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Seli-timea (S1) clircults

* Advantages: low power consumption, self-
test, high performance.

* Disadvantages : design complexity, higher
hardware costs, excessive number of signals in
the circuits
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Flow=chart of 93%x53 multiplier
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Comparison e codling methoas

TABLE L SYNCHRONOUS BINARY CODE
Binary code
Coded state ¥ B
+1 1 0
0 0 0
-1 0 1
unused 1 1
TABLE IL ST TERNARY CODE
Ternary code
Coded state Ap Am An
+1 1 0 0
0 0 0 1
—-1 0 1 0
spacer 0 0 0
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Dual-rail pair to ternary signal
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Dual-rail ST adder (78 transistors) $:2
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Ternary ST adder (194 ransistors) 2:1

AP 1|&|1 XOR
+1 AM N N 4% Alph =] sp+1l I
-1 1 B AlphB — L -
20 BB | ¥R P =
0 & XOR2| AND2 s \
0A0I9 & SM -1 ,"f \\‘.
j& ''1B f R — 1} \
AND2 ! i
#1 BP H& / = NDRZ b
-1 BM &|1 500 Y
0 BO | == Alph__ [,
QADIB & i
; AlphB |
1 KB Sl 220 |' NORZ
NORZ —{g] | Bet —
I BetB —
1ls K B270] ] [
1 | &|1 ! L &
022A] ry ) II:'_P — G
! E— G2
& AZ201 '\ HB NANZ !
1 " rB— & K
022Al N % K
: s
1 N . NANZ N
. -
NORZ - HB H BetB Bet T

IPI RAS 8



Dual-=rail ST implementation of the
Wallace tree

PP1 PP27

HHHHHHHHHHUH&H

|~(s) T(3:2) (m][u)| <i)||(s)]|( ]| |[ 32)|

-
Y Y hf YT VYT IVY
3(3:2) £(3:2) [ 3:2 ] [(;))“(; ,“ (32))
2 ! 7 -
V‘ YYYYYY
X, [(H)][H >||(; )| -
O - I e
L Y '
S EER 5
S —
) IS
B '—h 1
S
B
-

IPI RAS



Ternary ST mplementation of the
Wallace tree
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Layout of the -
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Conclusions

o ST Multiplier has the evident advantages in
comparison with synchronous analogs:

* Reducing number of stages of the Wallace tree

* Wider workability range on supply voltage and
temperature

* Detect, and locate constant failures, allowing circuit
self-repairing in real time

o Layout structure with a vertical propagation of
signals simplifies signal routing in the circuit
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