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Transistor Operation

* Minority carriers

+ Majority carriers .
—_— pnp transistor
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Biasing a transistor: (a) forward-
bias; (b) reverse-bias.
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Transistor Operation
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Bipolar Junction Transistor
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Bipolar Junction Transistor

Collector-base R i
,—T—‘ / eall Jaadl Lags Al § oyl slws!

J

Collector

npn g AL a1 S Jlaie

MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy




D

-

* * 4Ll JdI common junction A8 4] sl E,Ua.@.a Ay

e Ie, ...‘;_*E w 1ol n C...ﬁ Jad Gl o AS e 0SS (A «(pnp, pnp) gl Al
p |n| p | St oy - : . :
E ; ¢ B @a)}” alags Jl 4,3\.«\.” IS J.4p‘9.’3 c)j.n.uv.»\j\.l.‘ C)zj\j
;4 f:;f Sl Buclall Aoy ae ygiwiilys Byl ISl e
N -t -t .common-base
Il A o=l +1
T Ve Ve W Ve = lcT g
Iy I, Iy I
o> > o B & * .C 3L e Buelall Asgd Lwdlly S5l Byls Sliielyl JSES

; oo ol Byl alfelyly AT Ly Vsl £, cel
H+ IHT . VCB J_@J‘j ‘/C M‘ )L.A.S

Notation and symbols used with the common-base configuration: (a) pnp transistor; (b) npn transistor.
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Input or driving point characteristics for a common-base silicon transistor amplifier.

MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy




Itage characteristics of the common-base circuit
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Common-base circuit configuration with constant current source biasing: (a) an npn transistor and (b) a pnp transistor
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Common-base Configuration
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common-base, short-circuit, amplification factor
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Establishing the proper biasing
management for a common-base

pnp transistor in the active region.
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Common-emitter Configuration
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Notation and symbols used
with the common-emitter
configuration:

(a) npn transistor;

(b) pnp transistor.
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Transistor dc bias circuits.
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Common-emitter Conflguratlon
S =gl =1 Ly gl AL el A Bl 2o Laws L) (o 38Nl (6 AS AL e all Alogd 2l Jlndl g2 LeS

U]a.a_}ﬁ ERU RSP Lof Ag saclall sLad daliseq mﬁ d}i oo Vg Eeldl - to_zl\ @.'zj\ =9 (C).zj‘ L) | tagl\ She Cne A3Ha! E).'zj\ 8 an ‘_..,Ia.:j'
Ve CJ'%J‘ A Lalizs 9 d:-i oo (Celdl — Buclall ._\.{‘.>-) Ve JdsJl g (Bueladl HLa) g J5 Il HLS co ATl IS e

‘(a..cu\—@.gh L) Ve Cjk]\ > Sal.p' 2o b 5.:\.1)' Slass e &a.zl\ oba olé dy Jaad) Hlat 4l dagat dcudlly GJ.'zJ\ Brae (o Lasde 4o LS
Ie ! s e 3G Ve ! ] ol lldd

cut-off region alaill dakaiag saturation region ¢ i dalaiag active region allaall dakaill : sbolio LM (o 7,5 Baee allis

S e 33lmin (@il Aliog) bl — aazell Aliogy lialal 83lmia (U5 )l Asag) Secldl suclall Aoy Led 4S5 31 Wladdl Aalaiall Ludlly
LA g ATl mieiaaS Herwiil il Led Jaay (Jlg Iy saelall Lot AU 40,8 Jal e el e (ediusn Uslas) linear Jasl ¢ 3ol dalaill sda

Liolal Blmie e Ll — pazell 2logy el — uelall Aoy (yo S (39550 £ Lyl Al Lof
Leuse Bilmio el — pazell Alungy ccue Ll — suelall Aumy (o IS 095 aladll dilais Lof
Al wblgd) guasd el sia § pusiuny OFF Ulxdl aladll dalaiag «ON el ¢ L) dalaia (§ switch g ASI) 7 liaeS jgitewssl Al Jany

MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy




Cutoff: Collector leakage current (I ) is extremely small and
is usually neglected. Base-emitter and base-collector

junctions are reverse-biased. R
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Transistor DC Model

Ideal dc model of an npn transistor
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Now, see if Ip is large enough to produce I¢(say).
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Ic = Bpclg = (50)(0.23 mA) = 11.5mA
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First, find /g so that you can determine /c.

Yap= Ver  SV-— 07V
i A T — 195 uA
Rp 22 k()

Ic = Bpclg = (100)(195 wA) = 19.5 mA

Ic 1s much less than /¢,y and ideally will not change with Vc. It is determined only
by Iy and Bpc.

i E
MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy ‘g%z



[

ojligJl

DC Biasing—B]JTs
dsall 8yt ac bl 4l de 8 poiad | Ayl A8 20 gl A Slasias Slyls Jeloes cdlay

Aol dlyud) e 8yluld 8 yaiud) dyldl Lad (SCo éi «superposition duaidl 4,las Godas

e u-«ia_”_g 4?44._9\.7_7..‘.\ Zt_s\_szY\ ul.c.).'{j_'i SJ.M\ SJU_‘\ Q\j«'.A‘)Lo {Q.&j Qi é)j.’i_w).ob'm ‘»a.‘z.@.l‘ EJ‘J M@S QLI.ST ‘»a.l.a_” ey
2 Baes (pess il Al Jee dads adge Laal cdalge Bue I oo Byl @ Brerudl 8,Ladl oty @Sl ol

)Wﬁ\jﬂ\
A dgball 8L gaday (Shas Lacay oo el dadly Ll Sorun M (o Hgrwil Al Joadl dlads ange sLas) o

.(BaisingJ'L*m\))j_z_szwuwmsjm@_ﬁcd.uJ\ aass sl 3 Jss J ol

Sl IS (e Osiss AN )5 Bires (pags Joadl Aadi aun e L) Hoiwsil il jusdd puseiad (S @LbI e aall ueg,
ik iz dlg HLald Heru

i E
MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy ‘g%:



[

ojligJl

eeadl Jlmo dumm ygiwiil Al Bes w9 5L WS (o Jeadl Ands ange sl | grgiuil Al el Bls (&
Jeudl s, Lat (Sl

.q-pointT)\.p.L&\ 9l quiescent point LSLudl Joall dlaas E35 I gl o Sas Y A4S L rad Joall dadi 0 ®

A B, C,D Jas blas dayl an ssiwwiil il Snas pasbas 4 e ©

Llas Lpd aas & M‘M.L\j—d‘ aimwd&c&haéimdw)w}swug_?d@j@m Byls pasas  ®
active region laall dalailly Joadl

sl le(man) Lalacy| (G)."z.” HL) &o.‘.zl‘ sle sl géﬁiﬂ L) o ddasedl aabasl) of i\JL&.&J‘ Ll dgu> pds  ®
‘PC(max) de bz Y| L.é‘ziﬂﬁ c()j.’i_w):\jm C):'xj\ > 9R9 ia..CL)— . .\..Q.>-) VCE(max) Lédé_cﬁ\ A.Q_g}\ w é.\}g\.ﬂ\
AV Vg (san b O 1) g lead| dalaiag (1 <0 Led 0585 (&) cut-off aoall 4alaiag

3

$\e

MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy




