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Amacg:

» Tersleyicinin izerinde harcanan gug¢ ve bu degeri etkileyen faktorlerin
incelenmesi

» Tersleyicide kullanilan teknolojiye uygun calisma voltajinin secilmesi
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Deney:
1)Sekilde verilen terleyicinin ag listesini olusturduk:

Sorul

.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 UG=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
CGD0=4.3E-10 CGS0=4.3E-10 CJ=0.0003 MJ=0.6585
CISW=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 CGS0=4.3E-10 CJ=0.0005 MJ=0.5052
CJISW=1.349E-10 MJISW=0.2417 PB=0.64

+ 4+ + + + +

M1 2 10 0 MOSN W=1.8u L=1.2u NRS=0.333 NRD=0.333
+ AD=6.5p PD=9.0u AS=6.5p PS=9.0u

M2 2 1 3 3 MOSP W=5.4u L=1.2u NRS=0.333 NRD=0.333
+ AD=6.5p PD=9.0u AS=6.5p PS=9.0u



VDD 3 0 5
VIN 1 0 0@

.control
DC vDD © 5 0.1
plot -I(VDD)*V(3)

.endc

a)

W —— =VDDHEEBRANCH*v (2}
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Yukanda gériilen analiz sonucu degisen Vdd gerilimine gore devrenin harcadigi statik giicii
vermektedir.Pstat=Istat*Vdd oldugu icin Vdd arttikca harcanan statik giicte artmastir.

b)

CL=0.1pF, Per=200ns, Vdd=5V alirsak aynm devreye gecici analiz uyguladigimizda:



all —— =VDDfgbranch*v (2}

t dirne n3

Yukaridaki analizden de goriildiigii gibi anahtarlama siiresince en fazla giic
low-to-high gecisinde harcanir.Devrede anahtarlama siiresince ortalama 15.1uW’lik gii¢
harcanir.

Analiz stiresinin uzunluguna bagh olarak ortalama giic tiiketimi benzetim sonuclarinda
degisecektir.

)
CL=0.1pF, Per=100ns, Vdd=5V alirsak ayni devreye gecici analiz uyguladigimizda:
Tall —— =VDD#branch*v(2)
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Ortalama giic tiiketimi 30.14uW’ur.

d)
CL=0.2pF, Per=100ns, Vdd=5V alirsak ayni devreye gecici analiz uyguladigimzda:



all —— =VDD#branch*v(2)
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Ortalama giic tiiketimi 55.04uW’r.

e)
CL=0.2pF, Per=100ns, Vdd=3V alirsak aynm devreye gecici analiz uyguladigimizda:

Tall — =VDD#branch*wvr(2)
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Ortalama giic tiiketimi 20uW’tir.

2)
Deneyin ikinci kisminda Per=100ns, CL=0.1pF iken farkhh Vdd degerleri icin gecici durum
analizi yaparsak:

vdd=1V



~VDDHEbranch*vw (2}
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Vdd=1.5V
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=VDD#branch*wr (2}
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=VDD#branch*w (2}
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=VDD#branch*w (2}
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vdd Pav tp PDP
1V 1.354uW 3540ps 4,791]
1.5V 2.91uW 1862ps 5.4f]
2V 5.05uW 1339ps 6.7621]
2.5V 7.78uW 1020ps 7.931]
3V 11.1uW 860ps 9.55f]
Y 19.5uW 835ps 16.3fj
5V 30.14uW 764ps 23f]




PDP vs Vdd
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Kisa kanalli modfetlerde transistérlerin direngleri azalacagindan tp yeni gecikme de
azalir.Ayrica ortalama giic degerleri sabit kalacagindan PDP bu durumda azalirdi.



