BIPOLAR JUNCTION TRANSISTORS (BJTs)
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THE , ‘
SURPRISING junctions

ACTION OF A emitterjungtion gnd
TRANSISTOR a collector junction

Condition Emitter Collector Region of
Junction Junction operation
I FR Forward biased Reverse biased Active
1 FF Forward biased Forward biased Saturation
11 RR Reverse biased  Reverse biased Cutoff
w:fys 1V RF Reverse biased Forward biased Inverted

biasing



® Electrons

O Holes Condition Emitter Junction Collector Junction Region of operation
I FR Forward biased Reverse biased Active
ST e it T @ A: Applying KCL: Iy = Iz + I
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® Electrons

O Holes

INPUT

Transfers current signal from low resistance to high resistance
TRANSFER + RESISTOR = TRANSISTOR

Condition Emitter Collector Region of
TWO po rt Junction Junction operation
| FR Forward Reverse Active
n Etwo r k biased biased
OFFERS LOW RESISTANCE OFFERS HIGH RESISTANCE
20 OHMS TO 100 OHMS 100 K-OHMS TO 1 M OHM
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(H) NPN trapsistor

() PNP transistor



AMPLIFYING ACTION OF A TRANSISTOR

- ¢ L
t \ 1+ 1 Input signal, V; = 20 m Volts
/ |
E Wl e ] s v, 20X1073
V=20 milli volts . Tl | Emitter current,l, = — = = 0.5mA
|‘ B ] Ry 40
i
Ve For | Collector Current,I. = I = 0.5mA
T £, = 500 ki)
The effective value of the output signal voltage,
Condition Emitter Collector Region of
Junction Junction opera.tion VO — Ic- RL
LR P Peverse Ave = (0.5x1073)(5x10%) = 2.5 volts

Voltage Amplification or voltage gain(A,) 0 _ =2 125

Ve  20x10~3




