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a- EM3 modelindeki 6 parametresi ile SPICE GP modelindeki Ixkr dirsek akimi
arasindaki iligkiyi arastiriniz. Bagintilar1 karsilastirarak ve calisma sartlarim da
dikkate alarak ileri yonde calisma icin Ixr dirsek akimini 6 parametresine baglayan
bagintiy1 yaziniz.

b- Bir npn transistor icin 6lciim sonucu elde edilmis olan karakteristikler ve dlcim
verileri ekli veriler dosyasinda Sekil-1, Sekil-2 ve Tablo 1’de verilmistir. Sekil-1’de
Ic=Ic(VsE) ve Is = Is(VBE) degisimleri, Sekil-2’de 8 r= B r(Ic) degisimi goriilmektedir.
Sekil-1’deki degisimlere iliskin veriler de Tablo 1’de yer almaktadir. Bu
karakteristikleri ve 6lctim verilerini kullanarak s6z konusu npn transistor icin Isdoyma
akimini, B rakim kazancinin akima bagimliligin1 modelleyen B ¥m(0), IsE, neL ve Ikr
model parametrelerini belirleyiniz.

c- Elde ettiginiz model parametrelerini kullanarak SPICE benzetim programi
yardimiyla aynmi degisimleri benzetim yoluyla cikartiniz. Benzetimle elde ettiginiz
degisimleri verilen Olciim sonuglariyla kargilastirarak aradaki farklar1 yorumlayiniz.

Yol gosterme: S rm(0), Isk, neL ve Ikr parametreleri icin Sr = Br(Ic) degisimi
yardimiyla ai, a2 ve as katsayilarini belirleyiniz, bunlardan yararlanarak j rm(0), IsE,

ner. ve O parametrelerini hesaplaymiz. 6 parametresini bir ara biiyiikliik olarak
kullanarak ve (a) da yazdiginiz bagintidan yararlanarak Ikr parametresini bulunuz.



Tablo-1. VBE, Icve Isdegerleri

VBE IC(A) IB(A)

1.000E-01 5.557E-13 2.489E-12
1.050E-01 6.600E-13 2.878E-12
1.100E-01 7.854E-13 3.325E-12
1.150E-01 9.365E-13 3.837E-12
1.200E-01 1.119E-12 4.424E-12
1.250E-01 1.339E-12 5.096E-12
1.300E-01 1.605E-12 5.867E-12
1.350E-01 1.926E-12 6.751E-12
1.400E-01 2.316E-12 7.764E-12
1.450E-01 2.787E-12 8.925E-12
1.500E-01 3.357E-12 1.026E-11
1.550E-01 4.048E-12 1.178E-11
1.600E-01 4.886E-12 1.353E-11
1.650E-01 5.901E-12 1.554E-11
1.700E-01 7.131E-12 1.784E-11
1.750E-01 8.622E-12 2.047E-11
1.800E-01 1.043E-11 2.349E-11
1.850E-01 1.262E-11 2.696E-11
1.900E-01 1.528E-11 3.092E-11
1.950E-01 1.851E-11 3.548E-11
2.000E-01 2.242E-11 4.069E-11
2.050E-01 2.717E-11 4.667E-11
2.100E-01 3.293E-11 5.353E-11
2.150E-01 3.991E-11 6.139E-11
2.200E-01 4.839E-11 7.040E-11
2.250E-01 5.867E-11 8.073E-11
2.300E-01 7.114E-11 9.257E-11
2.350E-01 8.627E-11 1.061E-10
2.400E-01 1.046E-10 1.217E-10
2.450E-01 1.269E-10 1.395E-10
2.500E-01 1.539E-10 1.600E-10
2.550E-01 1.867E-10 1.834E-10
2.600E-01 2.264E-10 2.103E-10
2.650E-01 2.747E-10 2.411E-10
2.700E-01 3.332E-10 2.765E-10
2.750E-01 4.042E-10 3.170E-10
2.800E-01 4.904E-10 3.634E-10
2.850E-01 5.949E-10 4.167E-10
2.900E-01 7.218E-10 4.777E-10
2.950E-01 8.756E-10 5.477E-10
3.000E-01 1.062E-09 6.279E-10
3.050E-01 1.289E-09 7.199E-10
3.100E-01 1.564E-09 8.254E-10
3.150E-01 1.897E-09 9.464E-10
3.200E-01 2.302E-09 1.085E-09
3.250E-01 2.792E-09 1.244E-09
3.300E-01 3.388E-09 1.426E-09
3.350E-01 4.110E-09 1.635E-09
3.400E-01 4.987E-09 1.875E-09
3.450E-01 6.050E-09 2.150E-09

VBE IC(A) IB(A)

3.500E-01 7.341E-09 2.465E-09
3.550E-01 8.906E-09 2.827E-09
3.600E-01 1.081E-08 3.241E-09
3.650E-01 1.311E-08 3.717E-09
3.700E-01 1.591E-08 4.262E-09
3.750E-01 1.930E-08 4.887E-09
3.800E-01 2.341E-08 5.604E-09
3.850E-01 2.841E-08 6.427E-09
3.900E-01 3.446E-08 7.370E-09
3.950E-01 4.181E-08 8.452E-09
4.000E-01 5.073E-08 9.694E-09
4.050E-01 6.155E-08 1.112E-08
4.100E-01 7.468E-08 1.275E-08
4.150E-01 9.060E-08 1.462E-08
4.200E-01 1.099E-07 1.677E-08
4.250E-01 1.334E-07 1.924E-08
4.300E-01 1.618E-07 2.207E-08
4.350E-01 1.963E-07 2.532E-08
4.400E-01 2.382E-07 2.904E-08
4.450E-01 2.890E-07 3.332E-08
4.500E-01 3.506E-07 3.822E-08
4.550E-01 4.254E-07 4.386E-08
4.600E-01 5.161E-07 5.032E-08
4.650E-01 6.262E-07 5.774E-08
4.700E-01 7.597E-07 6.626E-08
4.750E-01 9.217E-07 7.603E-08
4.800E-01 1.118E-06 8.726E-08
4.850E-01 1.357E-06 1.002E-07
4.900E-01 1.646E-06 1.150E-07
4.950E-01 1.997E-06 1.320E-07
5.000E-01 2.423E-06 1.515E-07
5.050E-01 2.940E-06 1.739E-07
5.100E-01 3.566E-06 1.997E-07
5.150E-01 4.327E-06 2.293E-07
5.200E-01 5.249E-06 2.634E-07
5.250E-01 6.369E-06 3.025E-07
5.300E-01 7.726E-06 3.475E-07
5.350E-01 9.373E-06 3.992E-07
5.400E-01 1.137E-05 4.586E-07
5.450E-01 1.379E-05 5.270E-07
5.500E-01 1.673E-05 6.057E-07
5.550E-01 2.030E-05 6.962E-07
5.600E-01 2.462E-05 8.003E-07
5.650E-01 2.986E-05 9.202E-07
5.700E-01 3.622E-05 1.058E-06
5.750E-01 4.392E-05 1.217E-06
5.800E-01 5.326E-05 1.400E-06
5.850E-01 6.458E-05 1.611E-06
5.900E-01 7.830E-05 1.854E-06
5.950E-01 9.491E-05 2.134E-06



VBE IC(A) IB(A)

6.000E-01 1.150E-04 2.457E-06
6.050E-01 1.394E-04 2.830E-06
6.100E-01 1.688E-04 3.260E-06
6.150E-01 2.044E-04 3.756E-06
6.200E-01 2.474E-04 4.329E-06
6.250E-01 2.993E-04 4.991E-06
6.300E-01 3.619E-04 5.755E-06
6.350E-01 4.373E-04 6.639E-06
6.400E-01 5.279E-04 7.661E-06
6.450E-01 6.367E-04 8.843E-06
6.500E-01 7.671E-04 1.021E-05
6.550E-01 9.228E-04 1.180E-05
6.600E-01 1.108E-03 1.363E-05
6.650E-01 1.329E-03 1.576E-05
6.700E-01 1.590E-03 1.823E-05
6.750E-01 1.898E-03 2.109E-05
6.800E-01 2.260E-03 2.442E-05
6.850E-01 2.682E-03 2.828E-05
6.900E-01 3.174E-03 3.277E-05
6.950E-01 3.742E-03 3.799E-05
7.000E-01 4.395E-03 4.406E-05
7.050E-01 5.142E-03 5.113E-05
7.100E-01 5.990E-03 5.938E-05
7.150E-01 6.949E-03 6.899E-05
7.200E-01 8.028E-03 8.020E-05
7.250E-01 9.234E-03 9.329E-05
7.300E-01 1.058E-02 1.086E-04
7.350E-01 1.206E-02 1.265E-04
7.400E-01 1.371E-02 1.474E-04
7.450E-01 1.551E-02 1.719E-04
7.500E-01 1.749E-02 2.007E-04
7.550E-01 1.966E-02 2.343E-04
7.600E-01 2.203E-02 2.739E-04
7.650E-01 2.461E-02 3.204E-04
7.700E-01 2.743E-02 3.750E-04
7.750E-01 3.048E-02 4.392E-04
7.800E-01 3.381E-02 5.149E-04
7.850E-01 3.741E-02 6.041E-04
7.900E-01 4.133E-02 7.092E-04
7.950E-01 4.558E-02 8.334E-04
8.000E-01 5.019E-02 9.800E-04
8.050E-01 5.519E-02 1.153E-03
8.100E-01 6.061E-02 1.359E-03
8.150E-01 6.649E-02 1.601E-03
8.200E-01 7.288E-02 1.889E-03
8.250E-01 7.980E-02 2.231E-03
8.300E-01 8.731E-02 2.636E-03
8.350E-01 9.546E-02 3.117E-03
8.400E-01 1.043E-01 3.689E-03
8.450E-01 1.139E-01 4.370E-03
8.500E-01 1.243E-01 5.180E-03
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Sekil-1. Ic=Ic(VeE) ve Is = Is(VeE) degisimleri
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Sekil-2. Br = Br(Ic) degisimi, Ve = 0 alinmigtir.



