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Transistor Construction [>A
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There are two types of transistors:

* pnp
* NPN

The terminals are labeled:
 E - Emitter
B - Base
e C - Collector
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Transistor Operation W
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With the external sources, V¢ and V., connected as shown:

+ Majority carriers + Minority carriers
P\ no/p
- ! E C / C
* The emitter-base ——= £¢ ¢ >

junction 1s forward
biased

 The  Dbase-collector
junction Is reverse

Depletion regions

biased | : L



Currents in a Transistor [> V
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Emitter current 1S the sum of the
collector and base currents:

The collector current I1s comprised
of two currents:

lc=lc  tlco
majority minority
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Common-

Base
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input (emitter—base) and output ""
(collector—base) of the transistor.
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The base 1S common to both
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LZ Input Characteristics
Amplifier 8 )liall [P
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This curve shows the _| Vep=10V
relationship between of 6 Vep=1V
: i 5 output
Input current (lg) to Input | voltage
voltage (Vgg) for three 3f-
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output voltage (Vee)
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Common-Base Amplifier [P Operating Regions
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I-mA - Aclive region (unshaded arca) i

Tk 2 |« Active — Operating range of
LS 6 ma the amplifier.

' ©

L2 5 mA o Cutoff — The amplifier is

? Output i basically off. There is voltage,
8 Characteristics ' but little current.

g 3 v . . - ;
g ~— | « Saturation — The amplifier is
|3 Active 204 full on. There is current, but
1 it little voltage.
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Emitter and collector currents: C E

Base-emitter voltage: Vge =0.7V (for Silicon)

Alpha () |
Alpha (@) is the ratio of /- to /.: o :I_C
E
ldeally: o =1
In reality: o Is between 0.9 and 0.998
Al
C

Alpha (@) in the AC mode: tac =
E



Currents and - ’ 20 Q 100 k2
Voltages: .
Vi  200mV
g =li=r =g =10mA
| = | Voltage Galn:.
C™ E
= \' 50V
| =1 =10mA 1
L | AV — —
V. =1 R=(10mA)GKQ) =50V Vi 200mV
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Common-Emitter [>A /.
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* The emitter is common to both input (base-emitter) and
output (collector-emitter).
* The inputis on the base and the output is on the collector.
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Common-Emitter Configuration

e (mA)
B Output/ Collector Characteristics
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Characteristics

Input/ Base Characteristics
Ig = fiVgglVcgvar;

| Ve =1 W
Vep =10V




Common-Emitter I
Amplifier Currents iy
Ideal Currents Ic=1-+1; I-=al:

Actual Currents /-=al-+ 155
where l-go = minority collector current

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

 When /5; = 0 pA the transistor iIs In cutoff, but there Is some
minority current flowing called I gc.

|
In AC mode: ICEO — 1CBO 15=0pA
—a



Common-Emitter [>A .
Amplifier Currents s Beta (f)

B represents the amplification factor of a
transistor. (£ Is sometimes referred to as hg,
a term wused In transistor modeling
calculations)

C

In DC mode: Pac = 1
B

Alc

AlB

In AC mode: ,gac =

Vg =constant



* Beta (/) [Z Determining p from a
oicas Graph

r | | | .
S
mel Sy g 3.2mA—-2.2mA 100
s0pA | AC — —
aaSe 30 uA — 20 ua
S TR
*;_"iow(: DC — 25[114 =108
.-____f__ —.JW\, 1 u
i : 20pA
| 4
—.tll 10 pA | |
I 4.0 O3 00 0
| == vt
15 20 25



Common-Emitter [> ¥%
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Amplifier Currents oy

Relationship between
amplification factors g and o

o= p B=——
B+1 o—1
Relationship Between
Currents

lc =Blp e =P+1)Ig
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