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BIPOLAR JUNCTION TRANSISTORS (BJTs)



THE 
SURPRISING 
ACTION OF A 
TRANSISTOR

emitter junction and 
a collector junction

Condition Emitter 
Junction

Collector
Junction

Region of 
operation

I FR Forward biased Reverse biased Active

II FF Forward biased Forward biased Saturation

III RR Reverse biased Reverse biased Cutoff

IV RF Reverse biased Forward biased Inverted

junctions

ways 
of 

biasing



Electrons

Holes Condition Emitter Junction Collector Junction Region of operation

I FR Forward biased Reverse biased Active

@ A: Applying KCL: 𝐼𝐸 = 𝐼𝐵 + 𝐼𝐶

Also : 𝐼𝑐 = α𝑑𝑐𝐼𝐸 + 𝐼𝐶𝑂

Where reverse leakage current, Ico=very small 
and can be neglected

𝐼𝑐 = α𝑑𝑐𝐼𝐸

𝟎. 𝟗𝟓 𝒂𝒍𝒘𝒂𝒚𝒔 < 𝜶𝒅𝒄 =
𝑰𝒄
𝑰𝑬

< 𝟏(𝒂𝒍𝒘𝒂𝒚𝒔)

α𝑑𝑐 =
𝐼𝑐
𝐼𝐸
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OFFERS LOW RESISTANCE
20 OHMS TO 100 OHMS

OFFERS HIGH RESISTANCE
100 K-OHMS TO 1 M OHM
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Transfers current signal from low resistance to high resistance
TRANSFER + RESISTOR = TRANSISTOR
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biased
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Vs=20 milli volts 𝐸𝑚𝑖𝑡𝑡𝑒𝑟 𝑐𝑢𝑟𝑟𝑒𝑛𝑡, 𝐼𝑒 =
𝑉𝑠
𝑅𝑖𝑛

=
20𝑋10−3

40
= 0.5𝑚𝐴

Collector Current,𝐼𝑐 ≅ 𝐼𝐸 = 0.5𝑚𝐴

The effective value of the output signal voltage, 

𝑉0 = 𝐼𝑐. 𝑅𝐿
= (0.5𝑥10−3) 5𝑥103 = 2.5 𝑣𝑜𝑙𝑡𝑠

Input signal, 𝑉𝑠 = 20 m Volts

Voltage Amplification or voltage gain(Av) =
𝑉0

𝑉𝑆
=

2.5

20𝑥10−3
= 125
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AMPLIFYING ACTION OF A TRANSISTOR


