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o Boolean Logic
» suitable for high-speed
o limited fan-in capability
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o Boolean Logic
» suitable for high-speed
» limited fan-in capability
o Threshold Logic (TL)
» higher parallel processing capability
o "analog" behavior
o Our approach

o make them work together — faster
counters and compressors

o TL advantages are emphasized by the TL
gate circuit (differential)
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F(X) = sgn{ SwiX; - T}

NE 4

= ER
if T TL gate iIs & to an -input OR
If T TL gate iIs < to an -input AND
if T TL gate Is < to an -input MAJ
TL gate can accommodate a higher fan-in!

TL gate has weighted inputs

CE Colloquium,October —-4/15



e o o o o

F(X) = sgn{ SwiX; - T}

NE 4

= ER
if T TL gate iIs & to an -input OR
If T TL gate iIs < to an -input AND
if T TL gate Is < to an -input MAJ
TL gate can accommodate a higher fan-in!

TL gate has weighted inputs

Threshold Logic is potentially more powerful &
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o Arbitrary Boolean symmetric functions (e.qg.

XOR)
F(Sj . . . .
0l 1 2l 3 i l g

5 6 7

o Level 1: TL gates on each "transition"

o T and T are available simultaneously

o Level 2: Boolean gates
» "close" the intervals
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o Pull-up network (PUN) — "1" intervals
o Pull-down network (PDN) — "0" intervals
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Critical path delay is imposed by the
parity function!
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I m feature size CMOS @ °C,
V V
o FA counters & compressors — optimal

o TL counters & compressors — depth-2 and 3
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P m feature size CMOS @

v

o FA counters & compressors — optimal

>

OC,

o TL counters & compressors — depth-2 and 3

Type | Delay | Norm. |Delay || # of

[ps] | delay | A Tran.
BL 726 | 1.00 | 242 | 136
TL 460 | 0.63 | 1.53 | 155
HTBL | 345 | 0.47 | 1.15 | 237
BL | 1250 | 1.00 | 4.16 | 170
TL 638 | 0.51 | 2.12 || 415
HTBL | 489 | 0.39 | 1.63 | 285
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o Hybrid approach take advantage of both
technologies

» It can be applied to any Boolean symmetric

function

. counters are with % faster

I compressors are with faster
HTBL have between and more

transistors
Future work: HTBL with reduced area
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