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Basic Operation

* Biasing & Operation

BC reverse-

| +

BE forward-
biased

el

(a) npn

* Transistor Currents

g = Ic + Iy

(a) npn

BC reverse-

el

— BE forward-
+ | biased
(b) pnp

(b) pnp



BJT Configurations
| Configuation) __Inpuc| __ Ouput| __gain

Common Emitter Base Collector -ve gain
Common Base Emitter Collector +ve gain
Common Collector Base Emitter  Unitygain

» Base terminal can’t be output

lli
* Collector terminal can’t be input +°—(E)
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BJT Parameters

B c
DC = T
Iy

hgg Bpc
Ic
4% e
DC I

* The dc current gain of a transistor is the ratio of the dc
collector current (I.-) to the dc base current (Iz) and is
designated dc beta (Bp().

Typical values of B range from less than 20 to 200 or
higher.

Bpc is usually designated as an equivalent hybrid (h)
parameter, hp;, on transistor datasheets.

 The ratio of the dc collector current (I-) to the dc
emitter current (Iy) is the dc alpha (ap().



Transistor DC I\/Iodel

Iy: dc base current

Ig: de emiltter current Base © v Collector
I¢: de collector current
Vpg: de voltage at base with respect to emitter Ve \ 4 <1> Bocls Ve
Veg: de voltage at collector with respect to base
Vcg: de voltage at collector with respect to emitter o bt b o
Emitter

Vae = 0.7V

Vrg = Ve — VBE

VRB = IBRB

IgRg = Vg — VBE

Ve — Ve
Ry

Ver = Voo — Ve

Vg

Ic= BIB

Vee = Vee = IcRc

= IcR¢

Ves = Veg — Ve
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Collector characteristic curves
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s @ Vip — Vb Phase shift = 180

: . R
Voltage gain magnitude: |4, = —

r.=26mv/ [
IE = IC + IB
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as a Switch

+Vee +Vee +Vee
Re leay  Re l Togsay
C C
B B
(a) Cutoff — open switch (b) Saturation — closed switch
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Transistor Bias Circuit



VOLTAGE-DIVIDER BIAS

L+

+ VCC

R )
tp (Rl + R, Vee

Ve = Vg — Vgg
Vg
IC = IE = RE

Ve = Vee = IcRc

Vee=Vc— Vg
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""C.E. AC Analysis

* DC Analysis:

— 8.20 V,
Capacitors = Open Circuit
Vee
(See before) A
= 150
| Re [i:, = 160
T 1.0KQ G
i 0
‘ ¢ N\ N
! \ u
5 AW o)
* AC Analysis: sl s Sk
: . . 6.8 kO ,
Capacitors = short Circuit 5 dem_.
DC supply = ground = = =
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“AC r-parameter Mode

Input resistance Rinbase) = B’

Output resistance R, = R¢

Voltage gain A, = R_( g ®
rf
©
: I Zin
Current gain A== = —Av —
I Rc

Power gain Ay = ApAy
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ultistage Am -

Vee ©

Ay = ApApAys. . Ay

Inputo— Ay A, A -———— A, Output

AI'(dB) = 20 lOgA,.

Aygp) = AyiaB) T Aa@) + 0+ Ay

Vee
+Il0V

Ist stage 2 2nd stage

* A two-stage
common-
emitter
amplifier.

Bpc = Ba = 150 for Q, and Q, 17



Project

TDA 7052

1uF capacitor

Speaker 4 -32 ohm
Audio jack (AUX) mono
Battery gV

Wires

board

Audio amplifier
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