
/BUSRQ

/NMI

/WAIT

/RESET
A15
A14
A13
A12
A11
A10
A9
A8
A7
A6
A5
A4
A3
A2
A1
A0

D1'

D2'

D3'

D4'

D5'

D6'

D7'

D
1

D
2

D
3

D
4

D
5

D
6

D
7

A13

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12

2

D0'

D7'
D6'
D5'
D4'
D3'
D2'
D1'

For HRG

3

A15

/ROMCS'

3

1

A1
2

A1
1

A1
0

A9

D6'

D7'
D6'
D5'
D4'
D3'
D2'
D1'
D0'A0'

A7'

A1'
A2'
A3'
A4'
A5'
A6'

A8'

2

A6

D
0

D0'

/ROMOE

A2

A3

A1

A0

D4'
D5'
D0'

D3'
D2'
D1'
D7'

A8

A14

A15

A3
'

A1
'

A0
'

A2
'

A8
'

A7

A6

A5

A4

A6
'

A5
'

A4
'

A7
'

A1
4'

A1
5'

D7

D4

D3
D0
D1
D2

D6

K0 K4K3K2K1

1 3

D0

D7

D1
D2
D3
D4
D5
D6

D
0

D
4

D
6

D
3

D
2

D
7

D
1

D
5

D
6'

6.5 MHz

3.25 MHz

2

M1

C
LR

CLR

PR PR

/IORQ + /WR

/NMI

HSYNC

CSYNC

NMI_OFF

NMI_ON

2 31

2

3 1

2

1 VIDEO_MIXED

VIDEO_MIXED+BACK_PORCH

3

23 1

K2 K3 K4K0K1

A9 A1
0

A1
1

A1
2

A1
3

A0 30

A1 31

A2 32

A3 33

A4 34

A5 35

A6 36

A7 37

A8 38

A9 39

A10 40

A11 1

A12 2

A13 3

A14 4

A15 5

D0 14

D1 15

D2 12

D3 8

D4 7

D5 9

D6 10

D7 13

M127

MREQ19

IORQ20

RD21

WR22

RFSH28

HALT18

WAIT24

INT16

NMI17

RESET26

BUSRQ25

BUSAK23

CLK6

VC
C

11
G

N
D

29

IC1

Z80 CPU

/M1

/RFSH

/WR
/RD

/IORQ
/MREQ

/HALT

R21
220k

R22
1k

R12
1k

R23
1k

/BUSAK

CPUCLK
C10
1uF

R5
1kR6

1k R7
1kR8

1k R9
1kR10

1k R11
1k

CPU

/R
ES

ET

DATA BUS
ISOLATOR

CPU

S
3

R
ES

ET

A010

A19

A28

A37

A46

A55

A64

A73

A825

A924

A1021

A1123

A122

CE20

WE27

OE22

D0 11

D1 12

D2 13

D3 15

D4 16

D5 17

D6 18

D7 19

A1326

A141

IC3

62256JP1

JUMPER2

/RAMCS
/WR

R31
10k

RAM

/RD

12
3

IC23:A
74LS00

45
6

IC23:B
74LS00

/M1

PROGRAM AND DISPLAY RAM

A010

A19

A28

A37

A46

A55

A64

A73

A825

A924

A1021

A1123

A122

A1326

CE20

OE22

PGM27

VPP1

D0 11

D1 12

D2 13

D3 15

D4 16

D5 17

D6 18

D7 19

IC2

27C128

R
43 68

0
ZX

81
_M

O
D

E

S2

1-2 - ZX81
2-3 - ZX80

R28
47k

ROM

[D0'-D7']

PROGRAM AND
CHARACTER ROM

ZX
81

_M
O

D
E

R4
1k

1A2 1Y 4

1B3

2A5 2Y 7

2B6

3A11 3Y 9

3B10

4A14 4Y 12

4B13

A/B1

E15

IC8

74157

1A2 1Y 4

1B3

2A5 2Y 7

2B6

3A11 3Y 9

3B10

4A14 4Y 12

4B13

A/B1

E15

IC6

74157

1A2 1Y 4

1B3

2A5 2Y 7

2B6

3A11 3Y 9

3B10

4A14 4Y 12

4B13

A/B1

E15

IC7

74157

D03 Q0 2

D14 Q1 5

D27 Q2 6

D38 Q3 9

D413 Q4 12

D514 Q5 15

D617 Q6 16

D718 Q7 19

OE1

LE11

IC5

74S373

/RFSH

[A0'-A15']

RAM DATA LATCH

CPU/DISPLAY ACCESS
ROM ADDRESS MULTIPLEXER

13

12
11

IC12:D

74LS00

/MREQ

1312

IC13:D

74LS04

ROM SELECT

R29
180

R35
1M

R34
1k

C14
47pF

C13
47nF

OLD_SYNC

ear
ear 0v

mic
mic 0v

CASSETE INTERFACE

A12 Y1 3

A24 Y2 5

A36 Y3 7

A410 Y4 9

A512 Y5 11

A614 Y6 13

OE11

OE215

IC10

74LS365

D11

1N4148
NTSC ONLY

R16
47k R17

47kR13
47k R14

47kR15
47k

Keyboard

CASSETE I/O AND
KEYBOARD READ

C1

100nF

R2
10k

PARALLEL TO SERIAL BIT SHIFT 
(DISPLAY)

SI10

D011

D112

D213

D314

D43

D54

D65

D76 SO 9

CLK2 QH 7

INH15

SH/LD1

IC9

74165

JP2
VIDEO_MODE

1-2 - Inverse Video
2-3 - Standard Video

C9
47pF

R1
470

1
2

IC14:A
74LS05

3
4

IC14:B
74LS05

5
6

IC14:C
74LS05

9
8

IC14:D
74LS05

11
10

IC14:E
74LS05

13
12

IC14:F
74LS05

3
4

IC15:B
74LS05

5
6

IC15:C
74LS05

R3
1k

12

IC15:A

74LS05

9

10
8

IC17:C

74LS32

/M1

"NOP" OPCODE GENERATOR

3
4
5

6

IC16:B

74LS10

5 6

IC13:C

74LS04

/HALT

12

13
11

IC20:D

74LS86

9

10
8

IC20:C

74LS86

D12 Q 9

CLK11

Q 8

S
10

R
13

IC18:B

74LS74

1 2

X1

CRYSTAL
6.5536 MHz

R27
1k

C15
220pF

/CLK2xCLK

+5v

+5v

CPUCLK

1

2
3

IC20:A

74LS86

11 10

IC15:E

74LS05

13 12

IC15:F

74LS05

R20
330

CLOCK GENERATOR

9 8

IC13:F

74LS04

R24
1k9

10
11

8

IC16:C

74LS10

1

2
3

IC12:A

74LS00

4

5
6

IC12:B

74LS00
4

5
6

IC11:B

74LS00

R25
470

C11

47pF

4

5
6

IC20:B

74LS86

/MREQ

VIDEO_ZX80

NORMAL/INVERT CHARACTER LATCH

1

2
3

IC4:A

74LS00
R41
330

C24

100pF

R42
1K

9 8

IC15:D

74LS05

D2 Q 5

CLK3

Q 6

S
4

R
1

IC19:A

74LS74

D2 Q 5

CLK3

Q 6
S

4
R

1

IC18:A

74LS74

D12 Q 9

CLK11

Q 8

S
10

R
13

IC19:B

74LS74

+5v

/M1

+5v

R18
1k

OLD_SYNC

/SYNC

TV SYNC GENERATOR

4

5
6

IC17:B

74LS32

1

2
3

IC17:A

74LS32

12

13
11

IC17:D

74LS32

10

9
8

IC11:C

74LS00

13

12
11

IC11:D

74LS00/WR

/IORQ

/KBD

/RD

I/O DECODER

CKA14 QA 12

CKB1 QB 9

QC 8

QD 11

R0(1)2

R0(2)3

IC21

74LS93

SYNC

DISPLAY CHAR 
ROW COUNTER
(0 TO 7)

A0

1
2

13
12

IC16:A

74LS10

3 4

IC13:B

74LS04

10

9
8

IC12:C

74LS00

1 2

IC13:A

74LS04

/MREQ /RAMCSR19
2k2

/CLK
/RFSH

DATA LATCH ENABLE

RAM SELECT
A14'

CLK1 Q0 3

Q1 4

Q2 5

Q3 6MR2

U1:A

74LS393

1
2

13
12

U2:A

74LS11

3
4
5

6

U2:B

74LS11

CLK13 Q0 11

Q1 10

Q2 9

Q3 8MR12

U1:B

74LS393

9
10
11

8

U2:C

74LS11

10

9
8

U4:C

74LS00

9

10
8

U5:C

74LS08

9

10
8

U3:C

74LS32

11

12
13

U6:D

74LS02
2

3
1

U6:A

74LS02

/IORQ

/M1
SYNC AND NMI PULSE GENERATOR

0...206 COUNTER

COUNT = 207
INTRACK

L2

LED

1

2
3

U3:A

74LS32

4

5
6

U3:B

74LS32/IORQ

/WR

A1

A0

1

2
3

U4:A

74LS00

4

5
6

U4:B

74LS00

12

13
11

U5:D

74LS08

HIGH=ZX81 MODE, LOW=ZX80 MODE

17 cycle pulse, 207 cycle period

NMI SWITCH

GND 5v

+5v

U1P
47nF

U2P
47nF

U3P
47nF

U4P
47nF

U5P
47nF

U6P
47nF

VCC

GND

13

12
11

U4:D

74LS00

T-STATE SYNCHRONIZER

Q1

BC548

C7

100pF

R26
10k

/HALT

/WAIT

/NMI

5

6
4

U6:B

74LS02

SYNC

SYNC MIXER

8

9
10

U6:C

74LS02

1

2
3

U5:A

74LS08

VIDEO LOGIC DISABLE

SYNC LOGIC DISABLE

VIDEO_ZX80
R30
10k

R32
330

4

5
6

IC25:B

74LS00

10

9
8

IC25:C

74LS00

GND 5v

+5v

C2
47nF

C3
47nF

C4
47nF

C5
47nF

C6
47nF

C8
47nF

C12
47nF

C16
47nF

C17
47nF

C18
47nF

C19
47nF L1

LED

R36
680

C20
100uF

VI 1VO3

G
N

D
2

IC26
7805

C21
22uF

D13

1N4007 S1

GND 9v
+9v

POWER REGULATOR 5v

N
ot

 U
se

d
N

ot
 U

se
d

VIDEO_MIXED

SYNC

VIDEO OUT

12

13
11

U3:D

74LS32

4

5
6

U5:B

74LS08

R33 1k

D1

1N4148
C22
10nF

VIDEO+BACKPORCH

SYNC PULSE 
STRETCHER

(Optional, but recommended)
WHITE-LEVEL RESTORATION

VIDEO_ZX80

Back porch Grant Searle solution

New fixed version

JP6
JUMPER2

Video Out
Video 0V

JP3

VIDEO+BACKPORCH VIDEO_ZX80

R38
10k

R39
330

Back porch Grant Searle solution:
   JP3 = 2-3
   JP5 = OFF
   JP6 = 1-2

Back porch generation José Leandro solution:
   Adjust image with R37 & R33
   JP3 = 1-2
   JP5 = ON
   JP6 = 2-3

Without Backporch generation (original ZX80 video)
   JP3 = 1-2
   JP5 = OFF
   JP6 = 1-2

JP5

JUMPER

R40
4k7

R44
1K

R45
10k

R46
100

R47
820k

Q2
BC548

C23

100nF

C25
100nF

D2

1N4148

D12
1N4148

CSync Out1

Video in2

VSync3

GND4

VCC 8

ODD/EVEN Out 7

RST 6

BACKPORCH Out 5

LM1

LM1881

VIDEO OUT SELECTOR

VIDEO + BACKPORCH 

Back porch generation José Leandro solution

SYNC

 1A          B 1
 2A          B 2 
 3A XXXXXXXX B 3 
 4A          B 4 
 5A          B 5 
 6A          B 6 
 7A          B 7 
 8A          B 8 
 9A          B 9 
10A          B10 
11A          B11 
12A          B12 
13A          B13 
14A          B14 
15A          B15 
16A          B16 
17A          B17 
18A          B18 
19A          B19 
20A          B20 
21A          B21 
22A          B22 
23A          B23 

TOP        BOTTOM

+5v

/CLOCK
GND
GND

+9v
[D7']

/RAMCS

[D0']
[D1']
[D2']

[A0]

[A15]
[A3]
[A2]
[A1]

[D6']
[D5']
[D3']
[D4']
/INT

[A14]

[A10]
[A11]
[A12]
[A13]

/NMI
/HALT

/MREQ
/IORQ

/RD
[A9]

[A5]
[A6]
[A7]
[A8]

/WR
/BUSAK

/WAIT
/BUSRD
/RESET

[A4]
/ROMCS'

/M1
/RFSH

S4
/ROMCS' ZX81_MODE

EDGE CONECTOR

D4

1N4148

D5

1N4148

D6

1N4148

D7

1N4148

D8

1N4148

D9

1N4148

D10

1N4148

D3

1N4148

A8' A14' A15'

[A0-A15]

1 2 3 4 5 6 7 8 9 0

KEYBOARD

Q W E R T Y U I O P

A S D F G H J K L New
Line

Shift Z X C V B N M . Space

Keyboard

SYNC

ZX81
Augusto Baffa - Mar/2021

[A0-A15]

[D0-D7]

/RD
/IORQ

/WR
/MREQ

/M1

/NMI
CPUCLK

(OSC)

OLD_SYNC
/HALT

ULA_PIN20

VCC

GND

[KBD4]

[KBD3]

[KBD2]

[KBD1]

[KBD0]
[D0]

[D1]

[D2]

[D3]

[D4]
[D5]

ULA REFERENCE

/ROMOE
/RAMCS

A14'

A15'
[D7] Diode D11

[D6]

[A3']
[A4']
[A5']
[A6']

[A8']
[A7']
[A2']
[A1']
[A0']

 1 (A7')      (+5v) 40
 2 (A8')      (A6') 39 
 3 (A2')      (A5') 38 
 4 (A1')      (A4') 37 
 5 (A0')      (A3') 36 
 6 (|RD)      (OSC) 35 
 7 (|IORQ)    (GND) 34 
 8 (|WR)      (KB0) 33 
 9 (|MREQ)     (D0) 32 
10 (|M1)      (KB1) 31 
11 (A14)       (D1) 30 
12 (|RAMCS)   (KB2) 29 
13 (|ROMCS)    (D2) 28 
14 (CLK)      (KB3) 27 
15 (|NMI)      (D3) 26 
16 (TV/TAPE)  (KB4) 25 
17 (|HALT)     (D4) 24 
18 (A15)       (D5) 23 
19 (D7)    (USA/UK) 22 
20 (TAPE IN)   (D6) 21 

ULA_PIN20

www.augustobaffa.pro.br

ROW_CNT_C

ROW_CNT_D

ROW_CNT_B

A14'

A15'

/KBD

ROW_CNT_B
ROW_CNT_C
ROW_CNT_D


