Introduction

» A Bipolar Junction Transéfr@& (BJTisa
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d as layers of semiconductor
materials (usually silicon)

+ It is used in amplifiers and logic circuits

+ BJTs are capable of producing large output
currents
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NPN Bipolar Junction Transistors (BJT)

A layer of p-type material between "4
two layers on n-type ma‘rer'ial \ e cO AV Coﬂfm
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Three layers are called: c
- Emitter ) ‘B, *
—type U
- Base el s ct
- Collector -~ D
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With the voltages applied, a small e ;
current from the base causes much mitter
IGr'ger' currents to fIOW fr-om the (a) Physical structure (b) Circuit symbol
collector to the emitter The npn BJT.
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Analysis of the Four-Resistor

+Vee

(a) Origin irc (b) Equivalent circuit showing separate
voltage sources for base and
collector circuits
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(c) Circuit using Thévenin equivalent
in place of V. R, and R,

(d) Equivalent to part (¢) with active-region
transistor model
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Bias Circuit

Rg — Thevenin resistance
Vg — Thevenin voltage
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Example
Find |- and Ve for = 100and 8 = 300.Assume Vg = 0.7 V.

Ve =+15V \WC: ‘\)\4 R, =5\
R §10 kQ Rcél kQ NO‘esa ° CC R+R,
eW “Om 2L ol 25 1 | 3330
1 N e Rg = =Ri|R, =
R2§SKQP(6RE§1 e Pag ]/Rl +]/R2
b o= —8Vee_ —410,n
Figure - Example 13.7. RB t (IB + 1)RE

Forp=100,1. = Al g = 412mA
Vee =Vee ~Rele =Rele = 6.7V
For =300, k= 14.1pA, |- =4.24 mA, and ¥ =6.51 V

This configuration has a Q-point almost mdependenT of B
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