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Transistor Construction
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There are two types of transistors:

* pnp
e npn

The terminals are labeled:
e E - Emitter
e B -Base
e C-Collector

pnp

npn ES n 4<
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Transistor Operation

With the external sources, \{¢ and V., connected as shown:

 The emitter-base junction is forward biased
 The base-collector junction is reverse biased

+ Majority carriers * Minority carriers
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Currents In a Transistor

Emitter current is the sum of the collector and
base currents:

The collector current is comprised of twc
currents:

lc=lc = “*lco .
majority minority

PEARSON Electronic Devices and Circuit Theory, 10/e 4 Copyright ©2009 by Pearson Education, Inc.
e Robert L. Boylestad and Louis Nashelsky Upper Saddle River, New Jersey 07458  All rights reserved.



Common-Base Configuiraiiomn
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The base is common to both input (emitter—base) and
output (collector—base) of the transistor.

PEARSON Electronic Devices and Circuit Theory, 10/e 5 Copyright ©2009 by Pearson Education, Inc.
== = Robert L. Boylestad and Louis Nashelsky Upper Saddle River, New Jersey 07458  All rights reserved.




Common-Base Ammplifieir
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Common-Base Ampliifier
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Operating Regions

» Active — Operating range of the
amplifier.

o Cutoff — The amplifier is basically
off. There is voltage, but little
current.

o Saturation — The amplifier is full on.
There is current, but little voltage.
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Approximations

Emitter and collector currents:

Base-emitter voltage:

Vgg = 0.7V (for Silicon)
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Alpha (a)

Alpha (@) is the ratio of |- to I.:

lc

E

%dc

ldeally: a=1
In reality: ais between 0.9 and 0.998

Alpha () in the AC mode:

%ac = Al
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Transistor Amplification
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Common-HEmitesr Canffoyunastimm
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The emitter is common to both input — 1P = Vec
(base-emitter) and output (collector- Ve o "
emitter). IEJ' E

The input is on the base and the
output is on the collector.

(a)
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Common-Emitter Charactenstics
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Common-Emitier Amplifier Cunrents

Ideal Currents

le=lc+lg lc=alg

Actual Currents

lc=alz+1po  Where lgg = minority collector current

lcgo IS Usually so small that it can be ignored, except in high
power transistors and in high temperature environments.

When | ; = O pA the transistor is in cutoff, but there is some minoriy
current flowing called | .

I _ ICBO
CEO 1_a | g=0pA
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Beta ()

Prepresents the amplification factor of a transistor (8 is
sometimes referred to a$y;,, a term used in transistor modeling

calculations)
In DC mode:
B = e
dc |
B
In AC mode:
Alc
IB ac Vg =constant
Als
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Beta (3)

Determining  from a Graph
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Beta (3)

Relationship between amplification factor§3 and a

a=—B ¢
p+1 a-—1

Relationship Between Current:

lc=Blg le=(B+1Dlp
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Common—Caull st Camffapnattmm
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Common—Caull st Camffapnattmm
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Operating Limits for Each Configuration
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Power Dissipation

Common-base:

Pcmax = Veelc
Common-emitter;

Pcmax = Vcel ¢

Common-collector:

I:)Cmax — VCEI E
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Transistor Specification Sheet

SMAXIMUA RATINGS
| Knting Syl ANA1L3 LUmit 2',\:.4 111
R o e — - T s - = ] -
Jnﬁmﬁﬁwﬁm&p Vewy 0 Vike CASE 2004, STYLE |
| Collevior Base Voliage Veno 0 Vi TO-92 (TO-226AA)
Fmitter-Hose Yirltnpe VYem 1 1] Vide X Calloctor
sl Dvice Disaipation @ Ty= 25°C L ] mW
| Ciperating and Stomge Junction T.T.y =55 10 +1 5ib =
i Temperature Rasge
THERMAL CHARACTERISTICS A
Charncteristic Syl Wlas Umid GEMERAL PURPOSE
Thermal Bessstanee, Janctic 1o Chse [ 2R3 W TRANMSISTOR
Thermal Reskstance, Junction 1o Ambicm B 1 W NP SILICON
PEARSON Electronic Devices and Circuit Theory, 10/e 22 Copyright ©2009 by Pearson Education, Inc.
=~ = Robert L. Boylestad and Louis Nashelsky

Upper Saddle River, New Jersey 07458 « All rights reserved.



Transistor Specification Sheet
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Transistor Testing

e Curve Tracer
Provides a graph of the characteristic curves.

« DMM
Some DMMs measureB,: or hee.
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Transistor Terminal Identification
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