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 Forward Active Mode - NPN

* B-E junction forward biased, C-B junction reverse biased

* With a short base — the electrons injected into the base
get swept into the collector by the electric field

* In the ideal case all of the electrons would be swept into
the collector, leaving only a small hole current in the base

* |n the real case — additional factors lead to a small
(relative to emitter) base current
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 Forward Active Mode - NPN

e B-E junction forward biased, C-B junction reverse biased
* Emitter Current

o

Ip = I [e(”VT
3
Iy = Igg [e(z_gg) = 1]

U

I = Igg [eci%)] for Vg > few V;
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* Forward Active Mode - NPN
* B-E junction forward biased, C-B junction reverse biased

* Base Current
* Some of the electrons do not make
it to the collector
* There are some holes naturally
diffusing from the base to emitter

* This current is relatively small compared to I;
* This current is transistor specific parameter
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* Forward Active Mode - NPN
* B-E junction forward biased, C-B junction reverse biased

e Collector Current
* The collector current is the difference
between the emitter current and
the base current

lc=1g—15

* The ratio of the difference | /I is called the common-base current
gain a

* The ratio of the difference |/I; is called the common-emitter
current gain

 aand B are transistor dependent, and related

B p
- 1+p
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 Forward Active Mode - NPN

* B-E junction forward biased, C-B junction reverse biased

e Collector Current
* By convention we reference all the
the currents to the collector

C ¥
(&%)
I = I [e nvr for Vg > few V;, n and | device dependent
1y =2 = 21, o7
IE = llc = EIS [e(%)]
Ic = PBlp Ig =1Ic+1p
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e Forward Active Mode - PNP

* B-E junction forward biased, C-B junction reverse biased

e Collector Current

* By convention we reference all the : X .

the currents to the collector ==
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