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Relay-Based Computing

Computer Architecture, Fall 2008 Phase 1 (December 2008)
8-bit relay-based ALU

Add / Subtract / XOR

Microcontroller test unit

JGH Stanton (teammates Dani Dougherty & Nina Sawhney)

POLARIZED DPDT RELAYS
AO (AND/OR) GATE

P P P
t w X t w X t w X
[ [ \ [ o '
M M
+ + | + | A+B // p A+B
I —» AB
A4 A4
A A A Ao . L/
I
1 T1 T1 %
N
V4 o) o) V4 o) _ N
v Y Z v Y Z v Y Z
Q Q Q < AB <L
Nocurrent __, P=W Negative curent ___, P=W Positive current ___, P=X
through coil Q=Y through coil Q=Y through coil Q=7
TWO-RELAY AOX (AND/OR/XOR) GATE
BUFFERS & INVERTERS
B o o > A®B
<~ A /[ <~ 1 A+B T—7 0 = +—> A+B
‘ —> AB
A o——
+ 4 + 4 A o
% L a4 L . % Z SZ
A A -
— A AB
N —> A N > A
- - AN
: to— : 1N SR
<~ M < M < N | I

SUB o—— )/ XORo—— " )/
. 4 pS

SUB MmN y MmN M XOR
1 /‘ \vg
_ \\ N \\
A O— N / N /
/ /
NV - NV
MmN M A C1 M MmN » Output

N M

SR SR

B % // A4 N4 o l o o
1 C1 7 | I
B o—| R % N N K I
A xor B
B
— — Sum — ——
N \ M M M N \
A B
v 3 1 <~ | ‘ \vg A
Cin o——

+ / + /

/ / T\ > Cout
Cin Cc2

N\

SN 1

il Il rl

Shared Mux-Relay Architecture (SMRA) --> Decrease relay count in each bit slice




