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HDMI_D2P

i2c_SDA

i2c_SCL

5V

5V

JOY1_P9
JOY1_P4

JOY1_P3

JOY1_P2
JOY1_P6
JOY1_P1

JOYx_P7

5V
JOY2_P9
JOY2_P4

JOY2_P3

JOY2_P2
JOY2_P6
JOY2_P1

JOYx_P7

5V
JOY1_P9
JOY1_P4

JOY1_P3

JOY1_P2
JOY1_P6
JOY1_P1

JOYx_P7

5V
JOY2_P9
JOY2_P4

JOY2_P3

JOY2_P2
JOY2_P6
JOY2_P1

JOYx_P7

JOY1_P1
JOY1_P6
JOY1_P2
JOY1_P3

5V JOY2_P1
JOY2_P6
JOY2_P2
JOY2_P3

5V

RAM_A0
RAM_A1
RAM_A2
RAM_A3
RAM_A4
RAM_A5
RAM_A6
RAM_A7
RAM_A8
RAM_A9
RAM_A10
RAM_A11
RAM_A12
RAM_A13
RAM_A14
RAM_A15
RAM_A16
RAM_A17
RAM_A18

RAM_D0
RAM_D1
RAM_D2
RAM_D3
RAM_D4
RAM_D5
RAM_D6
RAM_D7

RAM_WE
RAM_OE

RAM1_CE

RAM_A0
RAM_A1
RAM_A2
RAM_A3
RAM_A4
RAM_A5
RAM_A6
RAM_A7
RAM_A8
RAM_A9
RAM_A10
RAM_A11
RAM_A12
RAM_A13
RAM_A14
RAM_A15
RAM_A16
RAM_A17
RAM_A18

RAM_D0
RAM_D1
RAM_D2
RAM_D3
RAM_D4
RAM_D5
RAM_D6
RAM_D7

RAM_WE
RAM_OE

RAM3_CE

RAM_A1
RAM_A3

RAM1_CE
RAM_D0
RAM_D1

RAM_D2
RAM_D3
RAM_A5
RAM_A7
RAM_A9

RAM_A0
RAM_A2
RAM_A4
RAM3_CE
RAM_D7
RAM_D6

RAM_D5
RAM_D4
RAM_WE
RAM_A6
RAM_A8

RAM_A17
RAM_A15
RAM4_CE
RAM_D8
RAM_D9

RAM_D10
RAM_D11
RAM_A13
RAM_A11

RAM_A18
RAM_A16
RAM_OE
RAM_D15
RAM_D14

RAM_D13
RAM_D12
RAM_A14
RAM_A12
RAM_A10

RAM2_CE

JOY1_P1
JOY2_P1
JOY1_P2
JOY2_P2
JOY1_P3
JOY2_P3
JOY1_P6
JOY2_P6

JOY_SEL

JOY_P1

JOY_P2

JOY_P3

JOY_P6

JOY_P7
JOY_P7
JOY1_P9
JOY2_P9
JOY1_P4
JOY2_P4

JOY_SEL

JOYx_P7

JOY_P9

JOY_P4

JOY1_P9
JOY1_P4 JOY2_P4

JOY2_P9
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A01

A12

A23

A34

A45

A514

A615

A716

A817

A918

A1020

A1121

A1222

CE 6

WE 13

OE 31

D0 7

D1 8

D2 11

D3 12

D4 25

D5 26

D6 29

D7 30

A1323

A1424

A1532

A1633

A1734

A1835

3V3 9

3V3 27

GND 10

GND 28

U4

AS7C34096

RED1

GREEN2

BLUE3

H-SYNC13

V-SYNC14

GND5

GND6

GND7

GND8

GND9

GND10

nc15

CN1

VGA

R1
510R

R2
1K

R3
2K

R4
510R

R5
1K

R6
2K

R7
510R

R8
1K

R11
0R

R10
0R

Memory

A01

A12

A23

A34

A45

A514

A615

A716

A817

A918

A1020

A1121

A1222

CE 6

WE 13

OE 31

D0 7

D1 8

D2 11

D3 12

D4 25

D5 26

D6 29

D7 30

A1323

A1424

A1532

A1633

A1734

A1835

3V3 9

3V3 27

GND 10

GND 28

U5

AS7C34096

R9
2K
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Video

2nd Optional 512kb1st Optional 512kbMain 1024kb

Memory expansion ports

PS2

Data1

22

GND3

VCC4

Clock5

66

CN3

PS2

Keyboard

1
2
3
4
5
6
7
8

J5

KEYB8

1
2
3
4
5

J1

KEYB5

1
6
2
7
3
8
4
9
5

J4

(Need internal pull-ups)

R12
470R
R13
470R

R15
470R
R16
470R

Membrane

PS/2

Joysticks

HDMI

DATA2+1

DATA2_SH2

DATA2-3

DATA1+4

DATA1_SH5

DATA1-6

DATA0+7

DATA0_SH8

DATA0-9

CLOCK+10

CLOCK_SH11

CLOCK-12

CEC13

RESERVED14

SCL15

SDA16

DDC17

+5V POWER18

DETECT19

CN8

HDMI

R51
0R

R52
0R

R53
0R

R54
0R

R55
0R

R56
0R

R57
0R

R58
0R

R62
270R

R60
100R

R61
100R

D2

SS16

1
6
2
7
3
8
4
9
5

J7

1
6
2
7
3
8
4
9
5

J8

1
6
2
7
3
8
4
9
5

J14

(2nd footprint set)

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

RN4

RX8

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

RN5

RX8

A01

A12

A23

A34

A45

A514

A615

A716

A817

A918

A1020

A1121

A1222

CE 6

WE 13

OE 31

D0 7

D1 8

D2 11

D3 12

D4 25

D5 26

D6 29

D7 30

A1323

A1424

A1532

A1633

A1734

A1835

3V3 9

3V3 27

GND 10

GND 28

U2

AS7C34096

A01

A12

A23

A34

A45

A514

A615

A716

A817

A918

A1020

A1121

A1222

CE 6

WE 13

OE 31

D0 7

D1 8

D2 11

D3 12

D4 25

D5 26

D6 29

D7 30

A1323

A1424

A1532

A1633

A1734

A1835

3V3 9

3V3 27

GND 10

GND 28

U3

AS7C34096

1
2
3
4

24
23
22
21

5 20
6 19
7 18
8 17
9 16

10 15
11 14
12 13

J10

CONN-DIL24

1
2
3
4

24
23
22
21

5 20
6 19
7 18
8 17
9 16

10 15
11 14
12 13

J11

CONN-DIL24

1A2 1Y 4

1B3

2A5 2Y 7

2B6

3A11 3Y 9

3B10

4A14 4Y 12

4B13

A/B1

E15

U6

74HC157
VCC=3V3

1A2 1Y 4

1B3

2A5 2Y 7

2B6

3A11 3Y 9

3B10

4A14 4Y 12

4B13

A/B1

E15

U7

74HC157
VCC=3V3



BUS_A14
BUS_A12

CPU_CLK3.5
BUS_A0
BUS_A1
BUS_A2
BUS_A3

GND

BUS_A7

BUS_A15
BUS_A13

CPU_HALT
BUS_MREQ
BUS_IORQ
BUS_RD
BUS_WR

BUS_M1
BUS_REFSH
BUS_A8
BUS_A10

BUS_A11
BUS_A9

BUS_A4
BUS_A5
BUS_A6

5VBUS_D7

BUS_D0
BUS_D1
BUS_D2
BUS_D6
BUS_D5
BUS_D3
BUS_D4

CPU_D7

CPU_D0

CPU_D1

CPU_D2

CPU_D6

CPU_D5

CPU_D3

CPU_D4

BUS_INT

BUS_RST CPU_RST

CPU_ROMCS
CPU_INT

CPU_NMI

BUS_ROMCS

5V

BUS_A14
BUS_A12

CPU_CLK3.5
BUS_A0
BUS_A1
BUS_A2
BUS_A3
BUS_IORQULA
GND
BUS_ROM_OE2

BUS_A7

BUS_A15
BUS_A13

CPU_HALT
BUS_MREQ
BUS_IORQ
BUS_RD
BUS_WR

BUS_M1
BUS_REFSH
BUS_A8
BUS_A10

BUS_A11
BUS_A9

BUS_A4
BUS_A5
BUS_A6

5V
9V

BUS_D7

BUS_D0
BUS_D1
BUS_D2
BUS_D6
BUS_D5
BUS_D3
BUS_D4
BUS_INT
BUS_NMI

BUS_RST

BUS_ROMCS

BUS_ROM_OE1

-5V
BUS_WAIT
12V
5V_2

BUS_RAMCS

GND
GND

BUS_Y
NC3
NC4
BUS_BUSREQ

BUS_BUSACK

9VBUS_ROM_OE1

BUS_ROMCS

GND

-5V

12V
5V_2

BUS_Y
NC3
NC4

BUS_BUSACK

BUS_ROM_OE2 BUS_ROMCS

CPU_RAMCS

BUS_WAIT

CPU_WAIT

3V35V

3V3

1V25V

BUS_NMI

BUS_NMI

CPU_A15
CPU_A14
CPU_A13
CPU_A12
CPU_A0
CPU_A1
CPU_A2
CPU_A3

BUS_A15
BUS_A14
BUS_A13
BUS_A12
BUS_A0
BUS_A1
BUS_A2
BUS_A3

CPU_A7
CPU_A6
CPU_A5
CPU_A4
CPU_A8
CPU_A10
CPU_A9
CPU_A11

BUS_A7
BUS_A6
BUS_A5
BUS_A4
BUS_A8
BUS_A10
BUS_A9
BUS_A11

CPU_MREQ
CPU_IORQ
CPU_RD
CPU_WR
CPU_M1
CPU_REFSH
HSYNC_3V
VSYNC_3V

BUS_MREQ
BUS_IORQ
BUS_RD
BUS_WR
BUS_M1
BUS_REFSH
HSYNC
VSYNC

BUS_RAMCS

CPU_IORQULA

CPU_BUSREQ

BUS_BUSREQ

BUS_IORQULA

SD_3V35V

SD_3V3

5V

9V

External Expansion Bar

A15
A13
D7
Sound In

D0
D1
D2
D6
D5
D3
D4
/INT
/NMI
/HALT
/MREQ
/IOREQ
/RD
/WR
-5V
/WAIT
12V
5V_2
M1
/RFSH
A8
A10
NC5

A14
A12
5V
9V

GND
NC1

CLOCK
A0
A1
A2
A3

/IOREQGE
GND2
GND3

NC2
NC3
NC4

/BUSREQ
/RESET

A7
A6
A5

/ROMCS
A4

A9
/BUSACK

A11

guia2guia1

CN4

ZX SPECTRUM BUS

R23
100R

R24
100R
R25
100R
R26
100R
R27
100R

R28
100R

R29
100R
R30
100R

R31
100R

R32
100R

R33
100R

R34
100R

R38
1K

R41
10K

A15
A13
D7
Sound In

D0
D1
D2
D6
D5
D3
D4
/INT
/NMI
/HALT
/MREQ
/IOREQ
/RD
/WR
-5V
/WAIT
12V
5V_2
M1
/RFSH
A8
A10
NC5

A14
A12
5V
9V

GND
NC1

CLOCK
A0
A1
A2
A3

/IOREQGE
GND2
GND3

NC2
NC3
NC4

/BUSREQ
/RESET

A7
A6
A5

/ROMCS
A4

A9
/BUSACK

A11

guia2guia1

CN5

ZX SPECTRUM BUS

Internal Expansion ConnectorR14
100R

R21
100R

R20
100R

R36
100R
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Bus Buffers

VI3 VO 2

G
N

D
1

U12
LM1117 3V3

1
2
3

J6

JACK P4
C18
0.1uF

C19
0.1uF

C20
220uF

C21
100uF

Power Supply

C13
0.1uF

C6
0.1uF

C8
0.1uF

C9
0.1uF

C10
0.1uF

VI3 VO 2

G
N

D
1

U8
LM1117 1V2

C1
0.1uF

C2
100uF

C3
0.1uF

C4
0.1uF

C5
0.1uF

C22
0.1uF

C23
0.1uF

9V

3.3V 1.2V

C31
0.1uF

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

RN1

RX8

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

RN3

RX8

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

RN2

RX8

R63
1K

R64
100R

R65
100R

R66
1K

R67
1K

VI3 VO 2

G
N

D
1

U11
LM1117 3V3

C11
0.1uF

C12
100uF

Auxiliar 3.3V

Vin1
Feedback 4

Vout 2

O
N

 / 
O

FF
5

G
N

D
3/

6

U10
LM2596

D3
SS34

L1

33uH

1 2

J16
CONN-SIL2

C32
470uF



EAR_PORT

MIC_PORT

SD_CS
SD_MOSI

SD_SCK

SD_MISO

BT_RST

NMI_DIVMMC

NMI_Multiface

Audio_L

Audio_R

5V

i2c_SCL

i2c_SDA

5V
5V

GPIO21
GPIO26
GPIO19
GPIO13
GPIO6
GPIO5
GPIO0

GPIO11
GPIO9
GPIO10

GPIO22
GPIO27
GPIO17

GPIO4
GPIO3
GPIO2

GPIO14
GPIO15
GPIO18

GPIO23
GPIO24

GPIO25
GPIO8
GPIO7
GPIO1

GPIO12

GPIO16
GPIO20

T2

SD_MISO

SD_SCK

SD_MOSI
SD_CS2

SD_MISO

SD_SCK

SD_MOSI
SD_CS

ESP_RX
ESP_GPIO_0
ESP_GPIO_2

CPU_RST

ESP_TX

Audio_internal

SD_3V3 SD_3V3 SD_3V3

GND
5V

M16
N16
ESP_TX
ESP_RX
i2c_SCL
1V2
GND

GND
5V
3V3
M15

ESP_GPIO_2
ESP_GPIO_0
i2c_SDA
1V2
GND

3V3

SD_CS
SD_3V3

NMI_DIVMMC

NMI_Multiface
SD_MOSI

BT_RST
SD_MISOSD_CS2
SD_SCK

R

L

GND1

2

5
J9

Audio

Audio

R42
10K

R44
10K

R43
470R

R35
2K

R39
1K

R40
10K

C24

0.1uF

Q1

BC846
PACKAGE=SOT23-I

R

L

GND1

2

5
J12

MIC/EAR
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MIC and EAR

SD CARD

D18

DO7

VSS26

CLK5

VCC4

VSS13

DI2

CS1

D29

SW_A
SW_B

CN2

SD Card

RESET

Reset

DRIVE

Drive

M1

M1

Action Buttons

To Daughter Board

(Need internal pull-ups)

D1
1N4148

C30

10uF C29

10uF

(MISO need internal pull-up)

C27
10nF

R18
2K

C28
10nF

R19
2K

1
2
3
4

J3

CONN-SIL4

R50
10R

X11

X22

Vbat3

GND4

Vcc 8

SQW/OUT 7

SCL 6

SDA 5

DS1307

DS1307

1
2

X1
32.768Khz

(Need internal pull-ups)

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40

ACCELERATOR BOARD

ACCELERATOR BOARD

Accelerator Board

ESP8266

RTC

+
-

CR2032
3V

1
2

J19

CONN-SIL2

R22
2K

Program Reset

GPIO

MICRO SD CARD

DAT18

DO7

VSS6

CLK5

VCC4

DI3

CS2

DAT21

SW

CN6

MICRO SD CARD

MICRO SD CARD

DAT18

DO7

VSS6

CLK5

VCC4

DI3

CS2

DAT21

SW

CN7

MICRO SD CARD

1
2
3
4

8
7
6
5

CN9

ESP8266

Ponta MIC

Meio Ear

Q2
BC846
PACKAGE=SOT23-I

R17
470R

1
2
3
4

20
19
18
17

5 16
6 15
7 14
8 13
9 12

10 11

J15

GPIO NEXT

1
2
3
4

10
9
8
7

5 6

J13

CONN-DIL10



SD_CS
SD_MOSI

SD_SCK

SD_MISO
BT_RST
SD_CS2

NMI_Multiface

NMI_DIVMMC
SD_MISO
SD_SCK

SD_CS
SD_MOSI

SD_MISO

SD_SCK

SD_MOSI
SD_CS

SD_MISO

SD_SCK

SD_MOSI
SD_CS2

SD_3V3 SD_3V3
SD_3V3

SD_3V3

BT_RST

NMI_DIVMMC

NMI_Multiface
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SD CARD

D18

DO7

VSS26

CLK5

VCC4

VSS13

DI2

CS1

D29

SW_A
SW_B

CN10

SD Card

From Main Board

1
2
3
4

10
9
8
7

5 6

J2

CONN-DIL10

(MISO need internal pull-up)

MICRO SD CARD

DAT18

DO7

VSS6

CLK5

VCC4

DI3

CS2

DAT21

SW

CN11

MICRO SD CARD

MICRO SD CARD

DAT18

DO7

VSS6

CLK5

VCC4

DI3

CS2

DAT21

SW

CN12

MICRO SD CARD

SW1

Reset

SW2

Drive

SW3

M1

Action Buttons
(Need internal pull-ups)


