
STANDARD INPUT LOADS
74   74S  74LS ’S189

LO  -1.6 -2.0 -0.4 -0.25 mA
HI  +40  +50  +20  +25  uA

A[0..15]

D[0..7]

A[0..15]

D[0..7]A0
A1
A2

+145uA
-2mA

X1
 39

EX2
 38

RESET
 37

NMI
  2

HALT
 40

IRQ
  3

FIRQ
  4

MRDY
 36

DMA/B
 33

A0
 8

A1
 9

A2
10

A3
11

A4
12

A5
13

A6
14

A7
15

A8
16

A9
17

A10
18

A11
19

A12
20

A13
21

A14
22

A15
23

D0
31

D1
30

D2
29

D3
28

D4
27

D5
26

D6
25

D7
24

E
34

Q
35

BA
 6

BS
 5

R/W
32

U1 6809

IRQ\

FIRQ\

NMI\
RESET\

BUFOSC

VCC

A3
A4
A5
A6
A7
A8
A9
A10
A11

IORDY
  5

  6
 4

U27B

74LS02

R11
10K

XIRQ
VCC   8

  9
10

U27C

74LS02

  1
  2
  3

JP4
JUMPER2

IRQ4\

IRQ\

MRDY

BUSWAIT

  2

  3
 1

U27A

74LS02

XWAIT

DRIVENBL\

A12
A13
A14

D0
D1
D2
D3

A15

+205uA
-2mA

R2
10K

R3
10K

R1
10K

R9
10K

MRDY

VCC

1
2
3
4

J1

4 TERMINAL
BLOCK

C31
.1uF

VCC=PIN 7
GND=PIN 1

C33
2.2uF

C32
.1uF

VCC

+100uA
-2mA

E

D4
D5
D6
D7

  4

  5
 6

U6B

74LS00

D1
  4

Q1
 2

Q1
 3

D2
  5

Q2
 7

Q2
 6

D3
 12

Q3
10

Q3
11

D4
 13

Q4
15

Q4
14

CLK
  9

CLR
  1

U15

74LS175

1 2
3 4
5 6
7 8
9 10

JP6

HEADER 5X2
WAIT STATE
SELECT

MRDY EXTENSION - BUS GRANT

  3  4

U7B

74LS04

BUFOSC

  1

  2
 3

U6A

74LS00

R/W\

GRANT\

VSS GND
-12V
+12V

OFFBD\

J
 14

Q
12

CLK
  1

K
  3

Q
13C

L

2

U14A
74LS73

  1  2

U7A

74LS04

OFFBD

1CLK
3CLK

 1
 2
 3

JP3
JUMPER2

STRETCH\

VCC

J
  7

Q
 9

CLK
  5

K
 10

Q
 8C

L

6

U14B
74LS73

REQ

UNUSED
REQ

123

JP5
JUMPER2

REQ
SWREQ

DRIVENBL\

  9

 10
 8

U6C

74LS00

  5  6

U7C

74LS04

OFFBD

GRANT\

VCC

RESET\
E

EXTERNAL REQUEST - RMW EXTENSION

VCC=PIN 4
GND=PIN 11
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3 delays -->
(+20 ns)

MA[0..19]

2 delays -->
(+10 ns)

MA[0..19]

1 delay -->
(25 ns)

D[0..7]

A[0..15]

D[0..7]

A[0..15]

R5
10K

A12
A13
A14

D0
D1
D2
D3

VCC

D1
  4

D2
  6

D3
 10

D4
 12

Q1
 5

Q2
 7

Q3
 9

Q4
11

A0
  1

A1
 15

A2
 14

A3
 13

S
  2

R/W
  3

U2

74S189

A10
A11

MA12
MA13
MA14
MA15

MA12
MA13
MA14
MA15

  1
  2
  3
  4
  5
  6
  7
 10
 11
 12
 13
 14
 15

 9

U4

74LS133

A8
A7

A9

MA17
A15

A
  1

B
  2

C
  3

G1
  6

G2A
  4

G2B
  5

Y0
15

Y1
14

Y2
13

Y3
12

Y4
11

Y5
10

Y6
 9

Y7
 7

U24

74LS138

IO0\
IO1\
IO2\
IO3\
IO4\
IO5\
IO6\
IO7\

RAMWR\
RAMRD\

A
  1

B
  2

C
  3

G1
  6

G2A
  4

G2B
  5

Y0
15

Y1
14

Y2
13

Y3
12

Y4
11

Y5
10

Y6
 9

Y7
 7

U5

74LS138

LCLIOWR\
LCLIORD\

R/W\

IOZONE\

IOZONE\
ONBOARD\

or LS

MA16
MA17

MA16
MA18
MA19

VCC

D1
  4

D2
  6

D3
 10

D4
 12

Q1
 5

Q2
 7

Q3
 9

Q4
11

A0
  1

A1
 15

A2
 14

A3
 13

S
  2

R/W
  3

U3

74S189

TASK

D4
D5

JP2
JUMPER

TASK
D6
D7

MA18
MA19

MA17
MA18

MA19

  1
  2
 13

12

U8A

74LS10

E

A15

ONBOARD\

IOWR\
IORD\

MEMWR\
MEMRD\

A15\

 12

 13
11

U6D

74LS00

OFFBD\

ONBOARD\

A15\

 11 10

U7E

74LS04

or LS

  3
  4
  5

 6

U8B

74LS10

  9  8

U7D

74LS04

A15

E

R/W\

  9
 10
 11

 8

U8C

74LS10

OEPROM\

WRMAP\

OEPROM\

C23

.1uF

C24

.1uF

C25

.1uF

VCC

C26

.1uF

C27

.1uF

C28

.1uF

C29

.1uF

C30

.1uF

C21

.1uF

C22

.1uF

C18

.1uF

C19

.1uF

C20

.1uF

C15

.1uF

C16

.1uF

C17

.1uF

C12

.1uF

C13

.1uF

C14

.1uF

C9

.1uF

C10

.1uF

C11

.1uF

C6

.1uF

C7

.1uF

C8

.1uF

C3

.1uF

C4

.1uF

C5

.1uF

C2

.1uF

C1

.1uF

VCC

CPU ADDRS 0000-7FFF ARE MAPPED TO EXTERNAL ADDRS 00000-FFFFF

CPU ADDRS 8XXX-FXXX WRITE THE MAPPING RAM
CPU ADDRS 8000-FFFF READ THE 32K EPROM

EXTERNAL ADDRS FFC00-FFFFF ARE ON-BOARD I/O

EXTERNAL ADDRS DFC00-DFFFF ARE BUS I/O ACCESS
EXTERNAL ADDRS E0000-FFBFF ARE ON-BOARD RAM

EXTERNAL ADDRS 00000-DFBFF ARE BUS MEMORY ACCESSES

1111 1111 11xx xxxx xxxx

1101 1111 11xx xxxx xxxx
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D[O..7]

D[0..7]

A1
  2

B1
18

A2
  3

B2
17

A3
  4

B3
16

A4
  5

B4
15

A5
  6

B5
14

A6
  7

B6
13

A7
  8

B7
12

A8
  9

B8
11

G
 19

DIR
  1

U19 74LS245

XD[0..7]

R/W\

XD[0..7]

COMP
SIDE

SLDR
SIDE

GND
 32

RESET
 33

+5V
 34

IRQ2
 35

-5V
 36

DRQ2
 37

-12V
 38

NC
 39

+12V
 40

GND
 41

SMEMW
 42

SMEMR
 43

IOW
 44

IOR
 45

DACK3
 46

DRQ3
 47

DACK1
 48

DRQ1
 49

DACK0
 50

CLK
 51

IRQ7
 52

IRQ6
 53

IRQ5
 54

IRQ4
 55

IRQ3
 56

DACK2
 57

T/C
 58

ALE
 59

+5V
 60

OSC
 61

GND
 62

IOCHK
 1

D7
 2

D6
 3

D5
 4

D4
 5

D3
 6

D2
 7

D1
 8

D0
 9

IORDY
10

AEN
11

A19
12

A18
13

A17
14

A16
15

A15
16

A14
17

A13
18

A12
19

A11
20

A10
21

A9
22

A8
23

A7
24

A6
25

A5
26

A4
27

A3
28

A2
29

A1
30

A0
31

P1

PCBUS

GND

JP1 JUMPER

 3  4

U9B 74LS14

RESET\

R4
10K

VCC

C34
2.2uF

POWER-ON
RESET

BUS MASTER
  1  2

U9A
74LS14

ONLY
N/C

VCC

-12V

+12V
IORDY

XD7
XD6
XD5
XD4
XD3
XD2
XD1
XD0

XD7
XD6
XD5
XD4
XD3
XD2
XD1
XD0

D7
D6
D5
D4
D3
D2
D1
D0

MA[0..19]

MA[0..19]

MA19
MA18
MA17
MA16
MA15

1A1
 2

1Y1
 18

2A4
17

2Y4
  3

1A2
 4

1Y2
 16

2A3
15

2Y3
  5

1A3
 6

1Y3
 14

2A2
13

2Y2
  7

1A4
 8

1Y4
 12

2A1
11

2Y1
  9

1G
 1

2G
19

U16 74LS244

XA19
XA18
XA17
XA16
XA15

XA19
XA18
XA17
XA16
XA15
XA14
XA13
XA12

GND

IRQ2
IRQ1

IRQ0

N/C

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16

JP16

HEADER 8X2

IRQ[0..7]

IRQ0
IRQ1
IRQ2
IRQ3
IRQ4
IRQ5

IRQ[0..7]

BUFOSC

XIRQ

13 12

U7F

74LS04

IRQ6
IRQ7 IRQ7

IRQ6
IRQ5
IRQ4
IRQ3

XA11
XA10
XA9
XA8
XA7
XA6
XA5
XA4

1A1
 2

1Y1
 18

2A4
17

2Y4
  3

1A2
 4

1Y2
 16

2A3
15

2Y3
  5

1A3
 6

1Y3
 14

2A2
13

2Y2
  7

1A4
 8

1Y4
 12

2A1
11

2Y1
  9

1G
 1

2G
19

U17 74LS244

XA14
XA13
XA12

MA14
MA13
MA12

A[O..15]

A[0..15]

A11
A10
A9
A8
A7
A6
A5
A4

XA11
XA10
XA9
XA8
XA7
XA6
XA5
XA4

XA3
XA2
XA1
XA0

OUT
  8

Y2
14.31818 MHz OSC

GND

VCC

BUS MASTER ONLY

OUT
 8

Y1

4 MHz OSC

6 MHz FOR 68A09
8 MHz FOR 68B09

A
  1

B
  2

C
  3

G1
  6

G2A
  4

G2B
  5

Y0
15

Y1
14

Y2
13

Y3
12

Y4
11

Y5
10

Y6
 9

Y7
 7

U28

74LS138

G0
G1

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16

JP17

HEADER 8X2

BUS MASTER ONLY
MAY NOT BE NEEDED

MEM16
 19

I/016
 20

IRQ10
 21

IRQ11
 22

IRQ12
 23

IRQ15
 24

IRQ14
 25

DACK0
 26

DRQ0
 27

DACK5
 28

DRQ5
 29

DACK6
 20

DRQ6
 31

DACK7
 32

DRQ7
 33

+5V
 34

MASTR
 35

GND
 36

SBHE
 1

LA23
 2

LA22
 3

LA21
 4

LA20
 5

LA19
 6

LA18
 7

LA17
 8

MEMR
 9

MEMW
10

D8
11

D9
12

D10
13

D11
14

D12
15

D13
16

D14
17

D15
18

P2

ATBUS

1A1
 2

1Y1
 18

2A4
17

2Y4
  3

1A2
 4

1Y2
 16

2A3
15

2Y3
  5

1A3
 6

1Y3
 14

2A2
13

2Y2
  7

1A4
 8

1Y4
 12

2A1
11

2Y1
  9

1G
 1

2G
19

U18 74LS244

XA3 A3

IORD\
IOWR\
MEMRD\
MEMWR\

DRIVENBL\

A2
A1
A0

XA[0..19]
XIOWR\

XA2
XA1
XA0

G0

XA[0..19]

G2

REQ

STRICT ROTATION
BUS ARBITER

GRANT\

GRAB\

D2

1N4148

G1
G2
GRAB\
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G0
G1
G2

A
 15

QA
 3

B
  1

QB
 2

C
 10

QC
 6

D
  9

QD
 7

RCO
13

CLK
 14

G
  4

D/U
  5

LOAD
 11

MX/MN
12

U31

74LS191

D0
D1
D2

A0
 12

A1
 11

A2
 10

A3
  9

A4
  8

A5
  7

A6
  6

A7
  5

A8
 27

A9
 26

A10
 23

A11
 25

A12
  4

A13
 28

A14
  3

A15
 31

A16
  2

D0
13

D1
14

D2
15

D3
17

D4
18

D5
19

D6
20

D7
21

OE
 24

CE
 22

WE
 29

N
C

3
0

U21
128KX8 RAM

VCC

A0
A1
A2

D0
D1
D2

A0
 10

A1
  9

A2
  8

A3
  7

A4
  6

A5
  5

A6
  4

A7
  3

A8
 25

A9
 24

A10
 21

A11
 23

A12
  2

A13
 26

A14
 27

CE
 20

OE
 22

VPP
  1

O0
11

O1
12

O2
13

O3
15

O4
16

O5
17

O6
18

O7
19

U20

27256

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11

D3
D4
D5
D6
D7

A3
A4
A5
A6
A7
A8
A9
A10
A11

BUFOSC

D3
D4
D5
D6
D7

VCC

GRAB\

VCC

R10
2.7K

HCMOS
11

12
 13

U27D

74HC02

A13
A14
N/C
N/C

CE2
N/C
N/C
N/C

8K32K
RAMRD\
RAMWR\

ONBOARD\

MA12
MA13
MA14
MA15
MA16

A12
A13
A14

VCC

A15\
OEPROM\

A[0..15]

D[0..7]

MA[0..19]
MA[0..19]

D[0..7]

A[0..15]
VCC

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26
27 28
29 30
31 32
33 34

J6

HEADER 17X2

VCC

A0

OR 32KX8 RAM
OR 8KX8 RAM

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26

J7

HEADER 13X2

VCC

BUS ROTATION CONTROLLER
BUS MASTER ONLY

VCC

D0
 37

D1
 38

D2
 39

D3
 40

D4
  1

D5
  2

D6
  3

D7
  4

A0
 34

A1
 35

CE
 36

RD
  5

WR
  6

INTACK
 25

INT
 24

IEI
 17

IEO
 18

PA0
33

PA1
32

PA2
31

PA3
30

PA4
29

PA5
28

PA6
27

PA7
26

PC0
19

PC1
20

PC2
21

PC3
22

PB0
 8

PB1
 9

PB2
10

PB3
11

PB4
12

PB5
13

PB6
14

PB7
15

PCLK
 16

U22

Z8536

D0
D1
D2
D3
D4
D5
D6
D7

A1
A2
A3
A4
A5
A6

RESET\
E
R/W\

NMI\
IRQ\
FIRQ\

D0
D1
D2
D3

NOTE: maximum 1
LSTTL load on E

GND

D4
D5
D6
D7

GND

IO3\
IO4\
IO5\
IO6\
IO7\ IO2\

A0
A1

VCC

GND

PARALLEL I/O

GND

VCC=PIN 23 1
 2
 3

JP9

JUMPER2

NMI\

VCC

EXPANSION BUS
LCLIORD\
LCLIOWR\

BUFOSC

IRQ\

GND=PIN 7
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5

 4  6

U25B
1489

VCC

A[0..15]

D[0..7]
D[0..7]

A[0..15]

D0
 40

D1
  1

D2
 39

D3
  2

D4
 38

D5
  3

D6
 37

D7
  4

A/B
 34

D/C
 32

CE
 33

RD
 36

WR
 35

INT
  5

INTACK
  8

IEI
  7

IEO
  6

PCLK
 20

TXDA
15

RXDA
13

TRXCA
14

RTXCA
12

SYNCA
11

W/REQA
10

DTR/REQA
16

RTSA
17

CTSA
18

DCDA
19

TXDB
25

RXDB
27

TRXCB
26

RTXCB
28

SYNCB
29

W/REQB
30

DTR/REQB
24

RTSB
23

CTSB
22

DCDB
21

U10

Z8530

D0
D1
D2

GRANT\
SWREQ

  5  6

U9C

74LS14

 2

 1
  3

4
U12A

75175

 2

 3
  1

4

U13A
75174

RXC

RX-
RX+
TX+
TX-

CTS\
1
2
3
4
5
6
7
8
9
10

J2

HEADER 5X2

GND

GND

+12V

VCC

V+

TXC
RXRDY\

 1
 2
 3

JP10
JUMPER2

  4

  5
 6

U26B

1488

  1
  2
  3

JP14
JUMPER2

N/C

D3
D4
D5
D6
D7

A1
A0

 1
 2
 3

JP7
JUMPER2

IO0\

NMI\

FIRQ\

LCLIORD\
LCLIOWR\

VCC

VCC

VCC 1
2

13 11

U25D
1489

VCC

-12V V-

1
2
3
4
5
6
7
8
9
10

J3

HEADER 5X2

GND

RXC

RX-
RX+
TX+
TX-

CTS\
10

 9
 11

1
2

U12C
75175

10

11
  9

1
2

U13C
75174

N/C

TASK
VCC=PIN 9
GND=PIN 31

R6
10K

BUFOSC

IRQ4\

D2
D3
D5

D1
  3

Q1
 2

D2
  4

Q2
 5

D3
  7

Q3
 6

D4
  8

Q4
 9

D5
 13

Q5
12

D6
 14

Q6
15

D7
 17

Q7
16

D8
 18

Q8
19

CLK
 11

G
  1

U23

74HCT377

D1

LED BARGRAPH

L2
L3
L5

L0

L1

L2

L3

1 2 3

JP15
JUMPER2

  9  8

U9D

74LS14
 12

 13
11

U26D

1488

TXC
RXRDY\

 1
 2
 3

JP11
JUMPER2

GND

VCC

NOTES
1. VCC AND GND TO ALL DEVICES NOT SHOWN

INSTALL U12/U13 FOR RS-485 SERIAL
INSTALL U25/U26 FOR RS-232 SERIAL
DO NOT INSTALL BOTH SETS OF DRIVERS!

R7 220

VCC

L6
L7
L4
L1
L0

L4

L5
IO3\

LCLIOWR\

D6
D7
D4
D1
D0

L6

L7

<-20mA

R8 220

VCC
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2

 1  3

U25A
1489

A[0..15]

D[0..7]
D[0..7]

A[0..15]

D0
 40

D1
  1

D2
 39

D3
  2

D4
 38

D5
  3

D6
 37

D7
  4

A/B
 34

D/C
 32

CE
 33

RD
 36

WR
 35

INT
  5

INTACK
  8

IEI
  7

IEO
  6

PCLK
 20

TXDA
15

RXDA
13

TRXCA
14

RTXCA
12

SYNCA
11

W/REQA
10

DTR/REQA
16

RTSA
17

CTSA
18

DCDA
19

TXDB
25

RXDB
27

TRXCB
26

RTXCB
28

SYNCB
29

W/REQB
30

DTR/REQB
24

RTSB
23

CTSB
22

DCDB
21

U11

Z8530

D0
D1
D2

 11 10

U9E

74LS14

 6

 7
  5

U12B
75175

 6

 5
  7

U13B
75174

RXC

RX-
RX+
TX+
TX-

CTS\
1
2
3
4
5
6
7
8
9
10

J4

HEADER 5X2

GND

GND

VCC

TXC
RXRDY\

 1
 2
 3

JP12
JUMPER2

  2  3

U26A

1488

N/C

D3
D4
D5
D6
D7

A1
A0

 1
 2
 3

JP8
JUMPER2

IO1\
LCLIORD\
LCLIOWR\

IRQ\

FIRQ\
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OPTIONAL
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NOTES
1. VCC AND GND TO ALL DEVICES NOT SHOWN

INSTALL U12/U13 FOR RS-485 SERIAL
INSTALL U25/U26 FOR RS-232 SERIAL
DO NOT INSTALL BOTH SETS OF DRIVERS!
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PROGRAMMABLE INTERRUPT GENERATOR - BUS MASTER ONLY
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