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ABSTRACT

It is better to design the standard cell circuit which is
developed to be a desirable logic function with the CMOIS structure
transistor. Bacause of this structure of transistor uées smaller area
on the silicon wafer than the CMOS transistor design more than 12,5 %
[1]with the same circuit operation. The general standard cell circuits
in gate array éesign consist of three sections., The first is the input
circuits which use to receive the input signal and drive it to the
internal circuits in the‘ form of invefting or noninverting output
signal. The second is the output driver circuits which use to drive
the output signal of the internal circuit to the next state with the
suitable voltage and current. And the last is the operation circuits
which use to fit the desirable function of the designer. All of them
are designed and fabricated with the nonsymmetrical design of CMOIS
transistor. Then its performance, as the transient response , the sink
and source current , the output voltage , and operation functions are
measured. The experimental results show that the circuit can be
operated between 4 to 15 volts, The transient response characteristics
of the circuits are opposite with the CMOS circuits, In other words,
the rise time of the output signal (t_) is less than the fall tinme
(tf). Nevertheless , the desirable functions are the same as the
functions of CMOS circuits,
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It lFdun1T (5-2)
T = 1/f (5-2)
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Propagation Delay Time = (Torp + Tpyp)/2 (5-3)
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ATTIN 5-1 UFSNAT Maximum Frequency uav Propagation Delay Time 28373337

WIT Ton (1S) Max.freq. (KHz)
W Hudgg e Inverting 4.8 58.9
Noninverting 11.9 23.3
WITAIE N Inverting 1.8 149.3
Noninverting 3.9 62.9

Converter WUUNAULWF

<t

N Vee=10 V 10.4 23.8
N Vee=s V 20.5 11.9

Converter wuuliniuLva

bd

N Vee=10 V 10.5 24.4
ﬁ Vee=5 V 16.5 14,9
NOR imm All input switching 5.1 44,2
Single input switching 4.8 58.8

NAND tnn All input switching 36.5 7.9
Single input switching 5 58.8
Ex-OR A=GND B=CK 11.5 22.2
A=V B=CK 11 22,7
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WNIT Top (HS) Max.freq. (KHz)

D-FF  Vout = Q 17 17
Vout, = NOT Q@ 12 20.3

RS-FF .Vout = Q 5.6 45.2
Vout = NOT @ 6.3 39

Transmission gate 2 input 1.8 192.3

NAITIN 5-1 ﬂdﬁhﬁﬁq@ﬂﬁﬁﬁiﬂ?iawu?udqatﬁuﬁﬁwﬁWQQﬁ 8 KHz uazﬂﬁ1§0§ﬂﬁ 192 KHz
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t 3 3 Gl o 4
dmuarindesugy ferererslulasedie cols dulwudne fusra sl
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Vo5=5V |V, ,=10V|V_ =15V | V__=5V Vv =10V V__ =15V

Inverting 15 120 240 38 260 580

Noninverting 90 210 715 180 430 1190
4 input NAND | 180 460 1011 260 506 2169
4 input NOR 178 490 1101 289 549 1978
Inverter 14 115 250 39 281 423

XOR 200 508 1129 398 781 1461
D-FF 190 480 1201 280 516 2010
RS-FF 178 490 1198 289 519 2109
TG 190 260 580 48 290 465

N9y laddindee g e luwese easiian Wi fuBeaanseudas Wi iu fu

-91-



“ o & ' ° I ' «i < @ 16 Uve 5
ﬂfﬂﬂﬂdﬁnﬁuwuﬁixﬂﬁﬂd%1u1uﬂ71u?ﬁLﬂaTquuﬂazﬁﬂﬁTLUTSULﬂﬂUﬂUﬂ?ﬂﬁaddﬁuﬁmLaaLﬂ@du

- poner ‘coafun}
1co
12¢0 /;//—4wv
€eo /
200
[]
200
/ /-—*TOV
400
/ / v
20 . =

)] 2 ‘ [ 8 10 4
number of TR./circuit

(1) gy Asnuuaie

T 5-2 uaﬂqﬁﬁﬁﬁéeqﬁugmLﬁaLu?ﬂutﬁauﬁuiwudunfwu%ﬁLﬂaééamﬁodqa

%]

Dower Icaa{uw!
2830

.

2000

numoer of VA./dircuit -
(2) nago Semurdoniguudum

4; "0 as . v o A £ Py
M 5-2 uNQQﬂWﬂﬁaeqwu§mL§aLﬂ?auLﬁannnawuduniwu%aLﬂaimaﬁuadeas

ee
=

S &, -1 % - :
aﬁnuanwsnmaaqﬁﬂan1u1ﬂquumﬁa1nﬂ17%LﬂinsnﬂunquﬁaanaqTﬂsqa%wq MOIS

o v . a o v gk Gy - PO O~ J R
aﬁluqfﬂmq‘h‘ﬂ AUITHRLADTAN T ’fhl’r‘l med u\l@ﬂﬁlﬂ L‘ﬂﬂTﬂTNﬂﬂ‘lTN‘fN‘ﬂﬂ‘\i@M Jdu

-92-



nenITulTENd

ay o o a o a a 4o Has < [V (% [
ﬂW?ﬂElﬂﬂuﬁWNTTQQWLuuﬂ77ﬂ77ﬂ87uwuﬁaﬂﬂuiﬂﬁjLTQLﬂHQUUNUETﬂ“ﬂ gtﬂﬂuﬁaaau
- { aa. < f 26 2 o - ° L aea aal v
Nfs?lm ‘EJFT .:)Z\‘l;ﬂﬁ . gﬂ‘{\j L9839 Elj%\'liﬂehﬂllujﬂ WA AWUSUT 2 aﬁ{]u@] fADAIUITNTUA

©

=$b.

x £ . <o ) 4 =
figmfi Suise TerdsasmuTien Tnasaaa fuadqad 2azawuTEAN 76 AT @ULTETE dniag
[ o« av § 4 a o 4 [ L o . A ava
Talinsaiuayue wiiedulnaennt  sazavan a. 3% Uunang wae L I mimninuiglia
' {ae a d a ¢ L 4 o~ < v [
m7eg o guétizaidnnTalind  euvddansTuddnd  doriuinaTuladursanindcgumns
o i ? < . ¢ '
aenTelia Al WA g wda lusiedaolaf 1 lunsdfauarnsidaugunmi fuaded
. P4

v X

gorinetié Feuzansumanurvan  Aniauarauuh inTaluduuns . feunn Tasmanaauiia

u

o &
qﬂduu

-93-



* <
LandTangay

10,

11,

o o & e [ ' 2
ITIL unae mTAnet We wardaumtulsieatlatedTe cMoIs  LihinesTTw
< v < a , ' v a a a

auaLan  amiulsonn Inddnssuddananinde  #1addmsu i eusSdanTey

* £ ) T < [ % I a -
Ardns  doniiuina Wwlathrssanindn iraumasananszlie Tn1sfinen 2535

I's

a aQ aa . a a £ a . I%
Jns 30191Ta9 , §30 deAT waranifedd dnied wrulsaiaedelamiTaseddouuy
MOIS , mTUszgair MM ddnTIliih 9 dorfugeuding aFen 10 18 1,

M1 1-205 - 1-215 ,uGAINIEY 2520

4
_

395l vhunae,  wurun  @Sidanaw, nd §aiqL?ae' uar FuLngTe dniay
ﬁﬂauwsLﬁuﬁﬁduu1a7nae§qﬁssaﬁﬁﬁisLnn cMoIS  miTUTEdy vgmie ranasusesal
2534 I nTrudouwitTeLnd Ing Tuwssu7n71§ﬂﬁuﬁ, wi1 801-810,
wnAINEU 2534
The Engineering Staff of American Micro-System Inc. MOS Integrated
Circuit Theory , Fabrication , Design and System Application of MOS
ISI Van Nostrand Reinhold Company , 1992 -
duLfiah qntéﬁ, 3@n§ FAtaTae, 3%l Yhunang, AuTY LFaawnilly uar wugun
#3130y ﬂdwuﬂﬁaqﬁdnaaﬂfzgwwuziuawfﬁqévﬂw%ﬁnauﬁﬁﬂL5uﬁt§uasﬂaunaoﬁw
MTUTEIMI I TIdnTII A 9 sandiugandny adaf 13, win 280-290,
WeAINIEU 2533 , win 280 - 290

e Lﬁﬁ%@ﬁifm, wdwe? gy inalwlag@aniedia v ewnia 97,
2522
John P, Uyemura Fundamentals of MOS Digital Integrated Circuit
Addison - Wesley Publishing Company , 1988

Edvard s. Yang Microelectronic Device McGraw-Hill Book Company , 1988
Randall L. Geiger , Phillip E. Allen , Noel R. Strader VLSI Design
Techniques For Analog and Digital Circuit McGraw-Hill International
Edition , 1980

Devid A. Hodges , Horace G Jackson Analysis and Design of Digital
Integrated Circuit McGraw-Hill Book Company , 1988

Fa91 #4983, Fv¥en  vhunane, 3Qné 7T war  anlfatd Aniar

-94~



12,

Py .S '
AMTRMINATEY LATNETIINIS L TE1ANAT A 9T CMOIS auLdasLﬂa§ n17ﬂtzqu3ﬂ1ﬂ17
L -
naddnssyliin 9 anwuuqﬂuﬁnuw AF9N 12, w1 583-593, waAINNEU 2532

Masakazu Shoji CMOS Digital Circuit Technnology Prentice - Hall

International Inc. 1988

-95-



AANUIN N

< £ -
ﬂqulﬂ7jxﬂﬂ70LjaqiuﬂjﬁlUaﬂuﬁﬂjuzﬁadjﬁaflﬂn

a

o ' & & a & <
?%ﬂ??ﬂNWNWTGLﬁﬁiﬂaﬁ707?ﬂLT?LuﬂﬁfﬁlﬂfﬁzﬂﬁﬁdL1&1LU&&HﬁﬂWUtﬁadﬁd?TLﬂﬂuUU
*. e g [4 Q’. ! v e
CMOIS ﬁanwsLiwiwnqanvmonTU7zq Wa¥NITATBUTEFIRMUMAUTEMUTINGUANIT 696

.. o
aawatuzﬁn n-1

) — VDD
O
Vip_| CL—Vp D—{ EIE_C\/S
B 1;.

(M) ()

TN N1 uEe AT TR AR 2913 Ui
a . - S a ¥ q  a < @
MTLAAT L IR LREUED UL AR NN ATV A TuTin -1 AadaaiianluniTaneute
. » ’
WaNIT  (dwravea) dmirdnoadliiundinmicstuesueisy Fadnluges
<,

“ & v £ a = & o A o X
Lﬂuﬂ77ﬂ78U78Qﬂ1LﬂﬂﬂfsaﬂjﬁﬂTWUQNLﬂa7ﬁuﬂw WAITUINBULLASINU - FAUUSHIITUNINT

Tuph n-1 Lisafuneafigge ey

o £ o
n. mMIagtsel WianTuidiaaTie NMOIS

&

Q' « o e <, < vilg } 4 : ’ o 4
1uzﬂﬂ n~1 (n) LTjﬁzﬁMHWUWQQLﬂﬁu73?uﬂ7¥?a§LﬂNua? HATANUTIAUANATANAIL AL

a“

/ ¥ § a I3 '
Uszqaedidn v, wasAwTeiuiusingfit i masensudsinateia OIS B ldAwTady v,

b 4
[

‘ -t P o~ 't . o ' v
LamuLlad’nn Voo Wdutediu 0 Tead #itaan t=0 fatuAwsediutioe v, #a

C, (Avp/dt) = -1, (V

N

po ? VD) (n-1)
D4 .
UWnuA1LIau 127Ut 2289 NANT

V(0 =V

DD

-96-



. P a6 - 't °
Aanses I Aioduileniuaas (v, V) AanTrusmms gL aasdunToinTru 1GAe

129 Lidusin

pD?

1V ,V.) = B, [Vg,-Vtn-(1/2)V IV, (n-2)
way 19BN
I (V. Vy) = (B /2)(Vy -Vtn)® . (n-3)

AWATEAIA W TIGLE1AANNAIRARIAINAT - AU TIL V. -V_  AuTedu V. nLaan
o DD Tn D

t A
2
V_(t) = V. - [B,(V, ~Vtn)*t1/[2C,] (n-4)

Fun1T (N-4) axLﬁun?diuﬂdeLdaﬁ 0<t <« t‘ 18

ts = [2C,Vtnl/[B_(V, ~Vtn)*]
= [(2vtn)/(V -Vt 1t (n-5)
Tosh
t_ = C /[B (Vyo-Vtn)] (n-6)

wardiiaan t > t, dunT (n-1) WA
C, (dv_/dt) = B [V, -Vtn-(1/2)V 1V,

Tugetasii Iaulanaviam
VD(ts) =V, o-Vtn
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