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b. &1 PMOS 1 NMOS HY Length &}7& 0.2um > 3Ki5Wp /Wy = 6.07/1.8 >
1FHIAE. 18 BAE > —f% W Y NMOS gEJJ 8L =% W Y PMOS HH[F] -

- X09 Y0.9

1 1.2 14

IEE A% Vin 1€ 0 3 2 1.8V $EFIHY Voutls - HATEMI4£(0.9V, 0.9V)

FEISIaIEo GAIFATEEN EXSES EEATE H1H

- X 752m Y168

HHE R Vout F1YSL
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e. NML = VIL — VOL = 654.8mV NMH = VOH — VIH = 650mV
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protect
lib 'cicOl8.1" TT
unprotect
temp 25
option post
param Pw=52.4u Pl=0.2u Nw=1.8u N1=0.2u
SDGSB
Mpa pl in Vdd Vdd P_18 w=Pw 1l=PL m=1
Mpb p2 in pl pl P_18 w=Pw l=Pl m=1
Mpc out in p2 p2 P 18 w=Pw L=Pl m=1
Mna out in gnd gnd N_18 w=Nw 1=N1 m=1
Mnb out in gnd gnd N_18 w=Nw l=N1 m=1
Mnc out in gnd gnd N_18 weNw l=Nl me1 e dc transfer curves tnom= 25.000 temp= 25.000 ***
vdd vdd gnd DC=1.8
Vin in gnd DC=0.9
op
dc sweep Pw 0.5u 80u 0.01u $#BPw2i0(i, I fwaveviews o . OVAHE

dc Vin 0 1.8 0.01

* dc convergence successful at Newton-Raphson method

$'cross’ In
measure dc
measure dc
measure dc
measure dc
measure dc

L * HSPICE -- L-2016.86-5P2 linux64 (Nov 23 2016)
dicates that the point to be measured is the xth time to see this slope . .
VIL FIND V(in) WHEN DERIV('V{out)')=-1 cross=1

measure dc

end

a. (W/L)p =52.4um/0.2um

VIH FIND V(in) WHEN DERIV('V(out)' 1 cross=2 N
VOL FIND V(out) WHEN DERIV('V(out)')=-1 cross=2 * operating point information tnom= 25.000 temp= 25.000 *
VOH FIND V(out) WHEN DERIV('V(out)')=-1 cross=1 s> operating puist statws is all simulation time is
NML param='VIL-VOL' node =voltage node =voltage node =voltage
NMH param='VOH-VIH'
+0:1in = 900.0000m O:out = 896.4976m 0:pl = 1.7155
+0:p2 = 1.6016 ©:vdd = 1.8000

b. %5t PMOS 1 NMOS Y Length H& 0.2um » SK15Wp /Wy = 52.4/1.8 »
I =58 PMOS )2 5215 - FHERELE —RE—FH PMOS fHE YR egrp > FLE
58 PMOS FHEHIR o p B AR AHY 1/ 3185 > W BRI 3 65 > FAI

_EIERE NMOS S =R - R

R (EER 77 IR e 2 N 2%

6.07
1.8

et N BRI /365 > B T E(H Vout B
FEWpE X 3

X 3% 3 =54.63 ~ 52401 EERAE R AR
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Pt R3S Vin 7€ 0 i 22 1.8V HEZ(HYVoutlE » HACREMI4F1E(0.9V,0.9V)
d. Voy = 1.6659V; Vo, = 89.0253mV; Vi = 1.0254V ; V. = 773.2363mV
e. NM, =V — Vo, = 684.2110mV  NMy = Vo — Vi = 640.4606mV
I PEEL : FERECKISHYNM,, ~ NMy 8 Q1 /Y inverter fHT
SNM,, = 684.2110mV ~ NM,, = 654.8mV
S>NMy, = 640.4606mV ~ NMy; = 650mV
. 53t :
Noise margin ‘&5 B ¥RV AN - 1R NOR3 IjEEER Q1
HY Inverter fiiy—#&% » ] DAHESERERY NOR3 7 By RGN K —H&HY
inverter
->NOR3 Y Noise margin £ inverter Y Noise margin fH{LL

B v 2= ey
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protect

Jib 'cicOI8I' TT

temp 25

unprotect

.option post

.param Pw=061.32u P1=0.2u Nw=1.8u NI=0.2u

SDGSB

Mpa pl ina Vdd Vdd P_18 w=Pw 1=P] m=1
Mpb p2 inb pl Vdd P_18 w=Pw 1=P] m=1
Mpc out inc p2 Vdd P_18 w=Pw 1=Pl m=1

Mna out ina gnd gnd N_18 w=Nw 1=NI m=1
Mnb out inb gnd gnd N_18 w=Nw =Nl m=1
Mnc out inc end end N_18 w=Nw 1=NI m=1

Cload out gnd 1p

I BERAR
Jeés inc 5HEE - A4S inb BHEE - {845 inc SRER > BN LEXRERA 5
{i& corner > RFt3A 3*5=15 {[[E » WAE[FE corner E{ELLERTRHY
contamination delays(best case)ll 5 worst-case propagation delays HY

rising and falling delay

Vdd vdd gnd DC=1.8 Vdd vdd gnd DC=1.8 Vdd vdd gnd DC=1.8
Vina ina gnd pulse(® @ 1n 1n 1n Sn 15n) Vina ina gnd pulse(0 © in 1n 1n 5n 15n) Vina ina gnd pulse(® 1.8 1n 1n 1n 5n 15n)
Vinb inb gnd pulse(@ @ 1In 1n 1n S5n 15n) Vinb inb gnd pulse(© 1.8 1n 1n Lln 5n 15n) Vinb inb gnd pulse(@ @ 1n 1n 1n 5n 15n)
Vinc inc gnd pulse(@ 1.8 1n 1n 1n 5n 15a) Vinc inc gnd pulse(@ @ [ln 1n 1n 5n 15n) Vinc inc gnd pulse(® 8 1n 1n 1n 5n 15n)

. EEsER

Process Temperature tear tear tpar toar
T 25°C 323.7899ps | 1.1971ns | 353.9089ps | 1.3466ns
FF -40°C 271.0164ps | 935.4913ps | 314.8770ps 1.0740ns
SS 125°C 528.9332ps | 2.6167ns | 564.4318ps | 3.0010ns
SF 25°C 251.0495ps | 2.0926ns 290.9343ps | 2.4310ns
FS 25°C 296.2365ps 1.2647ns 328.0172ps 1.4397ns

ii. WaveView
i. Input 45 inc (X7 &y © TT 25°C>FF —40°C >SS 125°C >SF

25°C—>FS 25°C)
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