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1-) XOR Kapis1

*laby8

MODEL MOSN NMOS LEVEL=2 LD=0.15U TOX=200.0E-10

+ NSUB=5.36726E+15 VT0=0.743469 KP=8.00059E-05 GAMMA=0.543

+ PHI=0.6 U0=655.881 UEXP=0.157282 UCRIT=31443.8

+ DELTA=2.39824 VMAX=55260.9 XJ=0.25U LAMBDA=0.0367072

+ NFS=1E+12 NEFF=1.001 NSS=1E+11 TPG=1.0 RSH=70.00
+ CGDO=4.3E-10 CGS0O=4.3E-10 CJ=0.0003 MJ=0.6585
+ CJSW=8.0E-10 MJSW=0.2402 PB=0.58

.MODEL MOSP PMOS LEVEL=2 LD=0.15U TOX=200.0E-10

+ NSUB=4.3318E+15 VT0=-0.738861 KP=2.70E-05 GAMMA=0.58

+ PHI=0.6 U0=261.977 UEXP=0.323932 UCRIT=65719.8

+ DELTA=1.79192 VMAX=25694 XJ=0.25U LAMBDA=0.0612279

+ NFS=1E+12 NEFF=1.001 NSS=1E+11 TPG=-1.0 RSH=120.6
+ CGDO=4.3E-10 CGSO=4.3E-10 CJ=0.0005 MJ=0.5052
+ CJSW=1.349E-10 MJSW=0.2417 PB=0.64

M15144MOSPW=5.4ulL=1.2u

M2 3214 MOSPW=5.4ulL=1.2u

M3 3124 MOSPW=5.4ulL=1.2u

M4 5100 MOSN W=1.8uL=1.2u

M5 2530 MOSN W=1.8u L=1.2u

M6 3250 MOSN W=1.8u L=1.2u

vdd 4 0 5V

Vin 1 0 pulse(0V 5V 0 Ons Ons 100ns 200ns)
Vinl 2 0 pulse(0V 5V 0 Ons Ons 200ns 400ns)
.control

tran 0.05n 400n

plot v(3)

plot v(1)

plot v(2)

.endc
.end

V(@) | V(2) | XOR (v(3)) Gecikme Siiresi
g {1} 2 Low to High 0,27 ns
; 5 5 High to Low 0,268 ns
1 1 0
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2-) NAND GATE
*laby8

.MODEL MOSN NMOS LEVEL=2 LD=0.15U TOX=200.0E-10

+ NSUB=5.36726E+15 VT0=0.743469 KP=8.00059E-05 GAMMA=0.543

+ PHI=0.6 U0=655.881 UEXP=0.157282 UCRIT=31443.8

+ DELTA=2.39824 VMAX=55260.9 XJ=0.25U LAMBDA=0.0367072

+ NFS=1E+12 NEFF=1.001 NSS=1E+11 TPG=1.0 RSH=70.00
+ CGDO=4.3E-10 CGS0O=4.3E-10 CJ=0.0003 MJ=0.6585
+ CJSW=8.0E-10 MJSW=0.2402 PB=0.58

.MODEL MOSP PMOS LEVEL=2 LD=0.15U TOX=200.0E-10

+ NSUB=4.3318E+15 VT0O=-0.738861 KP=2.70E-05 GAMMA=0.58

+ PHI=0.6 U0=261.977 UEXP=0.323932 UCRIT=65719.8

+ DELTA=1.79192 VMAX=25694 XJ=0.25U LAMBDA=0.0612279

+ NFS=1E+12 NEFF=1.001 NSS=1E+11 TPG=-1.0 RSH=120.6
+ CGDO=4.3E-10 CGS0O=4.3E-10 CJ=0.0005 MJ=0.5052
+ CJSW=1.349E-10 MJSW=0.2417 PB=0.64

M15211MOSP W=5.4u L=1.2u
M25311MOSP W=5.4u L=1.2u
M35411MOSP W=5.4uL=1.2u

M4 5277 MOSN W=1.8u L=1.2u

M5 7399 MOSN W=1.8u L=1.2u

M6 9400 MOSN W=1.8u L=1.2u

vdd 1 05V

Vin 2 0 pulse(5V 0V 0 1ns 1ns 100ns 200ns)
Vinl 3 0 pulse(5V 0V 0 1ns 1ns 200ns 400ns)
Vin2 4 0 pulse(5V 0V 0 1ns 1ns 400ns 800ns)
c1 50 1fF

.control

tran 0.05n 1600n

plot v(2)

plot v(3)

plot v(4)

plot v(5)

.endc
.end

V(2) | V(3) | V(4) | NAND (v(5))

0 0 0

Gecikme Siiresi

Low to High

1,03 ns
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3-) NOR GATE

*laby8

.MODEL MOSN NMOS LEVEL=2 LD=0.15U TOX=200.0E-10

+ NSUB=5.36726E+15 VT0=0.743469 KP=8.00059E-05 GAMMA=0.543
+ PHI=0.6 U0=655.881 UEXP=0.157282 UCRIT=31443.8

+ DELTA=2.39824 VMAX=55260.9 XJ=0.25U LAMBDA=0.0367072

+ NFS=1E+12 NEFF=1.001 NSS=1E+11 TPG=1.0 RSH=70.00

+ CGDO=4.3E-10 CGS0O=4.3E-10 CJ=0.0003 MJ=0.6585

+ CJSW=8.0E-10 MJSW=0.2402 PB=0.58

.MODEL MOSP PMOS LEVEL=2 LD=0.15U TOX=200.0E-10

+ NSUB=4.3318E+15 VT0=-0.738861 KP=2.70E-05 GAMMA=0.58
+ PHI=0.6 U0=261.977 UEXP=0.323932 UCRIT=65719.8

+ DELTA=1.79192 VMAX=25694 XJ=0.25U LAMBDA=0.0612279
+ NFS=1E+12 NEFF=1.001 NSS=1E+11 TPG=-1.0 RSH=120.6

+ CGDO=4.3E-10 CGS0O=4.3E-10 CJ=0.0005 MJ=0.5052

+ CJISW=1.349E-10 MJSW=0.2417 PB=0.64

M17200MOSN W=1.8u L=1.2u

M2 7400 MOSN W=1.8u L=1.2u

M3 7600 MOSN W=1.8u L=1.2u
M43211MOSP W=5.4uL=1.2u

M5 54 33 MOSP W=5.4u L=1.2u

M6 7655 MOSP W=5.4u L=1.2u

vdd 1 0 5V

Vin 2 0 pulse(5V 0V 0 1ns 1ns 100ns 200ns)

Vinl 4 0 pulse(5v OV 0 1ns 1ns 200ns 400ns)
Vin2 6 0 pulse(5V 0V 0 1ns 1ns 400ns 800ns)



cl 70 1fF

.control
tran 0.05n 1600n
plot v(2)
plot v(4)
plot v(6)
plot v(7)
.endc
.end
V(2) | V(4) | V(6) | NAND (v(7))
0 0 0 1
0 0 1 0
0 1 0 0
0 1 1 0
1 0 0 0 Gecikme Siiresi
1 0 1 0 Low to High 1,95 ns
1 1 0 0 High to Low 3,15 ns
1 1 1 0
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Uc kap1 karsilastirldiginda en az gecikme XOR kapisinda cckmustir. Fakat XOR kapisi
2 girisli diger iki kapi 3 girislidir. Bu nedenle NOR ve NAND kapisim karsilastirmak
daha mantikh olacaktir. NAND ve NOR kapisi karsilastirildiginda NOR kapisinda
gecikme daha fazla cickmmstir. Bunun nedeni NOR kapisinin yapisi incelendiginde
transistorler paralel baglanmmstir. NAND kapisinda ise transistorler seri baglanmastir.
NOR kapisinda transistorler paralel baglandigindan gecikme fazla olmaktadir.



