EEM332 LABORATUVARI DENEY Y6 ONCALISMA
MANTIK KAPISI TASARIMI

1-)Asagida ki sekilde verilen XOR gate tasarimi icin olusturulan ag list asagida belirtilmistir.

XOR gate icin dogruluk tablosu séyledir: INPUT OUTPUT
A B AXORB
Transistorler ile olusuturulan logic devrenin 0 0 O
Girislerine gore cikislari sagdaki dogruluk 0 1 1
Tablosunda gosterilmistir. Tablodan da i 0 1
Gozlenecegi gibi A girisi 1 iken ancak ve ancak 1 1 0

B girisi 0 iken cikis1 high olarak alabiliriz.

B girisi 0 ilen ancak ve ancak A girigi de 1 ise

Cikasi high olarak alabiliriz. XOR kapisini hatirlamanin bir yolu ise soyle akilda kalmasini
saglamaktir: “girislerden biri veya digeri ancak ikisi degil.”

Semetik gosterimi ise sekildeki gibidir.
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.MODEL MOSN NMOS LEVEL=2 LD=0.15U TOX=200.0E-10

+ NSUB=5.36726E+15 VT0O=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 CGSO=4.3E-10 CJ=0.0003 MJ=0.6585

+ CJISW=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 VTO=-0.738861 KP=2.70E-05 GAMMA=0.58
+ PHI=0.6 U0=261.977 UEXP=0.323932 UCRIT=65715.8

+ DELTA=1.79192 VMAX=25694 XJ=0.25U LAMBDA=0.0612279
+ NFS=1E+12 NEFF=1.001 N§5=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



M15144MOSP W=5.4uL=1.2u

M2 3214 MOSP W=5.4uL=1.2u

M3 3124 MOSPW=5.4uL=1.2u
M45100MOSN W=1.8uL=1.2u
M52530MOSN 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) v(1)*1.1 v(2)*1.2

.endc

.end

2-) Bu soruda ise en az sayida CMOS kullanilarak iki girigsli NAND kapisi sekildeki
gibi tasarlanmistir. Ag list bir sonraki sayfada olusturulmustur. Tasarim olusturulurken sekil
tizerinde her transistor icin Drain ve Source uclarn belirtilmistir. Ag liste goriildiigii gibi pulslar
0 Vile 5 V olarak ayarlanmistir.Grafik {izerinden dogruluk tablosu kullanilarak ¢ikislarin
dogru oldugu gbzlenmistir. Ayrica iki girisli NAND kapisi pass transistor olarak iki ve bu

yapiya eklenen bir inverter yapisi ve asagida ki semadaki gibide 4 transistor ile
olusturulabilir.
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.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
+ CISW=1.349E-10 MJSW=0.2417 PB=0.64

M12411MOSP W=5.4uL=1.2u
M22511MOSP W=5.4uL=1.2u

M3 2533 MOSN W=1.8u L=1.2u
M4 3400 MOSN W=1.8u L=1.2u

vdd 105V
Vin 4 0 pulse(5V 0V 0 1ns 1ns 100ns 200ns)
Vinl 5 0 pulse(5V OV 0 1ns 1ns 200ns 400ns)

cl150 1fF

.control
tran 0.05n 1600n
plot v(2) v(4)+0.05 v(5)+0.1

.endc
.end

3-) Son soruda ise en az sayida CMOS kullanilarak iki girigli NOR kapisi sekildeki gibi
tasarlanmustir. Ag list asagidaki gibi olusturulmustur. Tasarim olusturulurken sekil {izerinde
her transistor icin Drain ve Source uclan belirtilmistir. Ag liste goriildiigii gibi pulslar 0 V ile 5
V olarak ayarlanmistir.Grafik tizerinden dogruluk tablosu kullanilarak cikislarin dogru oldugu
gozlenmistir. Ag list soldaki temel yap1 icin olusturulmustur ancak sagda ki sekil de 2 girisli
NOR kapisi olarak tasarlanabilir.
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.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

+ CJISW=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 VTO=-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

+ CJISW=1.345E-10 MJSW=0.2417 PB=0.64

M15200MOSN W=1.8u L=1.2u
M25400MOSN W=1.8u L=1.2u
M33211MOSP W=5.4u L=1.2u
M45 4 3 3 MOSP W=5.4u L=1.2u

Vdd 105V
Vin 2 0 pulse(5V 0V 0 1ns 1ns 100ns 200ns)
Vinl 4 0 pulse(5v 0V 0 1ns 1ns 200ns 400ns)

C2 50 IfF

.control

tran 0.05n 400n

plot v(5) v(2)+0.1 v(4)+0.05
.endc

.end



