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Bir bipolar npn tranzistor icin

a- Vse = sabit ¢ikis 6zegrileri yardimiyla Gelistirilmis Ebers-Moll modelinde Early olayini
modellemek iizere ongoriilen Mr Early carpanini ve BC jonksiyonu mc kapasite
gradyan faktoriiniin nasil belirlenebilecegini arastiriniz, bunun icin ilgili bagintilar
yazarak bir yontem Oneriniz.

b- Olcii sonucu elde edilmis olan Vg = sabit cikis 6zegrisi Sekil-1’de, aym1 kutuplama
gerilimi icin elde edilen yoe-Vcr degisimi de Sekil-2’de gosterilmistir. Bu
karakteristiklere iliskin niimerik degerler de Tablo-1'de verilmistir. Verilerden ve
onerdiginiz yontemden yararlanarak, o6lcii biiyiikliikleri verilen npn tranzistor icin Mr

Early carpanimi1 ve mc kapasite gradyan faktoriinii belirleyiniz.
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Sekil-2. yoe-Ver degisimi



Tablo 1. Sekil-1 ve Sekil-2 i¢in veriler.

Vee(V) | Ice(mA) Yoe(A/V)

0,6 | 1,009682 | 8,06872E-06

0,7 | 1,010458 | 7,47018E-06

0.8 |1,01118 | 6,98771E-06

0,9 | 1,011859 | 6,58808E-06

11,0125 0,00000625

L1|1,01311 | 35,95914E-06

1,2 | 1,013693 | 5,70544E-06

1,3 | 1,014252 | 5,48161E-06

1,4 | 1,01479 | 5.28221E-06

1,51 1,015309 | 5,1031E-06

2| 1,017678 | 4:41942E-06

2,51 1,019764 | 3,95285E-06

3| 1,021651 | 3,60844E-06

3,5 ] 1,023385 | 3,34077E-06

411,025 0,000003125

4,5 | 1,026517 | 2,94628E-06

5 1,027951 | 2,79508E-06

1,030619 | 2,55155E-06

1,035355 | 2,20971E-06

6
711,033072 | 2,36228E-06
8
9

1,0375 2,08333E-06

10 | 1,039528 | 1,97642E-06

11| 1,041458 | 1,88445E-06

12 | 1,043301 | 1,80422E-06

13 | 1,045069 | 1,73344E-06

14 | 1,046771 | 1,67038E-06

15 | 1,048412 | 1,61374E-06

16 | 1,05 1,5625E-06

17 | 1,051539 | 1,51585E-06

18 | 1,053033 | 1,47314E-06

19 | 1,054486 | 1,43385E-06

20 | 1,055902 | 1,39754E-06




