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ALU_CY_0

ALU_CY_EN

ALU_CY_1

ALU_CY_EN

ALU_CY_2

ALU_F3
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RISC Relay CPU

ALU register A

ADD 6 circuit
for decimal 
instructions

24V = load

0V = clear

ALU register B

1H

Logic result
relay active = 1

relay active = 1

Logic unit

Select ADD6
or ADD6_N

F3 F2 F1

Decimal
correction

Q

not Q

0

1

ALU output

F3 F2 F1

 0  1  1  XOR / ADD
 1  1  0  LD
 1  0  0  AND
 1  1  1  OR

1LA & B

~A & B

A & ~B

PH3

PH3 always

bit D2

bit D1

Logic result
relay active = 1

Carry
relay active = 1

Q

not Q

0

1

Logic result
relay active = 1

Carry
relay active = 1

Q

not Q

0

1

Zero detection

Logic result
relay active = 1

Carry
relay active = 1

Q

not Q

0

1

Force relays ON if not decimal

ALU output

ALU output

ALU output

input B

input A

Carry IN

1Hinput B

input A

Logic unit

Carry IN

F3 F2 F1ALU register A

1LA & B

~A & B

A & ~B

PH3 always

0V = clear

ALU register B

1Hinput B

input A

Logic unit

Carry IN

F3 F2 F1ALU register A

1LA & B

~A & B

A & ~B

PH3 always

0V = clear

ALU register B

1Hinput B

input A

Logic unit

Carry IN

F3 F2 F1ALU register A

1LA & B

~A & B

A & ~B

PH3 always

0V = clear

ALU register B

ALU outputs are "0L" :
- pulled to GND when 0
- floating when 1

DECIMAL enable

pull to 24V to 
disable DEC

Zero detection can not
be used in decimal mode

BIT 0

BIT 1

BIT 2

BIT 3

Decimal correction will 
subtract 6 from the result
if there was no carry from this nibble

ADD 6 circuit
for binary coded decimals

 IN   OUT

100X  111X
011X  110X
010X  101X
001X  100X
000X  011X

0 - 9 converts to 6 - F

Bit 0 is not changed
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ALU_CY_4

ALU_CY_OUT

ALU_CY_EN

ALU_F3

ALU_B7_1H

ALU_CY_5

ALU_D7

ALU_D6
ALU_CY_EN

ALU_D5

ALU_CY_6

ALU_D4

ALU_F3

ALU_B5_1H

ALU_B5_0H

ALU_F2

ALU_F1

ALU_IN_B5

ALU_IN_A5
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ALU_CLRA_1L
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ALU_ZERO

ALU_DEC_EN
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ALU_IN_A7

ALU_CY_6

ALU_CY_OUT

TO_ADD6_D6
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ALU_ADD6

ALU_ADD6_N
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ALU_B6_0H
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ALU_IN_B6

ALU_IN_A6
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ALU_LOGIC_D4
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ALU_LOGIC_D6

ALU_LOGIC_D7

ALU_A4_1H

ALU_A5_1H

ALU_A6_1H

ALU_A7_1H

PH3 always

0V = clear

ALU register B

1H

Logic result
relay active = 1

Carry
relay active = 1

Q

not Q

0

1

Zero detection

Logic result
relay active = 1

Carry
relay active = 1

Q

not Q

0

1

Force relays ON if not decimal

ALU output

ALU output

ALU output

1Hinput B

input A

Logic unit

Carry IN

F3 F2 F1ALU register A

1LA & B

~A & B

A & ~B

PH3 always

0V = clear

ALU register B

1H

Logic result
relay active = 1

relay active = 1

input B

input A

Logic unit

Carry IN

F3 F2 F1ALU register A

1LA & B

~A & B

A & ~B

PH3 always

0V = clear

ALU register B

input B

input A

bit D2

bit D1

ALU outputs are "0L" :
- pulled to GND when 0
- floating when 1

F3 F2 F1

 0  1  1  XOR / ADD
 1  1  0  LD
 1  0  0  AND
 1  1  1  OR

Logic unit

DECIMAL enable

pull to 24V to 
disable DEC

Carry IN

Select ADD6
or ADD6_N

F3 F2 F1ALU register A

Zero detection can not
be used in decimal mode

ADD 6 circuit

BIT 4

BIT 5

BIT 6

BIT 7

1LA & B

~A & B

A & ~B

Decimal
correction

Q

not Q

0

1

Decimal correction will 
subtract 6 from the result
if there was no carry from this nibble

ADD 6 circuit
for binary coded decimals

 IN   OUT

100X  111X
011X  110X
010X  101X
001X  100X
000X  011X

0 - 9 converts to 6 - F

Bit 0 is not changed

for decimal 
instructions
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ALU output

1H

24V = load

Carry

Logic result
relay active = 1

Carry
relay active = 1

input B

input A

PH3

PH3 always

0V = clear

Q

Logic unit

not Q

0

1

ALU register B

Carry IN

F3 F2 F1ALU register A

1LA & B

~A & B

A & ~B
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F  C  D  B

B  E

D  A

F  G

G  C  A  E COMMON

Segments OFF for each digit
0  G
1  G F D A
2  F C
3  F
4  D A E
5  B
6  B
7  G F D

Extra actions connected to input pins:
Databit 0:  Segment E OFF

C C

3  2  1  0

7 segment coder for bit 0 - 3

0

1

2

2 or 3

4

5

6

7

F  C  D  B

B  E

D  A

F  G

G  C  A  E COMMON

C C

3  2  1  0

7 segment coder for bit 4 - 7

0

1

2

2 or 3

4

5

6

7

A

B

G

C

F

D

E

RISC Relay CPU
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D717 1N4148

D635 1N4148

D634 1N4148 D7431N4148

R711 1K

1 2

D7471N4148

D701 1N4148

D6461N4148

D7521N4148

R712 1K

1 2

D703 1N4148

D731 1N4148

D706 1N4148

D615 1N4148

D609 1N4148

R724 1K

1 2

D604 1N4148

D6421N4148

D6501N4148

D724 1N4148

D710 1N4148

D7411N4148

D621 1N4148

D624 1N4148

D619 1N4148

D6521N4148

R602 1K

1 2

D704 1N4148

D722 1N4148

D734 1N4148

D605 1N4148

R604 1K

1 2

D715 1N4148

D7451N4148D6451N4148

D733 1N4148

D7461N4148

R702 1K

1 2

D616 1N4148

D7441N4148

D610 1N4148

D6481N4148

D718 1N4148
D7501N4148

R704 1K

1 2

D608 1N4148

D6511N4148

D707 1N4148

D602 1N4148

D711 1N4148

D708 1N4148

D725 1N4148
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1 2

D713 1N4148

D622 1N4148

D625 1N4148

D6431N4148

D7421N4148
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1 2
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D613 1N4148

R722 1K

1 2

D6491N4148

D720 1N4148

R624 1K

1 2
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1 2

D611 1N4148

D719 1N4148

R713 1K

1 2

D7491N4148

D7481N4148
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1 2
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1 2

D603 1N4148

R611 1K

1 2

D601 1N4148

R613 1K

1 2

D632 1N4148

D7511N4148

D705 1N4148

R721 1K

1 2

D723 1N4148

D617 1N4148

D702 1N4148

R703 1K

1 2

D735 1N4148

D607 1N4148

D709 1N4148

D6471N4148

D732 1N4148

D6411N4148

D6441N4148

D614 1N4148

R623 1K

1 2

D623 1N4148

D714 1N4148

D721 1N4148

D712 1N4148

D631 1N4148

R723 1K

1 2

D620 1N4148

R612 1K

1 2

D618 1N4148

D612 1N4148

D633 1N4148
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24V
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24V

24V

24V

24V

24V

24V

ALU_IN_B7

ALU_IMM_CLK

IMM_D7

ALU_IN_B6

ALU_IMM_CLK

IMM_D6

ALU_IN_B5

ALU_IMM_CLK

IMM_D5

ALU_IN_B4

ALU_IMM_CLK

IMM_D4

ALU_IN_B3

ALU_IMM_CLK

IMM_D3

ALU_IN_B2

ALU_IMM_CLK

IMM_D2

ALU_IN_B1

ALU_IMM_CLK

IMM_D1

ALU_IN_B0

ALU_IMM_CLK

IMM_D0

ALU_ADD6_N
ALU_ADD6

ALU_CLRA_1L
ALU_CLRB_1L

ALU_DEC_EN

ALU_CY_IN

ALU_CY_OUTALU_ZERO

ALU_IN_A2 ALU_IN_A3
ALU_IN_A4 ALU_IN_A5
ALU_IN_A6 ALU_IN_A7

ALU_IN_A0 ALU_IN_A1

ALU_D0 ALU_D1
ALU_D2 ALU_D3
ALU_D4 ALU_D5
ALU_D6 ALU_D7

ALU_B0_1H
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ALU_A0_1H

ALU_A2_1H

ALU_A4_1H

ALU_A6_1H

ALU_A1_1H

ALU_A3_1H

ALU_A5_1H

ALU_A7_1H

ALU_D7

ALU_D6

ALU_D5

ALU_D4

ALU_D3

ALU_D2

ALU_D1

ALU_D0

ALU_ZERO

ALU_F1

ALU_F2

ALU_F3

ALU_CY_EN

ALU_ADD6

IMM_D1
IMM_D3
IMM_D5
IMM_D7

IMM_D0
IMM_D2
IMM_D4
IMM_D6

ALU_IN_B0
ALU_IN_B2
ALU_IN_B4
ALU_IN_B6

ALU_IN_B1
ALU_IN_B3
ALU_IN_B5
ALU_IN_B7

ALU_CY_EN

ALU_F1
ALU_F2ALU_F3

ALU_SEGM_COM
ALU_SEGM_GCAE
ALU_SEGM_FCDB

TO_ADD6_D5
TO_ADD6_D6

TO_ADD6_D1
TO_ADD6_D2

ALU_IMM_CLK
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IMMEDIATE OPERAND

ALU  CONNECTOR

Register B indicatorsRegister A indicators

Output indicators CY IN

CY OUT

NON ZERO

F1

F2

F3

ADD

DECIMAL

ADD6

RISC Relay CPU
ALU1710
20170312

R40 22K
1 2

R47 22K
1 2

D14 LED

R360 1K
1 2

R365 1K
1 2

D362
1N4148

D41 LED

D367
1N4148

R20 22K
1 2

R25 22K
1 2

R36 22K
1 2

D373
1N4148

R45 22K
1 2

D12 LED

R16 22K
1 2

D32 LED

D64 1N4148

R364 1K
1 2

D61 1N4148

R34 22K
1 2D21 LED

D10 LED

D361
1N4148

D46 LED

R14 22K
1 2

D26 LED

D366
1N4148

R43 22K
1 2

D30 LED

D37 LED

D377
1N4148

R23 22K
1 2

D17 LED

D44 LED

D24 LED

D372
1N4148

R41 22K
1 2

R32 22K
1 2

D35 LED
R363 1K

1 2

J1B

DIN 96_ABC-R

B1
B2
B3
B4
B5
B6
B7
B8
B9

B10
B11
B12
B13
B14
B15
B16
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27
B28
B29
B30
B31
B32

D360
1N4148

R12 22K
1 2

R21 22K
1 2

D365
1N4148

D15 LED

D371
1N4148

R26 22K
1 2

D66 1N4148

D63 1N4148

R46 22K
1 2

D33 LED

D60 1N4148

D376
1N4148

R367 1K
1 2

R10 22K
1 2

D13 LED

D42 LED

R30 22K
1 2

R37 22K
1 2

R17 22K
1 2

R24 22K
1 2

R44 22K
1 2

D31 LED

D364
1N4148

R362 1K
1 2

D22 LED

D370
1N4148

D375
1N4148

D48 LED

D40 LED

R35 22K
1 2

D27 LED

D11 LED

D47 LED

R15 22K
1 2

D20 LED

D771N4148

R13 22K
1 2

D25 LED

R42 22K
1 2

D36 LED

R361 1K
1 2

D45 LED

R33 22K
1 2

D65 1N4148

R366 1K
1 2

D62 1N4148

D363
1N4148

D374
1N4148

J1A

DIN 96_ABC-R

A1
A2
A3
A4
A5
A6
A7
A8
A9

A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31
A32

F1 FUSE
1 2

D16 LED

J1C

DIN 96_ABC-R

C1
C2
C3
C4
C5
C6
C7
C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
C18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32

R48 22K
1 2

D34 LED

D67 1N4148

D23 LED

D43 LED

R31 22K
1 2

R11 22K
1 2

R22 22K
1 2

R27 22K
1 2


