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Common—Emitter Configuration
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The emitter is common to both — AP = Vee
input (base-emitter) and output Vg .
(collector- emitter). -’- e} |®
The input is on the base and < .
the output is on the 1
collector. Bo—"




Common-Emitter Characteristics

(Saturation region)
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Collector Characteristics
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Common-Emitter Amplifier Currents

Ideal Currents

le= 1o+ I lc= alg

Actual Currents

lc= alg+lgo where l-go = minority collector current

lcgois usually so small that it can be ignored, except in high
power transistors and in high temperature environments.

When Iz =0 pA the transistor is in cutoff, but there is some minority
current flowing called I -go.
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Prepresents the amplification factor of a transistor. (Bis

sometimes referred to as hy,, a term used in transistor modeling
calculations)

In DC mode:

In AC mode:
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Vg =constant



Determining B from a Graph
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Relationship between amplification factors g and a

__bB_ _ o«
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Relationship Between Currents

lc=Plp le=PB+1)lp




Common—Collector Configuration

The input is on the base and the
outputis on the emitter.




Common—Collector Configuration

lc (mA)

The characteristics are similar

to those of the common-
emitter configuration, except the
vertical axis is Ig.
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Operating Limits for Each Configuration

Ie(mA)

I(.mll 50

Ve is at maximum and I is at
minimum (lcma= lceo) 1N the "

cutoff region. — R
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. . . . |
I is at maximum and Vg is at % ’______________,\_\.:LJ’{"—- .
minimum (VCE max — VCEsat — VCEO) 10yA 52’__
In the saturation region. I |
l l Iy=0pA :
. : - AV oy 8 Lp e T s 0 Vg
The transistor operates in the active o o
region between saturation and
cutoff.



Power Dissipation

Common-base:

Pcmax= VcBlc

Common-emitter:

Pcmax= VcEelc

Common-collector:

I:)Cmax = VCE'E




Transistor Specification Sheet
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Transistor Specification Sheet

v_l'l | X I__l}l( \l - ll ARAC ..551\1‘12\ I T A = 257C wnloss otherwive notedy
Charncteristic | Symbold | Nim Max L T

OFF CHARACTERISTIONS

Collocior Esmttser Brradown SYoltage ¢ 1) Vimmacr 30 Vo
1= 1O mAdC, 1p =) e —

Collectonr- B Breoaldbomnno \‘-"lu:'c Vs wor i Vi
(e = 1Al I =0 i

BEomiter-Base BraaoAchrwn \.u' A Y oBERo S0 ok
1ty = 1) e AU, i = 1O)

Collector Cutalt Cusrond ) P - - Ak
(Ve = 20 VA Iy =

Eoarites Thibol¥ Cusrend | R <0 A
O\hu - “'\-cl-. h = )

()\ CIHIARACTE Rl\"l(‘\

| DO Cusyerns Geaand b )

e =24 Mtk‘_. Ve = 1.0V Say 50 150 -
(e = SO mAdc. Ve = 1.0 Vdo) 28 —

Callocios- Ermither Satusation Voltagsot 13 Vi vy - (356 Vil
e = SO mnAdc, Ip = 3.0 mAdc)

Basce-Emittcs Satmason Viosltagcoi 1 l V uFsaee Has Ve
L= .‘vi‘llo\d-.lu = (Iluu—\l

SANIAL l SSTCINAL O \R AL IPRI\"“( ~

Cosrremnv-Soaan — B .n.!.- ..llh l‘n-!u.x ‘ Iy =50 AN P S ¥
e = 1O mAdC, Vieg = 20 Vo, = Fix N,

Cdutpsast Clapraacstancye Chada 34 =¥
(Ven = ﬂ-'\;k Iy = 0= 14N> NI

Inpot Capescitiamec Coe =4 o~
o\l, - -.l\\.k e =0 1 » 1tk

Caollceonws th(ur.s.nu-«x Con L 4) e
thy = O N = SON F= 1Ix) L

Senxll-Signel Currvset Galo e 583 2Ky -
e = 20 mAR. Veop = 10SEC. T = 1.0 kElx)

Casrront Carn Haupgh Froguomses
h-= 10 mAdc, Vg = N Vdo o ¥ L N1t | T T A - -
(e » 20 mAS Nygy = 1OV 0 AR 9 2 P S ol )

Nodse Fagure ~I 4 Jd5
(o = 1M AN Ve = SO Ve R. = 5 0 Kk o, 1w 1 M Riis !

1y Palsce Tost: Polse Wiadny SO0 s, Pury Ceole

2403




Transistor Testing

« Curve Tracer
Provides a graph of the characteristic curves.

» Digital Meters
Some DMMs measure Bpc or heg.

e  Ohmmeter

Low R Checking the reverse AL
0 | i Vv -
 Checking the forward- Open ) 8 -
. . biased base-to-collector R
biased base-to-emitter . . > ~a
. . 0 junction of an npn 3 C
junction of an npn IR B . \
. transistor. |
transistor. + -




Transistor Casing

* \Various types of general-purpose or switching transistors:
(a) low power
(b) medium power
(c) medium to high power.
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(a) (b) (c)




Transistor Terminal ldentification




Transistor Terminal Identification

Internal construction of a Fairchild transistor in a TO-92 package.

Axial molding
compound injection

= 4

Passivated die

Epoxy package
Copper frame

Locking tabs

I

(Top View)
C B C NC E B C
fual fi3f 2] u]fie] o] fs]

Type Q2T2905 Texas Instruments quad pnp silicon transistor:
(a) Appearance

(b) pin connections.

‘ quieg
! : —a y = amag : - v - |
V2 s e s e 17
c B E NC E B C
NC -~ No internal connection
{a) (b)
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