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The pass transistor logic circuit shows promise for application to high-speed circuits. ~ We analyzed the pass transistor and
attempted to identify guidelines for optimizing pass transistor logic circuits.  The analysis points were the slope of the input
signal to the pass transistor, the signal input timing for the source node and gate node, and the dependence on the driving buffer.

Based on these analysis results, we designed and fabricated a 32-bit arithmetic-logic unit (ALU) using a 0.3 x#m, 3-metal-layer
CMOS process. The maximum delay time of the ALU is 1.56 ns, the size is 1 mm x 0.38 mm, and the power dissipation at 500

MHz operation is 250 mW.
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Example of pass transistor logic gate
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Dependence of gate speed on slope of input signal
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Dependence of gate speed on timing of input signal
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Analysis model of pass transistor selector

INA N T LAY

WCHEE L TV ada, £V 27 213 RCIEILEMATET N
ftTca s, BFETLE2R4ITRT,

WIS DE 6, ML T B 3 TOMMNER
(z) IFRBE XD

Tda = Tint + C[_ (Rpasg+Rl)uf)

@) (8)

= Tine T Roass O, (1 + R
pass

ZZT, tald, PTFTTATDAL vF v FHIENE
DE, Rpass i3V 2 7 NOWl, Rould, BV 2772 F
FATTHNy 7D TP ASOME, Clat i
fiTdh b,

KB 6, BEROMRIERF AT Ryl E 21T 5 2
Edbhrd, Nw 7T ARELSELEASD, LY
FONRRERER 2 2 2 b— b L, D L e —F L
B ZAE S 7 7 DIH 1312 ot %, 2L 77Dl
JEIE 15 % REMA L Tnd, chuedifidias, DPL &Y

DA v e—F v A8 nligld, AT AS
eV 7722 F7A4A7T5DIGELTWEZ b5,

FIROmEIRI AN, ANESAEEDEATH L, Ly
L, b2 Zinglifbd 284, 2.1 2.2 HiTh~k
I, ANESOELIEN A RGEbO RS, > M EB B, X
YT TOWA ZREZLY, HdvwiENw 77 EATS
£, ANESOELIEHE 4 v E—F Y ZUETFHBH5 A
JESDANT A 2 78R b, 5, A7 vP
AF DY —AEGT S — MBS OELIEE 254 T,
2.1 iR 2.2 TR~ AW F 2729 2 Thalifb 217 5
VDB,

| ALU sgEt

—ODHEH 1 Yay 7 TIT2A 50, 2270y 7 0EET
hizeA ru oy ottt e k& {EAL, ik
AR 29T 5 ALU S TH D 2 &3 Xk
YD, ZDI=D, ISR AT R 2 T o 2 S R

B SRR — 1.56 ns ALU S 3358 [0 3% F il

DEF—7 L LTALU ZfEL 7z L 72 ALU i3
2=y bk, NENST Y, PR OB, ALU Dk
TrRIIIRT,

MELZ = ME 32 B bR, EEAS Y R
%, A—sx7 o —H A S B, IS ()
LRIUMSE R T, Hr PRl R L 3 5 ISR
X I T AR Ot BRIR I T H B,

1. ALUDBE
Summary of ALU

. 0.3um 3@7I 3R
P REA CMOS 7o+ 2
H#HisEE 3.3V
ALU EiR 0.38 mm?
piliFE A g o
% HE WwiEHiff 7 b
NOT/AND/OR/XOR
& FORIE |.56ns
HEED 250 mW (500 MHz Eh1{ERE)

4Eyh dEyb LE dEyb L1 4K yb ST
MEER | |REH| | uﬁ?‘ MEHH| |MEESE| |mEER T;le,ﬁl.ﬁ B

#/ ERE® #REH
/.
EiREH HIRER [ERERE

Fgﬁm.eaﬂ }/[JR@E@ |,gﬁi@ﬁ7 \{wmm‘uﬁ

ERER

H

5, 32w I\DD%%EGD#%ISE Ak E o RPN R g,
FESEET 22N T A AN AD L 78 DF 2 A % b,

Configuration of 32-bit adder
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4-bit carry generation circuit
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