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MA1

GREEN_TTL

R_DATA

~{WR}

~{RD}

A9

A10

D2

D0

D0

A11

D3

CTRL_CLK2

R_DATA
G_DATA

D7

B_INIT

A4

KC8

KC6
KC5

A12

KC7

MD6

SHIFT

MD4

AUDIO

MD5

D6

CPU_CLK1

~{CAS}
~{WE}

MA7

~{CAS}
~{RAS}

A3

A1

MD6

D5
D4

D6

MD7

MD0
MD3

MD1

MD2

~{RES}

RES

MD4

V0

V2
V1

MD5

H8
SS
H7

A0

V3

RED_OUT

BLUE_OUT

RV

A7

V7

V2

V8

RV

V6

V8

VIDEO_1BIT

D5
D4

INF

VIDSYNC_TTL

V0

H0
H1_CAS

SS

MA5

MA4

~{SCR}

PIX_CLK

MA2
MA1

MA3

MA0

INF

~{CSRAM}

A5

~{RD}

D1

MA6
MA5

MA3

MA4

A4
A3

MD2
MD1
MD0

A0

MD5
MD4
MD3

A2

INV_CLK

A2

A6

SCR

A7

A15

A12

MD0

A1

B_INIT

~{CSEXT}

A13

MD7

A8

~{RAS}

MA2

MA6

VIDEO

MA7

A7

MD6
MD7

LE

~{CPU}

A1

A14

H7

LE
~{CPU}

H8

D7

MD2
MD3

CPU_CLK2

~{SCR}

MD1

~{RAS}
~{CAS}

~{RAS}

MA7

MA5

~{CAS}
~{WE}

MA6

A15
V1

~{RAS}

A0
A8

MA2

MA0

MA4

MA1

MA3

MA1

MA0

D4

A8
A14

H3

D6

A9

CTRL_CLK1

VIDEO_1BIT

CTRL_CLK2

VIDEO_3BIT

CPU_CLK1

MA0

~{CSRAM}

PIX_CLK

V8

RED_TTL

BLUE_TTL

TAPE_IN

~{RAS}

RES

AUDIO

AUDIO

VIDEO

VIDSYNC_TTL

TAPE_OUT

SS

TAPE_IN

KS

~{RAS}

V6

PIX_CLK

H8

NP

H2

A10

H4

~{RES}

V2

D2

D7
D6

D1

D4
D5

D3

KC12

KC10

~{V5}

CSRAM

RES_TRIG

R
E

S
_C

LK

B_L1

CSCOL

UPPER_16K

RAS

R_L2

G_L2

B_L2

~
{U

2_
C

A
R

R
Y

}

B_RAM

G_L1

~
{U

2_
C

A
R

R
Y

}

~{V2}

PIX3
PIX4

~{RV}

CSRAM

PIX1
PIX2

PIX0

CPU

PIX5

~{CSCOL}

PIX7

AUDIO_DIV

PIX6

R_L1

+12V_JACK

RD

OUT_STEREO

IN_STEREO

G_RAM
R_RAM

0
0
0

1

144
192

0

50

10
00

40

80

Color - þÿ�&�2�5�B

208

1

D0

0
0

0 0

C0

0

1

64
1
1

1

0
80

1
0

0
1

0

128

16

1

1
1 90

1

1 MHz

E000-E7FF

500 kHz

Color data latch (stage 1).

Outputs will update whenever
LE is high.

þÿ���0�I�5�;�:�0þÿ�F�2�5�B�=�K�Eþÿ�4�0�=�=�K�E
þÿ�(�M�B�0�?1).

þÿ���K�E�>�4�Kþÿ�>�1�=�>�2�;�O�N�B�A�Oþÿ�:�0�6�4�K�9
þÿ�@�0�7�,þÿ�:�>�3�4�0LE þÿ�2�K�A�>�:�8�9

þÿ�C�@�>�2�5�=�L�.

4 MHz

5
þÿ���>�;�8�G�5�A�B�2�>þÿ�<�8�:�@�>�A�E�5�<þÿ�(�2�A�5�3�>�)�:

2-Level (B/W) Video

þÿ�2�-�C�@�>�2�=�5�2�>�5þÿ�(�G�/�1�)þÿ�2�8�4�5�>

Number of ICs (computer):

Color data latch (stage 2).

When ~{SCR}pulses high, updates
on PIX_CLK falling edge.

þÿ���0�I�5�;�:�0þÿ�F�2�5�B�=�K�Eþÿ�4�0�=�=�K�E
þÿ�(�M�B�0�?2).

þÿ���>�3�4�0~{SCR}þÿ�?�>�4�0�5�Bþÿ�2�K�A�>�:�8�9
þÿ�8�<�?�C�;�L�A�,þÿ�>�1�=�>�2�;�5�=�8�5

þÿ�?�>þÿ�?�0�4�0�N�I�5�<�Cþÿ�D�@�>�=�B�CPIX_CLK.

D000-D7FF

þÿ�����#þÿ�(�1�6�����,þÿ�1�4����þÿ�4�>�A�B�C�?�=�>�)

RAM Address Multiplexers
þÿ���C�;�L�B�8�?�;�5�:�A�>�@�Kþÿ�0�4�@�5�A�0þÿ�����#

System
Address

27128
Address

F000-F7FF (2KB)

DRAM
Data Bus

þÿ�(�8�=�0
þÿ�4�0�=�=�K�E
þÿ�����#

þÿ���C�D�5�@
þÿ�2�2�>�4�0�/�2�K�2�>�4�0

þÿ�4�0�=�=�K�Eþÿ�����#

LS30 = þÿ�5�5�5�����2

C000-C7FF

HSync

8-Level (Monochrome) Video
(from color generator)

þÿ�8�-�C�@�>�2�=�5�2�>�5þÿ�(�<�>�=�>�E�@�>�<�=�>�5�)þÿ�2�8�4�5�>
þÿ�(�Aþÿ�F�2�5�B�=�>�3�>þÿ�3�5�=�5�@�0�B�>�@�0�)

Number of ICs (color generator):

LS04 = þÿ�5�5�5�����1

D800-DFFF

C800-CFFF

8255 = þÿ�5�8�0�����5�5

PROGRAM?

T01

T11

T00

2-level/8-level Video Selector
þÿ�2�-�C�@�>�2�=�5�2�K�9�/�8�-�C�@�>�2�=�5�2�K�9þÿ�2�8�4�5�>�A�5�;�5�:�B�>�@

LS04 = þÿ�5�5�5�����1

LS00 = þÿ�5�5�5�����3

4069 = þÿ�5�6�1�����2

Tape Data Input (to 8255)
þÿ���2�>�4þÿ�4�0�=�=�K�Eþÿ�Aþÿ�<�0�3�=�8�B�=�>�9þÿ�;�5�=�B�Kþÿ�(�28255)

1N4148 = þÿ�����5�2�2��

Tape Output
þÿ���5�=�B�>�G�=�K�9þÿ�2�K�2�>�4

LS166 = þÿ�5�5�5��� �1�0

PROGRAM?

Chip Select Decoder
þÿ���5�:�>�4�5�@þÿ�2�K�1�>�@�0þÿ�<�8�:�@�>�A�E�5�<�K

LS04 = þÿ�5�5�5�����1

LS193 = þÿ�5�5�5�����7

C000-C7FF

LS93 = þÿ�5�5�5�����5

GND

LS10 = þÿ�5�5�5�����4

System
Data Bus

þÿ�!�8�A�B�5�<�=�0�O
þÿ�H�8�=�0

þÿ�4�0�=�=�K�E

LS245 = þÿ�5�5�5�����6

þÿ�����#þÿ�(�6�4�����,
þÿ�4�8����þÿ�4�>�A�B�C�?�=�>�)

LS02 = þÿ�5�5�5�����1

0000-07FF
0800-0FFF
1000-17FF
1800-1FFF
2000-27FF
2800-2FFF
3000-37FF

3800-3FFF

C000-C7FF
C800-CFFF
D000-D7FF
D800-DFFF
E000-E7FF
E800-EFFF
F000-F7FF

F800-FFFF

LS153 = þÿ�5�5�5�����2

8 MHz

0000-07FF
0800-0FFF
1000-17FF
1800-1FFF
2000-27FF
2800-2FFF
3000-37FF

3800-3FFF

þÿ���>�;�8�G�5�A�B�2�>þÿ�<�8�:�@�>�A�E�5�<þÿ�(�3�5�=�5�@�0�B�>�@þÿ�F�2�5�B�0�)�:
þÿ���>�;�8�G�5�A�B�2�>þÿ�<�8�:�@�>�A�E�5�<þÿ�(�:�>�<�?�L�N�B�5�@�)�:

C
ol

or
C

od
e

(B
A

S
IC

,
D

ec
im

al
)

8 MHz (Inv.)

C000-C7FF
C800-CFFF
D000-D7FF
D800-DFFF
E000-E7FF
E800-EFFF
F000-F7FF

F800-FFFF

27128
þÿ�0�4�@�5�A

þÿ�!�8�A�B�5�<�=�K�9
þÿ�0�4�@�5�A

Latch Enable (U17, UC5)
þÿ���:�;�N�G�5�=�8�5þÿ�7�0�I�5�;�:�8(U17, UC5)

LS08 = þÿ�5�5�5�����1

þÿ� �C�A�A�:�8�9þÿ�B�5�:�A�Bþÿ�2þÿ�M�B�>�9þÿ�A�E�5�<�5þÿ�1�K�;þÿ�?�5�@�5�2�5�4�5�=þÿ�0�2�B�>�<�0�B�8�G�5�A�:�8�.
þÿ���A�;�8þÿ�2�Kþÿ�E�>�B�8�B�5þÿ�?�@�8�A�;�0�B�Lþÿ�8�A�?�@�0�2�;�5�=�8�Oþÿ�:þÿ�@�C�A�A�:�>�<�C
þÿ�?�5�@�5�2�>�4�C�,þÿ�?�>�6�0�;�C�9�A�B�0�,þÿ�=�0�?�8�H�8�B�5þÿ�<�=�5þÿ�=�0yort37@yandex.com
þÿ�8�;�8þÿ�>�B�?�@�0�2�L�B�5þÿ�A�>�>�1�I�5�=�8�5GlueLogic þÿ�=�0zx-pk.ru.

LS373 = þÿ�5�5�5��� �2�2

RAM Data I/O
Buffer

8 MHz (Inv.)

41464 or 4464
41464 þÿ�8�;�84464

VSync

HSync

LS02 = þÿ�5�5�5�����1

CPU Write
þÿ���0�?�8�A�Lþÿ�?�@�>�F�5�A�A�>�@�0

LS04 = þÿ�5�5�5�����1

Ear

Jumper connected
(stereo plug)

þÿ���5�@�5�<�K�G�:�0þÿ�?�>�4�:�;�N�G�5�=�0
þÿ�(�A�B�5�@�5�>�@�0�7�J�Q�<�)

PROGRAM?

Video Out (to connectors)

þÿ���8�4�5�>�2�K�E�>�4þÿ�(�=�0þÿ�@�0�7�J�5�<�K�)

Mic

Pixel Data (To video output
generator/color generator)

þÿ���8�:�A�5�;�L�=�K�5þÿ�4�0�=�=�K�5þÿ�(�4�;�O
þÿ�3�5�=�5�@�0�B�>�@�0þÿ�2�8�4�5�>�2�K�E�>�4�0�/
þÿ�3�5�=�5�@�0�B�>�@�0þÿ�F�2�5�B�0�)

B/W Composite Video
Generator (2 levels)

þÿ���5�=�5�@�0�B�>�@þÿ�G�/�1þÿ�:�>�<�?�>�7�8�B�=�>�3�>
þÿ�2�8�4�5�>(2 þÿ�C�@�>�2�=�O�)

LS155 = þÿ�5�5�5�����4

ROM Memory Maps - þÿ���0�@�B�Kþÿ�?�0�<�O�B�8þÿ�����#

Combined Horizontal/
Vertical Sync

þÿ���>�<�1�8�=�8�@�>�2�0�=�=�0�O
þÿ�3�>�@�8�7�>�=�B�0�;�L�=�0�O�/
þÿ�2�5�@�B�8�:�0�;�L�=�0�O
þÿ�A�8�=�E�@�>�=�8�7�0�F�8�O

D000-D7FF

ROM (16KB, 14KB usable)

E800-EFFF

C800-CFFF

Video Data Latch,
Parallel-to-Serial Shift Register

þÿ���0�I�5�;�:�0þÿ�2�8�4�5�>�4�0�=�=�K�E�,þÿ�?�0�@�0�;�;�5�;�L�=�>�-
þÿ�?�>�A�;�5�4�>�2�0�B�5�;�L�=�K�9þÿ�@�5�3�8�A�B�@þÿ�A�4�2�8�3�0

þÿ�/þÿ�@�5�:�>�<�5�=�4�C�Nþÿ�8�A�?�>�;�L�7�>�2�0�B�Lþÿ�8�<�?�C�;�L�A�=�K�9þÿ�@�5�3�C�;�O�B�>�@þÿ�4�;�O7805. þÿ���<�?�C�;�L�A�=�K�5þÿ�@�5�3�C�;�O�B�>�@�K
þÿ�=�5þÿ�B�@�5�1�C�N�Bþÿ�@�0�4�8�0�B�>�@�0þÿ�8þÿ�3�5�=�5�@�8�@�C�N�Bþÿ�=�0�?�@�O�6�5�=�8�5�,þÿ�3�>�@�0�7�4�>þÿ�1�>�;�5�5þÿ�1�;�8�7�:�>�5þÿ�:þÿ�5�,�0�0���.

Multiplexer inputs rearranged for
8-line RAM refresh.

þÿ���E�>�4�Kþÿ�<�C�;�L�B�8�?�;�5�:�A�>�@�0þÿ�1�K�;�8
þÿ�?�5�@�5�3�@�C�?�?�8�@�>�2�0�=�Kþÿ�4�;�Oþÿ�>�1�=�>�2�;�5�=�8�O
þÿ�8�-�A�B�@�>�G�=�>�9þÿ�>�?�5�@�0�B�8�2�=�>�9þÿ�?�0�<�O�B�8�.

8080 = þÿ�5�8�0�����8�0��þÿ�8�;�8þÿ�5�8�0�����8�0��

VSync

I recommend using a switching regulator for the 7805. Switching regulators
don't require a heatsink and generate a voltage much closer to 5.00V.

CPU Read
þÿ�'�B�5�=�8�5þÿ�?�@�>�F�5�A�A�>�@�0

Data Bus
þÿ�(�8�=�0þÿ�4�0�=�=�K�E

LS08 = þÿ�5�5�5�����1

Immediately after reset, CSRAM is set
low by NP. This allows the computer
to access the beginning of ROM at

C000 when it is reset.

þÿ�!�@�0�7�Cþÿ�?�>�A�;�5þÿ�A�1�@�>�A�0CSRAM
þÿ�C�A�B�0�=�0�2�;�8�2�0�5�B�A�Oþÿ�2þÿ�=�8�7�:�8�9þÿ�C�@�>�2�5�=�L

þÿ�Aþÿ�?�>�<�>�I�L�NNP. þÿ�-�B�>þÿ�?�>�7�2�>�;�O�5�B
þÿ�:�>�<�?�L�N�B�5�@�Cþÿ�?�>�;�C�G�8�B�Lþÿ�4�>�A�B�C�?þÿ�:þÿ�=�0�G�0�;�C

þÿ�����#þÿ�?�>þÿ�0�4�@�5�A�CC000 þÿ�?�>�A�;�5þÿ�A�1�@�>�A�0�.

High while computer
initializes after reset.

þÿ���K�A�>�:�8�9þÿ�C�@�>�2�5�=�Lþÿ�2�>
þÿ�2�@�5�<�Oþÿ�8�=�8�F�8�0�;�8�7�0�F�8�8

þÿ�:�>�<�?�L�N�B�5�@�0þÿ�?�>�A�;�5
þÿ�A�1�@�>�A�0�.

þÿ���0�?�@�0�2�;�5�=�8�5(~{RD}
þÿ�=�8�7�:�>�5�/�0�:�B�8�2�=�>�5�)

Number of ICs (total):

Intended for connecting
add-on units. (for

example, an SD card
reader)

þÿ���@�5�4�=�0�7�=�0�G�5�=þÿ�4�;�O
þÿ�?�>�4�:�;�N�G�5�=�8�Oþÿ�:

þÿ�4�>�?�>�;�=�8�B�5�;�L�=�K�<
þÿ�C�A�B�@�>�9�A�B�2�0�<�.

þÿ�(�=�0�?�@�8�<�5�@�,þÿ�C�A�B�@�>�9�A�B�2�>
þÿ�G�B�5�=�8�Oþÿ�:�0�@�Bþÿ�?�0�<�O�B�8SD).

Direction (~{RD}
high/inactive)

Save (Cassette Mic)
þÿ�!�>�E�@�0�=�8�B�Lþÿ�(�:�0�A�A�5�B�=�K�9þÿ�<�8�:�@�>�D�>�=�)

F000-F7FF (ROM Extra 2KB)

RV = Reset Vertical Count
þÿ�(�!�1�@�>�Aþÿ�2�5�@�B�8�:�0�;�L�=�>�3�>

þÿ�>�B�A�G�5�B�0�)

E000-E7FF
D800-DFFF

E800-EFFF

RV = Reset Vertical Count
þÿ�(�!�1�@�>�Aþÿ�2�5�@�B�8�:�0�;�L�=�>�3�>

þÿ�>�B�A�G�5�B�0�)

þÿ�S�i�g�n�a�l�/�!�8�3�=�0�;

F000-F7FF þÿ�(���>�?�>�;�=�8�B�5�;�L�=�K�9þÿ�2����þÿ�����#�)

From cassette
"EAR" connector

þÿ���5�=�B�>�G�=�K�9þÿ�2�2�>�4

þÿ���A�E�>�4�=�>�5þÿ�0�4�@�5�A�=�>�5
þÿ�?�@�>�A�B�@�0�=�A�B�2�>þÿ�����#
þÿ�(�1�2�����)

Horizontal Sync
31.25 kHz

R
ed
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C

7)

Original
ROM
Address
Space
(12KB)

15.625 kHz
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6)

How to set JP2
1-2: F000-F7FF activates ROM
2-3: F000-F7FF activates an external device

þÿ���0�:þÿ�=�0�A�B�@�>�8�B�LJP2
1-2: F000-F7FF þÿ�0�:�B�8�2�8�@�C�5�Bþÿ�����#
2-3: F000-F7FF þÿ�0�:�B�8�2�8�@�C�5�Bþÿ�2�=�5�H�=�5�5þÿ�C�A�B�@�>�9�A�B�2�>

Data I/O for Keyboard, Tape, Audio & Color
þÿ���2�>�4�/�2�K�2�>�4þÿ�4�0�=�=�K�Eþÿ�4�;�Oþÿ�:�;�0�2�8�0�B�C�@�K�,þÿ�;�5�=�B�K�,þÿ�7�2�C�:�0þÿ�8þÿ�F�2�5�B�0

LS74 = þÿ�5�5�5�"���2
LS10 = þÿ�5�5�5�����4
LS08 = þÿ�5�5�5�����1

Audio Output
(Line level, to TV)

þÿ���C�4�8�>�2�K�E�>�4þÿ�(�;�8�=�5�9�=�K�9
þÿ�C�@�>�2�5�=�L�,þÿ�=�0þÿ�B�5�;�5�2�8�7�>�@�)

High when computer is reset.
Latches low on B_INIT falling edge.

þÿ���K�A�>�:�8�9þÿ�?�@�8þÿ�?�5�@�5�7�0�3�@�C�7�:�5þÿ�:�>�<�?�L�N�B�5�@�0�.
þÿ�$�8�:�A�8�@�C�5�B�A�Oþÿ�=�0þÿ�=�8�7�:�>�<þÿ�C�@�>�2�=�5þÿ�?�@�8þÿ�?�0�4�5�=�8�8B_INIT.

F800-FFFF (2KB)

Audio Out - þÿ���C�4�8�>�2�K�E�>�4

0000-07FF
0800-0FFF
1000-17FF
1800-1FFF
2000-27FF
2800-2FFF
3000-37FF

3800-3FFF

C000-C7FF
C800-CFFF
D000-D7FF
D800-DFFF
E000-E7FF
E800-EFFF
F000-F7FF

F800-FFFF

LS00 = þÿ�5�5�5�����3

Based on tape loading circuit from Pentagon-48.
Converts tape audio signal to TTL-compatible levels.

þÿ���A�=�>�2�0�=�>þÿ�=�0þÿ�A�E�5�<�5þÿ�7�0�3�@�C�7�:�8þÿ�;�5�=�B�Kþÿ�>�BPentagon-48.
þÿ���@�5�>�1�@�0�7�C�5�Bþÿ�0�C�4�8�>�A�8�3�=�0�;þÿ�;�5�=�B�Kþÿ�2þÿ�T�T�L�-�A�>�2�<�5�A�B�8�<�K�5þÿ�C�@�>�2�=�8�.

Direction (~{RD}
low/active)

Start of Machine Cycle
þÿ���0�G�0�;�>þÿ�F�8�:�;�0þÿ�?�@�>�F�5�A�A�>�@�0

Address Bus
þÿ�(�8�=�0þÿ�0�4�@�5�A�0

þÿ�S�i�g�n�a�l�/�!�8�3�=�0�;

8080 CPU
þÿ���@�>�F�5�A�A�>�@8080

Loader-2	(MK 1988-09)
Monitor-2	(MK 1988-09, includes beginning of BASIC)
BASIC		(MK 1987-07)
BASIC		(continued)
BASIC		(continued)
Unused
Unused

Used by 8255, computer cannot read ROM from here

þÿ���5�B�:�8PWR_FLAG þÿ�=�5þÿ�>�:�0�7�K�2�0�N�Bþÿ�=�8�:�0�:�>�3�>þÿ�2�;�8�O�=�8�Oþÿ�=�0þÿ�A�E�5�<�C- þÿ�>�=�8þÿ�?�@�8�A�C�B�A�B�2�C�N�Bþÿ�B�>�;�L�:�>þÿ�4�;�O
þÿ�B�>�3�>�,þÿ�G�B�>�1�Kþÿ�A�>�>�1�I�8�B�Lþÿ�?�@�>�3�@�0�<�<�5þÿ�?�@�>�2�5�@�:�8þÿ�>�H�8�1�>�:KiCad, þÿ�3�4�5þÿ�=�0�E�>�4�O�B�A�Oþÿ�;�8�=�8�8þÿ�?�8�B�0�=�8�O�.

-5V Regulator

þÿ� �5�3�C�;�O�B�>�@þÿ�-�5��

þÿ���0�?�@�0�2�;�5�=�8�5(~{RD}
þÿ�2�K�A�>�:�>�5�/�=�5�0�:�B�8�2�=�>�5�)

þÿ�!�>�4�5�@�6�0�=�8�5þÿ�(�5�A�;�8þÿ�F�2�5�B�>�2�>�9þÿ�<�>�4�C�;�Lþÿ�=�5þÿ�C�A�B�0�=�>�2�;�5�=�)

þÿ���0�3�@�C�7�G�8�:�-�2�	�(�M�K1988-09)
þÿ���>�=�8�B�>�@�-�2�	�(�M�K1988-09, þÿ�2�:�;�N�G�0�5�Bþÿ�2þÿ�A�5�1�Oþÿ�=�0�G�0�;�>þÿ���5�9�A�8�:�)
þÿ���5�9�A�8�:�	�	�(�M�K 1987-07)
þÿ���5�9�A�8�:�	�	�(�?�@�>�4�>�;�6�0�N�I�8�9�A�O�)
þÿ���5�9�A�8�:�	�	�(�?�@�>�4�>�;�6�0�N�I�8�9�A�O�)
þÿ���5�8�A�?�>�;�L�7�C�5�<�K�9
þÿ���5�8�A�?�>�;�L�7�C�5�<�K�9

þÿ���A�?�>�;�L�7�C�5�<�K�98255, þÿ�:�>�<�?�L�N�B�5�@þÿ�=�5þÿ�<�>�6�5�Bþÿ�A�G�8�B�K�2�0�B�Lþÿ�����#þÿ�>�B�A�N�4�0

Control Signal Generators
þÿ���5�=�5�@�0�B�>�@�Kþÿ�C�?�@�0�2�;�O�N�I�8�Eþÿ�A�8�3�=�0�;�>�2

27128
Address

System
Address

0000-BFFF
(48KB)

0000-07FF
0800-0FFF
1000-17FF
1800-1FFF
2000-27FF
2800-2FFF
3000-37FF

3800-3FFF

LS373 = þÿ�5�5�5��� �2�2

LS02 = þÿ�5�5�5�����1

GND

LS00 = þÿ�5�5�5�����3

LS08 = þÿ�5�5�5�����1

27128
þÿ�0�4�@�5�A

LS175 = þÿ�5�5�5�"���8

C000-C7FF
C800-CFFF
D000-D7FF
D800-DFFF
E000-E7FF
E800-EFFF
F000-F7FF

F800-FFFF

þÿ�!�8�A�B�5�<�=�K�9
þÿ�0�4�@�5�A

þÿ���0�3�@�C�7�G�8�:�-�2�	�(�M�K1990-08, þÿ�8�-�F�2�5�B�=�0�Oþÿ�2�5�@�A�8�O�)
þÿ���>�=�8�B�>�@�-�2�	�(�M�K1988-09, þÿ�2�:�;�N�G�0�5�Bþÿ�2þÿ�A�5�1�Oþÿ�=�0�G�0�;�>þÿ���5�9�A�8�:�)
þÿ���5�9�A�8�:�	�	�(�M�K 1987-07)
þÿ���5�9�A�8�:�	�	�(�?�@�>�4�>�;�6�0�N�I�8�9�A�O�)
þÿ���5�9�A�8�:�	�	�(�?�@�>�4�>�;�6�0�N�I�8�9�A�O�)
þÿ���5�8�A�?�>�;�L�7�C�5�<�K�9
þÿ���5�8�A�?�>�;�L�7�C�5�<�K�9

þÿ���A�?�>�;�L�7�C�5�<�K�98255, þÿ�:�>�<�?�L�N�B�5�@þÿ�=�5þÿ�<�>�6�5�Bþÿ�A�G�8�B�K�2�0�B�Lþÿ�����#þÿ�>�B�A�N�4�0

Use a 7805-compatible switching regulator
þÿ���A�?�>�;�L�7�C�9�B�5þÿ�7�8�0�5�-�A�>�2�<�5�A�B�8�<�K�9þÿ�8�<�?�C�;�L�A�=�K�9þÿ�@�5�3�C�;�O�B�>�@

þÿ�!�>�4�5�@�6�0�=�8�5þÿ�(�5�A�;�8þÿ�C�A�B�0�=�>�2�;�5�=þÿ�F�2�5�B�>�2�>�9þÿ�<�>�4�C�;�L�)

C000-F7FF (14KB)

Inverting charge pump
þÿ���5�=�5�@�0�B�>�@þÿ�>�B�@�8�F�0�B�5�;�L�=�>�3�>þÿ�=�0�?�@�O�6�5�=�8�O

B/W Video Output, CPU Clock Generator
þÿ�'�/�1þÿ�2�8�4�5�>�2�K�E�>�4�,þÿ�A�8�=�E�@�>�3�5�=�5�@�0�B�>�@þÿ�?�@�>�F�5�A�A�>�@�0

RAM (64KB,
48KB usable)

LS04 = þÿ�5�5�5�����1

Loader-2	(MK 1990-08, 8-color version)
Monitor-2	(MK 1988-09, includes beginning of BASIC)
BASIC		(MK 1987-07)
BASIC		(continued)
BASIC		(continued)
Unused
Unused

Used by 8255, computer cannot read ROM from here

Combined Audio/Video/
Power Output

þÿ���>�<�1�8�=�8�@�>�2�0�=�=�0�Oþÿ�0�C�4�8�>�/
þÿ�2�8�4�5�>�/�2�K�E�>�4�=�0�Oþÿ�<�>�I�=�>�A�B�L

Overall Memory Map

F000-F7FF - External I/O or extra ROM (2KB)

4000-7FFF - Reserved RAM (16KB)

F000-F7FF - þÿ���=�5�H�=�8�9þÿ�2�2�>�4�/�2�K�2�>�4þÿ�8�;�8þÿ�4�>�?�>�;�=�8�B�5�;�L�=�>�5þÿ�����#þÿ�(�2�����)

Monochrome Composite Video Generator (8 levels)
þÿ���>�=�>�E�@�>�<�=�K�9þÿ�:�>�<�?�>�7�8�B�=�K�9þÿ�2�8�4�5�>�3�5�=�5�@�0�B�>�@(8 þÿ�C�@�>�2�=�5�9�)

F800-FFFF - þÿ���=�C�B�@�5�=�=�8�9þÿ�2�2�>�4�/�2�K�2�>�4þÿ�(�2�����)

C000-EFFF - þÿ�����#þÿ�(�1�2�����)

Contents (if color module is installed)

9000-BFFF - þÿ�-�:�@�0�=�=�0�Oþÿ�>�1�;�0�A�B�Lþÿ�(�1�2�����)

0000-3FFF - þÿ�����#þÿ�?�>�;�L�7�>�2�0�B�5�;�Oþÿ�(�1�6�����)

F800-FFFF - Internal I/O (2KB)

Contents (if color module is not installed)

How to set stereo jumpers (JP1)
þÿ���0�:þÿ�C�A�B�0�=�>�2�8�B�Lþÿ�A�B�5�@�5�>�?�5�@�5�<�K�G�:�8(JP1)

8000-8FFF - þÿ�����#þÿ�?�>�;�L�7�>�2�0�B�5�;�Oþÿ�(�4�����)

8 MHz

Jumper disconnected
(mono plug)

þÿ���5�@�5�<�K�G�:�0þÿ�>�B�A�>�5�4�8�=�5�=�0
þÿ�(�<�>�=�>�@�0�7�J�Q�<�)

Clock/Timing Generator
þÿ�!�8�=�E�@�>�3�5�=�5�@�0�B�>�@

4000-7FFF - þÿ�����#þÿ�@�5�7�5�@�2�=�>�5þÿ�(�1�6�����)

þÿ���1�I�0�Oþÿ�:�0�@�B�0þÿ�?�0�<�O�B�8

Writable space (when programming ROM):
þÿ���>�A�B�C�?�=�>�5þÿ�4�;�Oþÿ�7�0�?�8�A�8þÿ�?�@�>�A�B�@�0�=�A�B�2�>þÿ�(�?�@�8þÿ�?�@�>�3�@�0�<�<�8�@�>�2�0�=�8�8þÿ�����#�)�:0000-37FF

Power Regulators, Connectors - þÿ� �5�3�C�;�O�B�>�@�Kþÿ�<�>�I�=�>�A�B�8�,þÿ�@�0�7�J�5�<�K

RV = Reset Vertical Count
þÿ�(�!�1�@�>�Aþÿ�2�5�@�B�8�:�0�;�L�=�>�3�>þÿ�>�B�A�G�5�B�0�)

8000-8FFF - User RAM (4KB)

0000-3FFF - User RAM (16KB)

8-Color Generator (Optional)
þÿ�8�-�F�2�5�B�=�K�9þÿ�3�5�=�5�@�0�B�>�@þÿ�(�>�?�F�8�O�)

9000-BFFF - Screen RAM (12KB)

Load (Cassette Ear)
þÿ���0�3�@�C�7�:�0þÿ�(���0�A�A�5�B�=�K�5þÿ�=�0�C�H�=�8�:�8�)

C000-EFFF - ROM (12KB)

F800-FFFF (2KB)
(i8255 PIO)

Composite Video Out
þÿ���>�<�?�>�7�8�B�=�K�9þÿ�2�8�4�5�>�2�K�E�>�4

F000-F7FF (2KB)
þÿ�(�e�x�p�a�n�s�i�o�n�/�@�0�A�H�8�@�5�=�8�5�)

C000-F7FF (14KB)
þÿ�(�s�t�a�n�d�a�l�o�n�e�/�0�2�B�>�=�>�<�=�K�9�)

C000-EFFF (12KB)
(with þÿ�e�x�p�a�n�s�i�o�n�/�Aþÿ�@�0�A�H�8�@�5�=�8�5�<�)

Total ROM/PIO
Space: 16KB

þÿ���1�I�8�9þÿ�>�1�J�5�<þÿ�����#�/
þÿ�P�I�O�-�?�0�<�O�B�8�:16 þÿ����

0000-BFFF (48KB þÿ�R�A�M�/�4�8����þÿ�����#�)

5

The PWR_FLAG labels have no effect on the circuit; they are only
present to signal to the KiCad error checker where the power lines are.

LS155 = þÿ�5�5�5�����4

36

LS02 = þÿ�5�5�5�����1

32

31.25 kHz

125 kHz
62.5 kHz

250 kHz

36

41464 or 4464
41464 þÿ�8�;�84464

32

2 MHz

U21
74LS155

Ea1
1

Ea2
2

A0
13

A1
3

Eb1
14

Eb2
15

V
C

C
16

G
N

D
8

Q0a
7

Q1a
6

Q2a
5

Q3a
4

Q0b
9

Q1b
10

Q2b
11

Q3b
12

GND

VCC
D5 1N4148

D4 1N4148

D6 1N4148

VCC

D8 1N4148
D7 1N4148

D9 1N4148

R22
þÿ�2�K�©

GND

GND

VCC

VCC

U30
8255

RESET
35

~{CS}
6

~{RD}
5

~{WR}
36

A0
9

A1
8

D0
34

D1
33

D2
32

D3
31

D4
30

D5
29

D6
28

D7
27

V
C

C
26

G
N

D
7

PA0
4

PA1
3

PA2
2

PA3
1

PA4
40

PA5
39

PA6
38

PA7
37

PB0
18

PB1
19

PB2
20

PB3
21

PB4
22

PB5
23

PB6
24

PB7
25

PC0
14

PC1
15

PC2
16

PC3
17

PC4
13

PC5
12

PC6
11

PC7
10

R11
þÿ�2�K�©

RN1
þÿ�1�0�K�©

12
3
4
5
6
7
8
9

10

VCC

VCC

GNDGND

U18
74LS166

Ds
1

A
2

B
3

C
4

D
5

E
10

F
11

G
12

H
14

PE
15

Clk
7

CE
6

Clr
9

V
C

C
16

G
N

D
8

Qh
13

U16
74LS373

D0
3

D1
4

D2
7

D3
8

D4
13

D5
14

D6
17

D7
18

LE
11

OE
1

V
C

C
20

G
N

D
10

O0
2

O1
5

O2
6

O3
9

O4
12

O5
15

O6
16

O7
19

VCC

R4
þÿ�3�9�0�©

+12V

+12V

R3
þÿ�3�9�0�©

GND

R17
þÿ�2�K�©

GND

C14
300pF

D14
1N4148

U14E
74LS04

11 10

GND

C12
1.5nF

R15
þÿ�4�.�7�K�©

GND

R14
þÿ�3�9�0�©

GND

GND

VCC

VCC

GND

GND

GND

U22
74LS245

A0
2

A1
3

A2
4

A3
5

A4
6

A5
7

A6
8

A7
9

A->B
1

CE
19

V
C

C
20

G
N

D
10

B0
18

B1
17

B2
16

B3
15

B4
14

B5
13

B6
12

B7
11

U27
41464

A0
14

A1
13

A2
12

A3
11

A4
8

A5
7

A6
6

A7
10

~{RAS}
5

~{CAS}
16

~{WE}
4

~{OE}
1

V
C

C
9

V
S

S
18

D0
2

D1
3

D2
15

D3
17

VCC

VCC

VCC

VCC

U23
74LS153

I0a
6

I1a
5

I2a
4

I3a
3

Ea
1

I0b
10

I1b
11

I2b
12

I3b
13

Eb
15

S0
14

S1
2

V
C

C
16

G
N

D
8

Za
7

Zb
9

VCC

GND

U28
41464

A0
14

A1
13

A2
12

A3
11

A4
8

A5
7

A6
6

A7
10

~{RAS}
5

~{CAS}
16

~{WE}
4

~{OE}
1

V
C

C
9

V
S

S
18

D0
2

D1
3

D2
15

D3
17

GND

U24
74LS153

I0a
6

I1a
5

I2a
4

I3a
3

Ea
1

I0b
10

I1b
11

I2b
12

I3b
13

Eb
15

S0
14

S1
2

V
C

C
16

G
N

D
8

Za
7

Zb
9

U25
74LS153

I0a
6

I1a
5

I2a
4

I3a
3

Ea
1

I0b
10

I1b
11

I2b
12

I3b
13

Eb
15

S0
14

S1
2

V
C

C
16

G
N

D
8

Za
7

Zb
9

U26
74LS153

I0a
6

I1a
5

I2a
4

I3a
3

Ea
1

I0b
10

I1b
11

I2b
12

I3b
13

Eb
15

S0
14

S1
2

V
C

C
16

G
N

D
8

Za
7

Zb
9

U20
27128

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

~{PGM}
27

VPP
1

~{CE}
20

~{OE}
22

V
C

C
28

G
N

D
14

D0
11

D1
12

D2
13

D3
15

D4
16

D5
17

D6
18

D7
19

VCC

VCC

C15
þÿ�1�0�¼�F16V

U37
TSR_1-2450

Vin
1

G
N

D
2

Vout
3

C6
þÿ�1�0�¼�F16V

PWR_FLAG

C9
þÿ�1�0�¼�F16V

D13
BZX55C-5V1

C7
þÿ�0�.�1�¼�F

+12V

R21
þÿ�3�9�0�©

D11
1N4148

C8
þÿ�0�.�1�¼�F

GND

+12VVCC

GND -5V

R10
þÿ�2�K�©

VCC

U17
8080

RESET
12

þÿ�Õ�1
22

þÿ�Õ�2
15

HOLD
13

READY
23

INT
14

+
5V

20
G

N
D

2

+
12

V
28

-5
V

11

A0
25

A1
26

A2
27

A3
29

A4
30

A5
31

A6
32

A7
33

A8
34

A9
35

A10
1

A11
40

A12
37

A13
38

A14
39

A15
36

D0
10

D1
9

D2
8

D3
7

D4
3

D5
4

D6
5

D7
6

DBIN
17

~{WR}
18

HLDA
21

WAIT
24

INTE
16

SYNC
19

GNDGND

U35
74LS175

D0
4

D1
5

D2
12

D3
13

Cp
9

~{Mr}
1

V
C

C
16

G
N

D
8

Q0
2

~{Q0}
3

Q1
7

~{Q1}
6

Q2
10

~{Q2}
11

Q3
15

~{Q3}
14

VCC

GND

R24
þÿ�2�0�0�©

Q1
2N3904

2

3 1

VCC

R25
þÿ�2�0�0�©

GND

GND

GND

J8
AV_Conn

162738495

0

GND

VCC

R31
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