o
N
w
N
-

U45A
74HCO8
+5V MICROPROGRAM COUNTER 1
U52 \ 3 2,3
74HC161 2 ZI MA7
2 3 14 23 /
JAO . g 82 MAO U458
JAL 2| 51c oc 12 2,3 MAL 74HCO8
615 op L | 4
JA2 2 RGO |15 23 MA2 \ & 23 ZI A
) L1 ENP 23 5 )
JA3 10 1 enT : MA3
2 bcLK U45C
od Tono . 74HCO8
——1d cir
) 207 we
10
U45D
2 Us3 2,3 74HCO8
A4 —I 74HC161 MA4 1 ﬁ
JA5 2 | 431 A 0A _E_I 2,3 MAS N 11 23 Z MAL0
A6 2 518 QB 2,3 MA6
c Qc : Ty —
61p oD M NiC AT
RCO H2—< NIC ‘
L1 ENP 1 \ 23
10 | ENT 3 : Z MA11
S CLK 2 )
) 103 E(EQD U46B
5678, 74HCO8
9,10,11,12, 4 \ . 23
13,15,16 INSTRUCTION REGISTER 5 Z MAL2
IDB 15-0
Us5
74HC377 U46C
IDBO al,, o1 |2 74HCO8
IDB1 4 D2 Q2 5 9
IDB2 7] o5 35 e \-8 2.3 MA13
IDB3 8 9 10
D4 Q4
IDB4 135 12
IDB5 4 Dg Qg I U46D
IDB6 1728 Q7 16 74HCO8
IDB7 18 Q7 Mg 12
D8 Q8 2,3
" 1a 11 L Z MA14
CLK )
—1d
047 u34
74HC377 74HC540 —
IDb5 o1 Qu2 2 AL Y1 8] IR7
IDB10 2| P2 Q2 ¢ | A2 Y2 7| IR6
IDB1L I b3 Q2 2 A3 Y3 6| IR5
D4 Q4 A4 Y4 5| IR4
IDB12 13 12 6
D5 Q5 A5 Y5 4| IR3
IDB13 14 15 7
D6 Q6 AG Y6 3| IR2
IDB14 17 16 8 2| IR1
DRIz 1 b7 Q7 18 B a7 Y7
D8 Q8 A8 Y8 1] IRO
5 11 bcik 9
/IR_LD Z 19¢ Y& <
MEMORY REFERENCE (M) 2 R8s
IMMEDIATE (IM) 3 RS
INDIRECT (ID) 4 IR10
INCREMENT (+4) 5 IR11
6 IR12
z IR13
3 IR14
9 IR15
p—lo Gl
19 BJ3
‘ G2 IR_LAMP_DR
INDEX BIT 0 14 o
INDEX BIT 1 14 i
EXECUTE /BASE 14 EXEC. /BASE
/JUMP
JUMP CONDITION MUX
u36
74HC157 JUMP LOGIC
/RUN 4 g 1A 1y 4
1B
5 5 7 JMPO U38A
SKIP s gg 2Y U43A 74HCA4078
OR=0 10 | 11| 5, 3y |2 74HC08 5
| 10 | 35 1 N
- 9 14 12 3 3
AC=0 13 j@ 4y IMP1 2 /
= 1o | U43B :
15 ‘
ST g’B 74HC08 ‘ N/C
4
\ 6 9 )
u37 IMP2 5 ‘
74HC157 10
2 4 U43C
6 2] 1A 1y 74HCO8 1
CF 1B !
6 21 o 2y HL 9
6 12
OVF 2B
1 9 IMP3
5 3A 3y
IE_INT 10 1 3p
- 14 112 Nic UadA
13 | 4A 4y 74HC08
4B :
1
1 ) 3
A/B
159 ¢ IMP4
U44B
+§|\7/ , 74HCO8 IJMP7 2 M7
IJMP6 2
IMPS e — (VFD 2 IMP6
IJMP5 2
U44C G JIMP5
, , . . 74HCO8 IJMP4 2 P4
E_/B D § Q IMP3 2
4 JIMP6 IMP3
CTRL_CLK 3 boLk , JMP6 10 |
- IJMP2 2
3 ole— e 575 (IVPS 2 IMP2
. 74HCO8 JMPL 2 IMPL
U35A \ 11 JMPO 2
HC74 IMP7 13 ) JMPO
JCTRL_CLR Z“
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+5V +5V
T DIS1 u61 u69
TIL311 BASE 27C256 74HCT541
1,14
MA14 12 {5 ADDRESS MA14 27 | 14 D7 19 2 {1 v1 |18 . E /B
MA13 13 DISPLAY MA13 26 18 3 5 17
VAL c VAL o I 3 A2 v2 [ | 1
21 B (ON CPU Al2 D5 A3 & A6
MA11 3 MA11l 23 16 5 15
A BOARD) ALl D4 A4 Y4 1
MALO 2l f p10 D3[R 6 1 A5 vs 14 JAS
11 vdis mag %g A9 D2 g ; A6 Y6 g 1
89 STROBE AT A8 D1 (2 8 A7 Y7 3 JAS
8 Bl ANK 31 A7 DO A8 Y8
MAG 4| 1 A3
:; mﬁi 2 AS ._Jﬁo Gl 1 JA2
q
DIS2 MA3 7 ﬁg G2
TIL311 MA2 8 1 1AL
MA10 121, MA1 9 1'A] N 1
MA9 13 P MAO 10 AD JAO0
MY 25 .
A 20d &
1 . 22
Vdis Jd OE ROM 0O
l——go STROBE
BLANK v
% U62 Us4
27C256 74HCT541
DIS3 MA14 27 19 2 18 1 IMP7
TIL311 INSTRUCTION MAL3 28 ﬁig gg 13 3 ﬁ; ié 17
12 STEP MA12 2 17 4 16 | 1 IMP6
D Al2 D5 A3 Y3
MAG 13 DISPLAY MA11l 23 16 5 15
c All D4 A4 Y4
MA5 2 MA10 21 15 6 14 1 p
B (ON CPU A0 D3 A5 Y5 IMP5
MA4 3 MA9 24 13 7 13
A BOARD A9 D2 A6 Y6
) MAS 25 1 ag p1 2 81 A7 y7 2 1 IMP4
11 vdis MA7 31 A7 po H1 21 a8 vg F1
89 STROBE MAG 41 A6 1 IMP3
o MAS 5 ‘
BLANK AT 2 A5 ——1d G1 1
~ s 8 g ¢—199 G2 IMP2
A3
MA2 3 1 IMP1
DIS4 MAL 9 ﬁi N\
TIL311 MAQ 10 hs 1 IMPO
MA3 12 D
i ik o
MAO 31 A 229 o ROM 1.
1 .
Vdis v
STROBE U79 U0
BLANK 27C256 74HCT541
16
— Mﬁg % Al4 D7 13 g Al Y1 13 STATE 1
VAL 8{a13  De 8 3 A2 v2 [ | 16
MALL 2o A2 D5 L 2 A3 v3 [0 STATE 0
MALO 234 A1L D48 2 A4 va 2 1
MAD 2 A0 D32 81 A5 v5 1 IR_LD
VA A9 D2 (3 I re Y6 [ 4
AT 25 1 A8 p1 L 8 A7 v7 [H2 RUN_CLR
31 A7 po H1 A8 Y8 5
mg g A6 SKIP_SET
A5 ——19 G1 5
MA14 |1 MAT4 mg g A4 ¢—199 G2 SKIP_CLR
A3
MA13 MA2 3 5
MA13 (r MALS | A2 IE_SET
MAL N4
MA12 MAQ 18 Al 5
MA12 (X MALZ | AO IE_CLR
MAL11 |1 MALL 2(1) Vpp
MA10 553 €S
MAL0 = PR 9 ok ROM 2
MA9
MA9 r MAY ~
MA8 uso U7l
MA8 27C256 74HCT541
6
MA7 |1 MA7 Mﬁg 211 p14 D7 A2 21 a1 y1 8 CF_SET
26 18 3 17
MAG VAL o I 4 A2 v2 [ | 6
MAG MALL Al2 D5 A3 Y3 CF_ACO
23 16 5 15
MAS MALO 234 A1L D48 2 A4 Y4 2 6
MA5 e MAD A0 D3 A5 Y5 CF_AC15
24 13 7 13
MAd MAG 221 A9 D2 (13 I re Y6 [ 6
MA4 = AT A8 D1 A7 Y7 CF CY
3 11 9 11
A7 DO A8 Y8
MA3 |1 MA3 MAG 4 {76 6 CF CLR
MA2 mi 2 A5 ] ]903 Gl 6
MAz MA3 7| A4 g G2 FR_LD
A3 6
MAL |1 MAL Mﬁ g A2 /FR_EN
AL v
MAO |1 MAO MAO 10 f Ao 6 ALU_OV_EN
1
Vpp
——204 cs
+—22q 0 ROM 3
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MA14
MA13
MA12
MA11l
MA10
MA9
MA8
MA7
MA6
MAS
MA4
MA3
MA2
MA1

MAO

MA14

MA13

MA12

MA14

MA13

ulil

MA12

MA11l

MA10

MA9

MA8

MA7

MAG

MAS

MA4

MA3

MA2

MAL

MAOQ

MA14

MA13

MA12

MA11l

MA10

MA9

MA8

MA7

MAG

MAS

MA4

MA3

MA2

MA1

MAQ

MA14

MA13

MA12

MA11l

MA10

MA9

MA8

MA7

MAG

MAS

MA4

MA3

MA2

MAL

MAQ

MA14

MA13

MA12

MA11l

MA10

MA9

MA8

MA7

MAG

MAS

MA4

MA3

MA2

MAL

MA11l
MA10
MA9
MA8
MA7
MAG
MAS
MA4
MA3
MA2
MAL

MAQ

MAOQ

MA14

MA13

MA12

MA11l

MA10

MA9

MA8

MA7

MAG

MAS

MA4

MA3

MA2

MAL

MAQ

PN P P

=

NANNN DANANNN AN DEANANNNNNN ARANNANNNN RNRNNNNN

ALU_FS2
ALU_Fs1
ALU_FSO
ALU_CY_EN
J/ALU_EN
PC_INC
PC_LD

PC_EN

SP_INC
SP_DEC
/SP_LD
ISP_EN
OR_INC
OR_DEC
OR_LD

JOR_EN

ROR
ASR
LSR
SHL
ROL
AC_LD
IAC_EN

SR_EN

AR_LD

HI_Z

MEM_REQ
I/0_REQ
READ
WRITE

INT_ACK

NIX_LD
NIX_EN
NIY_LD

NIY_EN

Rev
3.0

74HCT541
19 2 | Aq vy |18 11
18 3 1% vo |17
17 413 va |16 | 11
16 51 aa va |15
15 I vs |14 11
13 7| g ve 13
12 8 | A7 v7 12 11
11 9 11
A8 Y8 1
—Lld 1 7
.._Jﬁo Gz
7
7
ROM 4
u9s
74HCT541
19 2 | aq vy |18 8
18 3l vo |17
17 413 va |16 | 8
16 51 aa va |15
15 I vs |14 8
13 7| g ve 13
12 8 | A7 v7 12 8
11 9 11
A8 Y8 10
—Lld 1
199 o> 10
10
10
ROM 5
U112
74HCT541
19 2 | Aq vy |18 9
18 3 1% vo |17
17 413 va |16 | 9
16 51 an va |15
15 I vs5 |14 9
13 7| g ve |13
12 8 | A7 v7 12 9
11 9 11
A8 Y8 9
—Lld c1 9
.._Jﬁo Gz
: 9
16
ROM 6
U113
74HCT541 16
19 2 {1 v1 |18
18 31 As vo HZ 15
1z e EE v3 B N/C (SPARE)
16 51 an va |15
15 6 | a5 v5 |14
13 7| g ve |13 15,16
12 8 |7 v7 12
11 9 | g vg 1 15,16
— 1d e 15,16
—qec2 15,16
N 15
ROM 7
12
U156
74HCT541 12
19 2 {1 v1 |18
18 31 As vo HZ 13
17 413 va |16 |
16 51 Az va |15 13
15 6 { a5 vs 4 N/C (SPARE)
13 2| p6 v6 3 N/C (SPARE)
12 81 A7 v7 H2— NIC (SPARE)
11 91 A8 v8 11— N/C (SPARE)
—Lld 1
.._Jﬁo Gz
ROM 8
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PAN_| 17
PAN_J 17
RUN_CLR 2
+5V
BJ1 RP1 [16
CONTROL/ 2.2k
STATUS BUS UL7F
R3 74HCT14 u20 +5V
1[2[ 3] | 3.3k 74HC273 u18D
6 11 12 3 2 74HCT32 U19A u28B
ico [12_> ¢ i IT ) g; 8; = 12 ﬁ\ 74HCO8 74HC109
71 b3 O3 |8 ) 11 "
8 ) 13 / ~ 10
‘ ‘ U17E 13 34 Q415 o ©Q Z RUN
R4 74HCT14 14 Dg Qg 15 12 bey
‘ 3.3k 1728 87 16 U21A
/sToP [11_> z \/\/\—JLJJ-O ing 18 1pg O e Janczr L 13q 3 o2 115 Z /RUN
11 12 o
‘ 1q CLK 3 RUN FLIP-FLOP
‘ u17D CLR
‘ RS 74HCT14
3.3k ‘
INTERRUPT [9 > 8] A N—2 99 [T 5
\ o Z INT
L +5V
114 J
[ a1 CR1
‘ 22k 1N4148 uL7C
R2 74HCT14 U18A u29
74HCT32 74HC540
‘ 24 a1 v1 ple 2.6 IFR_CLR
i A2 Y2 oié 1 9
)
‘ c1 RESET ‘ c ﬁi ii o IAC_CLR
. 10 uF HEADER 5] a5 vs pld ! IPC_CLR
_— AG Y6 P
FRONT PANEL 8] a7 v7 b2 nic 1 JCTRL_CLR
A8 vg ptl—< NiC 16
/PANEL_CLR
—1d a1 15
RESETM [4_ > 5y ¢———199 o /BUS_CLR
U21B A\ RESET DRIVE
74HC27 u18C U22A
15 3 74HCT32 74HC109 U30B
MEMORY lZ 5\ . 9 74HC00 us1
; x ols 4 74HC540
. 6 2 a1 v1 pig 56 FR_CLK
45cLK 5 31 A2 y2 plL | o
Lo 41 A3 v3 plé AC_CLK
gk © Qft 2ia4 yaplo ;
61 e ve bld PC_CLK
Z{ p6 ve P13 1516
8| - vo b12 : AR_CLK
9| g vg bil 0
U1sB +5V N OR_CLK
74HCT32 u19D U22B ) 19 g% 8 P CLK
74HCO8 74HC109 .
6 12 N 1 CTRL_CLK
15 5 11 14 o 10 N CLOCK DRIVE —
1o J Q
13 a 12,1317
" U19C PANEL_CLK
CLK 74HCO8
13 a2 —la 9 N
s u23 Qo9 8 15 Z BUS_CLK
0sc é’ 10 / -
1‘1‘ vDD ouT -8
EN
GND
CLOCK OSCILLATOR +5V [Title
D16 PROCESSOR -- Run, Clock, and Clear Logic
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FR_CLK 4
FR_CLR 4 5V
U114D U123B
74HCTO08 5v 74HC109
SKIP_SET Z 2 12 \ 11 14 10 116
@ ]
U1228 13 ) IoE Q Z SKIP
74HC00 12
SKIP_CLR Z 2 4 o
_ o
. 6 130 K O Q JH( N/C
O
)
—
+5V
U114B U123A
74HCTO08 j 74HC109
IE_SET Z 2 4 \ ] , o) . "
a'g
U122A 5 Joo @ Z IE
74HC00 / 4
) , CLK
IE_CLR L N/C
, 3 3k © opF—
T ul1l4c
74HCTO8
9
1
IE_INT
w [ .
1,6,7.8,
9,10,11,12,
13,15,16
IDB 15-0 lZ
RP2 +5V
1k
U125 o
74HCT541 IDB15 1 16
ANAN
SRi5 [16 2 [\ SR BT IDB15 IDB14 PINNINE
3 17 IDB14 IDB13 3 14
SR14 [15 A2 Y2 AAR
| 2 18 IDB13 IDB12 4 13
SR13 |14 A3 Y3 AARN
| - 15 IDB12 IDB11 5 12
SR12 |13 Ad Y4 AA%
| 5 14 IDB11 IDB10 6 11
sR11 [12 A5 Y5 AARN
| 7 13 IDB10 IDB9 7 10
SR10 [11 A6 Y6 AARN
| g 12 IDB9 IDBS 8 91
SR9 |10 A7 Y7 IDBS AA%
SR8 [9 9 A8 vg L _—
—Ld 61
L 194 G2
RP3
1k
U130 o
, et — IDB7 IDbs AL
SR7 18 Al NS IDB6 IDB5 EINAANT
SR6 |7 31 A2 v2 L ANAN
| IDB5 IDB4 4 13
SRS [6 41 A3 v3 & AAN
| - 15 IDB4 IDB3 5 12
SR4 15 6 A4 Yar IDB3 IDB2 NN
SR3 [4 A5 Y5 ANAALL
SR2 |3 7 13 IDB2 IDB1 7 10
| A6 Y6 AN 1
3 12 IDBL IDBO 8 9
SR1 |2 A7 Y7 IDBO Q/\/‘
SRO |1 91 A8 vg HL —
1d o1 INTERNAL DATA BUS
T 19 & TERMINATOR
SWITCH
REGISTER
u72D
74HC32 U105D
SR EN 3 12 N ~ 74HCTO0
- ) 11 12
PAN_K 17 13 ;/
- 13
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IS

JFR_EN Z 2
9
AC 15-0 Z_

UBBA
74HCA4078

U129A
74HC125

U81A +5V
74HCO08 3
ACO 1
\ 2 | 4 u127¢C U128B
2 / | 74HCO08 74HC109
‘ 1 9
usiB 14 @ 10 1,9,11,16
74HC08 ‘ 2 ) 13 10 Joa @ F
AC15 4 ‘ S 2 12
10 u122D CLK N/C
5 74HCO00 1349 d o} 9
11 12
11 usic
aver /] 74HCO8 12 13
1,5,7,8,9,10, 9
11,12,13,15,16
IDB 15-0 Z— 10
usiD
74HCO8
IDBO 12 \
11
13 /
U96A
CF_ACO 2 2 74HC4078
CF_AC15 2 3
CF_CY 2 4
.
2 9 )
CF_SET N/C
CF_CLR 2 10
11
12
u129B
74HC125
+5V
U105A
74HCTO00 Uu105C
IDB1 1 74HCTO00 ul127B U128A
3 9 74HCO08 74HC109
2 4
10 2 x 6 1,16
U1058 c Joa Q OVF
74HCTO00 U127A 4 CLK
4 74HCO08 ul122C
6 1 74HCO00 3 T —
11 5 9 gdK © QpL—x NC
ALU_OV
U72A 10
74HC32
2 1
ALU_OV_EN ) 5
FR_LD 2 2 / /
JFR_CLR 4
FR_CLK 4
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UG3A

74HCO8
PC_EN s 1
15 2 U56B
IHALT 74HC02
4
1,5,6,8,
9,10,11,12,
13,15,16
IDB 15-0 lZ
U39 U4l
74HC161 74HC541
IDB12 3 14 PC12 PC15 2 18 IDBI15
IDB13 2 g Qg 13 PC13 PCl4 3 ﬁ; ié 17 IDB14
IDB14 52 Qc 12 PC14 PC13 i v5[e_1DBI3
IDB15 5 QC 77 PC15 PC12 - 15 IDBI2
D QD A4 Y4
PCil 6| v IDB11
7 PC10 7| AS S IDB10
ENP AG ve 18—
10 PC9 8 IDB9
5 | ENT PCs q | A7 Y7 IDBS
ZpCLK A8 yg L =22
d LOAD
1d cir ¢+——1d c1
lb—mo G2
U40 Us0
74HC161 74HC541
IDBS 3 14 PC8 PC7 2 18 IDB7
IDB9 2 g Qg 13 PC9 PC6 3 ﬁ; ié 17 IDB6
IDB10 52 Qc 12 PC10 PC5 i Vs e D85
IDB11 5 QC 77 PCil PC4 - 15 ____IDB4
D QD A4 Y4
RCO [H2 pcs 81 a5 ys |14 1DBS |
7 PC2 7 IDB2
ENP AG ve 18— o2
10 PC1 3 12 IDB1
5 | ENT PCO q | A7 Y7 IDBO
ZpCLK A8 yg L=
d LOAD
1d cLr —1d G1
L 194 G2
Ci4
PC_LAMP_DR
u4s u42 _
74HC161 74HC540
DB4 al, on |14 PC4 PC15 2 PC15
IDB5 2 13 PC5 PC14 3
B 0B A2 PCl4
IDB6 - 12 PC6 PC13 2
c Qc A3 PC13
IDBY 5 11 PCY PC12 5
D QD SeTT A4 PC12
RCoO M2 6 1 A5 PC11
7 PC10 7
I EnP 565 I re PC10
- ENT 5cs B a7 PC9
ZpCLK A8 PC8
d LOAD
1d cLr —Ld 1
L 194 G2
U49 Us1
74HC161 74HC540
IDBO al, on |14 PCO PC7 2, Vi 8] PC7
IDB1 2 13 PC1 PCG6 3
B 0B A2 Y2 7| Pce
IDB2 5 12 PC2 PC5 4
IDB3 5] C QC =7 PC3 PC4 = A3 Y3 61 PC5
D QD 553 A4 Y4 5| PCc4
. RCoO 12 565 g A5 Y5 4| PC3
I EnP 5CT I re Y6 3| PC2
4 & ENT 565 B a7 Y7 2| pc1
PC_CLK CLK A8 Y8 1] PCO
4 99 | 0AD
/PC_CLR 1d ctr ——1d G1 —
L 194 G2
UB4A
74HC32 A\
PC_INC [
PAN_B 117
U56A
74HC02
PC_LD 3
PAN_A 17
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/SP_EN |Z3
1,5,6,7,
9,10,11,12,
13,15,16
IDB 15-0 Z
us7 U59
74AC169 74HC541
IDB12 3 14 SP12 SP15 2 18 IDBI15
IDB13 2 g Qg 13 SP13 SP14 3 ﬁ; ié 17 IDB14
IDB14 52 Qc 12 SP14 SP13 i v5[e_1DBI3
IDB15 6|° QD 11 SP15 SP12 5| ves__1pB12
Q SP11 6| ne e IDB11
2 bk SP10 7% v IDB10
— 99 0AD SP9 81 a7 Y7 IDBO
11up SP8 9| e e IDBS
—1(710 ENT
d ENP ¢+——1d c1
lb—mo G2
Us8 u67
74AC169 74HC541
IDBS 3 14 SP8 SP7 2 18 IDB7
IDB9 2 g Qg 13 SP9 SP6 3 ﬁ; ié IDBG6
IDB10 52 Qc 12 SP10 SP5 i N IDB5
IDB11 6l° SD 11 SP11 SP4 5| v IDB4
RCO plo— Slat 81 a5 Y5 IDB3
2 bk SP2 7| e v IDB2
99 | 0AD Sl 81 a7 Y7 IDB1
11up SPO 9| e e IDBO
—1(710 ENT
d ENP ——1ld c1
L 194 G2
cJ3
SP_LAMP_DR
u65 U60
74AC169 74HC540
IDB4 3 14 SP4 SP15 2
SP15
IDB5 2 g 8@ 13 SP5 SP14 3 ﬁ; opia
IDB6 52 e [z SP6 SP13 i opi3
IDBY 6l° 3o [ SP7 SP12 5| o>
RCO pla— ggié 81 a5 SP11
2 bcLK 255 Z{ p6 SP10
99 LoAD 25 8 A7 SPY
11up 9 A8 SP8
—1(710 ENT
d ENP —1d c1
L 194 G2
u66 uU68
74AC169 74HC540
D50 31 A QA 4 SE9 oFL 2 A1 Y1 8] sP7
IDB1 45 OB 42 SP1 SP6 31 Y2 7| sPe
IDB2 51¢ oc 12 SP2 SPS 41 A3 Y3 6| SPs
IDB3 61p 3D | SP3 SP4 51 a4 Y4 5| SP4
4 Rco 12— ggg 6 1 A5 Y5 4| sP3
SP_CLK lZ 2 bcLK 2p7 Z{ p6 Y6 3| sp2
99 LoAD 250 81 A7 Y7 2| sP1
11up 9 A8 Y8 1] SPo
¢——109 EnT
/SP_LD Z 3 7d ENP —1d G1 —
L 194 G2
U56C
74HC02 A\
SP_DEC 3
- 10
SP_INC 3 14
Z SP 15-0
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JAC_EN Z 3
1,5,6,7,
8,10,11,12,
13,15,16
IDB 15-0 |Z
u75
74HC194 u77
2 [en 74HC541
IDB15 aly N BT AC15 AC15 2 [ SR BT IDB15
IDB14 Al QB 14 AC14 AC14 3l vz IDB14
IDB13 - QB - AC13 AC13 Al vels IDB13
IDB12 A 8 Qg 12 AC12 AC12 = Ai Yi 15 IDB12
712 Q AC1L 6| N Y IDB1L
S AC10 7 A5 Y5 13 IDB10
1 AC9 a | A6 6 IDB9
—pCLK o B a7 Y7 BIES
| 17 1DB8
72 S0 A8 Y8
s1
14 cir ¢+——1d c1
lb—mo G2
u76
74HC194 u86
2 [en 74HC541
IDB11 aly N ET AC11 AC7 2 [ S BT IDB7
IDB10 Al QB 14 AC10 AC6 3l vz IDB6
IDB9 52 Qc 13 ACO AC5 i BT IDB5
IDBS 6|5 QD 12 AC8 AC4 5| ve s IDB4
7 Q AC3 A IDB3
sL A5 y5 Ao
AC2 N velaa IDB2
1 ACL a | A6 6 IDBL
—pCLK o B a7 Y7 550
| 17 1DBO
72 S0 A8 Y8
s1
19 cir +——d a1
L1992
DJ4
U84 AC_LAMP_DR
74HC194 u78
2 [en 74HC540
IDB7 3A QA M2 ACT ACLS 21 A1 y1 pié 16| AC15
IDB6 4 14 AC6 AC14 3 ~17
B 0B A2 Y2 p 15| ACl4
IDB5 5 13 ACS5 AC13 4 .16
c Qc A3 Y3 p 14| AC13
IDB4 6 12 AC4 AC12 5 .15
D QD A4 va p 13| AC12
5 ACILL & 14
sL A5 Y5 P 12| ACl1
AC10 7 F13
1 ACo I re ve pla 11| AC10
—pCLK e B a7 v7 pl2 10| Aco
72 S0 A8 v8 p 9| Acs
s1
1d cLr —1d c1
.._Jﬂo G2
uss
74HC194 us?
2 [en 74HC540
IDB3 3A QA M2 ACS ACT 21 A1 y1 pié 8] AC7
IDB2 4 14 AC2 AC6 3 .17
B 0B A2 Y2 7| Ace
IDB1 5 13 AC1 AC5 4 .16
C QC A3 Y3 6| AC5
IDBO 6 12 ACO AC4 5 .15
D QD A4 Y4 5| Ac4
7 AC3 6 K14
sL A5 Y5 4| AC3
AC2 7 ~13 >
4 11 ACL g|2° VOB H Ac
AC_CLK CLK A7 Y7 P 2| Ac1
9 ACO 9 11
72 S0 A8 v8 p 1] ACO
s1
JAC_CLR Z“ 19 cLr —1d 61 —
o——194 G2
U82A
74HC4078
AC15 24
AC14 3
U63D
74HCO8 u74c AC13 ad)
3 12 74HC32 ‘ U89B
ROR Z 11 9 AC12 54 ~ 74HC08
13 j ) 13 4 N\
10 AC11 99 6
U63C 5
74HCO8 AC10 104
3 9
ASR ACo
ALY 114
10
AC8 124
U738
74HC4075 U74B
3 3 74HC32
LSR lZ 3 :\ N\ 6 4 U83A
5 ] 74HC4078
ACT 2 1,16 -
U74A AC=0
74HC32 U74D AC6 3
3 1 74HC32
AC_LD ;) \ - " ACS
PAN_E 17 2 / / aca |
N L Ty
U64D
74HC32 AC3 9
SHL 3 12 ) AC2
N STER— (01
ROL 3 13 Act
At 114
UB9A
74HCO8 ACO 124
1 N
3
6 2 U106A
CF lZ J 74HC00
1
1,16 o
AC15 AC15 2
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JOR_EN Z3
1,5,6,7,
8,9,11,12,
13,15,16
IDB 15-0 lZ
U9l u93
74AC169 74HC541
IDB12 3 14 OR12 OR15 2 18 IDBI15
IDB13 2 g Qg 13 OR13 OR14 3 ﬁ; ié 17 IDB14
IDB14 52 Qc 12 OR14 OR13 i v5[e_1DBI3
IDB15 6l° QD 11 OR15 OR12 5| ves__1oB12
Q ORLL 6| ne ve [ IDB1L
2 beig OR10 7% ve[fia__1DBI1O
— 99 0AD OR9 81 A7 Y7 IDBY
11up ORS 9 | e e IDBS
—1(710 ENT
d ENP ——1d c1
.._Jﬂo Gz
u92 U101
74AC169 74HC541
IDBS 3 14 ORS OR7 2 18 IDB7
IDB9 2 g Qg 13 OR9 OR6 3 ﬁ; ié 17 IDB6
IDB10 52 Qc 12 OR10 OR5 i v ie D85
IDB11 6l° SD 11 OR11 OR4 5| e as___1pea
RCO pla— OR3 81 a5 ys |14 1DBS |
2 bk OR2 AN vela__ioe2
o 1€ ORL g | A6 6 IDB1
d LOAD A7 Y7 R
11up ORO 9| e e IDBO
—1(710 ENT
d ENP 19 c1
L 194 G2
DJ3
OR_LAMP_DR
u99 U94
74AC169 74HC540
IDB4 3 14 OR4 OR15 2
OR15
IDB5 4 g 8@ 13 OR5 OR14 3 ﬁ; OR14
IDB6 52 e [z ORG OR13 i OR13
IDBY 6l° 3o [ ORY OR12 5| ORL
RCO pla— 8%(1) 81 A5 OR11
2 boLK ORS Z{ p6 OR10
99 LoAD oRE 8 A7 OR9
11up 9 { A8 ORS
—1(710 ENT
d ENP —1d c1
.._Jﬂo G2
U100 U102
74AC169 74HC540
IDBO 31A QA H4 ORO OR7 21 a1 Y1 8] OR7
IDB1 41 oB 3 OR1 OR6 31 A2 Y2 7| OR6
IDB2 21 ¢ oc H2 OR2 ORS 41 A3 Y3 6| OR5
IDB3 61p op HL OR3 OR4 21 A4 Ya 5| OR4
4 rRco pio— 822 6 1 a5 Y5 4| OR3
OR_CLK lZ 2 b CLK Rt L1 p6 Y6 3| OR2
99 LoAD oRo 81 A7 Y7 2| OR1
11up 91 A8 Y8 1] ORO
¢——109 EnT
U90D
¢+—— T ENP —1d G —
o 74HC02 ) 19 &5
PAN_D |
OR_LD 13 v
u90C U97A
74HC02 74HC4078
OR_DEC s —OR1S 24
- 10
OR_INC 3 OR14
OR13
‘ u8aC
OR12 5 74HCO8
\ 13 9
OR11 QDJ
10
OR10
OR9 114
ORS 124
U98A
74HC4078 1 -
OR7 HZ OR=0
OR6 3
OR5 ad)
OR4 55
OR3 9
OR2 104
OR1 114
ORO 124
11
Z OR 15-0
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6 ZI ALU_OV
U115D
74HCT86
11 6 ZI ALU_CY
JALU_EN lZ 3
15,67,
8.9,10,12,
9 13,15,16
U107 U109
74F382 74HCT541
AC12 3 3 ALU12 ALU15 2 18 IDBI15
OR 150 10 AC13 1 ﬁ(l’ E(l’ 9 ALU13 ALU14 3 ﬁ; ié 17 IDB14
AC14 19| S T ALU14 ALUL3 Al vele _1oe1s
AC15 17 12 ALU15 ALUL2 = | A3 3 IDB12
A3 F3 A4 N
ALULL 6| v IDB11
OR12 alg ALUL0 7 A5 Y5 IDB10
OR13 > B(l’ ALU9 a Ag Y? IDB9
OR14 185 ALUS N v IDBS
OR15 16 | 55 8 8
15 OVR pd— ——1d c1
CN CN+4 pi4— ——199 &2
2 )
81s1
s2
U118
74HCT541
ALU7 2 18 IDB7
U108 ALUG 3 ﬁ; ié 17 IDB6
74F381 ALUS Al ve s _1DBs
AC8 al, |8 ALUS ALUZ = Ai Yi 15 IDB4
AC9 1 A(l) F(1) 9 ALU9 ALU3 6| N Y IDB3
AC10 19| S T ALUL0 ALU2 7 A5 Y5 13 IDB2
AC1L 17 12 ALULL ALUL g | A6 6 IDB1
A3 F3 A7 Y7 R
ALUO 9 IDBO
ORS o oo A8 yg L=
OR9 >
B1 ——1d 61
OR10 18 1 g L1992
OR11 16
B3
K
15 | oy b bla
2 )
8s1
s2
U116
74F381
AC4 3 8 ALU4
ACS 1 ﬁ(l’ E(l’ 9 ALUS
AC6 19 A2 2 11 ALUG6
AC7 17 A3 F3 12 ALU7
OR4 4
OR5 > E(l’
OR6 18 B2
OR7 16
B3
K
15 | oy b bla
2 )
s
s2
U117
74F381
ACO 3 g ALUO
ACL 1 ﬁ(l’ E(l’ 9 ALUL
AC2 19 A2 2 11 ALU2
AC3 17 A3 F3 12 ALU3
ORO 4l U124
ORL > B(l’ 74F182
OR2 18 1 g 131 N
OR3 16 | g3 1a | ‘3‘0 PO CN+X ﬁ
15 G pld i 3d co ON+Y 2
CN PP 2q P1 CN+Z
. d 61
S0 d p2
3 o 144 G2
ALU_FSO 71352 ——56d p3 p pL—x NIC
3 ¢—2d G3 G pl— nic
ALU_FS1
3 A\ CARRY
ALU_FS2 LOOK-AHEAD
U106C
74HCO00 u11sC
74HCT86
8
U89D
74HCO8
ALU_CY_EN 3 12
CE 6 13
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IIX_EN lZ 3

18 IDB15
ié 17 IDB14
Ny ETE I E
Yi 15 IDB12
NAEY IDBLL
S IDB10
ve H8 =
e IDBY
11  IDB8 |
e IDBS

18 IDB7
ié 17 IDB6
IDB5

R e
IDB4

N
IDB3

ys 14—
13___IDB2
Y6 IDB1

y7 22

1 11 BY
v8 IDBO

1,5,6,7,
8.9,10,11,
13,15,16
IDB 15-0 lZ
U135 U136
74HC377 74HC541
IDB15 3 2 IX15 IX15 2
IDB14 2 g; Q; c IX14 IX14 3 ﬁ;
IDB13 712 Q2 ¢ IX13 IX13 Al
IDB12 3 Dj Qj 9 IX12 IX12 = Ai
IDB11 137 Q45 Xt IX1L 6|
IDB10 4 D5 Q5 e IX10 IX10 7 A5
IDBY 17 D? 8‘75 16 X9 X9 3 Ag
IDB8 18 D8 08 19 1X8 1X8 9 A8
L beik +——1d c1
_lo G "_mo G2
U140 U141
74HC377 74HC541
IDB7 3 2 X7 IX7 5
IDB6 2 | P1 QlI— X6 X6 3| AL
D2 Q2 A2
IDB5 7 A IX5 IX5 2
D3 Q3 A3
IDB4 3 Da 7 9 IX4 X4 5 Ad
IDB3 132 Q415 X3 X3 6|
IDB2 14 D5 Q5 e X2 X2 7 A5
IDB1 17 D? 83 16 X1 X1 3 Ag
IDBO 18 D8 08 19 1X0 1X0 9 A8
PANEL_CLK Z“ 11 bcoik — 191
——19 G L1992
NIX_LD lZ 3
U152
74HC540
IX15 2
IX14 3 ﬁ;
IX13 Al
IX12 - Ai
IX1L 6|
IX10 7 AS
A6
X9 3
X8 q | A7
A8
—19 61
L 194 G2
U154
74HC540
IX7 2 [
X6 3
A2
IX5 4
A3
X4 -
A4
X3 5
A5
X2 7
A6
X1 3
X0 q | A7
A8
—19 61
L 194 G2

Y1 8 IX7
Y2 7 IX6
Y3 6 IX5
Y4 5 IX4
Y5 41 IX3
Y6 3 IX2
Y7 2 IX1
Y8 1 X0

ca
IX_LAMP_DR

IX15
IX14
1X13
IX12
IX11
1X10
1X9

1X8

26 | +5V
25 | +5V
24 | +5V
23 | +5V
22 | +5V
21 | +5V

< 18] GND
< 17| GND

14
Z IX 15-0
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NIY_EN lZ 3

18 IDB15
ié 17 IDB14
Ny ETE I E
Yi 15 IDB12
NAEY IDBLL
S IDB10
ve H8 =
e IDBY
11  IDB8 |
e IDBS

18 IDB7
ié 17 IDB6
IDB5

R e
IDB4

N
IDB3

ys 14—
13___IDB2
Y6 IDB1

y7 22

1 11 BY
v8 IDBO

1,5,6,7,
8,9,10,11,
12,15,16
IDB 15-0 lZ
U145 U146
74HC377 74HC541
IDB15 3 2 IY15 IY15 2
IDB14 2 g; Q; c Y14 Y14 3 ﬁ;
IDB13 712 Q2 ¢ Y13 Y13 Al
IDB12 3 Dj Qj 9 Y12 Y12 = Ai
IDB11 137 Q45 Ivit Y11 6|
IDB10 4 D5 Q5 e Y10 Y10 7 A5
IDB9 17 D? 8‘75 16 IY9 Y9 a Ag
IDB8 18 D8 08 19 1Y8 1Y8 9 A8
11 5Lk —1d 1
‘_lOG "_mo G2
U150 U151
74HC377 74HC541
IDB7 3 2 Y7 Y7 2
IDB6 2 | P1 QlI— Y6 Y6 3| AL
D2 Q2 A2
IDB5 7 A Y5 Y5 2
D3 Q3 A3
IDB4 s |23 ° e Y4 Y4 5|
IDB3 132 Q415 Y3 Y3 6|
IDB2 14 D5 Q5 e Y2 Y2 7 A5
IDBL 17 D? 83 16 YL YL 3 Ag
IDBO 18 D8 08 19 1YO 1YO 9 A8
PANEL_CLK Z4 11 bcik +——1d G1
—1d ¢ L1992
IY_LD lZ3
U153
74HC540
IY15 2
Y14 3 ﬁ;
Y13 Al
Y12 - Ai
Y11 6|
Y10 7 AS
AG
Y9 3
Y8 q | A7
A8
—1d c1
._:I_QOG2
U155
74HC540
Y7 2 [
Y6 3
A2
Y5 4
A3
Y4 -
A4
Y3 5
A5
Y2 7
AG
YL 3
Y0 q | A7
A8
—1d c1
._:I_QOG2

Y1 8 Y7
Y2 7 1Y6
Y3 6 Y5
Y4 5 Y4
Y5 41 1Y3
Y6 3 1Y2
Y7 2 Y1
Y8 1 1YO

cJ2
IY_LAMP_DR

Y15
Y14
Y13
Y12
Y11
Y10
Y9

Y8

26 | +5V
25 | +5V
24 | +5V
23 | +5V
22 | +5V
21 | +5V

< 18] GND
< 17| GND

14
Z 1Y 15-0
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IX 15-0
1Y 15-0

SP 15-0

EXEC_/BASE

11

S
|

I~
N
I
o>
_|
o
®

12

16
AR 15:0 Z_

13
8
15
_z A 150
U133 U143 U132
74HC153 74HC153 74HC283
ZERO 6 [ o0 .y Lz MUX15 ZERO 6 [ o0 .y Lz MUX7 AR12 5 [ o |4 A12
IX15 5 IX7 5 AR13 AL3
1c1 1c1 s .Y 52—
IY15 2 Y7 2 ARL4 14 13 Ald
SP15 5 | 1C2 sP7 5 | 1C2 AR15 A3 S3 AlS
1C3 1C3 12 0 g s4 FO— 20
10 9 MUX14 10 9 MUX6 MUX12 6
IX14 1 gC(l) 2y IX6 1 gC(l) 2y MUX13 > E;
Y14 12 222 Y6 12 222 MUX14 15|22
SP14 13 203 SP6 13 203 MUX15 11 B4
1‘2‘ A 1‘2‘ A 1 co ca F&—= NIC
B B
—1d 16 —1d 1c
.._150 ZG .._150 ZG
U134 U144 U137
74HC153 74HC153 74HC283
6 f1co 1y pL——MUXI3 6 f1co 1y pL——MUXS ARS8 51, s1 -4 A8
IX13 5 IX5 5 ARQ 1 A9
1c1 1c1 =3 1A s2
Y13 il s Y5 il s AR10 e o [ha AL0
_ARIL 12 |
SP13 a1 SP5 a1 ARLL ™ o [0 ALl
10 2C0 oy 9 MUX12 10 2C0 oy 9 MUX4 MUX8 6 B1
1X12 11 5C1 1X4 11 5C1 MUX9 2 B2
Y12 12 222 IY4 12 222 MUX10 15| 22
SP12 13 203 SP4 13 503 MUX11 11 B4
1‘2‘ A 1‘2‘ A Z{co ca 2
B B
—1d 16 —1d 1c
.._150 ZG .._150 ZG
U138 U148 U142
74HC153 74HC153 74HC283
6 f1co 1y pL——MUXI1 6 f1co 1y pL—— MU —ARE 51 s1 -4 Ad
IX11 5 X3 5 ARG 1 AS
1c1 1c1 231 s2
Y11 2 Y3 2 ARG 14 13 AG
SP11 5 | 1C2 sP3 5 | 1C2 AR7 A3 S3 g A7
1C3 1C3 =L 12 s s4
10 2C0 oy MUX10 10 2C0 oy 9 MUX2 MUX4 6 B1
1X10 11 5C1 X2 11 5C1 MUX5 2 B2
IY10 12 222 Y2 12 222 MUX6 15| 22
SP10 13 203 SP2 13 503 MUX7 11 B4
1‘2‘ A 1‘2‘ A Z{co ca 2
B B
—1d 16 —1d 1c
.._150 ZG .._150 ZG
U139 U149 U147
74HC153 74HC153 74HC283
6 f1co 1y pL——MUXO 6 f1co 1y pL———MUXL —ARO 51,9 s1 -4 A0
IX9 5 IX1 5 ARL 1 Al
1c1 1c1 3 ) s2
Y9 2 Y1 2 AR2 14 13 A2
SP9 5 | 1C2 sP1 5 | 1C2 AR3 A3 S3 g A3
1C3 1C3 12 s sS4
10 2C0 oy MUX8 10 2C0 oy 9 MUXO0 MUXO0 6 B1
X8 11 5C1 1X0 11 5C1 MUX1 2 B2
Y8 12 222 Y0 12 222 MUX2 15| 22
SP8 13 203 SPO 13 203 MUX3 11 B4
1‘2‘ A 1‘2‘ A co ca 2
B B
U19B
—1d 16 —1d 1c
74HCO8 15 15 INDEXED ADDRESS
4 | ' 2G ' 2G CALCULATOR
5 INDEXED ADDRESS
A\ MULTIPLEXER A\
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AJl

14 EXTERNAL
A150 ADDRESS
BUS
U1
74HC541
A15 5
Ald 3 ﬁ;
AL3 i N
ALD = Ai
ALL 6k
AL0 7 Ag
A9 3 A7
A8 9
A8
—d G1
..—Jﬁo Gz
U4
74HC541
ﬁé g Al Y1 8| A7
e 3 A2 Y2 7| A6
v 2 A3 Y3 6| A5
A3 2 A4 Y4 5| A4
= 8as  vs 4| A3
AT I re Y6 3| A2
N 8 A7 Y7 2| AL
A8 Y8 1| A0
—1dc1 17| GND
—199 a2 ¢ 18| GND
! 19| GND
! 20| GND
1,5,6,7,
8,9,10,11,
12,13,16 AJ2
DATA
IDB 15-0 BUS
u7
74HCT245
+5V IDB15 5
IDB14 3 ﬁ;
IDB13 i A
UL1A IDB12 = Ai
74HC74 usD IDB1L 6k
74HCO8 IDB10 7 Ag
o 5 12 IDB9 8 | A7
a Q IDB8 9 | s
4 13
AR_CLK
I — ..—J&o G
0 olf— nric 11 DpIR
u10
74HCT245
IDB7 5
v D56 2 AL B1 8| D7
IDBS 3 A2 B2 7| D6
D67 2 A3 B3 6| D5
U15F IDB3 5 ﬁg g‘s‘ > gg
74HCTO4 IDB2 7 1 Do
DI I re B6
IDBo 8 A7 B7 2| b1
A8 B8 1| Do
199 ¢ 17| GND
2 11 DpIR ' 18| GND
U14D c 19| GND
74HC32 U15A ) 20| GND
WRITE 3 12 ) 74HCTO4 N4
PAN_H 17 13
BJ1
CONTROL/
STATUS BUS
U13A
74HC240
i Al Y1 7] MRITE
UsB o A2 Y2 8| /READ
74HC08 o A3 Y3 5| /MEM_REQ
4 A4 Y4 6| /0_REQ
1dc
4 U13B
BUS_CLK 74HC240
/BUS_CLR 4 111 a1 Y1 1] /cLocK
13 1 A2 Y2 3| CLEAR
3 15
INT_ACK A3 Y3 10| /INT_ACK
UsC 171 a4 Y4 4| MHALT
, 74HC08 G ‘ 51 GND
HI_Z 9 \ < 15 | GND
4 8 q 16 | GND
/RUN 10 / ¢ 17| GND
Tive ! 18| GND
74HC32 \/ —
READ 3 9 \ AN
) 8
PAN_G 17 10 / /
u9D U158
74HC02 74HCTO4
ﬂ 4 7,16 Z IHALT
U14B
74HC32
MEM_REQ 3 4\ AN 4
17 ) 6 Z MEMORY
PAN_B = / /
U14A
74HC32
1/0_REQ 3 1\ N
3 4
17 , ) Z Vo
PAN_F / /
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U9A
74HC02
PAN_C lZ 17 2
USA
74HC08
AR_LD 3 1
15 2
JHALT
1,5,6,7,
8,9,10,11,
12,13,15
IDB 15-0 lZ— A4
ADDRESS REGISTER AR_LAMP_DR
u2 u3
74HC377 74HC540
IDB15 3 5 AR15 AR15 5
IDB14 4 g; Q; c ARLA ARLA 3 ﬁ; ﬁgii
IDB13 7|2 Q2 ¢ AR13 AR13 alh AR1a
IDB12 3 Dj Qj 9 ARL2 ARL2 = Ai AR1>
IDBLL 13| D Q4175 ARLL ARLL 6% AR
IDB10 I D5 Q5 e AR10 AR10 7 A5 AR1O
IDBY 17 D? Q? 16 AR9 AR9 3 Ag RO
IDB8 18 | of 88 19 ARS ARS 9 | s RS
1 ‘
CLK ——1d G1
n_l() G "_mo G2
us us
74HC377 74HC540
IDB/ 31 p1 01 2 ART ART 21 a1 Y1 8| AR7
IDB6 2 = ARG ARG 3
D2 Q2 A2 Y2 7| ARG
IDB5 7 A AR5 ARG p
D3 Q3 A3 Y3 6| AR5
IDB4 3 9 ARA ARA s
D4 Q4 A4 Y4 5| AR4
IDB3 13 12 AR3 AR3 6
D5 Q5 A5 Y5 4| AR3
IDB2 14 15 AR2 AR2 7
D6 Q6 AG Y6 3| AR2
IDB1 17 16 AR1 AR1 8
GER D7 Q7 ARG ARG A7 Y7 2| ARL
181 pg Qs 2 9 A8 Y8 1] ARO
AR_CLK Z“ 11 bcik ——19 G1 —
L 19 G o——194 G2
14
EZ] AR 150
El4
STATUS/FLAGS_LAMP_DR
U131A U126
74HC139 74HC541
STATE_O 2 215 vo p4 2.1 a1 v1 -8 16| FETCH
5 31p Y1 p2 31 A2 y2 FL 15| INDIRECT
STATE_1 12 | y2 pé 41 A3 v3 & 14| EXEC
G v3 pL 21 A4 v4 L2 13| INTERRUPT
6 1 A5 vs5 14— NiC
Z{ p6 v6 H&—< NiC
81 A7 v7 FH2—< NIC
9 { A8 vg HL—< NiC
3 lb—lo G1
SR_EN ¢+——199 a2
MEM_REQ 3 ~
3 U119
VO_REQ 74HC540
READ 3 21 a1 y1 pi8 12| SR _REQ
3 31 A2 v2 piL 11| MEM_REQ
WRITE 41 A3 y3 plé 10| 1/O_REQ
21 A4 v4 pla 9| READ
4 6 14
RUN A5 Y5 D 8| WRITE
| 7 13
5 AG Y6 P 7| RUN
SKIP 81 a7 y7 pi2 6] SKIP
91 A8 vg pLl—< nic
p—lo Gl
.._Jﬁo G2
IE : N
b 9 U110
74HC540
AC=0 9 g AL Y1 oig 5| IE
5 A2 v2 p 4| P
OVF 41 A3 v3 plé 3| z
| 5 15
A4 va p 2| OVF
6 6 14
CF A5 Y5 P 1| CF
Z{ p6 ve pr&—< NiC
81 a7 v7 pL2—< NIC
9 A8 vg ptl—< NiC
p—lo Gl
.._Jﬁo G2
|
+5V f * R * R +5V
Jl c2 Jl c7 i cs c232
0.1 uF 0.1uF

10 uF T 10 uF
GND B

OFF BOARD ‘ ON BOARD
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U16 MOUNTED IN

10

7Z PAN_A (PC_LD)

u33C

~
N
I
0O
_|
w
N

N C
N
E Y]
o>
_|
w
N

u3z2B
74HCT32

12

7Z| PAN_B (PC_INC)

U33D
74HCT32
7,16 (PC_EN and

PAN_C AR_LD)

u32b
74HCT32

10 PAN_D (OR_LD)

13 )
U25A

o
N C
N
It
[eXe)
_|
w
N

o

QZ PAN_E (AC_LD)

u25D
74HCT32

PAN_K (SR_EN)

=

]

15Z PAN_F (I/O_REQ)

o

15Z PAN_G (READ)

&l

o

o

15Z PAN_H (WRITE)

=
-]

I~

~c ~c ~c
s — = N

TR TR TR

o0 o o>

2 2 2

w w w

N N N

74HCT32

=
N

=
=

15Z PAN_L (MEM_REQ)

/RAM_ROM [3 >

SOCKET ADAPTER
- U16
EPM5064
ADDR_LD_SW [IL > 33 1pp qoa F0 }
‘ QoB 22— NIC
AC_LD_SW [10 > 3 1p;  Qia 8 |
‘ d18 22— nic |
MEM_LD SW [@ > 13 fpo Qoa |22
| Q28 22
Q2C
MEM_RCL_SW [8 > l 12 fp3  oQ3al8
Q3B 7 !
1/0_LD_SW 7 1 11 D4 Q4A 6
= e —
‘ Q4c !
IIO_RCL_SW [6_> 91ps  Qsa 20 }
‘ QsB H2
I
RUN_SET SW [2 > 44 1ps  QeA 32 :
‘ 6B 38— NiC |
RUN_CLR SW [I > 42 1 p7  Q7a 3L |
o78 H— nrc |
INSTR_STEP_SW [5 > 41 1 pg  Qsa 18 |
Q8B L |
40
D9 QoA HE— NIC ‘
‘ QoB 12— NIC
345 cLock ‘
—’—350 CLEAR
CTRL IF ‘

o

4Z PAN_I (RUN_SET)

=
-]
—

+5V: 3, 14, 25, 36
GND: 10, 21, 32, 43

o
N C
N
EN
[eXe}
_|
w
N

4Z PAN_J (RUN_CLR)

BJ1
CONTROL/
STATUS BUS

<13] /ROM_RAM

FRONT PANEL
CONTROLS

BJ4
4
PANEL_CLK

/PANEL_CLR W

o1
N
~
IHh
foXe]
_'
o
=

o
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2 1

N/C

N/C

1~ 1~
£8 £8
@
OO O
o o
N N

N/

O

N/

O

~NC ~NC
e D
IH IH
om oo
= =
o o
B B

uz2i1C
74HC27

N/C

[
Y

u43D
74HCO08

N/C

:

N/C

N/C

U114A
74HCTO8

1]
N/C
2

N/C
N/C
N/C
N/C

i

74HC139

+5V
q
U11B
74HCT74
21p ¢ QfF— NC
11 bcik
0 Qpf&—= NIC
U17A
74HCT14
—9 [T N/C
U178
74HCT14
—39 [T N/IC
+5V
q
U28A
74HC109
213 ¢ Qpfb— N
45 LK
¢+—3dk O QIL—xNC
U56D
74HC02
— 114
N/C
.._120
U73A
74HC4075
— 14
—20 N/C
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REV DATE CHANGES
1.0 02/14/03 BASIC COMPLETED DESIGN
2.0 03/17/03 CORRECTED DESIGN/DRAWING ERRORS AFTER DEBUG
(EXCEPT CLOCK-EXTEND CIRCUIT) AS DETAILED IN DEBUG LOG
*FIRST PUBLISHED REVISION*
2.1 03/11/05 CORRECTED ERROR IN CLOCK-EXTEND CIRCUIT;
U19-13 AND U22-13 DISCONNECTED FROM U22-6
AND CONNECTED TO U22-7
U115 NOW 74HCT86; WAS 74HC86
U81 NOW 74HCO08; WAS 74HCTO08
3.0 06/23/05 UPGRADED CPU TO SUPPORT INDEXED ADDRESSING:
ADDED INDEX REGISTERS IX AND IY (SHEETS 12 AND 13)
ADDED MULTIPLEXER AND ADDRESS CALCULATOR (SHEET 14)
ADDED MICROCODE ROM 8 FOR INDEX REGISTER FUNCTIONS
(SHEET 3)
CTRL SIGNAL AND DATA PATH CHANGES AS REQUIRED
NOTES: 1: ALL RESISTORS IN OHMS, 1/4W 5%
2: ALL CAPACITORS IN MICROFARADS
ALL POLAR CAPACITORS TANTALUM, 25V 10%
ALL NON-POLAR CAPACITORS CERAMIC, 50V 10%
3: MICROCODE ROMS U61, U62, U79, U80, U103, U104,
U120, U121, AND U157 70ns Tacc
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