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ABSTRACT

This thesis proposes an optimization technique for latch CMOS VLSI circuit. The
CMOS VLSI optimization method concerns with “the operating speed, area and power
dissipation of circuit considering CMOS transistor size optimizations. The circuit designers
usually looked over the technique in this thesis, but this technique is suitable for practical
optimization. The proposed technique uses the gate length of only one CMOS transistor in
latch circuit. This technique is more suitable than the other that changes the gate length and
gate width of CMOS transistors for optimizing all of three factors.

The procedure is to optimize the area and power dissipation of circuit, in regard to the
operating speed of circuit. This technique has a small effect with the layout area. All of results
are carried out by computer simulations using the 0.8 [im CMOS transistor parameters. This
thesis also presents the CMOS VLSI design when consider the gate width of gate length for

both cases of micron and submicron design.
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NSUB=5E16 XJ=0.2U LD=0.15U CGSO=350P

CGDO=350P CJ=0.33E-3
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Device Pspice parameter

KAPPA=6.700000E-03

NMOS |LEVEL=3 LD=59.50E-09 VTO=0.8 KP=99.253220E-06
GAMMA=0.524765 PHI=0.756084 LAMBDA=40.035830E~15
RD=596 RS=596 JS=500.00E-06 PB=0.92 PBSW=0.92
CJ=250.00E-09 CISW=205.00E-12 MISW=0.3 CGSO=274.00E-12
CGDO0O=274.00E-12 CGBO=571.00E-12 NSU=32.300E+15
NFS=820.00E+09 TOX=17.500000E-09 XJ=275.00E-09 UO=503
VMAX=150.00E+03 DELTA=0.728 THETA=0.0634 ETA=0.045

THETA=0.135 ETA=0.121 KAPPA=1.45

PMOS |LEVEL=3LD=0 VTO= -0.9 KP=32.558220E-06
GAMMA=0.536017 PHI=0.758279 LAMBDA=38.372630E-15
RD=1.189E+03 RS=1.189E+03 JS=500.00E-06 PB=0.92
PBSW=0.92 CJ=450.00E-09 CJSW=212.0E-12 MJISW=0.3
CGS0=215.00E-12 CGDO=215.00E-12 CGBO=571.00E-12
NSUB=33.700E+15 NFS=764.00E+09 TOX=17.50E-09
XJ=230.00E-09 UO=165 VMAX=190.00E+03 DELTA=0.336

5.1 ﬂwnﬂaeumsﬁnmmm:wsmmﬁmmwﬁ

1INNIINATBLNANND 100 MHz AWTYYIUDUNA Vi = 1,0,1,0... AW rise time

4az fall time = 1ns A2omaluladdued L, = 0.8 Um uaz W,

parameter HAAIIUAITNN 5.1 Ngungil 80°C

1n

=1 Um #azil device



o U{vout)

5.2 Msnaaauyn1 meta-stable

d' é 97 =S 2 =t = (d' [y
nnunit 3 G lduaastinanssnunelees Tueaduaanuandinoanuilym) meta-
o & [ = S a S a o o
stable BUIHBINNINMIUTVREUVUIA  (sizing) NIMTAARS HUBATUNVIBUNDS MBS
Houndu fadhmsiuvuieves W,, szdvanmMainugudounIesas Alaunsi. 5.4

[I=3K} Y a Y ‘5’ ar =
usindanalninailym meta-stable A1U995U A931N 5.3



55

519 5.3 uaaana9nilyni meta-stable 1 C,_ = 1pF, 3pF Uag 5 pF AW ay

Vv

O 3/08,4/08
4/08 ,4/0.8

6/0.8 , 4/0.8

<
V  5/0.8,4/0.8
A
O  8/0.8,4/0.8

6.00 r ——————————————————————————————————————————————————————————————————————
: =X A=Y—X- Sy [T Xe AN
. ?—N »\C_load =3 pF
v
LT }?\w
1

b 1
. . o . )i
j/f \\\\\x\\‘\\~§
SEL>>!
B L e e e XA YR ST =y ympiad

6.0V r ---------------------------------------------------------------------- ]

]

: X A=Y X e e S :

: ? \ . \C_load = 5 pF |

S H

7 1 s

E - Ae:§§:t$§3h\~ E

| = |

(1] Lo NP e e AYEes s A vz

16ns 15ns 28ns 25ns 36ns
B ¢ v a oU(vout2) + x 1 v x U(clk)

Time

5.3 n150Ua laau

-#inm Ly, Tagdmuald W, = 4 [lm 10z W,, = 2 Um
Nl 5.4 dungiimsin L, $rvaamdsgadvasediamnn Tuvuziamiog

- S L 9 P A a0 v & a v a A ‘5 o YV
nanimAeudensi lasmmwiziie Inaaliaunn wilomy L, manugusdaiimuduilien



56

] A d?‘ A o T s J 1 1 A A d?’ [~
HUNIDUNUUY S L, ¥aumny 2 um mmmqmﬂiuuazﬂmmmmmwwmﬂu

Yo o a A dy
Na‘lwmmqmmmwmu

51/7 5.4 wamseedluddions mu L,
(a). Spice parameters level 2 (C, =1 pF)
(b). Spice parameters level 3 (C_ = 0.1 pF)-

A A oA A& 2
WHN WNWNUU (},Lm)
0 1 2 3 4 5 6 7
—_ 550 | 1 1 t 1 1 | i 1.10
b
<
= 500 o - 1.05
Vamn
. Pd %
450 A - 1.0 &8
o
ks &
S 400 o - 095 &
S X
© 350 - - 090 g
- pi
s e
b w =
O 300 ~ 0.85
3 \——’/
O
Ay 250 & | AR 1@ ] 0.80
081012141618202224
Lpz (Ltm)
(@)
0.90
g 110
B Power dissipation 08
S &
8 &
& - 0.80 g
& 100 - ®
S g
B ~—
g L 0.75
v
delay time
90 T . T * T . T : T 0.70
0.8 12 16 20 24
Lp2 (im)

(b)



iy Wy, Taotmuald W, =2 um L, = L,, = 0.8 um

51/# 5.5 mamseedd luddaons iy W,

<

(a). Spice Parameters level 2 (C_ =1 pF)
(b). Spice Parameters level 3 (C_= 0.1 pF)

4 r vy b 4
Wil Y (Lm)?
0.00.408 121620242832

330 L 1 1 1 1 1 1 1 1 4
b
S 325+ P4 I
x 3
S -3
L ~
=, 320 N
N L -
.E d | E
§ 315 28
.51 t O
2 A
S 310 o A
St
by -1
z L
D?‘ 305 L
r
L
300 T T T T T 0
1 3 4 5 6 7
Wp1 ( Hm)
(2)
135
-1.3
130 - '
2 45 | Power dissipation o
2 oF
.S 120 1.0
=] =3
fo¥) F09 3
‘w115 - e
2 o
(S] o8 8
N
g 110
3 ] - 0.7
~
105 o6
100 ——7— 77— 0.5
2 3 4 5 6 7 8
Wp1 (Lm)

4 A o [] yo’: o @
doiiy W,, M1%n122 meta stable ¥0995aARY dewaldimamdagouds uazan

HUNABAD



4fu W, 1az Ly, Wiouiu

51%1-5.6 wan15ooUA lwHU (evel = 2, C, = 1pF)

(a) delay time (b) power dissipation
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Power dissipation ( pu Watt.)
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Talsunsa Pspice MFlumsinnzdiluinendinus

Vv_V1 ck O

+PULSE 0 3.3 0 Ins 1n 4ns 10n

V_V2 $N_00010 DC33

R_R1 0Pd10G

C_C1 0 Pd 1U

F_F1 0 Pd VF_FI 825

VF_F1 $N_0001 vdd 0V

C_C4 0vout2 0.1P

V_V6 vin0

+PULSE 0 5 0 1n 1n 4n 20n

M_M30 $N_0002 clk vin vin MN3(W=4U L=0.8U)
M_M31 vout2 $N_0002 vdd vdd mp3(W=

+ {W_VAR} L=0.8U)

M_M32 $N_0002 vout2 vdd vdd mp3(W=2U L=2.4U)
M_M33  vout2 $N_0002 0 0 MN3(W=2U L=0.8U)
M_M34 $N_0002 vout2 0 0 MN3(W=1U L=0.8U)

*% Analysis setup **

.tran 2ns 30ns UIC

.STEP LIN PARAM W_var 2u 6u 0.5u
.TEMP 80

.probe N(Pd)

.probe I(V_V2)

.probe N(vout2)

.probe N(vin)

.probe N(clk)

.END
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