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revision 1.9 adds pulldowns on the joystick switches, CO3 and CO4 connec to TIP
changed all logic to 74HCxx family :  Corrected casette I/O C7, C8 and R59
added clock inverter U18A
changes relative to rev 1.6

1 2 3 4 5

J3
CONN_01X05

1 10 11 12 13 14 15 16 17 18 192 20 21 22 233 4 5 6 7 8 9

J1B1

GND

+5V

1 10 11 12 13 14 15 16 17 18 192 20 21 22 233 4 5 6 7 8 9

J1A1

JP2

1 2 3 4 5 6 7 8

J2
CONN_01X08

MKMH2
Hole 3mm

MKMH1
Hole 3mm

1213

U21F

HC04

MKMH3
Case Mounting

R43
680R

GND

10
8

9

U23C

74HC32

MKMH5
Case Mounting

MKMH4
Case Mounting

4

5
6

U24B

74HC08

1

2
3

U23A

74HC32

4

5
6

U23B

74HC32

D
2

1N4148

R42
680R

D
3

1N4148

+5V

D
1

1N4148D
8

1N4148D
6

1N4148

11
12

13

U23D

74HC32

S
d

10

Cp11

D12

C
d

13

~{Q} 8

Q 9
U28B

74HC74

1

2

3

4

5

6

7

8

9

CO4

DB9_MALE

1

2
3

U24A

74HC08

D
5

1N4148D
4

1N4148D
7

1N4148

+5V

123

J1
CONN_01X05

R
21

33
0

G1 1

Y711
Y612
Y513
Y414
Y315
Y216
Y117
Y018

G2 19

A0 2

A1 3

A2 4

A3 5

A4 6

A5 7

A6 8

A7 9

U22

CD74HC541E

Pl 1

Ds 10

P0 11

P1 12

P2 13

P3 14

CE 15
CP 2

P4 3

P5 4

P6 5

P7 6

~{Q7}7
Q79

U9

74HC165

GND

GND

1
23456

RN3
5 x 10K

G11

Y7 11
Y6 12
Y5 13
Y4 14
Y3 15
Y2 16
Y1 17
Y0 18

G219

A02

A13

A24

A35

A46

A57

A68

A79

U1

CD74HC541E

1

2

3

JP6

RP1

GND

GND

1

2

3

Q5
2N3904

1

2

3

JP10
GND

1

2

3

JP8

+5V

11
12

13

U12D

74HC32

+5V 1

2

3

JP9

+5V

+5V

C
d

1

D2

Cp3

S
d

4

Q 5

~{Q} 6

U28A

74HC74

11
12

13

U24D

74HC08

A141

A010 D0 11

D1 12

D2 13

D3 15

D4 16

D5 17

D6 18

D7 19

A122
~{CS} 20

A1021

~{OE} 22

A1123

A924
A825

A1326

~{WE} 27

A73
A64
A55
A46
A37
A28
A19

U3

HM62256BLP-7

1

2

3

Q1
2N3904

+5V

+5V

VCC

10
8

9

U24C

74HC08

+5V

1

2

3

JP11
R10

1K

1

2

3

JP12

GND

R4
1K

R2
1K

R3
1K

R5
1K

+5V

VPP1

A010 D0 11

D1 12

D2 13

D3 15

D4 16

D5 17

D6 18

D7 19

A122

CE20

A1021

OE22

A1123

A924
A825

A1326

A1427

A73
A64
A55
A46
A37
A28
A19

U5

27C256

R1
1K

R6
1K

A01

O5 10
O4 11
O3 12
O2 13
O1 14
O0 15

A12

A23

E14
E25
E36

O7 7
O6 9

U27

74HC138

R7
1K

R8
1K

R9
1K

R11
1K

+
5V

R17
1K

R16
1K

R15
1K

R14
1K

R12
1K

R13
1K

D13
BAT46

4

5
6

U10B

74HC86
R48
470

1

2
3

U11A

74HC08

10
8

9

U10C

74HC86

C21
100nF

10
8

9

U11C

74HC08

E
4

D
5

O
6

U6B

74HC125

E
10

O
8

D
9

U6C

74HC125

GND

C
d

1

D2

Cp3

S
d

4

Q 5

~{Q} 6

U29A

74HC74

S
d

10

Cp11

D12

C
d

13

~{Q} 8

Q 9
U29B

74HC74

10
8

9

U12C

74HC32

11
12

13

U11D

74HC08

GND

Q1 10
Q0 11

Mr12

Cp13

Q3 8
Q2 9

U7B

SN74HC393N

R
231K

+5V

C
d

1

D2

Cp3

S
d

4

Q 5

~{Q} 6

U18A

74HC74

GND

+5V

S
d

10

Cp11

D12

C
d

13

~{Q} 8

Q 9
U18B

74HC74

+5V

Q1 10
Q0 11

Mr12

Cp13

Q3 8
Q2 9

U14B

SN74HC393N

Cp1

Mr2

Q0 3

Q1 4

Q2 5

Q3 6

U14A

SN74HC393N

1

2
3

U16A

74HC32

3

4

5

6

U15B

74HC11

+5V

1

12

13

2

U15A

74HC11

GND

GND

Y1
13MHz

C2
4.7p

R
301K

Cp1

Mr2

Q0 3

Q1 4

Q2 5

Q3 6

U7A

SN74HC393N

R29
2M2

1 2

U21A

HC04

C1
4.7p

GND

11
12

13

U10D

74HC86

4

5
6

U11B

74HC08

+5V

5 6

U21C

HC04

10

11

8

9
U15C

74HC11

1

2
3
4
5

U8A

HC4002

+5V

1

2
3

U10A

74HC86

GND10

VCC20
OE 1

Cp 11

Q712

Q613

Q514

Q415

Q316

Q217

Q118

Q019 D0 2
D1 3
D2 4
D3 5
D4 6
D5 7
D6 8
D7 9

U4

74HC574

E
1

D
2

O
3

U6A

74HC125

+5V

GND

10
11
12

13

9
U8B

HC4002

VDD

VSS

1

2

3

JP5

GND

1

2

3

Q2
2N3904

89

U21D

HC04

4

5
6

U12B

74HC32
R20

680R

10
8

9

U19C

74HC32

1

2

3

Q3
2N3904

1

2

3

Q4
2N3904

1011

U21E

HC04

1

2
3

U12A

74HC32

+
5V

GND RP2
R_Network08

4

5
6

U16B

74HC32

3 4

U21B

HC04
+5V

R
18

10
K

1

2
3

U13A

74HC00

11
12

13

U19D

74HC32

1

2
3

U19A

74HC32

11
12

13

U13D

74HC00

GND

1

2

CO5

C8
47nF R

57
2K

2

GNDGND

12 1
2

3

4

5
CO3

EAR

GND

+5V

GND

R
50

10
0

C7
47pF

GND

R
581K

C3
4n7

GND

JP4
50/60Hz

R59
10K

12 1
2

3

4

5
CO2

MIC

R
491K

+5V

1

2

3

Q8
2N3904

GND

+5V

R56
47K

R
55

10
0

GND

C6

100nF

A11 1

D6 10

V
C

C
11

D2 12

D7 13

D0 14

D1 15

~{INT}16
~{NMI}17

~{HALT}18

~{MREQ}19

A12 2

~{IORQ}20

~{RD}21

~{WR}22

~{BUSACK}23

~{WAIT}24

~{BUSRQ}25

~{RESET}26

~{M1}27

~{RFSH}28

G
N

D
29

A13 3

A0 30

A1 31

A2 32

A3 33

A4 34

A5 35

A6 36

A7 37

A8 38

A9 39

A14 4

A10 40

A15 5

~{CLK}6

D4 7
D3 8

D5 9

U2

Z80CPU

+5V

+5V

R
81

10
K

R
70

22
0K

+5V

GND GND

R
80

22
0R

R
79

82
K

1

2

3

Q9
2N3904

10
8

9

U16C

74HC32

11
12

13

U16D

74HC32

10
8

9

U13C

74HC00

MKMH7
Board mount 2.5mm

MKMH6
Board mount 2.5mm

+5V

4

5
6

U13B

74HC00

4

5
6

U19B

74HC32

C11
100nF

GND

GND

C5
1uF

C9
100uF

VBUS 1

D- 2
D+ 3

G
N

D
4

S
hi

el
d

5

CO1

USB_B GND

GND

GND

C13
100nF

GND

C12
100nF

C10
100nF

GND GND

C16
100nF

C15
100nF

GND GND

C17
100nF

+5V

D14
1N4148

C18
100nF

R
52

10
K

GND GND

C19
100nF

C20
100nF

+5V

GND GND

E
13

O
11

D
12

U6D

74HC125 1

2

3

JP1

GND

GND

C14
100nF

GND

R
19

10
K

nB
U

S
A

C
K

D2'

A1

n3
.2

5M

nMREQ

nM1

D5'

A15

DOWN

A
9

A
13

A
8

D3'

A
12

A15

A
15

A5
A6

nRESET

nNMI
A6

A
14

A10

A5'
A6'

A13

nRFSH

A4
A3
A2

n3.25M

LEFT

nM1

nBUSRQ

A8

nIN_FE

nPIXEL

INVERT

D6'

D2'
D1'
D0'
D7'

PIXEL

HSYNC

A0

A6

D4'
D3'

nHSYNC

K
B

A
11

KBD0
KBD1
KBD2

D2'

D4'

nOUT

D3'

K
B

A
12

A
11

nROMCS

nRAMCS

A
10

nRD

D5'

KBD4

A2

nWR

nIORQ

KBD3

A0'

A2'
A3'

A1'

P27
D2'

D4'

D6'

A7
A6

D1'

A11

A13

nROMCS

A3'

A11

A9

A12

nRFSH

A14

nNMI

A13

A11

KBA12

A5
A4
A3

A11

nCAS_IN

nROMCS

A0'

A14

nRFSH

A14

D5'

6.5M

D7'
D6'

nVSYNC

D5'

D4'

SH/nLD

KBD0

nRD

D1'

nWR
3.25M

D3'

A7'

KBA12

SH/nLD

VIDEO

A8'

nNOP

D2'

n3.25M

A14

A12
A11

D0'

A6'
A5'

A13

nHALT

A1

A12

VSYNC

FIRE

nWAIT
A0'

A2'

UP
nHSYNC

VIDEO

A7

KBA12

A9

KBD3

A0

nCAS_IN

A11
A10

A8
A7'

A4'

A8'

nBUSACK

nBUSRQ

A6'

A8'
A7'

A1

nRD

A0

A5'

nIORQ
nMREQ

A4'
PIXEL

nPIXEL

nHALT

A1'

KBD4

KBA11

KBD4

A0

nVSYNC

nIN_FE

A12

P27
A13

A1'
A2'

A8'
A9
A10

CAS_IN

nHSYNC

HSYNC

A5'
A6'

END

A7'

nR
F

S
H

nR
E

S
E

T

D7'

nIORQ

nM1

D0'

A3'
A4'

A
3'

A
0'

A
1'

nI
O

R
Q

A
14

nWAIT

A
2'

A
13

A
15

nPORCH

nM
R

E
Q

KBA12

nM
1

nB
U

S
R

Q
nW

A
IT

9V

KBD2

nR
D

nW
R

CAS_IN

D
0'

nNMI

nHALT

D
1'

nCSYNC

nR
A

M
C

S
D

7'

RIGHT

nRAMCS

A2'

nHSYNC

nROMCS

A1'

D0'
D1'
D2'

D6'

A0'

A14

ROW0

D5'
D4'

D7'

D3'

A15

3.25M

nMREQ

D1'

nR
O

M
C

S

nNOP

nM1

D0'

ROW1

3.25M

D4'

D6'
D5'

6.5M

A4'

PIXEL

A3'

D7'

nWR
INVERT

6.5M

D3'

ROW2
VSYNC

nH
A

LT
nN

M
I

D1'
D0'

A
6'

A
4'

A
5'

D
6'

A
7'

A
6'

D
4'

D
2'

D
5'

A
9

A
8'

D
3'

A
11

A
12

A
10

A13

D7'

nIORQ

nRD

D6'

To keyboard matrix

Cassette input

32K (16/8K used) OTP/EEPROM 27C256 

CPU Control Bus 

Data Bus

Address Bus 

Enable RAM for rest of memory map

Optional 32K

Inverting the CPU clock improves ROM timing

8x

Default 16K

pixel data

CPU (Z80 4MHz)

count column of displayed characters

Cut trace to disconnect pin 1
For 28C256

Data Bus

Pixel shift register

GND/A13

5V (USB power) input

Input port @ &HFE

Address Bus

or 32K (8K used) EEEPROM 28C256

NMI logic

Pixel counter, (for one line) and sync and porch generator

22K x 8

CPU NOP enforcer

for printer detection

10K x 6

characters from ROM
Select one of 64 possible 

Joystick interface "presses" arrow buttons '5' to '8',or fire '0'

or original 8K ZX-81 ROM

two blocks of 8K used when set for 16K 

two blocks of 8K used when set for 16K 

Spare Gates

16K

. .
 . 

. .
 

with patch wire

32K

compatibility with ZX81 ROM

place jumper for NTSC (60Hz)

Video combiner

Cassette output

Change over jumpers for

on floating bus

Also switch over JP10

Video Bus

PAL/NTSC (monochrome) video output 1V p/p 75 Ohm

Cassette input signal fixer

NOP generator

Video Bus

connect A14

Invert when CAS_IN signal active

If you want to 

Pullups for IORD

To pin 1

Used as inverter

to generate "loading bars"

Expansion port

8K ROM space instead of default 16K
Change over jumper  JP1 for

16K/(32K) RAM
To invert screen Scratch default connection of JP5an JP6 and swap connections

Video Bus

CPU Control Bus 

(n
IN

T
)

K
E

Y
K

E
Y

Bus can override selects

Select ROM for first 8K or 16K


