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e Reverse Active Mode - NPN
* B-E junction reverse biased, C-B junction forward biased

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

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

* |n the real case — additional factors lead to a small
(relative to collector) base current
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CE 3101

e Reverse Active Mode - NPN
* B-E junction reverse biased, C-B junction forward biased
e The Emitter acts as the Collector and the Collector acts as

the Emitter
e Emitter Current

* By convention we reference all the c g[
the currents to the emitter

Ir = Ig [e(zgg)
Ip = %E - %15 e<%)]
IC = %IE - EIS [8(7‘2_5;)]

P r is much smaller than S,
due to the relative doping of Cand E

I =,BIB

IC:IE+IB
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e Reverse Active Mode - PNP
* B-E junction reverse biased, C-B junction forward biased

+ '\[\E

* With a short base — the holes injected into the base get
swept into the emitter by the electric field

* In the ideal case all of the holes would be swept into the
emitter, leaving only a small electron current in the base

* |n the real case — additional factors lead to a small
(relative to emitter) base current
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CE 3101

e Forward Active Mode - PNP

* B-E junction reverse biased, C-B junction forward biased
e The Emitter acts as the Collector and the Collector acts as

the Emitter >
* Emitter Current PN | P
* By convention we reference all the L e
. + -
the currents to the emitter ) \/\E
03]
I = [ le\"VT for Ve > few V;, n and | device dependent
Ve
o Tewiay [ (ﬁ)]
B sle .
B B S is much smaller than £,
1 1 (VCB) due to the relative doping of Cand E
Ir=—Ig =—1 [e nr ]
CENT AT e
Iy = Blg Ic =1Ig + Ip




