pia
ROGOCO P' G' CK
DJ2 MIR31 < :'1’"“3‘ ;;2; 10 A0 ; m(z@ <> MIR21  CU2
430 1 S okl AM2o01 AT LI MIEED O MIR22  CV1
DK2 MIR33 MiR54 5112 v8 A2 1< Hites < MIR23  Cv2
DL1 MIR34 (O MIRGE 25113 A3 MiR24  DD1
DL2 MIRSS O——F—\in3s le 17] | M2t
DN1 MIR36 MR 211 Bo 17 MR <D MIR25  DE2
DN2 MIR37 sl 211 B o <> MIR26  DET
DP1 MIR3S < i i B2 | Mkt i <> MIR27 DF2
DP2 MIR39 O i8 B3 2 MIR28  DF1
130 331 D8 ¢ 2100 Yo |29 v8
131 331 D9 551 P1 Y1 {,(;? Y9
131 331 D10 —f 23 {2 v2 29 Y10
131 331 D1 D3 Y3 Y11
R3QICIOVF 2 OF Sp44
]
23,‘”0‘;"29 816133 34 a1 11]40 Pa P I P
e NC DO YO <> BUSS ARt
CPUCIK.U a3 <lo)  yilie = BUSs A
BT2 olzr|2s] aslazrs| 5 14 S - AR2
ALU30 o2 v2[H5 S BUS10  ASt
ROQOCO P' G' CK iee 3 O BUS11 AS2
DJ2 § MiRat 12 {10 rolal I mimos B pe2 Tipa  vald — BUS12 AUt
430 F 1311y AMzoot A1 |2 | MiE26 B DEY DS YsiL <> BUSI3  AU2
DK2 § _MIR33 14 1 o A LZ | I MiR27_# DF2 Zos  veld < BUS14  AVY
DL1 §MIR34 %13 A L1 [ MiR2E i DF1 o7 v7i < BUSIS  AV2
DL2 H MIR35 23 . .
DN1 JMIR36 72 P go 17l | MiR21 H cu2 20 o
DN2 B MiRg7 5 g1 L18 | MiR22_§ CV1 1|19
DP1 §i_MIR33 VA I go |19 [ MiR23 & cv2
oP2 f MiR39 € 20 | MiR24_§ DO
18 B3
130 331 Di2 2100 Yo 125 yi2
131 331 D13 244 o Nl Y13
132 331 D14 231 p2 v2 |9 Y14
122 331 Di5 D3 Y3 Y15
R3 Q3C3 O
LS195D I udSh h 63 o vE OQE RV=4700hms Sro=ALUL O]
P 6 16133134131 117 |4 ! Vee -EP—" AE1
I» ALU31 z
4 F
MIR38 <> ov _— ]
DP1 [ ' Board Rev: B & C | lRev: June 83
ETH zu ALU Author: ¥ inth/ Date: 22.2.82 v
Zurich 2801 BIT SLICE PROCESSORS Uthor:  p. Ohran awel zz.e 0‘_
5




ALUZS —m—,
YT pp——
ALU41
1[0 5160 e ALUAD
154 41 — ALU39
144 o Y1 ALU33
ALUJG —— 13 As
ALUZ7 —]
223 Y3 2100 qo 1
2.2,3 Y2 A [a}] Q1 %
2.2,3 Y1 D2 Q2v
223 Y0 4lps  qalZ .
Cs' WE' I 13
2 g 2o voHE— oo
7101 Yi— D1
7102 Y2lo— D2
77193 Y33 03
1[0 5169 7108 val2 oe
7] A 75105 Y5i% o5
14 A2 v2 1'1 D6 ya_‘_? 05
13] pa BN s
co' 61
222 VY7 12in0  qorHLL :
222 Y6 0ip1  qQrlg 119 ;
222 Y5 3 D2 Q» ; ‘
222 Y4 D3 Q' ‘
CS' WE' |
2 3 L ALUsS
ALU44 ‘
110 S189 e ALU43 i
151 A1 ALU42 |
14 A2 v3 |
13483 = ALU4G
- ALU47 ‘
221 Y11 ;g Do Qo y }
221 Y10 a1o1 g; o ‘
221 Y9 D2 v ‘
221 Y8 41pa  qQalS 240 i
CS'_WE' v74 |
“ ALU48 2 5o o 18 58 i
2 5 L auge g o v _;;‘6_‘__—- s 3
102 Y2p5— D10 |
77103 Y35 D1
£r0 =% 75104 Y45—- D12
il T PN I D13
i5iae 77108 Yo3 D14 |
131 a3 — ALUS0 b7 yrk2 D15 |
- ALUS1 o of ‘
220 Y15 ;g D0 Qo ;1 o 3
220 Yi4 9or Q| 3
ALUBT ———— 220 Y13 elp2 Qs |
ALUBD = 220 Y12 D3 Q3 — ,‘
AtUSQ cS' WE' ‘
247 3 L ALUs2 ‘1‘
Lei 5200 L ALUS3 ;
15 reE ne sl co| o ;
Vee 20 Hol< Do o p
T1gr |2 & leo
10lpy  mol 6 | £l ,
9 1 ng HaL/_l 1§ £1 H1
ML D2 13
S up 15 E2 H2 |
REN 17 152 "
e 17 Jgg W3 |
e cl — ALUS4 ,3
|
4 11] |
Resetl O 71 |
BJ2 |
: i»;
i
CN2 5 |
MIR13 <> 1‘
uil2a H
CPUCK.U <> :
BT2 |
Dst=ALUL < :
BA1 ‘
Board Rev: B & C ' — |
i
ALU N. Wirth/ 3 |
T Zurich EVALUATION STACK Author:  p Onran Date: 20.2.82 og ii
|
U
E,



ALUGS

ALUES p 20
ALUG4 ——— o
ALUS3 —— 5 o ALUSO
Sg6b
7 = = 7
a
s174 [ oz ‘;; 3 !
220 OV 2100 Qo2 : 13 !
220 F =101 o] 2 l M, |
220 Z Lip2 Q27 e ez
220 C 737103 Q 5 3 ALU79
BB1 St —151D4 Q412 b lg l
222 H D5 Q5 | s
CK CL' 2 < I
9| 1l 18 ‘
BT2 CPUCIK.U Voo P |
cU2 MIR21 O o | )
CVi MIR22 O 0 .
CV2 MIR23 > 1994 /0 cc
DD1 MIR24 &> LT.= == — DR2
ALUG7 {11 2 I S00b
ALUGS 1z )
3 e
DE2 MIR25 O 13 |a |
| 2 31 |
b
AR l
CS2 MIR19 & i s
DE1 MIR26 <> 2 DI_ s |
(o]
CT2 Req.H [6]c | ALUT1
CUT MIR20 &> L9~ !
10 14 |
—
ALU73
v29e l‘ 1oN—L20d
11 10 | 1z x50 11 o
L S0de 11 13
OH1 MIRG0 € 13 > 12 13 Lo 7/ _saed
S04t 29 l_ S
ALUT4 ALUT2
DH2 MIR2S &
u29%
3 4
o S
MIR3S —— ALUTS
DF1 odb
LS125a
ALUS6 2 [\\ 3 aL
!/1 — ALUTS
| v u28c 8153
5 6 6 [5o v40
. 5 7
804c r—————X1 ()4 I
5%
X3
10
MIR32 zg-——, Ho .
DK1 NeT21lys  ovP— Ne
NC—121v3
Dst=MDSTL < 2 lsp
DS2 14 154
EX' EY'
L]
NC
Board Rev: B & C I Rev: June 83
ETI l . ALU Auth N. Wirth/ 5 009 4
Zurich CONDITION CODES UNOF: R, Ohran ater 2.82 °5f




pv2 O O DV
pu2 O O put
DT2 O O DT1 GRND
Dst=MDSTL D32 O O D31
CC DR2 O O DRt
MIR39 DP2 O C DP1 MIR38
MIR37 DN2 O O DNt MIR38
DM2 O O DM1 GRND
MIR35 DL2 © O DL1 MIR34
MIR33 DK2 O O DK1 MIR32
MIR31 DJ2 O O DJ1 GRND
MIR29 DH2 O O DH1 MIR30
MIR27 DF2 O O DF1 MiR28
MIR25 DE2 O O DE1 MIR26
+12¢y DD2 O O DD1 MiR24
GRND DC2 O O DCt
12v pB2 © O DBt
+5 DA2 O O DAt
MIR23 C¥2 O O CVi MiIR22
MIR21 Cu2 O O CUt MIR20
RegH CT2 O O CT1 GRND
MIR19 C82 O O CS1
CR2 O O CRi
cP2 O o CcP1
MIR13 CN2 O O CNt
MapEnabl.L. CM2 O O CM1 GRND
MIR11 CL2 © O CL1 MIR10
MIR9 CK2 O O CK1 MIR8
cJ2 O O CJ1 GRND
cH2 O O CH1
CF2 O O CF1
CE2 O O CE1
+12y CD2 O o ¢p1
GRND CC2 O o cc1
“t12v. CB2 O O CB1
+5v CA2 O O CA1
BvV2 O O BV1
BU2 O O BUt
CPUCIU BT2 O O BT1 GRND
BS2 O O BS1
BR2 O O BRt
BP2 O O BP1
BN2 O O BN1
Dst=8R.L BM2 O O BM1 GRND
BL2 O 0 BL1
BK2 O O BK1
ResetlL BJ2 O O BJ1 GRND
BH2 O O BHi
BF2 O O BFt
BE2 O O BEf
+12v BD2 O O BD1
GRND BC2 O O BCt
-12v BB2 O O BB1 SiE
+5¢ BA2 O O BA1 Dst=ALUL
BUS1S AV2 O O AV1 BUS14
BUS13 AU2 O O AU1 BUS12
AT2 O O AT1 GRND
BUS11 AS2 O O AS1 BUS1O
BUSS AR2 O O AR1 BUSS
BUS7 AP2 O O AP1 BUS6
BUSS AN2 O O AN1 BUS4
AM2 O O AM1 GRND
BUS3 AL2 O O AL1 BUS2
BUS1 AK2 ©O O AK1 BUSO
AJ2 O O AJ1 GRND
AH2 O O AH1
AF2 O O AF1
AE2 O O AE1 Src=ALULL
+12v AD2 O O AD1
GRND AC2 O o ACt
-12v. AB2 O O AB1
+5v AA2 O O AA1
ALU
Board Rev: B & C ! [Rev: June 83
ET Y i
H Zurich BACKPANEL Author:  R. OChran Date: 5.3.82 05f




ALU SIL CROSS-REFERENCE

@QQ@
@ﬂv@@
1111

mmmom
)
ot
NN NN
mmnon
22?2

2.2,0

00@0@0@0@90@00090@@023222221.11@03032232221130021

« & e & & @ & @& @& o @ &6 &« & & @ @ @ «© ;« @« - &

2121212121212121212113223333333333111@6@00030022
5555555555r05f055555551111111111111111122222212222

AA1

AA2

AB1

AB2

AC1

AC2

AD1

AD2

AE1 SN

AEZ o
AF1

AF2

AH1

AH2

AJ1

AJ2

AK1

AK2

ALl

AL2 e
ALUD ... ol
ALUT ..o i
ALU1O ...
ALUIT ..o il
ALU12 .. oo
ALU13 ... oo
ALU14 ... .o
ALULS ..o
ALULG ... i
ALUL7 ..o el
ALU18 ... ..ol
ALU19 ... ol
ALU2 .o
ALU2O ... ..ol
ALU21 ... ..o ool
ALU22 . e
ALUZ3 ... ..ol
ALU24 ... ool
ALU2E .o
ALU26 ........ ... L
ALU27 oo
ALU28 ... .. . Ll
ALU29 ..o
ALU3 ... o
ALU3D ..... e
ALU31 ... .ol
ALU32 ...l
ALU33



2.1,0

= <t

S
<«

2.1,3

oo
oM
o N

4.0,3
2.1,2

33333333322222211..2111100@00121103331223232111102300100

))))))) e & a o @& a & @« @« =« - o = A @& e & & & & & & & @ & & 6@ « @ @« « =«

4...11122322222222223222222121030010000001322221123221121
33333313333333333130&33333333133344444441444444411_._05255

ALU34 R

ALU3G ...l

ALU36 . e
ALU3T7 ..o
ALU38 ... ..ol
ALU39 ... ...

Alua ...

ALU40 .. e
ALU4T1 ... ... .. oLl
ALU42 ... ...
ALU43 .. ...

ALuad ............

ALU4S ... ... ... ...

ALU4G6 ... ... ..
ALUA7 ..o
ALU4A8 ... ... il
ALUA9 ... ... il
ALUS ...
ALUSD ... ... ...l
ALUST ... ... L
ALUB2 ...
ALUB3 ....... ... Ll
ALUSA ... .
ALUBS ...
ALUBE ........ ... ... . ...
ALUBT ... ... ...,

ALUS8 ... ... .. il
ALUBS ... ... ..ol
ALUG ... .. il
ALUBD ......... ... ...,
ALUBL ... .l
ALUG2 ... ... ..o oLl
ALUB3 ....... ... ... ...
ALUBA . ...
ALUGS ........ ... ... ...
ALUBG .........

ALUB7 ... ... ... oLl
ALUB8 ........ ... ... . ...
ALUBYS ... ... ..l
ALUT oo
ALU79 ...
ALU71 ..o
ALU72 .. e
ALU73 ... ol
ALU74 ..o
ALU75 .. .. ..

ALU76 ... oo
ALU8 ...
ALU9 ........

AM1 .

AMZ2
AM2901 ....... ... ... ..
AN1 .

AN2 ..o



111111

Q@ﬂw@ﬁg
111111
221109
333333
222222

NN NN
SO o N
Ll il e

0@000
33330
22223

1.2,3

S S

o
i

2.9,1

33112222

11@@0@00
11111111

3.0,0

i
[+2]
™
29-@00000

33333333
22222220(_

3.0,0
1.1,3
4.0,2

o~
>
<

@@00@090111111111111111.._111.._141_111111111111111111@0001111

R - - « @& A& ®& & @ea @& @& @« & & ®© @ « @« - a & e & a o ® @& ®© «& & a =

21212121212121212121212121212121?121212121212121212121
5555556555555FJ55555555555555555r.055555555555555555F05CJ55

AP1

AP2

AR1 .

AR2 ...
AS1

AS?2

AT1
AT2
AU1
AUZ ...,
AVl
AV2
BA1

BUS12 ... ... ... ...l
BUS13 ....... ... ..o Ll
BUS14 ... ... ... ... ...
BUS15

«
—
%]
>
[as]

BA2

BB1

BB2

BC1

BC2

BD1

BD2

BE1

BE2

BF1

BF2

BH1

BH2

BJ1

BJ2

BK1 ..
BK2 ... .
BL1

BL2

BM1

BM2

BN1

BN2

BP1

BP2

BR1

BR2

BS1

BS2

BT1

BT2

BU1

BU2 .
BUSO ......... ... ... Ll
BUST ........ ... .. ...
BUS10 .........



011

22ﬂL

N NN

m 122

o 222

<t 2?2

[N i 233

D e < 9..22

= <4 o~ 222
33111111 o [ 132 N oD
1100000@ (32 (= S NN NNM
11111111 o (2] Ll = NN N
22?22211 S M N NN od (32 2R er B o0 I o0 (32 (=4 o o~ 222223
33333333 NS MW (3] NN NN =) -] =] > 0@@000
?22&C2222 N NN NN =r Ll o B B =i m <t < ST TN

00000@@02231211222232229L22222222222222222?122222222223

A & & & & & @& @ @& «a& @«© & @ @& W .0 a . o o« @« a - a & e 4 a @« @& @« @« @« o & & & & & & & =«

2121212121@300@212112121212121212121212121121212121213
55555557\vr0544222555555555555rJrJ_..055555r055655555555.50555553

CPUCIK.U ... ... ... .....
CR1

CR2

CS1

€S2

CT1 ceeea

CT2 ...
Cu1

Cu2

Cv1

Cv2 e

DO ... .l

C3
CA1
CA2
CB1
CB2
CC
CC1
CC2
CD1
Cbh2
CE1
CE2
CF1
CF2
CHT ... o
CH2
CJ1
CJ2
CK1
CK2
CL1
CcL2
CM1
CM2
CN1
CN2
CP1
CP2

© N
[SS-1 & & B &

BUS2 ... ... il
BUS3

BUS4A ..........

BUSG ........ ...l
BUS6 ..........

BUS7 ... ... ..l
BUS8 ... ... ..l
BUSS ... ...l
4
Bv2



112912212011201

a o e -

33333333333ﬂv333
111_111111111111

n.01100®@33222211

« & & = « & =

0@0@0@@900@@00@
222222222222222

2.2,06 2.2,3 2.2,1 2.2,2

4.9,2

31111113?222?113333333

2.2,2 2.2,3 2.2,1 2.2,0
2.2,3 2.2,1

2.2,2

4.9,2

@ m

333333333333333212121212
3333333333333335FJ5555555555555555?055555555555555555555

D1 ...
D10

D11

D12 e

DI3 ..
D14

D15 e
D2 ..
D3 ..

D4 .

D6 .
D6

D7 B

D8 .
D9

DAL ... .

DA2 ...

DB1 ...... .. ...

DB2 ... ... ...l

DCT ...

DC2 ...

DD1 ...

DD2 ... o

)

o

(=~

N

NN

o~ N

MM -

NN
< NN <

2.0,0
0
0

2.0,1
@
0

o N
Lo~
NN

2.0,2

M S Mo
ococe e
N NN

3333333333

1

DE2 ... .

212121212

DFY .

DF2 .

DH1 ... ... . L

DHZ ...

3

DJ2 . .

DK1 ... .o
DK2

DL1

2.0,1

o
=]
o™~

(3]
>
o

2.0,90

2.0,0

S e
ssss
NN
= v N e
sesso
NN N

2232

S S
N NN

K Ralkr)
co oo
NN < N

oJ

m
o

1.2,0

gﬁvea

0@01
4341.

121212121212112121?1

DL2 ... .

DM1 ... ... e

DM2 ...

DN1
DN2 ...
DP1
bDp2

DR1T ... ... ... .. L.

DR2 ... .

DS1T ...

DS2 ...

=ALU.L ...

Dst

MDST.L oo

Dst
Dst

SR.L .

DTT ...

DT2 ... .o

DUT ... i

DU2 ... .

DV1 .. ... ... ..ol

DV2 ...



133

121

13 222033

NN LB B B B o B

2.0,0

w0 w N AN N NN M i

023
311

- m

o o
W W0

QOO O MmN
LB B o B o]

2.0,0
2.1,3
1
1
1
2.0,0
.0,
.0
.0
0
.9,
2.0,2
2.0,0

NN N NN NN 421

023

231
424:.

o SO NN N

=N oo

0w

2.0,1
2.1,0
1
1
1
2.1,3
2.6,1

.0

0

0
2.0,1
2.9,1
2.0,1
2.0,2

NN NN NN

i N 013

231

S N

~ o
W

N oo

2.9,1
2.2,1
2.2,1
2.2,1
2.2,1
2.1,0
2.0,1

0

0
2.0,1
2.0,1
2.0,1
2.0,1
2.0,1

DN NN 421

913
211

D N

oo
w0 w

2.0,2
.0
2
2.1,1
2.1,1
2.1,1
2.1,1
2.1,1
2.1,1
2.2,1
2.2,1
2.0,2
6
0
2.0,2
2.90,2
2.0,2
2.9,3
2.0,1

< o -

113033
000000
442422

330233929&13

22211123330
el g N e NN NN

S NN ™S NN DM MS N NN

NMMmMON~-NNS SN NSO
N NN NLWW LW NS e )t

4.0,2
4.0,2
4.0,2
4.0,2
4.9,2
2.1,1
2.1,1
2.0,3
2.0,3
2.0,3
4.0,1
2.0,3

22093333211

212@110?222
55431142224

M ONCST ST NN SODOTOMAMANNNNNNN

@222122031211@2011211..1..214“
CTNNNDVDLBLILTDOOMLN DAL WG

DM mm
=N N
DWW WLWwLWw

5.2,2
5.1,2
5.2,3
5.1,3
5.2,3
5.1,3
5.2,3
5.1,3
5.2,3
5.1,3
5.2,3
2.9,0
5.1,3

G3 ..
GRND . ... ...
I1 . .

LS@4a ........ ... ...,
LS@4b ... ...
I
LS126a ........ ... .. ...,
LS126b ... ... ...
LS173 .
LS191 ...
LS244 ... ... L.
MapEnabl.L ..............
MIR1O ....... ... .. .......
MIR11 ... ... i,
MIRI3 ... ... .l
MIR1S . ... ... .. ... ... ...
MIR20 . ... . ... ...,
MIR21 ... ... .. ... .....
MIR22 ... .. . i
MIR23 ... ... .
MIR24 ... ... ... . ... ...
MIR25 ... ... ... ... ....
MIR26 ...................
MIR27 ... ... .. .. ... ...,
MIR28 ... ... . . L.
MIR29 ..............
MIR3O ...... ... ... ... ...
MIR31 ... ... . .. ... ..
MIR32 ... ... .. ... ... ...
MIR33 ... ... . woi....
MIR34 ..... ... ... ... ...
MIR36 ........ ... . ... ...
MIR36 ...................
MIR37 ... ... ... . ii..
MIR38

MIR39 ... ... ... .t
MIRS

MIRO ...... ... ... ....

NC

OV
PO

Pl
P3 ...... e

QL o



1.2,1 1.2,2

1.3,0
1.2,1

NN
S o @

2.3,0
1.1,0
3.2,3

NN Ll
N NN (3]
LB B (3¢

3.3,0
1.1,1
3.2,2
1.2,2

133 NN S N

232 NN NN N S
332 i ol e = o<

2@0
003
434

1.1,1

@210@2100103112003322211011023101330000031211@22313332

e & & & e @& & o @« ENEEN - - - a & =

211323201121111223032321222221._9._22211210133222232120220
2555244334414411414233231111444553233333331111?3444421

470chms ..............
ALU.L

R1 . -

Req.H ..........

Reset.L .....

Rev

RV=

S00b

Seed ......

SB2a ...
S02c ........

S04b ........

S04c ...,
S04d ...
S0de .............

SQAf ...
S10

S163 ...
S157 .
S174 .. ...

S182 ...
S189 ...
S240 ... ..,
S244 ...
$283 ...
S32a ...
S32b ...
S32C .
S32d

S64 ..
S86b

S86d

Src

StE ...
ul

ulo

ulla ....... ... . .
utlb ...
utdf .o
ul2a ...
ul2c ...,

ui3

uls

uld

uld ...
ul7

ul8

uig

u2 ..

uz2eb .............

uz2ed .......

u21

U22 .
u23

u2da ......... .



2.1,0

011
111

3.1,0

4111

10112@11212111

011111111111;11
31111111111111

2322231122@@1@3103112212121103300101001220@?222220@333

-

u24b .....

N

u24c ...

u2ba ... ...

u2sb ...

U25C .. e

u2bd ...........

-

uz2ba .............

-

u26b ......

U26C o o

-

u2ed ...

u27a .....

u27b ....

0@22222222222211211123?221111231@221011101111111111111
1.11.11.1.11.111111144144344421111_1142343322241111111111111

UZ27C o

u27d ......

U28 e

uz2gb ...

u29¢c ....

u29d ...

u28e ...

u2df ...

U3

u3db ...

udld ...

U3l .

U32

udd

U34

uddb

U36 ..

U37

U38 .

udfa ...

udsh ..

Udd

U

UG . e

UB o

UG e

X10

X11

X12

X13 .. o
X14

X15

X2 ..

X3
X4 e
X6 oo
X6 .o

Vee oo
X0 .
X1



1.1,2

1&U1331100@0332222110

“ & a e = - & e o«

11122222222222222222
11104_2222222222222222

D =T MM NN™ oA AT MONNNNSENM

111111114%11111111110
11133333333333333334

X9

Y1

Y10

Y11

Y12 ..

Y14

Y15

Y4

Y5

Y6
Y8

Y9

VA



ALU Chip Pinout

U1 S$189 64-Bit Random-Access Memories.
1.ALU34

2.GRND

3.ALU5S4

4.Y0

5.ALU41

6.Y1

7.ALU40

8.GRND

U2 S189 64-Bit Random-Access Mamories.
1.ALU34

2.GRND

3.ALUS4

4.Y4

5.ALU45

6.Y5

7.ALU44

8.GRND

U3 S189 64-Bit Random-Access Memories.
1.ALU34

2.GRND

3.ALUS4

4.¥8

5.ALU49

6.Y9

7.ALU48

8.GRND

U4 S189 64-Bit Random-Access Memories.
1.ALU34

2.GRND

3.ALUS4

4.Y12

5.ALUS3

6.Y13

7.ALU52

8.GRND

U5 S283 4-Bit Binary Full Adders.
1.ALU35

2.ALUS8

3.ALUGO

4. ALU34

5.ALUSS

6.ALUS8

7.Ncc

8.GRND

16.Vcc
15.ALU35
14.ALU3S
13.ALUSY
12.Y3
11.ALUZ8
10.Y2
9.ALU33

16.Vce
156.ALUGS
14.ALUZE
13.ALUS7
12.Y7
11.ALU42
10.Y6
9.ALU43

16.Vcc
15.ALUSS
14.ALU36
13.ALUSG7
12.Y11
11.ALU46
10.Y10
S.ALUM4Y

16.Vce
16.ALU35
14.ALU35
13.ALU37
12.Y15
11.ALUS0
10.Y14
Q.ALUST

16.Vcc
16.ALUS8
14.ALUG1
13.ALU3S
12.ALUB2
11.ALUS8
10.ALU37
9.StE

U6 LS191 Synchronous Up/Down Counters. Binary.




1.Vce 16.Vce

2.ALUGO 15.Vce
3.ALUS9 14.CPUCI.U
4 MIR13 13.NC
5.ALUS8 12.NC
6.ALUG1 11.Reset.L
7.ALUB2 10.Vce
8.GRND 9.Vce

U7 AM23901 Four-Bit Bipolar Microprocessor Slice.
1.MIR28 40.GRND
2.MIR27 39.Y15
3.MIR26 38.Y14
4.MIR25 37.Y13
5.MIR37 38.Y12
6.MIR39 35.P3
7.MIR38 34.0V
8.ALU31 33.C
9.ALU29 32.G3
10.Vcc 31.F

11.Z 30.GRND
12.MIR31 29.C3
13.11 28.MIR35
14.MIR33 27.MIR35
16.CPUCIk.U 26.MIR34
16.ALU24 25.D12
17.MIR21 24.D13
18.MIR22 23.D14
19.MIR23 22.D15
20.MIR24 21.ALU30
U8 AM2801 Four-Bit Bipclar Microprocessor Slice.
1.MIR28 40.GRND
2.MIR27 33.Y11
3.MIR26 38.Y10
4.MIR25 . 37.Y9
8.MIR37 36.Y8
6.MIR39 35.ALU32
7.MIR38 34.NC
8.ALU29 33.NC
Q.ALU27 32.ALU33
10.Vcc 31.NC
11.2 30.GRND
12.MIR31 29.C2
13.11 28.MIR35
14.MIR33 27.MIR36
15.CPUCIk.U 26.MIR34
16.AL.U30 25.D8
17.MIR21 24.D9
18.MIR22 23.D10
19.MIR23 22.D11
20. MiR24 21.ALU28

US AM2901 Four-Bit Bipolar Microprocessor Slice.




1.MIR28 40.GRND
2.MIR27 39.Y7
3.MIR26 38.Y6
4.MIR25 37.Y5
5.MIR37 36.Y4
6.MIR33 35.P1
7.MIR38 34.MC
8.ALU27 33.NC
9.ALU25 32.G1
10.Vce 31.H

11.Z 30.GRND
12.MIR31 29.C1
13.11 28.MIR35
14.MIR33 27.MIR36
15.CPUCIk.U 26.MIR34
16.ALU28 25.D4
17.MIR21 24.D5
18.MIR22 23.D6
19.MIR23 22.D7
20.MIR24 21.ALU26
U10 AM2901 Four-Bit Eipolar Microprocessor Slice.
1.MIR28 40.GRND
2.MIR27 39.Y3
3.MIR26 38.Y2

4 MIR25 37.Y1
5.MIR37 38.Y0
6.MIR39 35.P0
7.MIR38 34.NC
8.ALU25 33.NC
9.ALU24 32.G0
10.Vcc 31.NC
11.2 30.GRND
12.MIR31 29.C0
13.11 28.MIR35
14.MIR33 27.MIR36
15.CPUCIk.U 26.MIR34
16.ALU26 25.D0
17.MIR21 24.D1
18.MiR22 23.02
19.MIR23 22.D3
20.MiIR24 21.QL
U11 LS04 Hex Inverters.

1.ALUS8 14Vcc
2.ALUS6 13.0st=ALU.L
3.ALUSS 12.ALUS7
4. ALUS4Y 11.NC
5.NC 10.NC
6.NC A.NC
7.GRND 8.NC

U12 802 Quadruple 2-Input Positive-Nor Gates.

1.ALUS8

14.Vce




2.Dst=ALU.L ‘ 13.NC

3.MIR13 12.NC
4.NC 11.NC
5.NC 10.ALUSS
6.NC Q.ALUSE
7.GRND 8.CPUCI.U
U13 8240 Octal Buffers/Line Drivers/Line Receivers.
1.ALUS7 20.Vce
2.ALU41 19.ALUS7
3.D7 18.D0
4.ALU40 17.ALU42
5.D6 16.01
6.ALU39 15.ALU43
7.05 14.02
8.ALU38 13.ALU44
9.D4 12.03
10.GRND 11.ALU45
U14 $240 Octal Buffers/Line Drivers/Line Receivers.
1.ALUS7 20.Vce
2.ALU49 19.ALUS7
3.D15 18.D8
4.ALU48 17.ALUSO
5.D14 16.D9
6.ALU47 15.ALU51
7.D13 14.010
8.ALU46 13.ALU52
9.D12 12. D11
10.GRND 11.ALU5S3
U15 AM25S10 Four-Bit Shifter With Three-State Qutputs.
1.ALUS 16.Vce
2.ALU10 15.D15
3.ALU11 14.D11
4.X15 13.Dst=ALU.L
5.X11 12.D7

6.X7 11.D3

7.X3 10.ALU7
8.GRND 9.ALUB
U16 AM25S10 Four-Bit Shifter With Three-State Outputs.
1.ALU12 16.Vce
2.ALU13 15.D14
3.ALU14 14.D10
4.X14 13.Dst=ALU.L
5.X10 12.D6

6.X6 11.D2

7.X2 10.ALU7
8.GRND 9.ALUB

U17 AM25310 Four-Bit Shifter With Three-State Outputs.
1.ALU15 16.Vcc
2.ALU16 15.D13




3.ALU17 14.D9
4.X13 13.Dst=ALU.L
5.X9 12.D5
6.X5 11.D1
7.X1 10.ALU7
8.GRND 9.ALUS
U18 AM25310 Four-Bit Shifter With Three-State Qutputs.
1.ALU18 16.Vce
2.ALU19 15.D12
3.ALU20 14.D8
4.X12 13.Dst=ALU.L
5.X8 12.D4
6.X4 11.00
7.X0 10.ALUT7
8.GRND 9.ALUS
U19 8182 Look-Ahead Carry Generators.

1.G1 16.Vcc
2.P1 15.ALU32
3.G0 14.ALU33
4.PO 13.C0
5.G3 12.C1
6.P3 11.C2
7.NC 10.NC
8.GRND 9.C3

U20 §86 Quadruple 2-Input Exclusive-Or Gates.

1.F 14.Vcc
2.0V 13.ALU72
3.NC 12.MIR29
4.ALUB3 11.CO
5.ALUB4 10.NC
6.ALU6GY 9.NC
7.GRND 8.NC

U21 8174 Hex D-Type Flip-Flops. Single-Rail Qutputs.

Common Direct Glear.

1.Vce

2.ALUB3

3.0V

4.F

5.ALU6B4

6.2

7.ALUGS

8.GRND

U22 864 4-2-3-4 Input And-Or-Invert Gates.
Totem-Pole Output.

1.MIR22

2.ALUG3

3.MIR23

4.ALUBS

5.ALUBS

16.Vce
15.ALUGS
14.H

13.8tE
12.ALUGB7
11.C
10.ALU6GS
9.CPUCIk.U

14.Vcc

13.MIR22
12.ALUG4
11.ALUG4
10.ALUGS




6.MIR24 S.MIR21
7.GRND 8.ALU70

U23 8244 Octal Buffers/Line Drivers/Line Raceivers.
Noninverted 3-State Culnuts.

1.Src=ALU.L 20.Vce
2.Y0 19.8rc=ALU.L
3.BUS7 18.BUSO
4.Y1 17.X7
5.BUS6 16.BUS1
6.Y2 15.Y6
7.BUSS 14.BUS2
8.Y3 13.Y5
9.BUS4 12.BUS3
10.GRND 11.Y4
U24 S32 Quadruple 2-Input. Positive-Or Gates.
1.BUSO 14.Vce
2.MiR19 13.NC
3.ALU23 12.NC
4.MIR19 11.NC
5.BUSH1 10.MIR19
6.ALU22 a.BUS2
7.GRND 8.ALU21
U25 832 Quadruple 2-input. Positive-Or Gates.

1.X2 14.Vce
2.MIR19 13.X11
3.ALU14 12.MIR19
4.MIR19 11.ALU9
5.X7 10.MIR19
6.ALU10 9.X3
7.GRND 8.ALU11
U26 832 Quadruple 2-input. Positive-Or Gates.

1.X1 i 14.Vcc
2.MIR19 13.X10
3.ALU17 12.MIR19
4. MIR19 11.ALU12
5.X5 10.MIR1S
6.ALU16 9.X6
7.GRND 8.ALU13
U27 S32 Quadruple 2-Input. Positive-Or Gates.

1.X4 14.Vcc
2.MIR19 13.X0
3.ALU19 12.MIR19
4.MIR19 11.ALU20
5.X8 10.MIR19
6.ALU18 9.X9
7.GRND 8.ALU15

U28 L8244 Octal Buffers/Line Drivers/Line Receivers.
Ncninverted 3-State Qutputs.




1.MapEnabl.L 20.Vcc
2.GRND 19.NC
3.NC 18.X4
4.GRND 17.NC
5.NC 16.%5
6.GRND 15.NC
7.NC 14.X6
8.GRND 13.NC
9.NC 12.X7
10.GRND 11.NC
U29 S04 Hex Inverters.
1.NC 14.Vcc
2.NC 13.MIR30
3.MIR38 12.ALU74
4.ALU75 11.ALUGS
5.QL 10.ALU73
6.ALUT6 S.MapEnabl.L
7.GRND 8.ALUO
U30 SO0 Quadruple 2-Input. Positive-Nand Gates.
1.NC 14.Vce
2.NC 13.ALU74
3.NC 12.ALU73
4.ALU70 11.ALU72
5.ALU71 10.NC
6.CC 9.NC
7.GRND 8.NC
U231 864 4-2-3-2 Input And-Or-Invert Gates.
Totem-Pole Qutput.
1.MIR25 14.Vcc
2.ALUB7 13.MIR25
3.MIR19 12.ALUGE
4.MIR26 11.ALUGS
5.MIR26 10.ALUGS
6.Req.H 9.MIR20
7.GRND 8.ALU71

U32 8244 Octal Buffers/Line Drivers/Line Receivers.

Noninverted 3-State Outputs.
1.8rc=ALU.L
2.Y8
3.BUS15
4.Y9
5.BUS14
6.Y10
7.BUS13
8.Y11
8.BUS12
10.GRND

20.Vcc
19.8rc= ALU.L
18.BUS8
17.Y15
16.BUSS
15.Y14
14.BUS10
13.Y13
12.BUS11
11.Y12

U33 AM2E8S10 Four-Bit Shifter With Three-State Outputs.

1.ALU21

16.Vcc




2.ALUZ22 16.X15

3.ALU23 14.X14
4.8BUS15 13.GRND
5.BUS14 12.X13
6.BUS13 11.X12
7.BUS12 10.ALUS
8.GRND 9.ALLS
U34 AM25S10 Four-Bit Shifter With Three-State Qutputs.
1.BUS14 16.Vcc
2.BUS13 15.X11
3.BUS12 14.X10
4.BUS11 13.GRND
5.BUS10 12.X9
6.BUS3 11.X8
7.BUS8 10.ALUS
8.GRND 9.ALUB
U35 AM25810 Four-Bit Shifter With Three-State Outputs.
1.BUS10 16.Vcc
2.BUS9 15.X7
3.BUS8 14.X6
4.BUS7 13.ALUO
5.BUS6 12.%5
6.BUSS 11.X4
7.BUS4 10.ALUS
8.GRND 9.ALUSB
U36 AM25S10 Four-Bit Shifter With Three-State Outputs.
1.BUS6 16.Vece
2.BUSS 156.%3
3.BUS4 14.02
4.BUS3 13.GRND
5.BUS2 12.X1
6.BUS1 11.X0
7.BUSO : 10.ALUS
8.GRND 9.ALUG
U37 LS173 4-Bit D-Type Registers. 3-State Qutputs.
1.GRND 16.Vece
2.GRND 16.NC
3.ALU1 14.BUSO
4.ALU2 13.BUS1
5.ALUS 12.BUS2
6.ALU4 11.BUS3
7.CPUCIk.U 10.Dst=SR.L
8.GRND 9.Dst=8SR.L
U38 S157 Quad 2- To 1-Line Data Selectors/Multiplexers.
Noninverted Data Qutputs.
1.MIR20 16.Vcc
2.MIR8 16.GRND
3.ALU1 14.MIR11

4.ALUS 13.ALU4




5.MIR9 12.ALU8
8.ALU2 11.MIR10
7.ALU6 10.ALU3
8.GRND 9.ALU7
U338 L8125 Guadruple Bus Buffer Gates With Three-State Qutputs.
1.ALU75 14.Vce
2.ALUG6 13.NC
3.QL 12.NC
4.MIR38 11.NC
5.C 10.NC
6.ALU31 A.NC
7.GRND 8.NC
1J40 8153 Dual 4-Line To 1-Line Data Selectors/Multiplexers.
1.GRND 16.Vee
2.Dst=MDST.L 15.NC
3.MIR32 14.MIR38
4.MIR32 13.NC
5.ALUES 12.NC
6.ALU76 11.NC
7.1 10.NC
8.GRND 9.NC

R1

1.Vcc 2.2




----------
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----------
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ALU SIGNAL NAME LIST

U2g9-8, UB5-13

U37-3, U38-3

U37-4, Us8-6

uar-5, Uss-10

u37-6, U3s-13

U33-10, U34-10, U35-10, U28-10, U38-4
Us3-g, Us4-g, U35-9, Uas-9, Uzs-7
uU15-190, U16-10, U17-190, U18-10, LJ38-9
U15-9, U16-9, U17-9, U18-9, U38-12
U15-1, U25-11

U18-2, U25-6

U15-3, U25-8

U16-1, U26-11

u16-2, U26-8

U16-3, U25-3

u17-1,U27-8

ui7-2, U26-6

U17-3, U26-3

u18-1, U27-6

u18-2, U27-3

u18-3, U27-11

u24-8, Ua3-1

U24-6, U33-2

U24-3, U33-3

U7-16, Uic-8

us-g, U10-8

ue-21, U10-16

uUs-g, Uo-8

us-21, Ug-16

u7-g, Us-8

u7-21, Us-16

u7-8, U3e-6

U8-35, U18-15

Ui-1, U2-2, U3-1, U4-1, US-4
U1t-15, U2-15, U3-15, U4-15, Us-1
U1-14, U2-14, U3-14, U4-14, US-13
U1-13, U2-13, U3-13, U4-13, US-10
Ut-11,U13-8

Ut-9, U13-6

ut-7,u13-4

U1-5, U13-2

u2-11, U13-17

U2-g, U13-15

Uz2-7, U13-13

uz2-5, U13-11

U3-11, U14-8

3-8, U14-6

Us-7, U14-4

Us-5, u14-2

u4-11, U14-17

U4-9, U14-15




CPUCIk.U

Do
D1
D2
D3
D4
DS

----------

----------

..........

U4-7,Ut4-13

U4-5, Ut4-11

U1-3, U2-3, U3-3, U4-3, U11-4
u11-3, Ui2-10

U11-2, U129

uU11-12, U13-1, U13-19, U14-1, U14-19
uUs-2, Us-6, Us-11, Us-15, UB-5, U11-1, U12-1
Us-5, U6-3

Us-3, Us-2

Us-14, U6-6

Us-12, Us-7

U20-4, U21-2, U22-2

U20-5, U21-5, U22-11, U22-12
u21-7, U22-4, U22-5

U21-10, U28-11, U31-11, U31-12, U39-2, U40-5
u21-12, U31-2

u21-15, U31-10

U20-6, U22-10

uz22-8, U30-4

u30-5, U31-8

U20-13, U30-11

U28-10, U30-12

U2g-12, U30-13

U29-4, U38-1

U29-6, U40-6

U23-18, U24-1, U36-7, U37-14, AK1
U23-16, U24-5, U36-6, U37-13, AK2
U23-14, U24-9, U36-5, U37-12, AL1
U23-12, U36-4, U37-11, AL2

U23-g, U35-7, U36-3, AN1

U23-7, U25-6, U36-2, AN2

U23-5, U3s-5, U36-1, AP1

U23-3, U35-4, AP2

U32-18, U34-7, U35-3, AR1
U32-16, U34-6, U35-2, AR2
U32-14, U34-5, U3s-1, AS1

U32-12, U24-4, AS2

U32-9, U33-7, U24-3, AU

U32-7, U33-6, Us4-2, AU2

U32-5, U33-5, U34-1, AV1

U32-3, U33-4, AV2

U7-33, U21-11, U39-5

uU10-29, U19-13, U20-11

U9-29, U18-12

Us-29, U19-11

u7-29, U19-9

U30-6, DR2

uUe-14, U7-15, Us-15, Ug-15, U10-15, U12-8, U21-9, U37-7, BT2
U10-25, U13-18, U18-11

u10-24, U13-16, U17-11

U10-23, U13-14, U16-11

U10-22, U13-12, U15-11

Ue-25, U13-9, U18-12

u9-24, U13-7, Ui7-12




D10
D1t e
D12

D14
D15
Dst=ALUL .....
Dst=MDST.L ..........
Dst=SR.L ...

i
MapEnabl.L .........
MR8 ...
MIRS
MIR10 ...
MIR11 ...
MIR13 ...
MIR19 ...

MIR20 ...
MiIR21 ..
MIR22 ...
MIR23 ...
MIR24 ...
MIR25
MiR26 ...
MIR27 ...
MiIR28 ...
MIR29 ...
MIR30O ..
MIR31 ...
MiR32 ...
MIR33 ..
MiR34 ...
MIR3S ...
MIR36 ...
MIR37 ...
MIRBB ...
MIR39 ...
NC

us-23, U13-5, U16-12

us-22, U13-3, U1s-12

Us-25, U14-18, U18-14

Us-24, U14-16, U17-14

Us-23, U14-14, U16-14

us-22, U14-12, U15-14

U7-25, U14-9, U18-15

U7-24, U14-7, U17-15

U7-23, U14-5, U16-15

U7-22, U14-3, U15-15

U11-13, U12-2, U15-13, U16-13, U17-13, U18-13, BA1

U40-2, DS2

u37-9, U37-10, BM2

U7-31, U20-1, U21-4

U10-32, U19-3

Ue-32, U19-1

u7-32, U195

U1-2, U2-2, U3-2, U4-2, U7-30, U7-40, U8-30, U8-40, J9-30, Us-40,
Ug-30, U-40, U10-30, U10-40, U28-2, U28-4, 1J28-6, U28-8, U33-13, U34-13,
U36-13, U37-1, U37-2, U38-15, U40-1

Us-31, U21-14

U7-13, U8-13, Ug-13, U10-13, U40-7

u28-1, U29-9, CM2

u38-2, CK1

U38-5, CK2

u3s-11, CL1

U38-14, CL2

U6-4, U12-3, CN2

U24-2, U24-4, U24-10, U25-2, U25-4, U25-10, U25-12, U26-2, U26-4,
U26-10, U26-12, U27-2, U27-4, Y27-10, U27-12, U31-3, 82

U31-9, U3s-1, CU1

u7-17, Us-17, U9-17, U10-17, U22-9, CU2

uU7-18, U8-18, US-18, U10-18, U22-1, J22-13, CV1

U7-18, UB-19, Ug-19, U10-19. U22-3, CV2

U7-20, U8-20, U9-20, U10-20, U22-6, DD1

u7-4, Us-4, Ug-4, U10-4, U31-1, U31-13, DE2

U7-3, U8-3, U9-3, U10-3, U31-4, U31-5, DE1

u7-2, Us-2, Us-2, Ui0-2, DF2

u7-1, us-1, U9-1, U10-1, DF1

U20-12, DH2

Uz28-13, DH1

U7-12, U8-12, U9-12, U10-12, DJ2

U40-3, U40-4, DK1

U7-14, U8-14, U3-14, U10-14, DK2

U7-26, UB-26, Ug-26, U10-26, DL1

uUr-28, UB-28, Ug-28, U10-28, DL2

u7-27, Us-27, Us-27, U10-27, DN1

U7-5, U8-5, U9-5, U10-5, DN2

U7-7, U8-7, Ug-7, U10-7, U29-3, U39-4, U40-14, DP1

U7-6, U8-6, US-6, U10-6, DP2

UG-12, U6-13, UB-31, UB-33, UB-34, Ug-33, US-34, U10-31, U10-33,
U10-34, U11-5, U11-6, U11-8, U11-9, U11-10, Ut1-11, U12-4, U12-5, U12-6, U12-11,
U12-12, U12-13, U19-7, U18-10, U20-3, U20-8, U20-9, U20-10, U24-11, U24-12,
U24-13, U28-3, U28-5, U28-7, U28-9, U28-11, U28-13, U28-15, U28-17, U23-19,




Req.H
Reset.L
Src=ALU.L
StE

Vce

X0
X1

X4
X5
X6

X8
X9
X10
X11
X12
X13
X14
X156
YO
Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8
Y9
Y10
Y11
Y12

Y14
Y15

..........

U40-9, U40-10, U40-11, U40-12, U40-13, U40-15
U7-34, U20-2, U21-3

U10-35, U19-4

Ue-35, U18-2

u7-35, U19-6

u10-21, U29-5, U39-3
u31-6,CT2

ue-11, BJ2

U23-1, U23-19, U32-1, U32-19, AE1
Us-9, U21-13, BB1

Us-7, UG-1, Ue-9, Us-10, U6-15, U7-10, UB-10, US-10, U10-10, U21-1,
R1-1

uU18-7, U27-13, U3s-11

U17-7, U26-1, U36-12

u16-7, U25-1, U36-14

u16-7, U25-9, U36-15

u18-6, U27-1, U28-18, U35-11
U17-6, U26-5, U28-16, U35-12
U16-6, U26-9, U28-14, U35-14
U156-6, U25-5, U28-12, U35-15
u18-5, U27-5, U34-11

u17-5, u27-9, U34-12

U16-5, U26-13, U34-14

U16-5, U25-13, U34-15

U18-4, U33-11

U17-4, U33-12

U16-4, U33-14

U15-4, U33-15

U1-4, U10-36, U23-2

uU1-6, U10-37, U23-4

U1-10, U10-38, U23-6

U1-12, U10-39, U23-8

uU2-4, Ug-36, U23-11

U2-6, Us-37, U23-13

U2-10, U9-38, U23-15

u2-12, Ug-39, U23-17

U3-4, U8-36, U32-3

U3-6, UB-37, U32-4

U3-10, U8-38, U32-6

U3-12, Us-39, U32-8

U4-4, U7-36, U32-11

U4-6, U7-37, U32-13

U4-10, U7-38, U32-15

U4-12, U7-39, U32-17

U7-11, U8-11, U9-11, U10-11, U21-6, R1-2




INDEX NUMBER

1. 00002
2.00003
3. 00005
4. 00008
5. 03004
6. 03125
7.03173
8. 03191
9. 03244
10. 04000
11. 04002
12. 04004
13. 04032
14. 04064
15. 04086
16. 041563
17. 04157
18. 04174
19. 04182
20.04189
21.04240
22. 04244
23. 04283
24. 05503
25. 05504
26. 07010
27. 10004
28. 13001
29. 13006
30. 13901
31. 16001
32. 17004

ALUPARTS LIST

DESCRIPTION

14 pin socket
16 pin socket
20 pin socket
40 pin socket
74L.504
7418125
74LS8173
74LS191
7418244
74800

74802

74804

74332

74564

74586

7451563
748157

748174

745182

745189

745240

745244
745283

25810

2901

wire-wrap jumper
ALU PCB
m3s6mm screw
m3 hex nut
ejector ear

.1 uf decoupling caps
470 ohm resistor

QTY.
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= RN DB O

LOCATIONS

Ut11-12, U20, U22, U24-27, U23-31
U1-6, U15-19, U21, U33-38, U40
U13-14, U23, U28, U32
u7-10

Ut

u3s

us7z

ue

u2s

u30

ut2

uz29

U24-27

U22, U3t

u2o0

u40

u3s

u21

Ui

ui-4

Ui3-14

u23, us2

us

U15-18, U33-36

ur-10

R1
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2] 5 18
D0 YO[E—C MemAdro DK1
L 501 Y1 Memadn DK2
333 PC3 ————— D2 V2[-5—C MemAdr2 DL1
333 PC4 ————— D3 Y3 MemAdr3 DL2
233 PCS —————2{D4  Y4|2——CD MemAdrd DN1
332 PO§ —————ZD5  Y5/5——CO MemAdrS DN2
832 PC7 ————2HD6  YB[-5——C MomAdrS DF1
332 P8 ———101p7  y7lE > MemAdi7 DP2
r r
G1
sz‘" 015{12 [~ IFuo 1Gi°19f
BF2 IFUSel CO—=
15244
LS125a 2| ue 12
l&zg& 332 PC9 7100 YO[SE——CD MemAdrs DR1
230  PCI7 2 3 331  PC10 7101 Y1HZ— MemAdro DR2
-3, 331  PCH1 5102 Y2H5——D MemAdrio DSt
1 331  PCi2 77108 Y3lgt—CD MemAdr11  DS2
331 PC13 75]D4  Y45—— MemAdri2 DU
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—LE% [ IFuio o N 10 Ls2e3
> PCOL CT2 T ColLe
AK1 BUSOCO— PCo LS04de IFU11 5l
AK2 BUS1CO— PCi | 20 o -4 pC2
AL1 BUS2<— 5 &9
AL2 BUS3CO— > 12! Hi L2 pCa
FU12 FU23 o [
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130 L IFU24 15 le2 M2 PC4 |
2i2 x D3 10 |
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IFU29 —— L
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AP2 BUS7 CO— 1 gg Hal 2 pes
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IFU19
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5 1o ‘
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IFUS0

IFU49
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IFU47
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LS00a
AT2 DataStrobe <O———— 1 UMQQ i :Egﬁ oua
2 IFU43
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MemAdriS DV2 O O DV1 MemAdri4
MemAdri3 DU2 O O DU1 MemAdri2
MemAdrié DT2 O O DTt GRND
MemAdrt1t D82 O O DS1 MemAdri0
MemAdr DR2 O O DR1 MemAdr8
MemAdr7 DP2 O O DP1 MemAdro
MemAdr5 DN2 O O DNt MemAdrd
MemAdri7 DM2 O O DM1 GRND
MemAdr3 DL2 O O DL1 MemAdr2
Memldrt DK2 O O DKt MemAdrO
IFURdy DJ2 O O DJ1 GRND
MDE3 DH2 O O DH1 MDB2
MDataR/W' DF2 O O DF1 MD6t
MDatas4/16" DE2 O O DE1 MD60
+12v DD2 O O DD1 MD58
GRND DC2 O O DC1 MD58
<12v DB2 O O DB1 MD57
+5V DA2 O O DAt MD5s
MDE5 Cv2 O O Cv1 MD54
MDS3 Cu2 O O CU1 MD52
(MemAdr18) PCOL CT2 O O CT1 GRND
MD51 €32 O O CS1 MD50
MD49 CR2 O O CR1 MD4s
MD47 CP2 O O CP1 MD46
MD45 CN2 O O CN1 MD44
MapEnabl.L CM2 O O CM1 GRND
MD43 CL2 O O CL1 MD42
MD41 CK2 O O CK1 MD40
Src=IR8s.l. CJ2 O O CJi GRND
MD39 CH2 O O CH1 MD38
Src=IR8-L CF2 © O CF1 MD37
Src=lR8+ L CE2 O O CE1 MD36
+12V CD2 O O CD1 MD35S
GRND CC2 O Q CC1 MD34
12V CB2 O O CB1 MD33
+5V CA2 O O CA1 MD32
MD3t BV2 O O BY1 MD30
MD29 BUZ O O BU1 MD28
CPUCIkU BT2 O O BTt GRND
MD27 B82 O O BS1 MD26
MD25 BR2 O O BR1 MD24
MD23 BP2 O O BP1 MD22
MD21 BN2 O O BN1 MD20
CirReq BM2 O O BM1 GRND
MD19 BL2 © O BL1 MD18
MD17 BK2 O O BKt1 MD16
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MD15 BH2 O O BHi MD14
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12V AB2 O O ABt MD1
+5V AA2 O O AA1 MDO
IFU
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U1 L8283 4-Bit Binary Full Adders.

1.PC3
2.IFU24
3.IFU12
4.PC2
5.IFU11
6.IFU23
7.GRND
8.GRND

U2 L8283 4-Bit Binary Full Adders.

1.PC7
2.IFU28
3.FU15
4.PC6
5.IFU14
6.IFuU27
7.0FU41
8.GRND

U3 1.8283 4-Bit Binary Full Adders.

1.PC11
2.IFU32
3.IFU20
4.PC10
5.IFU19
6.IFU31
7.IFU40
8.GRND

U4 15283 4-Bit Binary Full Adders.

1.PC15
2.IFU36
3.IFu22
4.PC14
5.IFU21
6.IFU35
7.1RU39
8.GRND

IFU Chip Pinout

16.Vcc
156.IFU25
14.x0
13.PC4
12.x1
11.IFU26
10.PC5
Q.IFU41

16.Vcc
156.1FU29
14.IFU17
13.PC8
12.IFU18
11.IFUR0
10.PC9
9.IFU40

16.Vce
16.IFU33
14.x2
13.PC12
12.x3
11.1FU34
10.PC13
9.IFU39

16.Vcc
16.IFU37
14.GRND
13.PC16
12.GRND
11.IFU38
10.PC17
9.NC

U5 LS244 QOctal Buffers/Line Drivers/Line Receivers.

Noninverted 3-State Cutputs.

1.IFUO
2.GRND
3.MemAdr7
4.GRND
5.MemAdré
6.PC3

20.Vcc
19.IFUO
18.MemAdr0
17.PC8
16.MemAdr1
18.PG7




7.MemAdrS 14.MemAdr2
8.PC4 13.PC6
9.MemAdr4 12.MemAdr3
10.GRND 11.PC5

U6 LS244 Octal Buffers/Line Drivers/Line Receivers.
Noninverted 3-State Cutputs.

1.IFUO 20.Vcc

2.PC9 19.IFUO
3.MemAdri5 18.MemAdr8
4.PC10 17.PC16
5.MemAdri14 16.MemAdrS
6.PC11 15.PC15
7.MemAdri3 14.MemAdrio
8.PC12 13.PC14
9.MemAdri2 12.MemAdrit
10.GRND 11.PC13

U7 LS244 Qctal Buffers/Line Drivers/Line Receivers.
Ncninverted 3-State Qutputs.

1.Src = Offset.L 20.Yce

2.x0 19.8rc = Offset.L
3.BUSO 18.BUS4

4.x1 17.PCO

5.BUS1 16.BUSS
6.IFU14 15.PCA

7.BUS2 14.BUSS
8.IFU15 13.0FU11
9.BUS3 12.BUS7
10.GRND 11.IFU12

U8 LS377 QOctal D-Type Flip-Flops.
Single-Rail Qutputs. Common Enable.
Common Clock.

1.Dst=F.L 20.Vce
2.IFU23 , 19.0FU27
3.BUSO 18.BUS4
4.BUS1 17.BUSS
5.IFU24 16.1FU28
6.IFU25 15.1IFU29
7.BUS2 14.BUSS
8.BUS3 13.BUS7
9.IFU26 12.IFU30
10.GRND 11.CPUCIk.U

U9 LS244 Octal Buffers/Line Drivers/Line Receivers.
Noninverted 3-State Outputs.

1.8rc=F.L 20.Ve
2.IFU27 19.8Src=F.L
3.BUSO 18.BUS4
4.1FU28 17.1IFU23
5.BUS1 16.BUSS
6.IFU29 15.IFU24

7.BUS2 14.BUS6




8.IFU30 13.IFU25
9.BUS3 12.BUS7
10.GRND 11.1FU28

U10LS244 Octal Buffers/Line Drivers/Line Receivers.
Noninverted 3-State Qutputs.

1.8rc = Offset.L 20.Vee

2.x2 19.8rc = Offset.LL
3.BUSS8 18.BUS12

4.x3 17.FU17
5.BUS9 16.BUS13
6.IFuU21 16.IFU18
7.BUS10 14.BUS14
8.IFU22 13.1FU19
9.BUS11 12.BUS15
10.GRND 11.IFU20

U11LS377 Octal D-Type Flip-Flops.
Single-Rail Qutputs. Common Enable.
Common Clock.

1.Dst=F.L 20.Vcc
2.IFU31 19.IFU35
3.BUS8 18.BUS12
4.BUSS 17.BUS13
5.IFU32 16.1FU36
6.1FU33 16.1FU37
7.BUS10 14.BUS14
8.BUS11 13.BUS15
9.IFU34 12.IFU38
10.GRND 11.CPUCI.U

U12 i.8244 QOctal Buffers/Line Drivers/Line Receivers.
Noninverted 3-State Qutputs.

1.8rc=F.L 20.Vce
2.IFU35 19.8rc=F.L
3.BUSS : 18.BUS12
4.IFU36 17.1FU31
5.BUS9 16.EUS13
6.IFU37 15.1FU32
7.BUS10 14.BUS14
8.IFU38 13.IFU33
9.BUS11 12.BUS15
10.GRND 11.0FU34
U13LS74 Dual D-Type Positive-Edge-Triggered Flip-Fiops With
Preset And Clear.
1.1FU8 14.Vce
2.GRND 13.NC
3.GRND 12.NC
4.1FUS 11.NC
5.IFUB 10.NC
8.IFU7 A.NC

7.GRND 8.NC




U14 LS00 Quadruple 2-Input Positive-Nand Gates.

1.DataStrobe
2.IFUSel
3.IFU42
4.IFU6
5.IFU5S
6.IFUReq.L
7.GRND

U15 LS04 Hex Inverters.

1.IFUS

2.IFURdy

3.NC

4.NC
5.GatelFUData.L
6.IncPC

7.GRND

U16 LS163 Synchronous 4-Bit Counters.
Binary, Sychronous Clear.

1.IFUPuIP
2.CPUCIk.U
3.BUSO
4.BUS1
5.BUS2
6.BUS3
7.IncPC
8.GRND

U17 LS163 Sychronous 4-Bit Counters.
Binary, Sychronous Clear.

1.IFUPuIP
2.CPUCKk.U
3.BUS4
4.BUSS
5.BUS6
6.BUS7
7.IFU10
8.GRND

U18 LS163 Sychronous 4-Bit Cotinters.
Binary, Sychronous Clear.

1.IFUPuUIP
2.CPUCIk.U
3.BUS8
4.BUSS
5.BUS10
6.BUS1
7.IFU13
8.GRND

U19LS163 Sychronous 4-Bit Counters.
Binary, Sychronous Clear.

1.IFUPulP

14.Vce
13.IFU8
12.IFU7
11.IFU9
10.1FUSel
2.ClrReq
8.IFU8

14.Vce
13.1FUSel
12.IFUO
11.PCO
10.PCO.L
9.IFUSel
8.IFU4

16.Vce
15.1FU10
14.PCO

13.PC1
12.IFU11
11.1FU12
10.IncPC

9.Dst = Offset.L

16.Vcc
15.IFU13

14.x0

13.x1

12.IFU14
11.0FU15
10.IFU10

9.Dst = Offset.L

16.Vcc
16.IFU16
14.IFU17
13.IFU18
12.IFU19
11.IFU20
10.IFU13

9.Dst = Offset.L

16.Vce




2.CPUCIk.U 15.NC

3.BUS12 14.x2

4.BUS13 13.x3

5.BUS14 12.1FU21
6.BUS15 11.IFU22
7.IFU16 10.IFU16
8.GRND 3.Dst = Offset.L
U201.8138 3- To 8-Line Decoders/Demultiplexers.

1.PCO 16.Vcc

2.PC1 16.8el0.L

3.PC2 14.Sel1.L
4.GRND 13.Sel2.L
5.GRND 12.Sel3.L
6.IFUPulP 11.Seld.L
7.Sel7.L 10.Sel5.L
8.GRND 9.Sel6.L

U21 LS11 Triple 3-Input Positive-And Cates.

1.Dst = Offset.L. 14.Vcc

2.IFU2 13.Dst = Offset.L
3.8rc=IR8s.L 12.1FU3

4.Src =IR8s.L 11.8rc=1R8+.L
5.IFU1 10.8rc = IR8-.L
6.GatelFUData.L 8.MapEnabl.L
7.GRND 8.IFU1

U22 LS32 Quadruple 2-Input Positive-Or Gates.

1.IFU3 14.Vcc
2.CPUCIk.U 13.Sel7.L.
3.IFU5 12.IFUA

4.NC 11.IFU2

5.NC 10.NC

6.NC 9.NC

7.GRND 8.NC
U23LS125 Quadruple BUS Buffer Gates With Three-State Qutputs.
1.IFUO 14.Vce

2.PC17 13.IFU4
3.MemAdri6 12.IFUPulP
4.IFUO 11.MDatac4/16’
5.GRND 10.IFU4
6.MemAdri17 9.IFUPuIP
7.GRND 8.MDataR/W’

U24 L8374 Qctai D-Type Flip-Fiops.
3-State Qutputs. Common Output Control.
Common Clock.

1.8el1.L 20.Vcc
2.IFUs0 19.1FU43
3.MD7 18.MDO
4.MD6 17.MD1
5.IFU49 16.IFU44

6.IFU48 156.1FU45




7.MD5
8.MD4
9.IFU47
10.GRND

14.MD2
13.MD3
12.1FU46
11.IFU42

U25 L8244 QOctal Buffers/Line Drivers/Line Receivers.

Noninverted 3-8tate Qutputs.
1.GatelFUData.L
2.IFU43
3.BUS7
4.1FU44
5.BUSE
6.IFU45
7.BUSS
8.IFU46
9.BUS4
10.GRND

126 LS374 Octal D-Type Flip-Flops.

20.Vcc
19.GatelFUData.L
18.BUSD
17.1FU50
16.BUSH

15.1FU49
14.BUS2
13.1IFU48
12.BUS3
11.15U47

3-State Cutputs. Common Output Control.

Common Clock.
1.8el0.L
2.IFU50
3.MD15
4.MD14
5.IFU49
6.1IFU48
7.MD13
8.MD12
8.IFu47
10.GRND

U27 L8374 Octal B-Type Flip-Flops.

20.Vce
10.1FU43
18.MD3
17.MD8
16.1FU44
15.1FU45
14.MD10
13.MD11
12.1FU46
11.1FU42

3-State Qutputs. Common Output Control.

Comimon Clock.
1.88l3.L
2.1FU50
3.:MD23
4.MD22
5.IFU49
6.IFU48
7.44D21
8.MD20
9.IFU47
10.GRND

U28 LS374 Cctal D-Type Flip-Flops.

20.Vce

12.1FU43
18.MD16
17.MD17
16.1FU44
16.1FU45
14.MD18
13.MD19
12.1FU45
11.IFU42

3-State Outputs. Common Qutput Control.

Comrmon Clock.
1.8el2.L
2. FUS0
3.MD31
4.MD30
5.IFU49

20.Vce

10.IFU43
18.MD24
17.MD25
16.1FU44




IFU Signal Name List

BUSO ... u7-3, Us-3, Ue-3, U16-3, U25-18, AK1
BUST ... U7-5, UB-4, Ug-5, U16-4, U25-16, AK2
BUS2 ... u7-7, Us-7, Us-7, U16-5, U25-14, AL1
BUS3 = ... U7-9, Us-8, Us-9, U16-6, U25-12, AL2
BUS4 = ... U7-18, UB-18, U9-18, U17-3, U25-9, AN1
BUSS ... Ur-16, Ug-17, U9-16, U17-4, U25-7, AN2
BUSe ... U7-14, U8-14, U2-14, U17-5, U25-5, AP1
BUS7 . U7-12, Us-13, U9-12, U17-6, U25-3, AP2
BUS8 ... U10-3, U11-3, U12-3, U18-3, AR1

BUSS ... U10-5, Ut1-4, U12-5, U18-4, AR2
BUS1I0O ... U10-7, U11-7, U12-7, U18-5, AS1

BUS11T ... u10-9, U11-8, U12-9, U18-6, AS2
BUS12 ... U10-18, U11-18, U12-18, U19-3, AU1
BUS13 ... U10-16, U11-17, U12-16, U18-4, AU2
BUS14 ... U10-14, U11-14, U12-14, U19-5, AVi
BUS1S ... U10-12, U11-13, U12-12, U19-6, AV2
CrReq e U14-g, BM2

CPUCIKU ... us8-11, U11-11, U16-2, U17-2, U18-2, U19-2, U22-2, BT2
DataStrobe .......... U14-1. AT2

Dst=F.L ... us-1, Ut1-1, AM2

Dst = Offset.L .......... U16-9, U17-9, U18-9, U19-9, U21-1, U21-13, AF2
GatelFUData.l.......... u15-5, U21-6, U25-1, U25-19

GRND ... U1-7, U4-12, U4-14, US-2, U5-4, U13-2, U13-3, U20-4, U20-5, U23-5
IFUo ... U5-1, U5s-19, U6-1, UB-19, U15-12, U23-1, U23-4
FUt U21-5, U21-8, U22-12

Fu2 u21-2, U22-11

IFU3 U21-12, U22-1

IFu4 ... U15-8, U23-10, U23-13

IFUs ... U13-4, U14-5, U22-3

fFUs ...l uU13-5, U14-4

IFU7 . uU13-6, Ut4-12

IFUs ... U13-1, U14-8, U14-13

IFU9 ... U14-11, U15-1

IFU1I0 ... . U16-15, U17-7, U17-10

IFU1t e, U1-5, U7-13, U16-12

IFU12 s U1-3, U7-11, U16-11

IFU13 ... U17-15, U18-7, U18-10

IFU14 ... u2-5, U7-6, U17-12

IFU1s ... u2-3, U7-8, U17-11

IFUi6 ... u18-15, U19-7, 119-10

IFU17 e u2-14, U10-17, U18-14

IFU18 ... u2-12, U10-15, U18-13

IFUie ... U3-5, U10-13, U18-12

IFU20 ... U3-3, U10-11, U18-11

IFU21 .. U4-5, U10-6, U19-12

IFU22 ... U4-3, U10-8, U19-11

IFU23 ... uU1-6, Ug-2, U8-17

IFU24 ... U1-2, U8-5, Ug-15

IFU2s ... Ui-15, Us-6, U9-13

IFU26 ... Ui-11, U8-9, Ug-11

IFU27 ... U2-6, U8-13, U9-2

IFU28 ... u2-2, Us-16, U9-4




IFU29 ... U2-15, Us-15, U9-6

IFUZ0 e U2-11, U8-12, U9-8

IFU31T e U3-6, U11-2, U12-17

IFU32 e U3-2, U11-5, U12-15

FU33 e U3-15, U11-6, U12-13

IFU34 e U3-11, U11-g, U12-11

IFUS5 oo U4-6, U11-19, U12-2

IFU3E oo U4-2, U11-16, U12-4

IFUS7 e U4-15, U11-15, U12-6

IRU38 oo U4-11, U11-12, U12-8

IFUR9 oo U3-9, U4-7

IFU4O . u2-9, U3-7

IFU41 . u1-9, u2-7

IFU42 U14-3, U24-11, U26-11, U27-11, U28-11, U29-11, U30-11, U31-11, U22-11
IFU43 e U24-19, U25-2, U26-18, U27-19, U28-19, U29-19, U30-19, U31-19, U32-19
IFU44 U24-16, U25-4, U26-16, U27-16, U28-16, U29-16, U30-16, U31-16, U32-16
IFU45 U24-15, U25-6, U26-15, U27-15, U28-15, U29-15, U30-15, U31-15, U32-15
FU46 oo U24-12, U25-8, U26-12, U27-12, U28-12, U29-12, U30-12, U31-12, U32-12
IFU47T . U24-9, U25-11, U26-9, U27-9, U28-9, U29-9, U30-9, U31-g, U32-9
IFUAS8 e U24-6, U25-13, U26-6, U27-6, U28-6, U29-6, U30-6, U31-6, U32-6
FU4Q . U24-5, U25-15, U26-5, U27-5, U28-5, U29-5, U20-5, U31-5, U32-6
IFUS0 oo U24-2, U25-17, U26-2, U27-2, U28-2, U29-2, U30-2, U31-2, U32-2
IFUPUP . U16-1, U17-1, U18-1, U18-1, U20-6, U23-9, UZ3-12, R1-2

IFURDY oo, U15-2, DJ2

IFUReQ.L oo U14-6, BE2

IFUSel oo U14-2, U14-10, U15-9, U15-13, BF2

INcPC e U15-6, U16-7, U16-10

MapEnablL .......... U21-9, GM2

MDO e U24-18, AA1

MD1 e U24-17, AB1

MD2 e U24-14, AC1

MD3 e U24-13, AD1

MD4 U24-8, AE1

MD5 U24-7, AF1

MDB e U24-4, AH1

MD7 U24-3, AH2

MD8 U26-18, BA1

MD9 e U26-17, BB1

MD10 o, U26-14, BC1

MD11 e, U26-13, BD1

MD12 U26-8, BE1

MD13 e U26-7, BF1

MD14 U26-4, BH1

MD15 e U26-3, BH2

MD16 oo U27-18, BK1

MD17 U27-17, BK2

MD18 e, U27-14, BL1

MD19 e U27-13, BL2

MD20 e U27-8, BN1

MD21 e U27-7, BN2

MD22 u27-4, BP1

MD23 e U27-3, EP2

MD24 U28-18, BR1

MD25 ... U28-17, BR2




MD26 e U28-14, BS1

MD27 U28-13, BS2
MD28 ... U28-8, BU1
MD23 ... u28-7, BU2
MD30 ... U28-4, BV1
MD31 uU28-3, BV2
MD32 ... U29-18, CA1
MD33 . u2g8-17, CB1
MD34 . U29-14, CC1
MD35 ... U29-13, CD1
MD36 ... U29-8, CE1
MD37 . U29-7, CF1
MD38 ... U29-4, CH1
MD3s ... U29-3, CH2
MD4O0 ... U30-18, CK1
MD41 L. U30-17, CK2
MD42 ... U30-14, CL1
MD43 ... U30-13, CL2
MD44 ... U30-8, CN1
MD45 .. U30-7, CN2
MD46 ... U30-4, CP1
MD47 ... U30-3, CP2
MD48 ... U31-18, CR1
MD49 .. U31-17, CR2
MDsO ... U31-14, G31
MD51 U31-13, CS2
MD52 ... U31-8, Cut
MD53 ... U31-7, CU2
MDs4 ... U31-4, Cv1
MD55 ... U31-3, Gv2
MDS6 ... u3a2-18, DA1
MD57 ... Uz2-17, DB1
MDs8 ... U32-14, DC1
MDs9 ... U32-13, DD1
mMDeo ... U32-8, DE1
MD61 ... U32-7, DF1
MbD62 ... U32-4, DH1
MDE3 ... ug2-3, DH2
MData64/16" .......... U23-11, DE2
MDataR/W’ .......... U23-8, DF2
MemAdr0  .......... us-18, bK1
MemAdrt  .......... Us-16, DK2
MemAdr2 ... U5-14, DL1
MemAdr3 ... Us-12,BDL2
MemAdrd ... U5-9, DN1
MemAdr5 ... U5-7, DN2
MemAdr6  ........ Us-5, bP1
MemAdr7 ... Uus-3, DP2
MemAdr8  .......... UG-18, DR1
MemAdr3 ... U6-16, DR2
MemAdrio ... Us-14, DS
MemAdrii ... Us-12, BDS2
MemAdri2 ... Ue-9, DU1

MemAdri3 ... Us-7, DU2




MemAdri4d ... us-5, bvi

MemAdris ... Us-3, bv2

MemAdrié  .......... u23-3, 072

MemAdri7 ... U23-6, DM2

NG U4-9, U13-8, U13-2. U13-10, U13-11, U13-12, U13-13, U15-3, U15-4,
U19-15, U22-4, U22-5, U22-6, U22-8, U22-9, U22-10

PCO uv-17, U1s-11, Ut16-14, U201

PCOL U15-10, CT2

PC1 U7-15, U16-13, U20-2

PC2 U1-4, U20-3

PC3 U1-1, Us-6

PC4 U1-13, U5-8

PCS U1-10, U5-11

PC6 Uz2-4, Us-13

PC7 u2-1, Us-156

PC8 uz2-13, Us-17

PCS uz-10, Ue-2

PCi10 U3-4, Us-4

PC11 U3s-1, Ue-6

PC12 . U3-13, UG-8

PC13 e u3-10, ue-11

PC14 ... U4-4, Us-13

PC15 U4-1, U6-156

PC16 . U4-13, UG-17

PC17 U4-10, U23-2

Resetl ... BJ2

SelOL U20-15, U26-1

SeltllL ... U20-14, U24-1

Sel2l . U20-13, U28-1

SelBL ... U20-12, U27-1

Seldl ... u20-11, U30-1

Selbl. U20-19, U29-1

Sel6llL ... U20-9, U32-1

Sel7l. . U20-7, U22-13, U31-1

Src=FL ... Us-1, Ug-19, U12-1, U12-19, AJ2

Src=IR8+.L ... - U21-3, U21-4, CJ2

Src=IR8+.L .......... u21-11, CE2

Src=IR8-L ... 1J21-10, CF2

Src =Offset.L .......... U7-1, U7-19, U190-1, U10-18, AE2

Vee R1-1

X0 U1-14, U7-2, 1J17-14

X1 U1-12, U7-4, U17-13

X2 U3-14, U10-2, U19-14

B U3-12, U10-4, Ui9-13




INDEX NUMBER

1. 00002
2. 00003
3. 00005
4. 03000
5. 03004
6. 03011
7.03032
8.03074
9.03125
10. 03138
11.03163
12. 03244
13. 03283
14. 03374
15. 03377
16. 04244
17. 10006
18. 13001
19. 13002
20. 13801
21. 16001
22. 17006

IFU PARTS LIST

DESCRIPTION

14 pin socket

16 pin socket

20 pin socket
741800

74LS04

74LS11

74L832

74LS74

74L.S125
74L.8138
74L.5163
74L.8244
741.8283
74L8374
74L8377

748244

IFU PCB
m3+6mm screw
m3 hex nut
ejector ear ;
.1 uf decoupling caps
1K 1/4w. carbon film res.

LOCATICNS

U13-15, U21-23
U1-4,U16-20
Us-12, U24-32
ui4

uis

U21

uz22

U3

u23

u20

U16-19

Us-7, Ug, U10, U12
ut-4

U24, U26-32
us, utl

u2s

R1




Date: Feb 9, 1984
Auther: Richard Ohran

Design Change:

Engineering Change Orders

Addition of boot PROM to IFU board

Purpose:

Board Changes:

Connect the pins listed below:

Ref Designation

2716 PROM
2716 PROM
2716 PROM
2716 PRCOM
2716 PRCM
2716 PROM
2716 PROM
2716 PRCM
2716 PROM
2716 PROM
2716 PROM
2716 PROM
2716 PROM
2716 PROM
2716 PROM
2716 PROM
2716 PRCM
2716 PRCM
2716 PRCM
2716 PROM
716 PROM
2716 PROM
2716 PROM
2716 PROM
uid
uz0

Pin #

pin 1
pin 2
pin 3
pin 4
pin 5
pin 6
pin 7
pin 8
pin 9
pin 10
pin 11
pin 12
pin 13
pin 14
pin 15
pin 16
pin17
pin 18
pin 19
pin 20
pin 21
pin 22
pin 23
pin24
pin 3
pint4

IFU Board (REV B)
To Ref Designation
to u?
to u7
to u”7
to u?
to u?
to u7
to u?
to u?y
to u2s
fo u2s
to u25
to GND
fo u2s
to u2s
to u2s
to uz2b
to uz2b
to GND
to pin15
to uts
to PROM 2716
to ui0
to uio
to +5v
to ui0
to u10

Pin #

pin 8
pin 6
pin 4
pin 2
pin 11
pin 13
pin 15
pin 17
pin 2
pind
pin 6
pin 8
pin 11
pin 13
pin 15
pin 17
u3
pin4
pin 24
pin 15
pin 17
pin3
pin3




Cut the traces which connect the pins listed below:

Ref Designation

u20

Explanation:

Pin #

pind

To

to

Ref Designation

u20

Pin #

pind

Board Side

solder side




6.IFU48 16.1FU45

7.MD29 14.MD26
8.MD28 13.MD27
9.IFU47 12.IFU46
10.GRND 11.IFU42

U290 LS374 Octal D-Type Flip-Flops.
3-State Cutputs. Common Qutput Control.
Common Clock.

1.Sels.L 20.Vce

2.IFU50 19.IFU43
3.MD39 18.MD32
4.MD38 17.MD33
5.IFU49 16.1FU44
6.IFU48 15.1FU45
7.MD37 14.MD34
8.MD36 13.MD35
9.IFU47 12.1FU46
10.GRND 11.1IFU42

U30 LS374 Octal D-Type Flip-Flops.
3-State Outputs. Common Output Control.
Common Clock.

1.Sel4.L 20.Vee

2.IFUs0 19.IFU43
3.MD47 18.MD40
4.MD46 17.MD41
5.IFU49 16.1FU44
©.IFU48 16.IFU45
7.MD45 14.MD42
8.MD44 13.MD43
9.IFU47 12.IFU46
10.GRND 11.IFU42

U31 LS374 Octal D-Type Flip-Flops.
3-State Outputs. Common Qutput Control.
Common Clock.

1.8el7.L 20.Vcc

2.IFUS0 19.IFU43
3.MD55 18.MD48
4.MD54 17.MD43
5.IFU49 16.IFU44
6.IFU48 15.IFU45
7.MD53 14.MDS0
8.MD52 13.MD51
9.IFU47 12.IFU46
10.GRND 11.IFU42

U32 L8374 Octal D-Type Flip-Flops.
3-State Cutputs. Common Qutput Control.
Common Clock.
1.Sel6.L 20.Vcc
2.IFUS0 19.IFU43
3.MD63 18.MD56




4.MD62
5.IFU49
6.IFu48
7.MD61
8.MDE0
S.IFU47
10.GRND

R1
1.Vce
2.IFUPulP

17.MD57
16.IFU44
15.IFU45
14.MD58
13.MD59
12.IFU46
11.IFU42
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CDP CHIP PINOUT

U0 CTS206-8 8 Pin Dipswitch.
1.CDP54
2.CDP54
3.CDP54
4.CDP54
5.CDP54
6.CDP54
7.CDP54
8.CDP54

U1 LS191 Synchronous Up/Down Counters.
1.GRND

2.969

3.568

4.CDP33

5.CDP31

6.NC

7.NC

8.GRND

U2LS191 Synchronous Up/Down Counters.
1.GRND

2.865

3.564

4.CDP33

5.CDP31

6.566

7.567

8.GRND

U3LS191 Synchronous Up/Down Counters.
1.GRND

2.561

3.860

4.CDP33

5.CDP31

6.562

7.563

8.GRND

U4 N825129 1024-Bit Bipolar Prom (256 «4).
1.CDP43

2.CDP38

3.CDP39

4.CDP42

5.CDP41

6.CDP37

7.CDP40

8.GRND

16.CDP55
15.CDP56
14.CDP57
13.0DP58
12.CDP59
11.CDP&0
10.CDP61
9.CDP62

Binary.
16.Vce
15.GRND
14.CDP30
13.NC
12.NC
11.CDP32
10.GRND
9.GRND

Binary.
16.Vcc
15.GRND
14.CDP29
13.CDP30
12.NC
11.CDP32
10.GRND
2.GRND

Binary.
16.Vce
15.GRND
14.CPUCIk.U
13.CDP29
12.NC
11.CDP32
10.GRND
9.GRND

16.Vce
15.CDP36
14.GRND
13.GRND
12.CDP31
11.CDP33
10.CDP34
9.CDPR35

US L8374 QOctal D-Type Flip-Flops. 3-State Qutputs.




Common Qutput Control.
Common Clock.

1.GRND

2.CDP38

3.MY1

4.CDP42

5.CDP37

6.CDP38

7.CDP36

8.CDP43

9.CDP39

10.GRND

U6 Not Currently Used.
1.GRND

2.NC

3.NC

4.NC

5.NC

6.NC

7.NC

8.GRND

U7 LS383 Dual 4-Bit Binary Counters.
1.CDP69

2.GRND

3.NC

4.NGC

5.CDP68

6.CDPG3

7.GRND

U7A LS393 Dual 4-Bit Binary Counters.
1.CDP58
2.GRND
3.CDP59
4.CDP60
5.CDP61
6.CDP62
7.GRND

U7B 19.6 mhz Oscillator.
1.CDP71

2.NC

3.NC

4.NC

5.NC

6.NC

7.GRND

20.Vcc
19.CDP43
18.MY0
17.MX1
16.CDP42
16.CDP41
14.CDP40
13.MX0
12.CDP40
11.CPUCK.U

186.Vce
156.Vce
14.GRND
13.CDP73
12.CDP72
11.GRND
10.CDP69
9.CGRND

14.Vce
13.CDP63
12.GRND
11.NC
10.CDP87
S.NC
8.NC

14.Vec
13.CDP66
12.GRND
11.CDPSS
10.CDP56
9.CDP57
8.CDPS8

14.Vce
13.NC
12.NC
11.NC
10.NC
9.NC
8.CDP70

U8 LS74 Dual D-Type Positive-Edge-Triggered Flip-Flops

With Preset And Clear.
1.CDP65
2.Vce

14.Vce
13.Dst3.L




3.KStrobe.U 12.Vcc
4.Vce 11.CIk50
5.810 10.Vce
6.NC 9.NC
7.GRND 8.ClkReq.L
U9 LS08 Quadruple 2-Input. Positive-And Gates.
1.CDP18 14.Vce
2.CDP20 13.CDPG4
3.DataPortRdy 12.Reset.L
4.Src=10D.L 11.CDP65
5.Dst=10D.L 10.Resset.L
6.CDP46 9.Dst6.L
7.GRND 8.CDP32
U10LS195 4-Bit Parallel-Access Shift Registers.
1.NC 16.Vce
2.GRND 15.NC
3.GRND 14.NC
4.Nce 13.NC
5.Vcc 12.CDP48
6.Vcc 11.NC
7.GRND 10.CPUCIk.U
8.GRND 9.CDP47
U11 S140 Dual 4-Input Positive-Nand £0-OHM Line Drivers.
1.NC 14.Vcc
2.NC 13.CDP48
3.NC 12.CDP48
4.NC 11.NC
5.NC 10.CDP43
6.NC 9.CDP438
7.GRND 8.10CIk.U
U12 L8251 DataSelectors/Multiplexers. True And Inverted 3-State
Outputs. .
1.GRND 16.Vce
2.GRND 15.GRND
3.GRND 14.GRND
4.GRND 13.868
5.BUSS 12.878
6.NC 11.10A0
7.CDP28 10.10A1
8.GRND 9.10A2
U13L8251 Data Selectors/Multiplexers. True And Inverted 3-State
Outputs.
1.GRND 16.Vcc
2.GRND 15.GRND
3.GRND 14.GRND
4.GRND 13.869
5.BUS9 12.879
6.NC 11.10A0
7.CDP28 10.10A1




8.GRND 9.10A2

U14 L8191 Synchroncous Up/Down Counters. Binary.

1.GRND 16.Vcc

2.871 15.GRND
3.870 14.CPUCIK.U
4.CDP35 ” 13.CDP45
5.CDP24 12.NC

6.572 11.CDP32
7.873 10.GRND
8.GRND 9.GRND
U15LS191 Synchronous Up/Down Counters. Binary.
1.GRND 16.Vcc
2.875 15.GRND
3.574 14.CDP45
4.CDP35 13.CDP44
5.CDP34 12.NC

6.576 11.CDP32
7.877 10.GRND
8.GRND 9.GRND
U16 LS191 Synchronous Up/Down Counters. Binary.
1.GRND 16.Vcc
2.879 15.GRND
3.578 14.CDP44
4.CDP35 13.NC
5.CDP34 12.NC

6.NC 11.CDP32
7.NC 10.GRND
8.GRND 9.GRND
U17 LS173 4-Bit D-Type Registers. 3-State Outputs.
1.DataPortSel.L 16.Vcc
2.DataPortSel.L 15.GRND
3.MemAdr16 : 14.CDP14

4. MemAdri17 13.CDP15
5.NC 12.CDP16
6.NC 11.CDP17
7.CPUCIk.U 10.Dst=MAR.L
8.GRND 9.Dst=MAR.L
U18 LS163 Synchronous 4-Bit Conters. Binary, Synchronous Clear.
1.Dst=MAR.L 16.Vcc
2.CPUCIk.U 15.NC
3.BUSO 14.CDP14
4.BUS1 13.CDP15
5.BUS2 12.CDP16
6.BUS3 11.CDP17
7.GRND 10.GRND
8.GRND 9.Dst=HMAR.L

U19 832 Quadruple 2-Input. Positive-Or Gates.
1.10Ck.U 14.Vcc




2.8rc2.L. 13.NC

3.CDP64 12.NC
4.Dst=MAR.L 11.NC
5.CPUCIK.U 10.Dst = MD.L
6.LdCPUAdrReg.L 9.CPUCIK.U
7.GRND 8.LdCPUDataReg.L
U20 8125 Quadruple Bus Buffer Gates With Three-State Qutputs.
1.DataPortSel.L 14.Vce

2.GRND 13.NC
3.MDatag4/1¢’ 12.NC
4.DataPortSel.L 11.MC

5.CDP22 10.GRND
o.MBataR/W’ 9.NC

7.GRND 8.NC

1J21 LS04 Hex Inverters.

1.Reset.L 14.Vce

2.CDP51 13.CDP46

3.NC 12.CDP47

4.NG 11.DataPortSel
5.GateReq 10.DataPortSel.L.
6.CDP13 9.Src0.L
7.GRND 8.8rc0

U22 L.S74 Dual D-Type Positive-Edge-Triggered Flip-Flops
With Preset And Clear.

1.CDP19 14.Vce

2.GRND 13.LdCPUAdrReg.L

3.CDP18 12.CDP19

4.L.dCPUDataReg.L 11.CDP19

5.NC 10.CDP18

6.CDP22 9.CDP20

7.GRND 8.CDP21

U23 1.5251 Data Selsctors/Multiplexers. True And Inverted 3-State
Outputs.

1.GRND 16.Vce

2.924 15.844

3.GRND 14.GRND

4.CGRND 13.864

5.BUS4 12.574

6.NC 11.10A0

7.CDP28 10.10A1

8.GRND 2.10A2

U24 L8251 Data Selectors/Multiplexers. True And Inverted 3-State
Outputs.

1.GRND 16.Vece

2.825 15.845

3.GRND 14.GRND

4.GRND 13.865

5.BUSS 12.875

8.NC 11.1CA0




7.CDP28 10.10A1
8.GRND 9.10A2
U25 L8251 Data Selectors/Multiplexers. True And Inverted 3-State
Cutputs.
1.GRND 16.Vce
2.526 15.546
3.GRND 14.CRND
4.GRND 13.866
5.8US6 12.876
6.NC 11.10A0
7.CDP28 10.10A1
8.GRND 9.10A2
U26 LS251 Data Selectors/Multiplexers. True And Inverted 3-State
Outputs.
1.GRND 16.Vee
2.GRND 15.847
3.GRND 14.GRND
4.GRND 13.867
5.BUS7 12.877
6.NC 11.10A0
7.CDP28 10.10A1
8.GRND 9.10A2
U27 LS138 3- To 8-Line Decoders/Bemultiplexers.
1.10A0 16.Vcc
2.10A1 15.Dst0.L
3.10A2 14.Dst1.L
4.Dst=10D.L 13.0Dst2.L
5.Bnk0 12.Dst3.L
6.Vce 11.Dst4.L
7.Dst7.L 10.Dst5.L
8.GRND 9.Dst6.L
U28 LS138 3- To 8-Line Decoders/Demultiplexers.
1.10A0 16.Vcc
2.10A1 15.8rcO.L
3.10A2 14.Src1.L
4.8rc=10D.L 13.8rc2.L
5.Bnk0 12.8rc3.L
6.Vce 11.8rc4.L
7.8rc7.L 10.8rc5.L
8.GRND 9.8rc6.L
U28 TMS6011 Universal Asynchronous Receiver Transmitter.
1.Vss(+ 5v) 40.CDP54
2.Vgg{-12v) 39.Vcc
3.Vdd{GRND) 38.Vce
4.GRND 37.Vce
5.847 35.Vee
6.546 35.Vce
7.845 34.Vee
8.844 32.BUS7




9.843 32.BUSS

10.842 31.BUSS
11.841 30.BUS4
12.840 29.BUSS
13.NC 28.BUS2
14.853 27.BUSH
15.852 26.BUSO
16.GRND 25.CDPS3
17.CDP54 24.NC
18.CDP49 23.CDP50
19.851 22.850(TBRE-Synchronous UART Mod)
20.CDP52 21.CDP51
UB0 LS240 Octal Buffers/Line Drivers/Line Receivers.
Inverted 3-State Outputs.
1.GRND 20.Vcc
2.DispReq.L 18.GRND
3.CDP7 18.CDPO
4.DataPortReq.L 17.XtraReq3.L
5.CDP6 16.CDP1
6.IFUReq.L 15.XtraReq2.L
7.CDP5 14.CDP2
8.RefReq.L 13.XtraReqi.L
9.CDP4 12.CDP3
10.GRND 11 XtraFeqO.L

U31 SN278 4-Bit Cascadeable Priority Registers.
Latched Data Inputs.

Priority Output Gating.
1.GateReq 14.Vcc
2.CDP2 13.CDP1
3.CDP3 12.CDPO
4.GRND 11.NC
5.CDP8 10.DispSel
6.RefSel 9.CDP9
7.GRND 8.CDP10

U32 SN278 4-Bit Cascadeable Priority Registers.
Latched Data inputs.

Priority Qutput Gating.
1.GateReq 14.Vcc
2.CDP6 13.CDP5
3.CDP7 12.CDP4
4.CDP8 11.NC
5.AnyReq 10.CDP11
6.XtraSel3 9.CDP12
7.GRND 8.XtraSel2
U33LS08 Quadruple 2-Input. Positive-And Gates.
1.CDP9 14.Vcc
2.CDP13 13.CDP13
3.DataPortSel 12.CDP11
4.CDP13 11.XtraSel0

5.CDP10 10.CDP13




6.IFUSel 9.CDP12

7.GRND 8.XtraSelt
U34 LE251 Data Selectors/Multiplexers. True And Inverted 3-State
Outputs.
1.GRND 16.Vce
2.523 15.843
3.GRND 14.853
4.GRND 13.863
5.BUS3 12.573
6.NC 11.10A0
7.CDP28 10.10A1
8.GRND 9.10A2
U35 L8251 Data Selectors/Multiplexers. True And Inverted 3-State
Qutputs.
1.832 16.Vce
2.822 15.842
3.GRND 14.852
4.GRND 13.862
5.BUS2 12.872
6.NC 11.10A0
7.CDP28 10.10A1
8.GRND 0.10A2
U36 LS251 Data Selectors/Multiplexers. True And Inverted 3-State
Cutputs.
1.831 16.Vcc
2.821 15.841
3.GRND 14.851
4.GRND 13.561
5.BU31 12.871
6.NC 11.10A0
7.CDP28 10.10A1
8.GRND 9.10A2
U37 LS251 Data Selectors/Multiplexers. True And Inverted 3-State
Outputs.
1.830 16.Vcc
2.520 15.840
3.510 14.850
4.GRND 13.860
5.BUSO 12.870
6.NC 11.10A0
7.CDP28 10.10A1
8.GRND 9.I0A2

U38 L8374 Octal D-Type Flip-Flops. 3-State Qutputs.
Common Output Control.
Common Clock.

1.GRND 20.Vcc
2.821 19.820
3.KB1 18.KB0O

4.KB6 17.KB2




5.826
6.525
7.KB5
8.KB4
8.824
10.GRND

16.822

15.823

14.KB3

13.KB7{Reserved For 8th Keyboard Bit)
12.827(Reserved For 8th Keyboard Bit)
11.KStrobe. U

U39 LS32 Quadruple 2-Input. Positive-Or Gates.

1.NG(CTS-Synchronous UART Mod)
2.NC(CDP74-Synchrenous UART Mod)
3.NC(CBP75-Synchronous UART Mod)
4.Bnk0

5.8rc=10D.L

6.CDP28

7.GRND

14.Vce
13.Dst4.L
12.10Clk.U
11.CDP50
10.10CIk.U
9.Src4.L
8.CDP49

U40 8374 QOctal D-Type Flip-Flops. 3-State Qutputs.

Common Qutput Contral.
Common Clock.

1.CDP23

2.Mem7

3.BUS7

4.BUS4

5.Mem4

6.Mem2

7.BUS2

8.BUSO

9.MemO

10.GRND

20.Vce

19.Mem6

18.BUS6

17.BUSS

16.Mem5

15.Mem3

14.BUS3

13.BUS1

12.Mem1
11.LdCPUDataReg.L

U41 LS374 QOctal D-Type Flip-Flops. 3-State Outputs.

Common Output Control.
Common Clock.

1.Src=MD.L

2.BUS4

3.Mem4

4. Mem2

5.BUS2

6.BUSO

7.MemO

8.Mem6

9.BUS6

10.GRND

20.Vcc

19.BUSS
18.Mem5
17.Mem3
16.BUS3
15.BUS1
14.Mem1
13.Mem7
12.BUS7
11.CDP24

U42 LS374 Octal D-Type Flip-Flops. 3-State Outputs.

Common Qutput Control.
Common Clock.

1.DataPortSel.L

2.MemAdr4

3.BUS4

4.BUS2

5.MemAdr2

6.MemAdr1

7.BUS1

20.Vcc

19.MemAdrS
18.BUSS
17.BUS3
16.MemAdr3
156.MemAdr0
14.BUSO
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8.BUS6 13.BUSY
9.MemAdr6 12.MemAdr7
10.GRND 11.LdCPUAdrReg.L
U43 S00 Quadruple 2-input. Positive-Nand Gates.
1.CIrReq 14.Vcc
2.DataPortSel 13.CDP21
3.CDP18 12.LdCPUAdrReg.L
4.DataPortSel 11.DataPortReq.L
5.GateData 10.DataPortSel
6.CDP23 9.DataStrobe
7.GRND 8.CDP24
U44 LS04 Hex Inverters.
1.MBO 14.Vcc
2.820 13.NC(TBRE-Synchronous UART Mod)
3.MB1 12.NC(CDP74-Synchronous UART Mod)
4.531 11.NC{CDP75-Synchroncus UART Mod)
5.MB2 10.NC{S50-8ynchroncus UART Mod)
6.832 9.NC
7.GRND 8.NC
U45 LS138 3- To 8-Line Decoders/Demultiplexers.
1.CDP25 16.Vce
2.CDP27 15.Bnk0
3.CDP26 14.Bnk1
4.GRND 13.Bnk2
5.GRND 12.Bnk3
6.Vcc 11.Bnk4
7.Bnk7 10.Bnk5
8.GRND 9.Bnk6

U46 LS377 Octal D-Type Flip-Flops. Single-Rail Qutputs.
Common Enabie. Common Glock.

1.Dst=10A.L
2.0DbP25
3.BUS3
4.NC

5.NC

6.NC

7.NC

8.BUSC
9.10A0
10.GRND

20.Vcc
19.CDP27
18.BUS4
17.BUSS
16.CDP26
15.10A2
14.BUS2
13.BUS1
12.10A1
11.CRPUCIk.U

U47 LS244 Octal Buffers/Line Drivers/Line Receivers.

Noninverted 3-State Cutputs.

1.CDP28
2.NC
3.NC
4.GRND
5.BUS15
6.GRND
7.BUS13

20.Vcc
19.CDP28
18.NC
17.NC
16.BUS10
15.GRND
14.BUS12




8.GRND 12.GRND
9.BUS11 12.BUS14
10.GRND 11.GRND
U48 MC1489 Quadruple Line Receivers.

1.Serialin 14.Vcc
2.NC 13.NC
3.CDP52 12.NC
4.NC 11.NC
5NC 10.NC
6.NC A.NC
7.GRND 8.KC

U49 MC1488 Quadruple Line Drivers.

1.DCV=-12v 14.DCV= +12v
2.CDP53 13.NC
3.SerialOut 12.NC
4.NC 11.NO
5.NC 10.NC
6.NC 9.NC
7.GRND 8.NC

1J50 LS374 Octal D-Type Flip-Flops. 3-State Outputs.
Commoen Qutput Control.
Common Clock.

1.CDP23 20.Vcc
2.Memg 19.Mem8
3.BUSY 18.BUSS
4.BUS11 17.BUS10
5.Mem11 16.Mem10
6.Memi3 15.Memi2
7.8US13 14.BUS12
8.BUS15 13.BUS14
9.Mem15 12.Mem14
10.GRND 11.LdCPUDataReg.L
US1 L8374 Octal D-Type Flip-Flops. 3-State Qutputs.
Common Qutput Gontrol.
Common Clock.

1.Src=MD.L 20.Vcc
2.BUS11 19.BUS10
3.Memi1 18.Mem10
4. Mem13 17.Mem12
5.BUS13 16.BUS12
6.BUS15 16.BUS14
7.Mem1& 14.Mem14
8.Mem8 13.Mem9
9.BUSS8 12.BUS9
10.GRND 11.CDP24

U52 L8374 QOctal D-Type Flip-Flops. 3-State Qutputs.
Common Qutput Conitrol.
Common Clock.

1.DataPortSel.L 20.Vce

11




2.MemAdr10
3.BUS10
4.BUS12
5.MemAdri2
6.MemAdri4
7.BUS14
8.BUS9
2.MemAdr9
10.GRND

R1
1.Vece

Y1
1.CDP72

J1

1.CDP68
2.CDP67
3.CDP66

J2

1.CDP71
2.CDP70
3.CDP69

19.MemAdrii
18.BUS11
17.BUS13
16.MemAdr13
15.MemAdr15
14.BUS15

13.BUS8
12.MemAdr8
11.LdCPUAdrReg.L

2.CDP19

2.CDP73

12




CDP SIGNAL NAME LIST

AnyReq = ... U32-5, DH2

BnkO . U27-5, U28-5, U38-4, U45-15, BS2

Bnkt .. U45-14, AD1

Bnk2 . U45-13, AE1

Bnk3 .. U45-12, AE2

Bnk4 ... U45-11, AF1

Bnks . U45-10, AF2

Bnk6 U45-9, AH1

Bnk7 u45-7, AH2

BUSO U18-3, U29-26, U37-5, U40-8, U41-6, U42-14, U46-8, AK1
BUST . U18-4, U29-27, U36-5, U40-13, U41-15, U47-7, U46-13, AK2
BUsS2 = ... U18-5, U23-28, U35-5, U40-7, U41-5, U42-4, U45-14, AL1
BUS3 U18-6, U29-29, U34-5, U40-1, U41-16, U42-17, U46-3, AL.2
BUS4 ... U23-5, U29-30, U40-4, U41-2, U42-3, U46-18, AN1
BUSS . U24-5, U28-31, U40-17, U41-19, U42-18, U46-17, AN2
BUS6 ... U25-5, U29-32, U40-18, U41-9, U42-8, AP1

BUS7 L U26-5, U29-33, U40-3, U41-12, U42-13, AP2
BUS8 = ... U12-5, U50-18, US1-9, US2-13, AR1

BUS8 ... U13-5, US0-3, U51-12, U52-8, AR2

BUS1C ... U47-16, US0-17, U51-19, U52-3, AS1

BUS1T .. U47-9, U50-4, U51-2, U52-18, AS2

BUS12 ... U47-14, U50-14, U51-16, U52-4, AU1

BUS13 ... U47-7, Us0-7, U51-5, U52-17, AU2

BUS14 ... U47-12, U50-13, U51-15, US2-7, AV1

BUS15 ... U47-5, US0-8, U51-6, U52-14, AV2

¢cbPO U30-18, U31-12

coPr L. U30-16, U31-13

cbP2 L. U30-14, U31-2

cbP3 . U30-12, U31-3

cbP4 U30-9, U32-12

cbpPs U30-7, U32-13

¢cbP6 . U30-5, U32-2

CDP7 veeenennns UB0-3, U32-3

¢cbP8 U31-5, U324

coP U31-9, U33-1

CbP10 .. U31-8, U33-5

coP11 U32-10, U33-12

¢brPi2 ... U32-9, U339

CDP13 U21-6, U33-2, U33-4, U33-10, U33-13

CcbP14 ... U17-14, U18-14

CcbpP1s U17-13,U18-13

CbP16 ... uU17-12, U18-12

CbP17 U17-11, U18-11

CbPi18 .. Us-1, U22-3, U22-10, U43-3

CbP18 .. U22-1, U22-11, U22-12, R1-2

cbP20 ... Ug-2, U22-9

cbP21 ... U22-8, U43-13

cbpP22 ... U20-5, U22-6

cbP23 ... U40-1, U43-6, US0-1

cbP24 ... U41-11, U43-8, U51-11

cbpP2s ... U45-1, U46-2

cbpP26 ... U45-3, U46-16




!
|
2 \
|
CDP27 e U45-2, U46-19
CDP28 e U12-7, U13-7, U23-7, U24-7, U25-7, U26-7, U34-7, U35-7,
U36-7, U37-7, UR9-6, U47-1, U47-19
CDP23 . U2-14, U3-13 |
CDP30 e Ut-14, U2-13 i |
CDP31 oo U1-5, U2-5, U3-5, U4-12 |
CDP32 e U1-11, U2-11, U3-11, US-8, U14-11, U15-11, U16-11 |
CDP33 e U1-4, U2-4, U3-4, U4-11 |
CDP34 o U4-10, U14-6, U15-5, U16-5 |
CDP25 e, U4-9, U14-4, U15-4, U16-4 |
CDP36 e U4-15, Us-2, U5-7 ‘
CDP37 e, U4-6, U5-5 |
CDP38 e U4-2, U5-6 |
N U4-3, U5-9 }
CDP40 . U4-7, U5-12, US-14 |
CDP41 . U4-5, U5-15
CDP42 . U4-4, U5-4, U5-16
CDP43 . U4-1, U5-8, U5-19 |
CDP44 .. U15-13, U16-14 |
CDP45 . U14-13, U15-14 |
CDP46 . Ug-6, U21-13 |
CDP47 . U10-9, U21-12 |
CDP48 ... U10-12, U11-9, U11-10, U11-12, U11-13 |
CDP49 . U29-18, U39-8 |
CDP50 e U29-23, U39-11
CDP51 e, U21-2, U29-21
CDP52 U29-20, U48-3
CDP53 e U29-15, U49-2
CDP54 e U0-1, U0-2, U0-3, U0-4, UO-5, U0-6, U0-7, U0-8, U29-17,
U29-40 |
CDP55 e Uo-16, U7A-11 |
CDP56 . U0-15, UTA-10 |
CDP57 e, Uo-14, U7A-9
CDP58 e U0-13, U7A-1, UTA-8
CDP59 e Uo-12, U7A-3
CDPSO .. i UO-11, U7A-4 ‘
CDP61 e, U0-10, UTA-5 |
COP62 . Uo-9, U7A-6 |
CDP63 . u7-6, U7-13 |
cbPed . Ug-13, U19-3 |
CDPE5 .. Us-1, Ug-11 ;
CDP66 e U7A-13,J1-3 |
CDP67 e U7-10, J1-2 |
CDPB8 e, U7-5, J1-1 |
CDP69 . Us-10, U7-1, J2-3
CDP70 . U7B-8, J2-2 |
COPT1 . U7B-1, J2-1 |
CDP72 Ue6-12, Y1-1 r!
CDP73 e, Us-13, Y1-2 |
(COP74 . U39-2, U44-12, SYNCHRONOUS UART MOD)
(COP75 . U39-3, U44-11, SYNCHRONOUS UART MOD)
CK50 e, Us-11, BH1
CkReql s us-8, BD1
CrReq v, U43-1, BM2




CPUCKU e U3-14, U5-11, U10-10, U14-14, U17-7, U18-2, U19-5, U19-9,

U46-11, BH2
(CTS U33-1, PINOUT FINGER NOT RESERVED, SYNCHRONOUS UART MOD)
DataPortRdy ... U9-3, DM2
DataPortReq.L  .......... U30-4, U43-11 |
DataPortSel ... U21-11, U33-3, U43-2, U43-4, U43-10 |
DataPortSel.L ... U17-1, U17-2, U20-1, U20-4, U21-10, U42-1, U52-1 |
DataStrobe ... U43-9, DE1 |
DCV=+12V o, U49-14 \
DCV=-12V e U49-1 |
DispReq.L oo U30-2, CB1 |
DispSel e, U31-10, CF2 }
DstOL e u27-15, BU2 |
DstiL e u27-14 ‘
Dst2L e, u27-13 |
Dst3.L . U8-13, U27-12 |
Dst4dL e u27-11, U39-13 |
DstS.L e u27-10 |
Dst6.L e ug-9, U27-9 |
Dst7.L e, u27-7 ‘ ‘
Dst=HMARL ... u18-9, CT2 |
Dst=IOAL ... U46-1, BA1 |
Dst=IOD.L ..., U9-5, U27-4, BB1 |
Dst=MAR.L ... U17-9, U17-10, U18-1, U19-4, CH1
Dst=MD.L ... U19-10, CF1
GateData @ .......... U43-5, DF1
GateReq oo U21-5, U31-1, U32-1, DH1
GRND o U1-1, Ut-9, U1-10, U1-15, U2-1, U2-9, U2-10, U2-15, U3-1,

U3-9, U3-10, U3-15, U4-13, U4-14, Us-1, U6-1, UB-9,

uUe-11, Us-14, U7-2, U7-12, U7A-2, U7A-12, U10-2, U10-3,
U10-7, U12-1, U12-2, U12-3, U12-4, U12-14, U12-15,

U13-1, U13-2, U13-3, U13-4, U13-14, U13-15, U14-1, U14-9,
U14-10, U14-15, U15-1, U15-9, U15-10, U15-15, U16-1,
u16-9, U16-10, U16-15, U17-15, U18-7, U18-10, U20-2,
U20-10, U22-2, U23-1, U23-3, U23-4, U23-14, U24-1,

U24-3, U24-4, U24-14, U25-1, U25-3, U25-4, U25-14,

U26-1, U26-2, U26-3, U26-4, U26-14, U28-4, U29-16,

U30-1, U30-19, U31-4, U34-1, U34-3, U34-4, U35-3, |
U35-4, U36-3, U36-4, U37-4, U38-1, U45-4, U45-5,
U47-4,U47-6, U47-8, U47-11, U47-13, U47-15

|
IFUReq.l v, U30-6, CC1 |
IFUSel e U33-6, CH2
I0A0 . U12-11, U13-11, U23-11, U24-11, U25-11, U26-11, U27-1, |
U28-1, U34-11, U35-11, U36-11, U37-11, U46-9, BR1 |
I0A1 o, U12-10, U13-10, U23-10, U24-10, U25-10, U26-10, U27-2, e\
U28-2, U34-10, U35-10, U36-10, U37-10, U46-12, BR2 4;
I0A2 U12-9, U13-9, U23-9, U24-9, U25-9, U26-8, U27-3, U28-3,
U34-9, U35-9, U36-9, U37-9, U46-15, BS1 |
I0CKkU e, U11-8, U19-1, U39-10, U39-12, AT2 |
KBO e U38-18, BK1
KB1 e U38-3, BK2
KB2 e U38-17, BL1
KB3 e U38-14, BL2

KB4 .. U38-8, BN1




KBS
KB6
KStrobe U ...
LdCPUAdrReq.L. ..........
LdGPUAdrReq.L ..........
MBO
MB1T L
MB2
MDataR/W ..........
MData64/16"  ..........
MemO .
Memi ...
Mem2 ..
Mem3 ...
Mem4d
Memb5 ...
Mem6 0 .
Mem7 s
Mem8 ...
Mem9®
Memi0O ...
Memii ..
Memi2 ...
Memi3 ...
Mem14 ...
Memis ...
MemAdr0o ...
MemAdrt ...
MemAdr2 ...
MemAdr3 ...
MemAdrd ...
MemAdr5 ...
MemAdré6 ...
MemAdr7 ...
MemAdr8 = ...
MemAdr8 ...
MemAdri0 ...
MemAdri1 ...
MemAdri2 ...
MemAdri3 ...
MemAdri4 ...
MemAdris ...
MemAdrié ...
MemAdri7 ...
MemAdri8 ...
MemAdrig ...
MXO0
MX1T
MYO
MYt
NC

U3s-4, BP1

Us-3, U3s-11, BP2

U19-6, U22-13, U42-11, U43-12, UL2-11
U19-8, U22-4, U40-11, U50-11
U44-1, AA1

U44-3, AB1

U44-5, AC1

U20-6, DF2

U20-3, DE2

U40-9, U41-7, CK1

U40-12, U41-14, CK2

U40-6, U41-4, CL1

U40-15, U41-17, CL2

U40-5, U41-3, CN1

U40-16, U41-18, CN2

U40-19, U41-8, CP1

U40-2, U41-13, CP2

U50-19, U51-8, CR1

Us0-2, U51-13, CR2

Ub0-16, U51-18, CS1

Us0-5, U51-3, CS2

Us0-15, Us1-17, CU1

Us0-6, U51-4, CU2

Us0-12, U51-14, CV1

Us0-9, U51-7, Cv2

U42-15, DK1

U42-6, DK2

u42-5, DL1

U42-16, DL2

UJ42-2, DN1

U42-19, DN2

U42-9, bP1

U42-12, DP2

us2-12, DR1

Us2-9, DR2

us2-2, DS1

U52-19, bS2

us2-5, DU1

uUs2-16, bu2

uUs2-6, bv1

Us2-15, DV2

u17-3, D72

U17-4, DJ2

CM2, (NOT IMPLEMENTED YET)
CE2, (NOT IMPLEMENTED YET)
U5-13, BE1

uUs-17, BE2

us-18, BF1

Us-3, BF2

U1-6, U1-7, U1-12, U1-13, U2-12, U3-12, UB-2, UB-3, UB-4,
Ug-5, Us-6, U6-7, U7-3, U7-4, U7-8, U7-8, U7-11,
U7B-2, U7B-3, U7B-4, U7B-5, U7B-6, U7B-9, U7B-10,
U7B-11, U7B-12, U7B-12, U7B-13, U8-6, U8-9, U10-1,




..........

----------

u10-11, U10-13, U10-14, U111, U11-2, U11-3, U114,
U11-5, U11-6, U11-11, U12-6, U13-6, U14-12, U15-12,
u16-6, U16-7, U16-12, U16-13, U17-5, U17-6, UI18-15,
U19-11, U18-12, U19-13, U20-8, U20-9, U20-11, LJ20-12,
U20-13, U21-3, U21-4, U22-5, U23-6, U24-6, U25-6,
U26-6, U28-13, U28-24, U31-11, U32-11, U34-6, U35-6,
U36-6, U37-6, U39-1, U38-2, Li33-3, U44-8, U44-9,
U44-10, U44-11, U44-12, U44-13, U46-4, U46-5, U48-6,
UA46-7, U47-2, U47-3, U47-17, U47-18, U48-2, U48-4,
U48-§, U48-6, U48-8, U48-9, U48-10, U48-11, U48-12,
U48-13, U48-4, U48-5, U49-6, U49-8, U48-9, U49-10,
U49-11, U49-12, U49-13

uUg30-8, G

U3i-g, CJ2

Ug-10, Us-12, U21-1, BJ2

U37-4, GRND

U36-4, GRND

U35-4, GRND

U34-4, GRND

U23-4, GRND

U24-4, GRND

U25-4, GEIND

U26-4, GRND

U12-4, GRND

U13-4, GRND

u8-5, u37-3

U38-3, GRND

U3a5-3, GRND

us34-3, GRND

U23-3, GRND

U24-3, GRND

U25-3, GRND

U26-3, GRND

U12-3, GRND

U13-3, GRND

U37-2, U3s-18

U3s-2, U38-2

U3s-2, U38-16

U34-2, U38-15

U23-2, U38-9

u24-2, U38-6

U26-2, Uss-5

U26-2, GRND

u12-2, GRND

u13-2, GRND

U37-1, U44-2

U36-1, U44-4

U35-1, U44-6

U34-1, GRMND

U23-1, GRMD

U24-1, GRND

U25-1, GRND

U26-1, GRND

U12-1, GRND




839
S840
S41
842
843
S44
845
S46
847
848
S49
S50
S51
862
853
S54
855
856
ss7
S58
859
S60
861
862
863
864
865
S66
S67
©68
S69
S70
S71
872
873
§74
875
876
s77
878
S79
Serialln
SerialQut
Src0
SrcO.L
Src1.L
Src2.L
Src3.L
Src4.L
Srch.L
Src6.L
Src7.L
Src=10D.L
Src=MD.L

.......... U13-1, GRND
.......... U29-12, U37-15
.......... U2g-11, U36-15
.......... U29-10, U35-15
.......... U29-9, Us4-15
.......... U23-15, U29-8
.......... U24-15, U2g-7
.......... u25-15, U28-6
.......... U28-15, U29-5
.......... U12-15, GRND
.......... U13-15, GRND
.......... U29-22, U37-14, (U44-10, UU37-14, SYNCHRONQUS UART MOD)
.......... Uz2g9-19, U36-14
.......... U29-15, U3s-14
.......... U29-14, U34-14
.......... U23-14, GRND
.......... U24-14, GRND
.......... U25-14, GRND
.......... U26-14, GRND
.......... U12-14, GRND
.......... U13-14, GRND
.......... U3-3, U37-13
.......... u3-2, U36-13
.......... U3-6, U35-13
.......... U3-7, U34-13
.......... U2-3, U23-13
.......... u2-2, u24-13
.......... U2-6, U256-13
.......... uU2-7, U26-13
.......... U1-3, U12-13
.......... u1-2, U13-13
.......... U14-3, U37-12
.......... U14-2, U36-12
.......... U14-6, U35-12
.......... U14-7,U34-12
eeeienee. U16-3, U23-12
.......... U15-2, U24-12
.......... U15-6, U25-12
.......... U15-7, U26-12
.......... u12-12, U16-3
.......... U13-12, U18-2
.......... uU48-1, AJ2
........... U49-3, AM2
.......... U21-8, CA1
.......... u21-g, U28-15, BU1
.......... u28-14

.......... u19-2, U28-13
.......... u28-12

.......... uas-11, U3g-9
.......... u28-10

.......... uz28-7
.......... Ug-4, U28-4, U39-5, BC1
.......... u41-1, U51-1, CE1




Vdd(GRND)
Vgg(-12v)
Vss(+ 5v)
XtraReqO.L
XtraReqi.L
XtraReq2.L
XtraReq3.L
XtraSelO
XtraSel1
XtraSel2
XtraSel3

U29-22, U44-13, SYNCHRONOUS UART MOD)

Us-15, Us-4, UB-10, UB-12, U10-4, U10-5, U10-6, U27-6,
uz28-6, U29-34, U29-35, U29-36, U28-37, U29-38, U23-39,
U45-6, R1-1

U20-3

Uz2g-1
u30-11, BV1
U30-13, DA1
U30-15, DC1
us0-17
U33-11, Bv2
u33-8, bDB1
U32-8, DD1
us2-6




INDEX NUMBER

1. 00002

2. 00003
3. 00005
4. 00008
5.02278
6. 03004
7.03008
8. 03032
9. 03074
10. 03125
11.03138
12. 03163
13. 03173
14. 03191
15. 03195
16. 03240
17.03244
18. 03251
19. 03374
20. 03377
21. 03393
22. 04000
23. 04004
24. 04008
25. 04032
26. 04140
27. 05004
28. 05501
29. 05502
30. 05802
31. 10005
32. 13001
33. 13006
34. 13901
35. 14003
36. 15005
37. 16001
38. 17006

CDP PARTS LIST

DESCRIPTION

14 pin socket

16 pin socket
20 pin socket
40 pin socket
74278

74L.S04
74LS08
74L.832
74LS74
74LS125
74LS138
74LS163
74LS173
74L.S191
74L.8195
74L.S5240
741.5244
74L8251
74L8374
74L.8377
74L8393
74800

743504

74808

74832

745140

UART

1488

1489

ROM 825129
CDP PCB
m3s6mm screw
m3 hex nut
ejector ear
dipswitch
19.6608 MHZ Xtal
.1 uf decoupling cap
1K 1/4 watt resistor

QYT.

18

23
11

[0+ JEEN QSR WU G N o ) YU G N ¥, QT | S G G |
o

RS QS NSO N, S G I U O S i g e O S R S

LOCATIONS

U7, U7A, U7B, U8, Ug, U19-22, U3
U44, U48, U439

U1-4, U10, U12-18, U23-28, U34-3
U5, UB0, UGB, U40-42, U46, U47,
uz9

U31, us2

U44

us

U39

us, uz2

uz0

U27, u28, u45

uis

ut?

U1-3, U14-16

u1o

U30

u47

U12, U13, U23-26, U34-37
U5, U38, U40-42, Us0-52
U46

U7, ura

u43

u21

ua33

U19

Uil

U2

u49

u48

U4

ul
u7B

R1




Engineering Change Orders
CDP Board (REV C)

Date: Feb 6, 1984
Author: Richard Ohran

Design Change:
Add another 170 address line, IOASG, to the three present address lines (I0A0-10A2).

Purpose:
To provide the capability to address both the Winchester Disk Contreller board and the UART on the
Disk Controller board.

Board Changes:

Connect the pins listed below:

Ref Designation  Pin # To Ref Designation Pin #

Finger BS2 to uds pind

uds pin4 to u25 pind
Ezplanation:

Addressing the Winchester Disk Controller: Since the eight I/0 address designations provided by the
IOAOQ-IOA2 signals of the CDP have all been allocated to other 1/0 devices, an additional address line is
needed to address the Winchester Disk Controller. This change provides an additional address line, IOAS,
in combination with the Bank?2 signal, to address the Winchester Controller. See uS0 and u51 of the FDU

schematics.

Addressing the Winchester UART: The UART mounted on the Winchester Controller board (used to
communicate between the Winchester and the FDU) is also addressed by the IOA6 and Bank? signals, but
it is enabled by a combination of the IOA2 and I/0 Data Clock signals. See uSlb and uS0c of the FDU

schematics.
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L2 MemAdr3 O—3 3 AO
. DN1 MemAdrd Co——| R36 H—— R27
s138 %TQCE’;: DN2 MemAdr5 -1 13 L= a1
(VT3 P . P 16 DP1 MemAdrS <O~ 12 R32 - R3S
Qo1 r3 R = DP2 MemAdr7 C-22 : o A2
3 1o, QU 5 P2 P15 3 DR1 MemAdr8 55 D3242 18 R30 -1+ R3t
S 82' i v ;’3 mg 3 DR2 MemAdrd CO—c - C—— A3
2 3 - DS1 MemAdri0 CO—- R34 H—1- R29
CT2 MemAdr17 CO—=482 gg 1 g gg ﬁ:f ;f DS2 MemAdri1 <2 17 L a4
1 y DU1 MemAdri2 22 R38 H R33
CM2 MemAdri6 81 Qe = 2P Plof10 DU2 MemAdri3 <221 16 Le—— as
mr4.R42 Q7" P8 P9 DV1 MemAdri4 54 19 R26 -+ R37
Voo -3+ | E'EE a7 DV2 MemAdris <22 1 — A6
Rv=1K T2 B R25
MemPulp ———% L-MEM46 . 7 L-AIN4
L—MEM47 5 Uan o8 | L—AIN5
= L—MEM48 vee 175 ] L AING ,
Board Rev: B l ———MEM43 Ls20b MEMS0 Rev: Oct 83
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MEMORY CHIP ARRAY

AO.A6 | Address U3 - | address Y77 Address Y16 | nddress U5
DOUT— |, | _mr.D23 | _mr.D39 | mr.D55
ml.D15 . pout—mroZ . pouT-m o . poutHm oo
DIN mr.Mem7 DIN — oin DIN
RAS'CAS'WE' mi.Mem15 RAS'CASWE' RAS'CASWE! RAS'CAS'WE"
AP2
| Address Wa7) o Address Address Address  U°
DOUTH " __mr.D22 | _mr.D38 | mr.D54
. ml.D14 . pout-mr ot . pouT-m o . pouttm o
DIN mr.Mem6 | DIN DIN — DIN
RAS'CASWE! mi.Mem14 RAS'CASWE" RAS'CASWE' RAS'CAS'WE'
AP1
ﬁ& Address USB| Address Ol Address Y18 Address Y7
DOUT— 7 -1_mr.D21 . | _mr.D37 | mr.D53
ml.D13 - DOV p2o DOV bas - DOUT i bet
DIN mr.MemS DIN — DIN
I RAS'CAS'WE' miMem13 < ‘ RAS'CAS'WE' RAS'CAS'WE! l RAS'CAS'WE"
AN2
R TR T G Yo A
L0 | Address U | I AOAE |, U0 E AOAG |, 0 U19 i AOAG | 0 us
DOUT— 7 | _mr.D20 | _mr.D36 _mr.D52
mi.D12 . pout—mrD20 . pout-mrLse . pout-mroo2
— DIN mr.Mem4 + DN DIN DIN
RAS'CAS'WE' ml.Mem12 RAS'CAS'WE' RAS'CASWE' ‘ RAS'CASWE'
AN
| A0,A0 | Address Ld0| ROAE | 5oy UST | pddress U20 AOAG |\ U9
DOUT— _mr.D19 | mr.D35 | mr.D51
ml.D11 . Doy . pout-mrb . pout-M-De
DIN mr.Mem3 DIN ——{ DIN DIN
’ I RAS'CAS™WE" ml.Mem11 RAS'CAS'WE! RAS'CAS'WE' RAS'CAS'WE'
AL2
e
A0..A6 | Address u411J - 'AO..AG Addross Y32 EAO..AG | Addross Y21 IAO..AG Address Y10
DOUT— 7 | _mr.D18 __mr.D34 | mr.DSO
ml.D10 . oyt . pout-r o . pout-mo>
DIN mr.Mem2 DIN DIN DIN
RAS'CASWE' ml.Mem10 C’—[ RAS'CAS'WE' RAS'CASWE' RAS'CAS'WE'
ALt
0G0 ) Address Uaz)| AO.AG |, U3 6 | adgross U2 ROAG |, 0 Ut
DOUT— " | _mr.D17 | _mr.D33 | mr.D49
ml.bg . DOUT— 1 bos . DOUT— 1 ay . DOUT- .\ bs7
— DIN mr.Mem1 DIN DIN DIN
RAS'CAS"WE' mi.Meme & I RAS'CAS"WE' RAS'CASWE! RAS'CAS'WE!
AK2
b=
A0 S1A0  u4s A0 u34 u23 A0 2
Al 71 A1 At A1
s 2 14 mr.DO0 A2 14 mr.D16 14 mr.Da2 A2 14
- | 74 o A2 Tl14. mr pouTl-14. mr. 14
AL T1] na DOUT= D8 At bou ml.D24 ml.D40 A DUt Das
A5 10 ml.D56
A5 AS A5
AS 131 ag A6 AG
Ag 2 2 2 2
A1 —— DIN DIN DIN DIN
A2 —— RAS' CAS' WE RAS' CAS' WET RAS' CAS' WE' RAS' CAS' WE'
A3 mr.Mem0
N 4|15 2 mi.Mem8 4|15 2 4|15| 3 4|15| 3
he AK1
AS
RASO.L — RAST.L ——— RAS2L —— RAS3.L ——d
CASOL CASTL CAS2L CAS3L .
R/W0 R/WM ——— RAW?2 SR— R/W'
Board Rev: B « pinout as in bottom chip of column ! Rev: Oct 83
MEM 3
Zurich Author:  R. Ohran Date: 22Feb82 of

5




<> mr.Mem0  miMem8 AK1
O mr.Memi mi.Mem9 AK2
2 mr.Mem2 mliMem10  AL1
—CO mrMem3 mlMemi1  AL2
—<2 mr.Mem4 miMemi2 AN1
O mr.Mem5 miMem13  AN2
—CO mrMem6  miMemi1d  AP1
D mrMem7 miMemiS  AP2
LSp44 L8244
Us5 4. U4
mD8 mD0 —2{00  YOHE—> mmMDO miMDS  AAt mMD8 mrmDO S—Z2Hpo  volE
mD9 w01 —H01  YIHE—C mrMDI mIMDO  AB1 miMD  miMDI oDt  Y11S
mDI0 mrD2 —{D2  Y2HZ—CO mrMD2 miMDIO ACt mIMDI0 mrMD2 O>—oHp2  valid
mD11 m03 -403 Y3~ mrMD3 miMD11  AD1 miMD11 mriD3 O—Hp3  yall
mDI5 mrD7 “L1D4  Y4|2—CO mrMD7 miMDIS  AH2 miMDI5 mrMD7 <>—1lins  valZ
mD14 w06 THD5  Y5[-Z—CO mrMD6 miMDI4  AH1 miMD14 mrMDS O—-{D5  Y5|Z
mDI3 mrD5 12406  Y6|5—C mrMD5 miMDI3 AF1 miMD13 mrMDS O—21p6 Y62
mi.D12 mr.D4 — D7 Y7 —CO mr.MD4 miMD12 AE1 miMD12 mrmMD4 O—-— D7 Y7
a0 Gi o ai
1118 1118
GeteData0.L
L8244 L8244
Us2 m4.US3
mD24 mD16 —2H00  YOHZ+O mMD1S miMD24 BA1 miMD24 mrMD16 C>—24p0  Yo[Z
mD25 mDI7 —1D1  Y1HELCO mrMDI7 miMD25 BB1 miMD25 mrMDI7 Co—adD1  Y1[4S
mD26 mD18 —D2  Y2[HZHO mrMDI8 mIMD26 BC1 miMD26 mrMD18 < D2 ot
mD27 mrD19 7HD3  Y3HZLCO mrMDI9 miMD27 BD1 miMDZ7 mrMD19 O—2Hpa  valL
mD31  mrD23 TD4 VA4S mrMD23 miMD31 BH2 miMDI! mrMD23 O—ildpa  valZ
mD30 mrD22 ~-D5  YSHECO mrMD22 miMD30 BH1 miMD30 mrMD22 O {ps  ysiZ
mD29 mrD21 “2406  Y6FS—CO mrMD21 miMD29 BFY miMD20 mrMD21 O—124D6 Y613
mi028 mr020 X4p7  ¥7 < mrMD20 miMD28 BE1 miMD28 mr.MD20 <o o7 v}
6o _ai ao_ai
1|19 1]19
GateDatal.L
18244 L5244
U051 Ta.UB0
miD40 mr032 —2{p0  Yo[HE mrMD32 mIMD4O BK1 mlMD4O mrMD32 CO—2100 YO ;fg
mD41 WD —DI  Y1IEICO mrMD33 miMD41 BK2 mMDA1 mrMD3B Co—aD1  y1|HS
ml.D42 mr.D34 —8—[)2 Y2 1 O mr.MD34 miMD42 BL1 miMD42 mr.MD34 O ) D2 Y2 15
mD43 mr035 —2D3  Y3[-EICO mrMD35 miMD43 BL2 mIMDA3 mrMD3S O—2HD3  Y3|L
mD47 m039 <1104 VAlZ1O mMD39 miMD47 BP2 mIMDA7 mrMD3Y o—i{D4  vai-Z
m.D46 mrD3B ~HD5  Y5}-L—O mrMD33 miMD4G BPT miMD46 mrMD38 9105  vstZ
mD45S mrD37 22406 V6|~ mrMD37 miMD4S EN2 miMDAS mrMDI7 O—D6  Y6|
mi.D44 mro3s L4077 S mrMD36 miMD44 BN1 miMD44 mrMD36 > o7 v78
Go_Gi Go_Gi
1|19 1118
GateData2 L
L8244 LS244
U48 ™a.U43
mDS6 mrD48 —100  YOHEH mrMD48 mIMDSG BR1 mLMDS6 mr.MD4S < 2o vo 18
miDS7 mrD49 —44DY V1O mrMD49 miMDS7 BR2 miMDS7 mrMD49 O—aD1  Y1[HS
mDs8 mrDSO —o1D2  Y2HZ1<CO mrMDSO miMDS3 BS! mLMDS8 mrMDSO O>—oHD2  v2f-%
miDSe mrDSt D3 Y3HZLCO mrMDST miMDS9 BS2 mLMD59 mrMDS1 CO—-D3  Y3|L
m.DE3 mr.DSS ~I1D4 Y42 mrMDSS miMDE3 BV2 miMDE3 mrMDSS O—1iipa  vald
mD62 mrD54 FHDS  YSHL—<CO mrMDS4 miMDG2 BV miMD62 mrMDS4 O—ZHps  vsHZ
mi.D61 mr.DS3 <206 YOI-S—CO mrMD53 miMD6! BU1 miMDG! mrMDS3 O—2-D6  Yel3
ml.D60 mr.DS2 — D7 Y7 O mr.MD52 mlMDE0 BU2 miMDG0 mr.MD52 C&> D7 Y7
oGl Go_Gi
1119 1] 18
BoardSel.L GateData3.L
Board Rev: B l Rev: Oct &3
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MemAdri5 DV2 O O DV1 MemAdri4
MemAdri3 DU2 O O DUt MemAdri2
MemAdri6 DT2 O O DT1 GRND
MemAdrit DS2 O O DS1 MemAdri0
MemAdr9 DR2 O O DR1 MemAdr8
MemAdr7 DP2 O O DP1 MemAdr6
MemAdr5 DN2 O O DNt MemAdr4
MemAdri7 DM2 O O DM1 GRND
MemAdr3 DL2 O O DLt MemAdr2
MemAdrt DK2 O O DK1 MemAdrO
AnyReq DJ2 O O DJ1 GRND
DH2 O O DH1 xode Bey
MDataR/W' DF2 O O DF1
MData64/16' DE2 O O DE1 ExtClU
+12v DD2 O O DDt
GRND DC2 O C DCY
“12v. DB2 O O DBt
+5v DA2 O O DAt
cv2 O o o
cuz2 O O Ccut
MemAdri9 CT2 O O CT1 GRND
cs2 O O Cs1
CR2 O O CR1
cP2 O o Ccm
CN2 O O CNt
MemAdri8 CM2 O O CM1 GRND
cL2 O o CL1
CK2 O O CK1
RefSel CJ2 O O CJ1 GRND
CH2 O O CH1
GateData CF2 O O CF1
RefReq CE2 O O CE1
+12v €D2 O O CD1
GRND CC2 O O CCi
2y CB2 O O CB1
+5v CA2 O O CAt
mL.MDE3  mr.MDSS BV2 O O BV1 mr.MDE4 mi.MDE2
ml.MD61 mrMD53 BU2 O O BU1 mr.MD52 mi.MDEO
AXBT2 O O BT1 GRND
m.MD59 mrMD51 BS2 O Q BS1 mr.MD50 mi.MDS8
ml.MD57 mr.MD4S BR2 O O BR1 mr.MD48 ml.MD56
mi.MD47 mr.MD39 BP2 O O BP1 mr.MD38 mi.MD46
ml.MD45  mr.MD37 BN2 O O BN1 mr.MD36 mi.MD44
CirReq BM2 O O BM1 GRND
mi.MD43  mr.MD35 BL2 O O BL1 mr.MD34 mi.MD42
ml.MD41 mr.MDE3 BK2 O O BKt1 mr.MD32 ml.MD40
AING BJ2 O O BJ1 GRND
mi.MD31  mr.MD23 BH2 O O BH1 mr.MD22 ml.MD30
AINS BF2 O O BF1 mr.MD21 ml.MD29
AIN4 BE2 O O BE1 mr.MD20 ml.MD28
+12v BD2 O O BD1 mr.MD19 ml.MD27
GRND BC2 O O BCt1 mr.MD18 ml.MD26
-12v BB2 O O BBt mr.MD17 ml.MD25
+5 BA2 O O BA1 mr.MD16 mi.MD24
AV2 O O AVt
AU2 O O AUt
DataStrobe AT2 O O AT1 GRND
AS2 O O AS1
AR2 O O ARt
mlMemiS mrMem7 AP2 O O AP1 mr.Mem6 ml.Mem14
ml.Mem13 mrMem5 AN2 O O AN1 mr.Mem4 mi.Mem12
AIN3 AM2 O O AM1 GRND .
mi.Memit mrMem3 AL2 O O AL1 mrMem2  mlMemi10
ml.Mem8 mr.Mem1 AK2 O O AK1 mr.MemO0  mlMem8
AIN2 AJ2 O O AJ1 GRND
mL.MD15 mr.MD7 AH2 O O AH1 mr.MD6 mi.MD14
AIN1 AF2 O O AF1 mr.MD5 mi.MD13
AINO AE2 O O AE1 mr.MD4 ml.MD12
+12v AD2 O O AD1 mr.MD3 mi.MD11
GRND AC2 O O AC1 mr.MD2 mi.MD10
-12v. AB2 O O AB1 mr.MD1 ml.MD9
+5 AA2 O O AA1 mr.MDO mi.MD8
Board Rev: B | I Rev: Feb 84
ETH zu MEM Author: R, Oh Date: 5382 |of
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Appendix 6

DSP



Clock

<> HSYNC
30MHz
MDO-MDE3
DATASTROBE—.
DISPSEL
Databuf ————— VIDEO
HOH1 and
SALD shifter
Horizontal P
counter
)
— DISP.ENB
<> VSYNC
ACLK
. HBLK
Vertical INCADR
counter MEMRQ
HAO,HA1
'VAO,VAT Address
VBLK counter
BUSG-15 e MAD2-MAD17
CPUCLK
DST=DSPO - {1=0n 0=011) — DISPREQ
DST=0SP1 . (bitmép 8ddress) o AW
l——— > 64716
DISPSEL
CLRREQ
ETH Zurich ND.block Author: N.Wirth Date: 12.8.81




INCADR

HAC
VA LD.ADR"
HAT® v22
’ 3 Co
vat oo HO
5 681 H1
182 Hz
B3  H3
15374 5 7 ep L8163
AK1 BUSO Q__.‘S_Do Qol-3 ey oot
AK2 BUST oy {01 Q14 | 0L2
AL1 BUS2 D2 ] CLICKLD 4 Nt
AL2 BUS3 c>—#{D3  Qilg 112[e e or2
AN1 EUS4 ey D4 Qd__rs._.—__- voe - L DF1
ANZ BUS5S > 4lps Qslg— D5 asp & w07 DR2
AP1 BUSG co>——yslD6  QCLyp— 06 Q5| Mass LRI
AP2 BUS7 (" lp7  QF}— w32 07 lE. S MAD9  DR2
u33| CK ocC’ 15 G OF'
3 CO -1 TTTT
11[ 1<L = B0 HOl+2
«{B1  Hij42
182  H2ly
B3  H3
7 LS163
to-{EP
—ET
address CL'CK LD]
1l 2] 8
buffer vee
ACLK
u24 '5
VBLK s colie
480 HO 3
=1B1  Hij4>
¢1B2 H2}p—t — =
83 H3 viz
TSI7% 7 EpLs16‘3 TSU73
AR1 BUSS Zloo o2 [ et B0 qoliZ _ — wapio ost
AR2 BUSS D1 Q1 | D1 Qo MADITT LE2
AS1 BUS10 & 102 Q2lqe CLICKLD T2 Qe = maciz our
AS2 BUSTI o— ~lp3  Qslg 1l 2|8 F|D3 QoI A4D13 DUZ
AU1 BUS12 ety D4 Q4| g vcee ~{ 04 Q4 MADIE DVT
AU2 BUS13 - 24D5 Q5| g, 71 DS Q51 AADIS DV2
AV1 BUST4d D6 [0 S — D6 Qsh- MADIE DK1 -
AV2 BUST5 & “lor a7 w23 For sl 2= wmAD17 Dk2
' 15 G OF'
uv34| CK_oC 3 colie
11 1 7
2180  HOl+ra
i Bt H1
oer 2 1 {82 H2|gy
12 B3 H3
o
AM2 10CLK v . yee T eptS1®
1o| —1ET
12 ”;5" CL'CKLD!
Buso 0°Q 11 2] 8
10 LS74 vee
8 11 8
oer 2 Qt
u13c R' DISP.ENB
u3sb
Vi A18'9 e e 26¢
cC v
b 1510 Y081 i
MEMRQ | g | S00 — DISPREQ CE2
255 LS125
o Q 12 11
s LS74 vee. R/W oT2
c o 6 u31d Y43
12 R’
BM2 CLRREQ ——— LS125
so0 1 =TT 0258 9
13 200 vee. 64716  DM2
v26d 5 v :
4 v3tc Vg
6 |S02
CF2 DISPSEL >
Lo
N-Display 18.1.82
ETH Zurich . Author: N.Wirth 1/5 Date: 18.2.83
D.adrcnt - Rev.A PCLayout 18.1.83




v28d

) 8
28MHz ak
= 22K S04
T . us2
R15 u28e 15
3 COl-r1z
P E e
pa H1
o482 Ho|4y Lo uS3e
183  H3
7 Jt
+o-{Ep S163 vee sod SRENE"
H—ET 15
CL'CK LD R12 PUP
PUP Il
< I 00 5 ACLK
o..__. |
15 v35a
3 CO [z~ v 6 Z 12
¢{B0  HOlts o— 15| S10 SARLD
- B1 H1 1> o—o—l
182 M2y
. 483  H3
horizontal 7L e [2p0 2716 s372
Ep S7 g 18 18
counter [oEP oA Qlyot»00  QO|rg INCADR
u—43 3 Q1 D1 (%3] MEMRQ
CL' CK LD 7 A3 Q2fg I 25 Q2l1s
T >T5 - A4 T3 T Dz T< HAC
T I lpup G4 Q3| 4y {03 Qalg HAT'
Qd| s ~{D4 Q4] . HBLK
1] A6 Qs Ds Qs
A7 10 '3 P}
5 a8 ] e s A v syne puz
3 COt14 1o A9 7 — 13 12
4480 HO| A10 ud0| CK oC'
s1Bt  Hijo> vdt ' PO TR
A VPP CS' PD ___, <L so4
48B3 H3 21|20 18é
7 vee
gp S163 uS1b
2|5
““lerek Loy < |50 ol
T Zl
y]pup
HMID
o 15
vertical Heo oy
counter 5181 Hippo
6182 H2}y |
483  H3
7 LSt63 =
EP 8
ET no 276 TS37%
v eLrek Lot Al 2 1Bl 4
> i
T2T°T 7142 ol e dor  aifgs
pUP —#]{ A3 Q2 o4
Ad 13 t3-{D2 Q2 12 VAC
3 as Q3}+ 203 Q3o VA1’
— e et R
" Cco L3 3
2o Ho 21 A7 Q6 |rr——a1os’ Q8|5
4 13 221 A8 Q7 07 Q7L
5181 Hito t9-1 A9
6182  H21py — A10 u3 | ck oc'
183  H3 VPP CS' PD' 11' %’ v53a
VSYNC'
z gp LS163 2120 wJ? 1 2 Ne pez
ET vee!
V39| CL'CK LD/ S04
LA LY
I rpup 10
8
[ 9 O
S1c
u38|CL'CK LD
T < Vl
PUP
VEND
N-Display
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data buffer shift register
v6
TS37% v17
8 9 2
8L2  MD19 c>—n—»{DO Qof¢ HA
8P2  MD23 Sy {D1 Qll« +1 8
8S2  MD27 ——41D2 Q2|5 5{C
8v2 MD31 D——r3—03 Q3 12 104 D
ADT  MD3 Oy D4 Qdlrs +E
AHZ2  MD7 Sy D5 Q5}+e 2 F aHl®
BD1  MD11 ya|D6 Q6l+o 13 G
BH2 MD15 ——— " lp7 Q7 H s166
CK_oC'| g1z S0 gl
11 I 1<L ] s
CK CL'CE]]
3300 /]v DJ
U5 vee
5374 u1é “
8 8 2
BL1  MD18 — »{D0 Q0|4 3 A
BP1 MD22 — 2+{D1 Qi +{ B
BS1 MD26 - 4-{D2 Q2f %4 C
8v1 MD30 >— +3-{D3 Q3+~ to+ D
ACT  MD2 r5-D4  Qéfrs 1 E
AHT  MD6 D5 QS|4s 12| F anl”®
BC1  MD10 > 18106 Qb1rg 12| G
BH1 MD14 —- D7 Q7 H s166
1
CK .0oC' it alsi
g s
! CK CL'CE1
! 7ToT°®
va vee
TS377 2 u1ls
BK2 MD17 & foo ‘Qog Ha
BN2  MD21 H— 201 Qll +1B
BR2  MD25 4{D2 Q2L <{C
BU2 MD29 — +5-{D3 Q3l4» ol 11
AB1  MD1 D4 Q4| rx + E
AF1 MD5 +705 Q5}+4s 1o F QH 13
BB1  MDS (> 18106 Qg 14 G
BF1  MD13 & D7 Q7 H [ s166
CK_ocC' s 1 -
- T = e
CK CL' CE] R7
7ToT° 1K
J7
3 vee ‘ v
TSI7% u14 Do
8 9 2 D1
BK1  MD16 —- {00 Q04 HA
BN  MD20 —- D1 Qif B —1D2 5 J8
BR1  MD24 & 4{D2 Q2L +{C 03 le—O0 00—
BUT  MD28 — 203  Q3l1, ro- D 14104 wl— o—o0—|
AA1T  MDO 1404 Qdl1u + E 13105
AE1  MD4 +7{D5 Q5144 2 F QH 13 12 g‘;
BA1  MD8 18|06 Q6119 12 Q S151
BE1 MD12 & D7 Q7 H (5166 8 o -
TV
CK oC' si13 1 11152
-t St
. P 11 1<|7 SL St e
DISPSEL
3 CK CL' CE] 7
‘ DATA.CK L UIOI
o
AT2 DATASTROBE
vee
SALD 3900 R18
CLK
SR.ENB'
DISP.ENB
H1
HO
HBLK
VBLK
N-Display ) 27.1.82
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cs2
cv2
DD1
DH2
CcD1
CH2
cL2
cr2

cst
cvt

DH1

CH1
CcL1
Ccr1

CR2

D81
OF1
CB1
CF1
cK2
CN2

CR1
cut
DA1
DE1
CA1
CE1
CK1
CN1

<'ata buffer

shitt register

v10
R TS37% o 2 v21
MD51 e y1DO Qo o] 31 A
MD55 >y D1 Qll» =1 B8
MD59 —>—31D2 Q2 s{C
MD63 (o103 Q3> ro{ D
MD35 > 4-1D4 84 13 7+ E 13
MD39 >y {D5 5 F
MD3 & o loe Qe o M50
MD47 ———_ ID7 Q7 H 1 s106
cK_oc s
1] 1 [P]s
‘ LSt
CK CL' CEY
] “'CL:
1%
. ve
L5374 v20
8 ] 2
MD50 —. »DO QO 3{ A
MD54 — D1 Qlle 7+ B
MDS8 +{D2 Q2|5 s{C
MD62 3403 Q3 ro-{ D
MD34 — +2-{D4 Qél+s ++ E
MD38 > +7-D5 QS|+e 12 F QH_1_3__. Sit
MD42 — ta-{D6 Q6|1o- 14| G
MDI6 & o7 Q7 H 1 s166
CcK_oc' e
1] 1 [ S|
& L
CK CL'CE]
e
Ve
v8
1, 2 u19
MD49 —— »{D0 QO 31 A
MD53 7 D1 Qll o 7 B
MD57 & D2 Q2}5 51 C
MD61 +2-03 Q375 to-{ O
MD33 — 404 Qs +1+E
MD37 —~—1 4» D5  QS}4e 2 F aHl2_ sz
MD41 — +a-{D6 Q6l+g 14| G
MD45 — D7 Q7 H (s166
cK_oC' g
11 1<L [ SL
I <
CK CL'CE1
e
Vi
vu7
LS374 2 u18
8 9
MD48 > 5100  QO}¢ 3 A
MD52 — +{D1 Qll-o % B
MD56 —— +|D2 Q2} 51 C
MDGO +3-{D3 Q3 12 to-| D
MD32 - t14-{04 Q4 - E
MD36 — +7-{D5 »Q5 16 2 F QH_.E.... SI3
MD40 —- 18— D6 Q6 19 2 G
MD44 — o7 Q7 H (s166
cK_oc L
11’ 1$ <7| sL
ATA.CK — |
D CK CL'CE]]
ke
Ve
SRLD
CLK
SR.ENB'
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Dip Dearleb Won it

news Jorwaal  EOVV OO 10V 0O
e Toivnel g owe aotel b
. v Nowin .
N S A ;‘i
\ .
vCe. ( ‘\ T @L\\L{ e ‘
! »‘.'-H\ Gy ! L
v hLonm
’ Vo \}
R13
226
S ngoonoon
dip switch us4 vd4
16 DipCable ] 1" TS237 0
+a—{P1 P16, s 00 YOl 1o > BUSO  AKt
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CLK » 28 Mhz

Horizontal timing
O T
moor ||| L L L L
(14 (184
wewra | || I |
(129
HACO |
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(144)
HAT1' I
7¢8
(192)
HMID
@ (0
HEND I
(204
HBLK
HSYNC
(160

Vertical timing

VSYNC I l ! I——_l
0 833 885 1718 1770
VBLK | I ’ l
832 886 1718 1770
vAC [
831
VAT’ I
1717
VEND ”
1769 1770
ETH Zurich D.timing1

Author: N.Wirth Date: 27.1.82




Horizontal timing

(actual ROM addresses are 1 less)

CLK = 13.3 MHz

s [ | T T
o 64 768 860
(0) (16) (192) (240)
wesor | ] || [ I L
704
wewro | | || I I
896
HACO | |
| 704
}(176)
HAT' “ Jm
<
(224)
HMID J
448 828
(112) (222)
HEND J
844
(236)
HBLK
HSYNC l
(162
!
Vertical timing |
VSYNC r“—] r—‘l
(] 553 625 1218 1250
VBLK | l
0 562 626 1218 1250
VAO I
501
VAT I
1217
VEND ”
1249 1250
ETH zuricn D.timing Author:  N.Wirth Date:  27.1.82




Engineering Change Orders
N-DSP Board (REV C)

Date:
Author:

Design Change:
Purpose:

Board Changes:

Connect the pins listed below:

Ref Designation  Pin # To Ref Designation Pin #
u28 pin 11 to u27 pin 8
u48 pin2 to u3s pin8
u48 pin3 to u28 ping
u48 pinS to u2s pin 12
i7 to b

i8 to b

Cut the traces which connect the pins listed below:

Ref Designation Pin # To Ref Designation Pin #  Board Side

u35 pin8 to u25 pin12 solder side

Explanation:




Appendix 8
FDU




uS0a
AD1 Bank 2 1 2 car
) o
2 uS0c
51 10
uSta L832 ) 8
BSZD 10A6 2
L832
1804
u5Cd
12
11
13 5 u50b
6
LS32 4
10.CLK U
AT2 <O L8332
BC1 &> SRC=1/0 Data.L

AP2 O BUS 7

APt O—————
AN2 OO———————— ]
AN1 CO—————
AL2 O
AL1 &O———
AK2 OO———F—551

AKY Bus 0

BN NS

uStb

3
BSKD 10A2

LS04

AQ

BR1 <
BR2 &

DS1489

AAT CO— RXD TXD

3
25
— J— RXC* TX(

G_DCD CTS
AB1 @—4~—>06—-—
A —

De
D7
RXD XD

RXC X2
& DCDr TS

“jelv|

< e udd

4 16’17J
AF1 c>19——>08
AR

AH1 2 -}c LA
— ]

AC1 O

~ +5V

D51488

AE1

AE2

12

12

DS1488

AF2 O

FD Speed Improve 16 January 1984

AUTHOR: Richard Chran
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MOTHERBOARD SIGNAL NAME LIST

1. A, represents a trace between two signals.
2. A/ represents a wirewrap between two signals.

3. The following are the prefixes placed on the memory board signal names:

Prefix Prefix Comment

Number Label

1. No prefix is the default which implies that
the data applies and is common to all memory
boards.

2. mr. The data applies to right memory boards only.

3. ml. The data applies to left memory boards only.

An example of this is MDO. This signal goes to DSP, M128R, M64R and IFU . As it only goes to the
two right memory boards, it receives the prefix *'mr.” While MD8 will receive the prefix *ml.’ because this
signal goes only to M128L and M64L.




MOTHERBOARD SIGNAL NAME LIST

AdLin0.L ... ..., DSK CN1, J01 16

AdLin1.L ... DSK CN2, J81 7

AdLin2.L ... ..., DSK CP1, JO1 20

AdLin3. L ...l DSK CP2, Jo1 17

AdLina. L ...l DSK CR1, Jo1 25

AdLinS. L ......o.L. DSK CR2, Jo1 23

AdLin6.L  ........L. DSK €Sz, Jo1 24

AdLin7.L ...l DSK €S2, J91 21

AINO L.l M128L AE2  M64L AE2  M128R AE2  M64R AE2
AINT Lol Mi28L AF2  MB4AL AF2  M128R AF2  MG4R AF2Z
AIN2 ... M128L AJ2 - M64L AJ2  M128R AJ2  MB4R AJ2
AINS ..o M128L AM2  M6AL AM2  Mi28R AM2  MSAR AM2
AINA Lol M128L BE2  M64L BE2  M128R BE2  MG4R BE2
AINS L. M128L BF2  M64L Bf2  M128R BF2  M64R BF2
AING Lol M128L BJ2  M64L BJ2  M128R BJ2  MGAR BJ2
AnyReq ..., M128L DJ2, M6AL DJ2, M128R DJ2, MG4R DJ2, CDP DH2
AKX M128L BT2, M64L BT2, M128R BT2, MGAR BT2
Bnke.L ... DSK BS27 CDP BS2

Bnk1.L ..., DSK AD1/ CDP AD1

Bnk2.L ...l CDP AE1

Bnk3.L ..., CDP AE2

Bnk4.L ... COP AF1

Bnk&6.L ..., CDP AF2

Bnk6.L ..., CDP AH1

Bnk7.L ..ol COP AH2

BUSe ... 105 AK1, I04 AK1, I03 AK1, I02 AK1, I01 AK1, DSK AK1,

DMA AK1, DSP AK1/ IFU AK1, CDP AK1, ALU AK1, MCU AK1,
DPU AK1, WCS AK1

BUST L.l 106 AK2, 104 AK2, I03 AK2, I02 AK2, I01 AK2, DSK AK2,
DMA AK2, DSP AK2/ IFU AKZ, CDP AK2, ALU AKZ2, MCU AK2,
DPU AK2, WCS AK2

BUSs2 ... 106 AL1, 104 AL1, I03 AL1, I02 AL1, T01 AL1, DSK AL1,
DMA AL1, DSP AL1/ IFU AL1, CDP AL1, ALU AL1, MCU AlL1,
DPU AL1, WCS ALl

BUS3 .l 105 AL2, 104 ALZ, 103 AL2, I02 AL2, I01 AL2, DSK AL2,
DMA AL2, DSP AL2/ IFU AL2, CDP AL2, ALU ALZ, MCU AL2,
DPU ALZ, WCS AL2

BUS4 ...l 105 AN1, I04 AN1, I03 AN1, I02 AN1, I01 AN1, DSK AN1,
DMA AN1, DSP AN1/ IFU AN1, CDP AN1, ALU AN1, MCU AN1,
DPU AN1, WCS AN1

BUSs ..ol 105 AN2, I04 AN2, I03 AN2, I02 AN2, I01 AN2, DSK ANZ,
DMA ANZ, DSP AN2/ IFU AN2, CDP AN2, ALU AN2, MCU AN2,
DPU AN2, WCS AN2

BUS6 ...l 105 AP1, I04 AP1, I03 AP1, I02 AP1, I01 AP1, DSK AP1,
DMA AP1, DSP AP1/ IFU AP1, CDP AP1, ALU AP1, MCU AP1,
DPU AP1, WCS AP1

BUs7 Lol 105 AP2, 104 AP2, I03 AP2, I02 AP2, I01 AP2, DSK AP2,
DMA AP2, DSP AP2/ IFU AP2, CDP AP2, ALU AP2, MCU AP2,
DPU AP2, VWCS AP2

BUs8 ..ol 106 AR1, I04 AR1, 103 AR1, I02 AR1, I0O1 AR1, DSK AR1,
DMA AR1, DSP AR1/ IFU AR1, CDP AR1, ALU AR1, MCU AR1,
DPU AR1, WCS AR1




BUSS  .......... I05 AR2, 104 AR2, 103 AR2, 102 AR2, 101 AR2, DSK
DMA ARZ, DSP AR2/ IFU AR2, CDP AR2, ALU AR2, MCU
DPU AR2, WCS AR2

BUS10 ... 105 AS1, I04 AS1, I03 AS1, 102 AS1, I01 AS1, DSK
DMA AS1, DSP AS1/ IFU AS1, CDP AS1, ALU AS1, MCU
DPU AS1, WCS AS1

BUSI1  .......... 105 AS2, 104 AS2, I03 AS2, 102 AS2, IO1 AS2, DSK
DMA AS2, DSP AS2/ IFU AS2, CDP AS2, ALU AS2, HMCU
DPU AS2, WCS AS2

BUS12 ... 105 AU1, I04 AU1, I03 AU1, 102 AU1, I01 AU1, DSK
DHA AU1, DSP AU1/ IFU AU1, CDP AU1, ALU AUZ, MCU
DPU AU1, WCS AU1

BUS13  .......... 105 AU2, 104 AU2, 103 AU2, I02 AUZ, I01 AU2, DSK
DMA AU2, DSP AU2/ IFU AU2, CDP AU2, ALU AU2, MCU
DPU AU2, WCS AU2

BUS1A .......... 105 AV1, I04 AV1, 103 Avi, 102 AVi, I01 AV1, DSK
DMA AV1, DSP AV1/ IFU AV1, CDP AVi, ALU AV1, MCU
DPU AV1, WCS AV1

BUS1S ~  .......... I05 Av2, 104 Av2, 103 AV2, 102 AVZ, I01 AV2, DSK
DMA AV2, DSP AV2/ IFU AV2, CDP AV2, ALU AV2, MCU
DPU AV2, WCS AV2

cC ALU DR2, MCU DR2

CIk50 ..., CDP BH1/ POWER 9

CikReq.L

(Reg3.L=Clk) .......... COP BD1, MCU BS1

ClrReq  oovvnnn... DSP BM2, M128L BM2, MG64L BM2, M128R BM2, MG6AR BM2,
IFU BM2, CDP BM2

CPUCTK.U  .......... DSK BP2, DSP BT2, IFU BT2, CDP BH2, ALU BT2, MCU BT2

CPUCTIKDiS.L .......... MCU BE1, DPU BE1

DataPortRdy .......... CDP DM2/ MCU AJ2

DataStobe  .......... DSP AT2, M128L AT2, MBAL AT2, M128R AT2, MBAR AT2,
IFU AT2/ CDP DE1

DatClk.L  .......... DSK CE2, Joa 15

Dis2911.L .......... MCU BF2, DPU BF2

DisMIR.L  .......... MCU BD1, DPU BD1, WCS BD1

DispReq.L  .......... DSP CE2/ CDP CB1

DispSel .......... DSP CF2, CDP CF2

DstB.L .......... DSP AE2/ CDP BU2

Dst=ALU.L  .......... ALU BA1/ MCU AF1

Dst=F.L  .......... IFU AM2/ MCU AH2

Dst=HMAR.L  .......... COP CT2, MCU AH1

Dst=I0A.L  .......... CDP BA1, MCU BA1

Dst=I0D.L  .......... DSK BB1/ CDP BB1/ MCU AF2

Dst=MAR.L  .......... CDP CH1/ MCU AC1

Dst=MD.L  .......... CDOP CF1/ MCU AA1

Dst=MDST.L  .......... ALU DS2/ MCU AE2

Dst=0ffset.L .......... IFU AF2/ MCU AB1

Dst=SR.L  .......... ALU BM2, MCU AD1

EXtCIk.U ... M128L DE1  M64L DE1  M128R DE1  M64R DE1

Fault  .......... DSK CH2, Je4 22

FaultRst.L .......... DSK Cu1, Jo4 19

GateData  .......... MGAR CF2/ CDP DF1,,, DML DAl Da

GateReqg .......... M128L pHZ, M64L DM2, M128R DMZ, M64R DMZ/ CDP DH1

HDrive

.......... DSP DJ2” Video 4




IFURdy  ....o..... IFU DJ2/ MCU AM2

IFUReq.L  .......... IFU BE2/ CDP CC1 !

IFUSel .......... IFU BF2/ CDP CH2 |

IndMark.L  .......... DSK CF2, J04 16 |

Initialize.L .......... DSK CU2, Jo1 22 |

IntDis.L  .......... MCU CA1 |

I0A0 ... DSK BR1/ CDP BR1 \

I0Al .. DSK BR2/ CDP BR2 |

I0A2 ... DSK BS1/ CDP BS1 |

I0CTk.U ... DSK AT2  CDP AT2

KBO ..., CDP BK1, KBD 12

KB1 ... CDP BK2, KBD 13 |

KB2 L CDP BL1, KBD 14 |

KB3 ... CDP BL2, KBD 15 ‘

KB4 ... CDP BN1, KBD 16

KBS ... CDP BN2, KBD 17

KB6 ..., CDP BP1, KBD 18

KStrobe U  .......... CDP BP2, KBD 19

LdUad.L  .......... DPU BF1, WCS BF1

MapEnabl.L  .......... IFU CM2, ALU CM2, MCU CM2

MBO ... ... CDP AA1, KBD 5

MBL ... CDP AB1, KBD 6

MB2 ... COP AC1/ KBD 7

MCUCTK.U ... ..... MCU BN2, DPU BM2, WCS BM2 J

MData64/16' .......... M128L DE2, M64L DE2, M128R DE2, M64R DE2, j
IFU DE2, CDP DE2 |

MDataR/W'  .......... M128L DF2, M64L DF2, M128R DF2, M64R DF2, ;
IFU DF2, CDP DF2 |

mr.MDO ... DSP AA1, M128R AA1, M64R AA1, IFU AA1

mr.MDL L DSP AB1, M128R AB1, M64R AB1, IFU AB1

mr.MD2 . DSP AC1, M128R AC1, MBAR AC1, IFU AC1

mr.MD3 DSP AD1, M128R AD1, M64R AD1, IFU AD1

mr.MD4 ... DSP AE1, M128R AE1, M64R AE1, IFU AE1

mr.MDS ... .. DSP AF1, M128R AF1, M64R AF1, IFU AF1

mr.MD6 ... DSP AH1, M128R AH1, M64R AH1, IFU AH1

mr.MD7 e DSP AH2, M128R AH2, M64R AH2, IFU AH?2

mi.MD8 ... DSP BA1, M128L AA1, M64L AA1/ IFU BA1

mi.MDS ... ... DSP BB1, M128L AB1, M64L AB1/ IFU BB1

ml.MD10  .......... DSP BC1, M128L AC1, M64L AC1/ IFU BC1

m1.MD11 ... DSP BD1/ M128L AD1/ M64L AD1/ IFU BD1

mi.MD12 ..., DSP BE1/ M128L AE1/ M64L AE1/ IFU BE1

mi.MD13 ... DSP BF1/ M128L AF1/ M64L AF1/ IFU BF1

ml.MD14 ... DSP BH1/ M128L AH1/ M64L AH1/ IFU BH1

mi.MD15 .......... DSP BH2/ M128L AH2/ M64L AH2/ IFU BH2

mr.MD16 ... ... DSP BK1/ M128R BA1/ M64R BA1, IFU BK1

mr.MD17 ... ... DSP BK2/ M128R BB1/ M64R BB1/ IFU BK2

mr.MD18 ... ..., DSP BL1, M128R BC1, M64R BC1, IFU BL1

mr.MD19 . ......... DSP BL2/ M128R BD1/ M64R BD1, IFU BL2

mr.MD20 ..., DSP BN1/ M128R BE1/ M64R BE1, IFU BN1

mr.MD21 ... DSP BN2/ M128R BF1/ MG4R BF1, IFU BN2

mr.MD22 ... .. DSP BP1, M128R BH1, M64R BH1, IFU BP1

mr.MD23 ... ... DSP BP2, M128R BH2, M64R BH2, IFU BP2

mi.MD24  .......... DSP BR1, M128L BA1, M64L BA1/ IFU BR1

ml.MD25 ... DSP BR2, M128L BB1, M64L BB1/ IFU BR2




ml
ml
ml
nl
mi
ml

ml

.Mem1
.Mem?2
.Mem3
mr.
mr.
mr.
mr.
.Mem8

.Mem9

.Mem10
.Mem11
.Mem12
.Mem13
.Mem14
.Mem1b

Mem4
Memb
Mem6
Mem7

..........

..........

..........

..........

..........

..........

..........

DSP BS1,
DSP BSZ,
DEP BU1,
DSP BU2,
DSP BV1,
DSP Bv2,
DSP CA1/
DSP CB1/
DSP CC1/
DSP CD1/
DSP CE1/
DSP CF1/
DSP CH1/
DSP CH2/
DSP CK1,
DSP CK2,
DSP CL1,
DSP CL2,
DSP CN1,
DSP CHN2,
DSP CP1,
DSP CP2/
DSP CR1,
DSP CR2,
DSP CS1,
bSP CS2,
DSP Cu1/
DSP Cu2/
DSP Cv1/
DSP Cva2/
DSP DA1,
DSP DB1/
DSP DC1/
DSP DD1/
DSP DE1,
DSP DF1,
DSP DH1,
DSP DH2,

M128L
M128L
M128L
M128L
M128L
H128L
M128R
M128R
M128R
M128R
M128R
M128R
M128R
M128R
M128L
M128L
M128L
M128L
M128L
Mi28L
M128L
M128L
M128R
M128R
M128R
M128R
M128R
M128R
M128R
M128R
M128L
M128L
Mi28L
M128L
M128L
M128L
M128L
M128L

M128R AK1, MB4R
M128R AK2, MG4R
M128R AL1, M64R
M128R AL2, MG64R
M128R AN1, MB4R
M128R AN2, M64R
M128R AP1, MG64R
M128R AP2, M64R
M128L AK1, M64L
M128L AK2, M64L
M128L AL1, M6AL
M128L AL2, M64L
M128L AN1, M64L
M128L AN2, MG4L
M128L AP1, M64L
M128L AP2, MG64L

BC1,
BD1,
BE1,
BF1,
BH1,
BH2,
BK1/
BK2/
BL1/
BL2/
BN1/
BN2/
BP1/
BP2/
BK1,
BK2,
8L1,
BL2,
BN1,
BNZ,
BP1,
BP2/
BR1,
BR2,
BS1,
BS2,
BU1/
BU2/
Bv1/
Bv2/s
BR1,
BR2/
BS1/
BS2/
BUt,
BU2,
Bv1,
Bv2,
AK1/
AK2/
AL1/
AL2/
AN1/
AN2/
AP1/
AP2/
AK1/
AK2/
AL1/
AL2/
AN1/
AN2/
AP1/
AP2/

M64L
M64L
M64L
M64L
M64L
M64L
MB4R
M64R
MB4R
M64R
M64R
M64R
MG4R
M64R
M64L
MB4L
M64L
M64L
M64L
M64L
M64L
M64L
M64R
M64R
ME64R
M64R
MB4R
M64R
M64R
MG64R
MBAL
MB4L
M64L
MeaL
M64L
M64L
M64L
M64L

cop

CDP

CoP

cobp

CDP

CDP

cop

CDP

CbpP

cop

cop

cop

cbpP

cop

cop

cop

BC1/
BD1,
BE1/
BF1/
BH1/
BH2/
BK1,
BK2,
BL1,
BL2/
BN1/
BN2/
BP1/
BP2/
BK1,
BK2,
BL1,
BL2,
BN,
BN2,
BP1,
BP2/
BR1,
BR2,
BS1,
BS2,
BU1,
BU2,
Bvi,
Bv2,
BR1,
BR2/
BS1/
BS2/
BU1/
BU2/
BV1,
Bve,
CK1

CK2

CL1

CL2

CN1

CN2

CP1

P2

CR1

CR2

Cs1

€S2

Cu1

Cuz

Cv1

Cvz

IFU
Ifu
IFU
iFy
IfU
IFU
IFU
IFU
IFU
IFU
IFU
Iy
IFU
IFU
IFU
IFU
IFU
IFrY
IFU
IFU
IFY
IFU
IFU
IFU
IFU
IFU
IFU
IFU
IFY
IFU
IFU
IFU
IFU
IFU
IFY
IFU
TFU
TFY

BS1
BS2
BU1
BU2
Bv1
Bv2
CA1l
CB1
CC1
CD1
CE1
CF1
CH1
CH2
CK1
CK2
CL1
CL2
CN1
CN2
CP1
cp2
CR1
CR2
CS1
€S2
Cu1
Cuz
tv1
Ccv2
DA1
DB1
DC1
DD1
DE1
DF1
DH1
DH2




MemAdro
MemAdr1
MemAdr?2
MemAdr3
MemAdr4
MemAdrd
MemAdr6
MemAdr7
MemAdr8
MemAdrg
MemAdri10
MemAdri11
MemAdri12
MemAdri13
MemAdri4
MemAdri5
MemAdri16
MemAdr17
MemAdri18
(PCO.L)
MemAdri19
MIROQ
MIR1
MIR?2
MIR3
MIR4
MIR5
MIRG
MIR7
MIR8
MIR9O
MIR10
MIR11
MIR12

MIR13
MIR14

..........

..........

..........

..........

DSP CM2/ M128L DK1i/ M64L DK1, M128R DK1, M64R DK1,
IFU DK1, CDP DK1

DSP CT2, M128L DKz, M64L DK2, M128R DK2, M64R DK2,
IFU DK2, CDP DK2

DMA DL1, DSP DL1, M128L DL1, M64L DL1, M128R DL1,
M64R DL1, IFU DL1, CDP DL1, RES.R 3

RES.L 3, DMA DL2, DSP DL2, M128L DL2, M64L DL2,
M128R DL2, MG64R DL2, IFU DL2, CDP DL2

DMA DNi, DSP DN1, M128L DN1, M64L DN1, M128R DN1,
MG4R DN1, IFU DN1, CDP DN1, RES.R 4

RES.L 4, DMA DN2, DSP DN2, M128L DN2, M64L DN2,
M128R DN2, M64R DN2, IFU DN2, CDP DN2

DMA DP1, DSP DP1, M128L DP1, M64L DP1, M128R DP1,
M64R DP1, IFU DP1, CDP DP1, RES.R §

RES.L 5, DMA DP2, DSP DP2, M128L DP2, M64L DP2,
M128R DP2, MG64R DP2, IFU DP2, CDP DP2

DMA DR1, DSP DR1, M128L DR1, M64L DR1, M128R DR1,
M64R DR1, IFU DR1, CDP DR1, RES.R 6

RES.L 6, DMA DR2, DSP DR2, M128L DR2, M64L DR2,
M128R DR2, MG4R DR2, IFU DR2, CDP DR2

DMA DS1, DSP DS1, M128L DS1, M64L DS1, M128R DS1,
M64R DS1, IFU DS1, CDP DS1, RES.R 7

RES.L 7, DMA DS2, DSP DS2, M128L DS2, M64L DS2,
M128R DS2, M64R DS2, IFU DS2, CDP DS2

DMA DU1, DSP DU1, M128L DU1, M64L DU1, M128R DU1,
M64R DU1, IFU DU1, CDP DU1, RES.R 9

RES.L 8, DMA DU2, DSP DU2, M128L DU2, M64L DU2,
M128R DU2, M64R DU2, IFU DU2, CDP DU2

DMA DV1, DSP DV1, M128L DV1, M64L DV1, M128R DVi,
M64R DV1, IFU DvV1, CDP DVi, RES.R 10

RES.L 9, DMA Dv2, DSP DvV2, M128L DV2, M64AL DV2,
M128R DV2, M64R DV2, IFU Dv2, CDP Dv2

DSP DK1/ M128L DT2, M64L DT2, M128R DT2, M64R DT2/
IFU DT2, CDP DT2 .

RES.L 2, DSP DK2, M128L DM2, M64L DM2, M128R DM2,
M64R DM2, IFU DM2, CDP DJ2

M64R M64L M128R M128L DM2/ IFU CT2/ CDP
CDP CE2 CM2 M64R M64L M128R M128L
MCU CD1, DPU CD1, WCS CD1

MCU CE2, DPU CE2, WCS CE2

MCU CE1, DPU CE1, WCS CE1

MCU CF2, DPU CF2, WCS CF2

MCU CF1, DPU CF1, WCS CF1

MCU CH2, DPU CH2, WCS CH2

MCU CH1, DPU CH1, WCS CH1

MCU CJ2, DPU CJ2, WCS CJ2

ALU CK1, MCU CK1, DPU CK1, WCS CK1
ALU CK2, MCU CK2, DPU CK2, WCS CK2
ALU CL1, MCU CL1, DPU CL1, WCS CL1
ALU CL2, MCU CL2, DPU CL2, WCS CL2
MCU CN1, DPU CN1, WCS CN1

ALU CN2, MCU CN2, DPU CN2, WCS CN2
MCU CP1, DPU CP1, WCS CP1




MIRIS L., MCU
L MCU
MIRY7 L.l MCU
MIR18 .Lo.L..L. MCU
MIR1S ... ALU
MIR20 .......... ALU
2 AtU
MIR22 ... ALU
MIR23 ... ALU
MIR24 ..., ALY
MIR26  ...... ALU
MIR26  .......... ALU
MIR27 ... ALU
MIR28 ......... ALU
MIR29 ..., ALU
MIR30 ... ALU
MIR31 L.l ALU
MIR32 ... ALU
MIR33 ..., ALY
MIR34 ..., ALU
MIR3S ..., ALU
MIR3G ..., ALU
MIR37 ..., ALU
MIR38 ...l ALU
MIR39 ... ALU
MstrClk.U ... .. ... MCU
MXoe L cop
MX1 Cbp
MY) coP
MY: L cbp
No sig name .......... DPU
No sig name .......... DPU
PCO.L

(MemAdri8)

RefReq.L

RefSel

Regd.L ... ..... MCU
Reqi.L=Dsk .......... DSK
Reg2.L ... ..., MCU
Req3d.L

{ClkReq.L) .......... cop
Reqgd.L  .......... MCU
Regb.L ... . ..., MCU
Reg6.L ... ..., MCU
Reg7.L .. ... ..... MCU
Req.H .. ........ ALU
Reset.L .. ... ... DSK
RdData  .......... DSK
RdEnabl.L  .......... DSK
RaySew ... ... .. DSK
Run L MCU
RW136 ... DPU
RW136 .......... DPU

cpz,
CR1,
CR2,
€S,
Cs2,
Cut,
cuz,
Cvi,
cve,
DD1,
DE2,
DE1,
DF2,
DF1,
DHZ,
DH1,
DJz,
DK1,
DK2,
DL1,
bL2,
DN1,
DN2,
DP1,
pbP2,
AT2

BE1

BE2

BF1

BF2

AD1,
CcT2,

BP2
BP1,
BR2

BD1,
BS2
BU1
BU2
BV1
12,

BJ2/

CE1,
DF2,
CH1,
BE2,
BA1

J) BB1

DPU
DPU
DPU
DPU
MCU
MCU
MCU
MCU
MCU
MCU
MCU
MCU
MCU
MCU
MCU
MCU
MCU
MCU
MCU
MCU
MCU
MCU
MCU
MCU
MCU

CP2, WCS
CR1, WCS
CR2, WCS
CS1, WCS
€S2, DPU
Cu1, DPU
cuz, pPU
Cvi, DPU
Ccve, DPU
DD1, DPU
DE2, DPU
DE1, DPU
DF2, DPU
DF1, DPU
DH2, DPU
DH1, DPU
DJ2, DPU
DK1, DPU
DK2, DPU
DL1, DPY
DL2, DPU
DN1, DPU
DN2, DPU
DP1, DPY
bpP2, DPU

KBD 9
KBD 8
KBD 10
KBD 11
MONITOR 4

WCS

MCU

MCU

MCU
IFU

Jea
Jes
Jo4
DPU

CT2

BR1

BS1

CT2

cp2

CR1

CR2

CS1

€S2,
Cu1,
cue,
Cv1,
cve,
DD1,
DE2,
DE1,
DF2,
DF1,
DH2,
DH1,
DJ2,
DK1,
DK2,
DL1,
bL2,
DN1,
DN2,
DP1,
pP2,

.......... M64R DT2/ IFU CT2/ CDP CM2
.......... M128L CE2, M64L CE2, M128R CE2, MG64R CE2, CDP CD1
e M128L CJ2, MB4L CJ2, M128R CJ2, M64R CJ2, CDP CJ2

WCS CS2
WCS Cu1
WCS Cu2
WCS Cv1
WCS Cv2
WCS DD1
WCS DE2
WCS DE1
WCS DF2
WCS DF1
WCS DH2
WCS DH1
WCS DJ2
WCS DK1
WCS DK2
WCS DL1
WCS DL2
WCS DN1
WCS DN2
WCS DP1
WCS DP2

BJ2, CDP BJ2, ALU BJ2/ KBD 22

24
23
7
BE2

,MCU BJ2, DPU BJ2, WCS BJ2




SerIn ..., DPU
SerQut ..., DPU
Serialln  .......... CcDbP
SerialOut  .......... cDP
Src0 L. CcDP
SrcO.L ... cbp
Src=6800  .......... MCU
Src=ALU.L ... .. ..., ALU
Src=F.L ... ... IFU
Src=I0D.L  .......... DSK
Src=IR8*.L .......... IFY
Src=IR8+.L .......... IFU
Src=IR8-.L .......... IFU
Src=0ffset.L .......... IFY
Src=MD.L  .......... CcbP
Src=Mtk.L  .......... DSK
Src=U43,

pl11(12) .......... MCU
SSCik.U . MCU
St L. ALU
Strobel.L  .......... DSK
Strobe2.L  .......... DSK
uae MCU
var MCU
vaz MCU
ua3 MCU
uaa MCU
uas oL MCU
uae MCU
UA7 MCU
UuA8 MCU
vas L MCU
uate L MCU
UA11T MCU
ValSect.L .. ........ DSK
VertDrive e DSP
Video ... ..., DSP
WrData.L  .......... DSK
WrEnabl.L  .......... DSK
WrePrtd ..., DSK
WuMem.L .......... DPU
XtraReg0.L .......... cop
XtraReql.L .......... cor
XtraReg2.L .......... coP
XtraSeid  .......... cDP
XtraSell  .......... cop

XtraSel2z ... ....... cop

AA1,
AB1,
Adz,
AM2,
CA1

BU1

BM2/
AE1l/
AJ2,
BC1/
cJz2/
CE2/
CF2/s
AE2/
CE1,
CF1,

BN1

BC1,
BB1,
DE1,
DE2,
Dv2,
Du2,
D72,
ns2,
DA1,
DV1,
DU1,
DS1,
DR1,
DM2,
DC1,
DB1,
CK1,
DE2,
DF2,
DH2,
DH1,
cL1,
BH1,
BV1

DA1

DC1

BV?2

DB1

DD1

MONITOR 2
MONITOR 3
I/0 2
1/0 3

DPU AC1
MCU AE1
MCU BL2

CDP BC1/ MCU BK2

MCU BK1
MCU BH1
MCU BH2
MCU BF1
MCU CB1
Jo4 17

DPU BC1
MCU BB1
Jo1 14

Jo1 15

DPU BK1,
DPU BK2,
DPU BL1,
DPU BLZ,
DPU BN1,
DPU BN2,
DPU BP1,
DPU BP2,
DPU BR1,
DPU BR2,
DPU BS1,
DPU BS2,
Joa 21

VIDEO 3
VIDEO 1
Joa 14

Joa 25

Jo1 19

WCS BH1

WCS
WCS
WCS
WCS
WCS
WCS
WCS
WCS
WCS
WCS
WCS
WCS

BK1
BK2
BL1
BL2
BN1
BN2
BP1
BP2
BR1
BR2
BS1
BS?2

O A AR I




Winchester Ribbon Connections

Winchester Disk Controller Board Ribbon Connections: Two ribbons connect to the disk controller board.
The 34-wire ribbon connects to the socket referenced "j7b,” while the 20-wire ribbon connects to j2b.
They both attach to the sockets so that the brown wire on the side of the ribbons connects to pin 1 of the
sockets (Note: The female connectors attached to the ribbons have the pin numbers written on them).

Winchester Disk Drive Ribbon Connections: The two ribbons described above attach on the other end to
the Winchester disk drive with the same convention: the brown wire on the side of the ribbons connects to
finger 1 of the PC board located under the disk drive.

Winchester Disk Drive Power Supply Ribbon: Attached to the disk drive is a 4-wire ribbon which runs

from the power supply to the 4-pin connector on the disk drive. The connections are as follows:

Disk Power Supply Ribbon Pin Connection List

Power Supply Pin # Voltage To  Connector Pin #
pin 4 +12v to 1
pin 7 GND to 2
pin 8 CND to 3
pin 10 +5v to 4




Winchester Disk Controller Board Jumper Wire List

REF DESIGNATION

u25

ui8

u21

u21

u28

u46

u47

u48

ud7

u48

ubi

finger BJ2
Cua
finger AD1
finger BS2
U

u
u
u
u

PIN #

pin 1
pin 11
pin 13
pin 11
pin 4
pin 19
pin 20
pin 20
pin 21
pin 21
pin §
pin8
pin
pin
pin
pin
pin
pin
pin

NOTE: Connect the above pins.

TO

to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to

REF DESIGNATION

u
uil
u22
u22
u2g
ud7
u48
ub1
ud3
us1
finger BJ2
J5
us8
us0
us0
u

ccCccCccCc

PIN #

29 pin 12
pin5

pin 15

pin 16

pin 18
pini6and 17
pin 20

pin6

pin 21

pin6

pin 20
pin 20
pin12
pin 2
pin
pin
pin
pin
pin

Winchester Disk Controller Board Trace Cut List

REF DESIGNATION

PIN #

pin
pin
pin
pin
pin
pin
pin

TO

to
to
to
to
to
to
to

NOTE: Cut the trace that connects the above pins.

REF DESIGNATION PIN # BOARD SIDE

coCcoccCcoccCccoc

pin
pin
pin
pin
pin
pin
pin




