
My Relay ADDiction - Design ternary adder 
 

 

Pinout 7-segment displays front and back 

 

 
 

7-segment diode matrix. Diodes conduct from bottom to side 

 

Right matrix
A        

B        

C         

D       

E    

F      

G       

9 8 7 6 5 4 3 2 1 0

Left matrix
A    

B            

C        

D    

E    

F
G    

-    

- - - - 2 2 2 2 1 1 1 1 1 1 1 1



 

Demultiplexer logic 
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Simplified back side PCB layout multiplexer. 

 

Simplified frot side PCB layout multiplexer. 

 



 

 
Ternary relay 

 

 

Relay adder logic: two half adders combined makes a full adder 



 

 
Carry adder 



 
Half adder back side 

 

 

 
One full adder back side 

 

 

 



 

 

 

 
One full adder front side 



 

 
Amplifier with relays and ULQ2003 

  



 

Keyboard diode matrices. Diodes conduct from bottom to side 

 

 
Backside keyboard and LEDs 

    

Both keyboards front side 

Bit 0 +     

Bit 0 -    

Bit 1+      

Bit 1-   

Bit 2+         

13 12 11 10 9 8 7 6 5 4 3 2 1 0

13 12 11 10 9 8

7 6 5 4 3 2 1 0

13 12

11 10 9 8

7 6 5 4

3 2 1 0

12 13

8 9 10 11

4 5 6 7

0 1 2 3

12 13

8 9 10 11

4 5 6 7

0 1 2 3



 

Full stack, purple are bi-color LEDs     Ternary table 

3 2 1 0 3 2 1 0

26 + o o - -26 - o o +

25 + o - + -25 - o + -

24 + o - o -24 - o + o

23 + o - - -23 - o + +

22 + - + + -22 - + - -

21 + - + o -21 - + - o

20 + - + - -20 - + - +

19 + - o + -19 - + o -

18 + - o o -18 - + o o

17 + - o - -17 - + o +

16 + - - + -16 - + + -

15 + - - o -15 - + + o

14 + - - - -14 - + + +

13 o + + + -13 o - - -

12 o + + o -12 o - - o

11 o + + - -11 o - - +

10 o + o + -10 o - o -

9 o + o o -9 o - o o

8 o + o - -8 o - o +

7 o + - + -7 o - + -
6 o + - o -6 o - + o
5 o + - - -5 o - + +
4 o o + + -4 o o - -
3 o o + o -3 o o - o
2 o o + - -2 o o - +
1 o o o + -1 o o o -
0 o o o o 0 o o o o


