
0V
e
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8V
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1

+
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2

X
R
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Y
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I1
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6
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*
7

V
I4
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8

V
I5

*
9

V
I6
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0V
a
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A
4
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D
O

6/
D

6
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0V
b
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S
IX

T
N

*
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0V
d
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A
1

80

D
O

7/
D
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V
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N
D
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F
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3
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/D
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+
8V
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R
F

U
d
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A
2
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/D
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N
M
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D

S
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6V
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A
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R
D

Y
72

A
6

82

D
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/D
13
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P
W

R
F

A
IL

*
13

D
O

D
S

B
*

23

A
12

33

D
I7

/D
15

43

0V
c

53

A
22

63

IN
T

*
73

A
7

83

D
I6

/D
14

93

T
M

A
3*

14

(C
LK

)
24

A
9

34

sM
1

44

S
LV

C
LR

*
54

A
23

64

H
O

LD
*

74

A
8

84

D
I1

/D
9

94

A
18

15

pS
T

V
A

L*
25

D
O

1/
D

1
35

sO
U

T
45

D
M

A
0*

55

N
D

E
F

b
65

R
E

S
E

T
*

75

A
13

85

D
I0

/D
8

95

A
16

16

pH
LD

A
26

D
O

0/
D

0
36

sI
N

P
46

D
M

A
1*

56

N
D

E
F

c
66

pS
Y

N
C

76

A
14

86

sI
N

T
A

96

A
17

17

R
F

U
a

27

A
10

37

sM
E

M
R

47

D
M

A
2*

57

P
H

A
N

T
M

*
67

pW
R

*
77

A
11

87

sW
O

*
97

S
D

S
B

*
18

R
F

U
b

28

D
O

4/
D

4
38

sH
LT

A
48

sX
T

R
Q

*
58

M
W

R
T

68

pD
B

IN
78

D
O

2/
D

2
88

E
R

R
O

R
*

98

C
D

S
B

*
19

A
5

29

D
O

5/
D

5
39

C
LO

C
K

49

A
19

59

R
F

U
c

69

A
0

79

D
O

3/
D

3
89

P
O

C
*

99

P4 S-100EDGE

G1

P02

R03

P14

R15

P26

R27

P38

R39

P411

R412

P513

R514

P615

R616

P717

R718

P=R 19
U46

74LS688

R
1

R
2

R
3

R
4

R
5

R
6

R
7

R
8

R
9

1
2 3 4 5 6 7 8 9 10

RN74K7

OEa1

I0a2

O3b 3

I1a4

O2b 5

I2a6

O1b 7

I3a8

O0b 9I0b11
O3a 12

I1b13

O2a 14

I2b15

O1a 16

I3b17

O0a 18

OEb19

U33

74LS244

OUT 11
OUT 8

U49

4.9152MHz

RES1

D2

Clk3

Set4 Q 5

Q 6

U50A

74LS74

GND1
-VI2 -VO 3

U40

79L12

C5

.1uF+ C63

10uF

Q 8

Q 9Set10

Clk11
D12

RES13

U50B

74LS74

+VO 1

GND2
+VI3

U41

78L12

11

12

13

U11D

1489

11
12
13

U12D

1488

-12V2

RDE4

RD7 5
RD6 6
RD5 7
RD4 8
RD3 9
RD2 10

SI20

TD430

TCP40
RD1 11

XR21

TD531

RD0 12

TBMT 22

TD632

PE 13

DS23
TD733

FE 14

EOC 24

CS34

OE 15

SO 25

NP35

SWE16

TD026

TSB36

RCP17

TD127

NB137

RDAV18

TD228

NB238

DAV 19

TD329

EPS39

U22

IM6402/TR1602

Serial 1
I/O to
Terminal

GND
GND

16-bit
Board base
address select

UART 1 Baud
Rate Select
(needed for
UART 1 option)

VCC

+ C68

10uF

+ C65

2.2uF
+C67

10uF
+C64

2.2uF

+ C66

47uF

C1

.1uF

C16

.1uF

C2

.1uF

C3

.1uF

C4

.1uF

C11

.1uF

C17

.1uF

-12V2

RDE4

RD7 5
RD6 6
RD5 7
RD4 8
RD3 9
RD2 10

SI20

TD430

TCP40
RD1 11

XR21

TD531

RD0 12

TBMT 22

TD632

PE 13

DS23
TD733

FE 14

EOC 24

CS34

OE 15

SO 25

NP35

SWE16

TD026

TSB36

RCP17

TD127

NB137

RDAV18

TD228

NB238

DAV 19

TD329

EPS39

U24

IM6402/TR1602

OEa1

I0a2

O3b 3

I1a4

O2b 5

I2a6

O1b 7

I3a8

O0b 9I0b11
O3a 12

I1b13

O2a 14

I2b15

O1a 16

I3b17

O0a 18

OEb19

U36

74LS244

G1

P02

R03

P14

R15

P26

R27

P38

R39

P411

R412

P513

R514

P615

R616

P717

R718

P=R 19
U43

74LS688

R
1

R
2

R
3

R
4

R
5

R
6

R
7

R
8

R
9

1
2 3 4 5 6 7 8 9 10

RN54K7

GND

GND

UART 1 base
address select

A7
A6
A5
A4
A3
A2
A1

U1A7
U1A6
U1A5
U1A4
U1A3
U1A2
U1A1

A0

VCC

U1A0

4
5

6
U26B

74LS86

G1

P02

R03

P14

R15

P26

R27

P38

R39

P411

R412

P513

R514

P615

R616

P717

R718

P=R 19
U44

74LS688GND

GND

UART 2 base
address select

A7
A6
A5
A4
A3
A2
A1

U2A7
U2A6
U2A5
U2A4
U2A3
U2A2
U2A1

A0

VCC

U2A0

8
9
10

U26C

74LS86

OEa1

I0a2

O3b 3

I1a4

O2b 5

I2a6

O1b 7

I3a8

O0b 9I0b11
O3a 12

I1b13

O2a 14

I2b15

O1a 16

I3b17

O0a 18

OEb19

U47

74LS244

OEa1

I0a2

O3b 3

I1a4

O2b 5

I2a6

O1b 7

I3a8

O0b 9I0b11
O3a 12

I1b13

O2a 14

I2b15

O1a 16

I3b17

O0a 18

OEb19

U48

74LS244

OEa1

I0a2

O3b 3

I1a4

O2b 5

I2a6

O1b 7

I3a8

O0b 9I0b11
O3a 12

I1b13

O2a 14

I2b15

O1a 16

I3b17

O0a 18

OEb19

U45

74LS244

8
9
10

U12C

1488

4
5

6
U12B

1488
8

9

10

U11C

1489

4

5

6

U11B

1489

11

12

13

U17D

1489

4
5

6
U15B

1488

8
9
10

U15C

1488

2 3
U15A

1488

4

5

6

U17B

1489

1

2

3

U17A

1489

1
2
3
4
5
6
7
8
9
10

J6

CONN10

1
2
3
4
5
6
7
8
9
10

J11

CONN10

1
2
3
4
5
6
7
8
9

J5

CONN9

1
2
3
4
5
6
7
8
9

J12

CONN9

T1IN11

C1+1

VS+ 2C1-3

C2+4

C2-5
VS- 6

T2OUT 7

R2IN 8R2OUT9

T2IN10

R1OUT12 R1IN 13

T1OUT 14

U14

MAX232

T1IN11

C1+1

VS+ 2C1-3

C2+4

C2-5
VS- 6

T2OUT 7

R2IN 8R2OUT9

T2IN10

R1OUT12 R1IN 13

T1OUT 14

U16

MAX232

R
1

R
2

R
3

R
4

R
5

R
6

R
7

R
8

R
9

1
2 3 4 5 6 7 8 9 10

RN44K7

GND

GND

Parallel port
base address
select

A7
A6
A5
A4
A3
A2

BA7
BA6
BA5
BA4
BA3
BA2

A0

VCC

CLR1

Q0 2

/Q0 3
D04

D15

/Q1 6
Q1 7

Cp9

Q2 10

/Q2 11
D212

D313

/Q3 14
Q3 15

U23

74LS175

CLR1

Q0 2

/Q0 3
D04

D15

/Q1 6
Q1 7

Cp9

Q2 10

/Q2 11
D212

D313

/Q3 14
Q3 15

U34

74LS175

CLR1

Q0 2

/Q0 3
D04

D15

/Q1 6
Q1 7

Cp9

Q2 10

/Q2 11
D212

D313

/Q3 14
Q3 15

U21

74LS175

CLR1

Q0 2

/Q0 3
D04

D15

/Q1 6
Q1 7

Cp9

Q2 10

/Q2 11
D212

D313

/Q3 14
Q3 15

U20

74LS175

1
2
3
4
5
6
7
8

J16

CONN8

1
2
3
4
5
6
7
8

J18

CONN8

RES1

D2

Clk3

Set4 Q 5

Q 6

U18A

74LS74

Q 8

Q 9Set10

Clk11
D12

RES13

U18B

74LS74

OE1

O0 2D03

D14 O1 5

O2 6D27

D38 O3 9

Cp11

O4 12D413

D514 O5 15

O6 16D617

D718 O7 19

U9

74LS374

1
2
3
4
5
6
7
8
9
10

J22

CONN10

1
2
3
4
5

J21

CONN5

89
U25D

74LS05

1 2
U25A

74LS05

1213
U25F

74LS05

5 6
U25C

74LS05

3 4
U25B

74LS05

4
5

6

U35B

74LS08

11
12
13

U35D

74LS08
8

9
10

U35C

74LS08

1
2

3

U35A

74LS08

1
2
3
4
5
6
7
8

J23

CONN8

1
2
3
4
5
6
7
8

J25

CONN8

OEa1

I0a2

O3b 3

I1a4

O2b 5

I2a6

O1b 7

I3a8

O0b 9I0b11
O3a 12

I1b13

O2a 14

I2b15

O1a 16

I3b17

O0a 18

OEb19

U32

74LS240

OEa1

I0a2

O3b 3

I1a4

O2b 5

I2a6

O1b 7

I3a8

O0b 9I0b11
O3a 12

I1b13

O2a 14

I2b15

O1a 16

I3b17

O0a 18

OEb19

U37

74LS240

CLK11

CLR12

QA1 3

QB1 4

QC1 5

QD1 6

QD2 8
QC2 9
QB2 10
QA2 11

CLR212

CLK213

U51

74LS393

-12V +12V
EN1
VI2

GND3 GND 4

VO 5
U39

D24V25F5

C23

.1uF

C44

.1uF

C45

.1uF

C6

.1uF

C8

.1uF

C9

.1uF

C46

.1uF

C10

.1uF

VCC

+
8V

+
16

V

0V
A

G
N

D

GND

GND

+
8V

-1
6V

0V
C

0V
D

G
N

D

-16V

+8V

S
V

I0
S

V
I1

S
V

I2
S

V
I3

S
V

I4
S

V
I5

S
V

I6
S

V
I7

S
N

M
I

S
A

5
S

A
4

S
A

3
S

A
15

S
A

12
S

A
9

S
D

O
1

S
D

O
0

S
A

10
S

D
O

4
S

D
O

5
S

D
O

6
S

D
I2

S
D

I3
S

D
I7

S
S

O
U

T
S

S
IN

P

S
S

LV
C

LR

S
IN

T

S
R

E
S

E
T

S
P

W
R

S
P

D
B

IN
S

A
0

S
A

1
S

A
2

S
A

6
S

A
7

S
A

8
S

A
13

S
A

14
S

A
11

S
D

O
2

S
D

O
3

S
D

O
7

S
D

I4
S

D
I5

S
D

I6
S

D
I1

S
D

I0

GND

SA0
SA1
SA2
SA3
SA4
SA5
SA6
SA7

Buffered
Address
A0 - A7

A0
A1
A2
A3
A4
A5
A6
A7

S-100 Buss

SDO0
SDO1
SDO2
SDO3
SDO4
SDO5
SDO6
SDO7

D0
D1
D2
D3
D4
D5
D6
D7

D0
D1
D2
D3
D4
D5
D6
D7

SDI0
SDI1
SDI2
SDI3
SDI4
SDI5
SDI6
SDI7

Local Data Bus

SVI0
SVI1
SVI2
SVI3
SVI4
SVI5
SVI6
SVI7

SNMI
SINT

U1TI

U1RI

U2TI

U2RI

T1INT

R1INT

T2INT

R2INT

PINT

IBE
OBE

Interrupt Selection:
Jumper interrupt
signal to required
interrupt on right

Aux
Gnd

5V Reg Bypass

5 volt option:
Must select
one  5 volt
regulator or
bypass
jumper

Aux
GndAux

Gnd

Data In
Buffer

Data Out
Buffer

Address Low
Buffer

SA8
SA9
SA10
SA11
SA12
SA13
SA14
SA15

BA8
BA9
BA10
BA11
BA12
BA13
BA14
BA15

GND

16-bit I/O
1-2 enabled
2-3 disabled or
not installed

IO16

Optional 16-bit
I/O Address
Decoder
(can be used with
any I/O ports on
this board)

IO16

Buffered
Address
A0 - A7

GND

WRCB1

WRDT1
RDST1
RDDT1

SRESET

SSLVCLR

GND

Local Data Bus

U1AT

U2AT

PWR

IO16S

SSOUT

SSINP

SPWR

SPDBIN

S-100 Buss

U1A0X

U2A0X

WRCB2

WRDT2
RDST2
RDDT2

BDRST

D0

D1

D2

D3

D4

D5

D6

D7

D0

D1

D2

D3

D4

D5

D6

D7

U1CB0
U1CB0
U1CB1
U1CB1
U1CB2
U1CB2
U1CB3
U1CB3

U1CB4
U1CB4
U1CB5
U1CB5
U1CB6
U1CB6
U1CB7
U1CB7

U2CB0
U2CB0
U2CB1
U2CB1
U2CB2

U2CB3
U2CB3
U2CB2

U2CB4
U2CB4
U2CB5
U2CB5
U2CB6
U2CB6
U2CB7
U2CB7

U1RIE
U1TIE

U1SCA
U1SCB

U1SB
U1PI

U1EP
U1NB

U2RIE
U2TIE

U2SCA
U2SCB

U2SB
U2PI

U2EP
U2NB

-12V

-12V

D0
D1
D2
D3
D4
D5
D6
D7

D1
D2
D3
D4
D5
D6
D7

Local
Data
Bus

WRDT1

D0

WRDT2

BDRST

BDRST

VCC

VCC

U1NB

U2NB

U1EP

U2EP

U1PI

U2PI

U1SB

U2SB

RDDT1

U1BRC

D0
D1
D2
D3
D4
D5
D6
D7

D0
D1
D2
D3
D4
D5
D6
D7

RDST1

D0
D1
D2
D3
D4
D5
D6
D7

U1SCA

U1SCB

+

C131uF

R31K

+

C151uF + C12

1uF+C14

1uF

R21K

GND

+

C21

1uF

+

C191uF

+ C20

1uF+C22

1uF

GND

GND

-12V

+12V

+

C241uF

+

C26

1uF

D0
D1
D2
D3
D4
D5
D6
D7

+C27

1uF + C25

1uF

R41K

R51K

U2BRC

U1-V

U2-V

U1DO

U2DO

U2SCA

U2SCB

RDST2

RDDT2

PE1
FE1
OE1

DAV1
TBE1
EOC1

PE2
FE2
OE2

DAV2
TBE2
EOC2

PE2H

OE2H
FE2H

DAV2H
TBE2H
EOC2H

SSA2H
SSB2H

SSA2L
SSB2L
PE2L

FE2L
OE2L
DAV2L
TBE2L
EOC2L

C1+A

C1+B

C1+C

C1-A

C1-B

C1-C

C2+A

C2+B

C2-B

C2+C

C2-C

VS+A
VS-A

ZA+

ZA-

SSA1H
SSB1H
PE1H

OE1H
FE1H

DAV1H
TBE1H
EOC1H
SSA1L
SSB1L
PE1L

FE1L
OE1L
DAV1L
TBE1L
EOC1L

U2SSA

U2SSB

U1SSA

U1SSB

C2-A

ZA+J

ZA-J

U1DI

ZDO1

ZDI1

ZCO1A
ZCI1A

ZCO1B

ZCI1B

VS-B
VS+B

ZDO2

ZDI2

VS-C

VS+C

GND

+12V

-12V

GND

ZCO2A

ZCI2A

ZCO2B

ZCI2B

SC1-1
SC1-2
SC1-3
SC1-4
SC1-5
SC1-6
SC1-7
SC1-8
SC1-9
SC1-10

SC2-1
SC2-2
SC2-3
SC2-4
SC2-5
SC2-6
SC2-7
SC2-8
SC2-9
SC2-10

Serial 2
I/O to
Terminal

Jumper functions on left
connector to appropriate
pins on right connector

Jump functions
on left connector
to appropriate pins
on right connector

Jumper function
and polarity on
left connector to
data bus on left
connector as needed

Jumper function
and polarity on
left connector to
data bus on left
connector as needed

Jump 1-2 for Max Else jump 2-3

Jump 1-2
for Max

Else jump
2-3

Jump
if UART
needs
-12V

Jump function on
right connector to
appropriate bit and
polarity on left
connector

Jump function on
right connector to
appropriate bit and
polarity on left
connector

Jump
if UART
needs
-12V

U1TIE

U1RIE

U2RIE

U2TIE
U1TI
U1RI
U2RI
U2TI

U2DI

UART 2
Baud Rate
Select

U1BRC

U2BRC

X300
X600

X1200
X2400

X4800
X9600

X19K2
X38K4

GND

VCCVCC
X76K8

X76K8

X153K6

X153K6

X307K2

Baud Rate Generator
(needed for either UART option)

UART 1 Address Decoder

UART 2 Address Decoder

UART 1 I/O
Port Decoder

UART 2 I/O
Port Decoder

Bloth Base Address Select Switchs:
1 - 7 correspond to A7 to A1
Switch 8 swaps Data and Status/Control

UART 1 Control Register

UART 2 Control Register

UART 1
Status Port

UART 2
Status Port

RS-232 driver/receiver
build option:
1) 1488/1489
2) Max232

VCC

VCC

POUT

PINP

Buffered
Address
A0 - A7

POUT

IO16

G1

P02

R03

P14

R15

P26

R27

P38

R39

P411

R412

P513

R514

P615

R616

P717

R718

P=R 19
U42

74LS688

CLR1

Q0 2

/Q0 3
D04

D15

/Q1 6
Q1 7

Cp9

Q2 10

/Q2 11
D212

D313

/Q3 14
Q3 15

U19

74LS175

OEa1

I0a2 O0a 3

I1a4 O1a 5

I2a6 O2a 7

O3a 9I3a10

O0b 11I0b12

O1b 13I1b14

OEb15

U10

74LS367

A1

D3
D4
D5
D6
D7

VCC

GND

GND

D0
D1
D2
D3
D4
D5
D6
D7

Auto-strobe

Select Status
Read Port

Select Data
Write Port

Select Control
Write Port

Parallel Port Address Decode

Parallel Port
Decoder
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Optional Interrupts can
be used with any optional
I/O port

Optional -12 and +12 regulators needed for GI UART, 1488/89 chips and Random Number Generator.
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UART 2 Option

(Includes all "glue" logic)

All bus buffers required
for all boards regardless
of build options selected
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Can be constructed several different ways, and modes
of operation changed even after construction.  In order
of complexity:
1. Single noise source clocking an 8-bit counter
2. Two noise sources clocking two 4-bit counters
3. Eight noise sources for eight independent random bits
All three modes have the addiitonal options of 
A. Schmitt triggers on noise generator outputs
B. Independently clocked Flip-Flops
All modes and mode options are jumper-selectable.
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If option not installed, jumper
U42 pin 19 to pin 20

If option not installed, jumper
U43 pin 19 to pin 20
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