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Transistor Construction
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Transistor Operation

+ Majority carriers
_h.-

e 87

* Minority carriers

pnp transistor

r-P"
]

Depletion region

+ —
. . ||‘,

-

+ —
1
- Biasing a transistor: (a) forward-

bias; (b) reverse-bias. (b)

(a)

S 3 e 9o LS JUL Jaie (dad 9rapsl Al 5l Sl an)l az gy JWIL pn dlios o 058 eiassilys S Old misly g LS
active mode Jlaall baaidly Houuisl Al jLeoei¥! 1ia (oo ¢ guSe jlemily sueld-aazll dngy agaLATij_zL) Bacld-ce Ll Apng oyld coMel
Sl dadd ol Solug LASY Jalgall e Ul UL ol Jl 6% Los A8 oyl dalaill) o0 WL (ouse Shmily BuclE-aazxll

g Lﬁ*“"‘ PR EAENY Jalg=]l

https://manara.edu.sy/ ’



>y

6)jliaJl

Transistor Operation
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Bipolar Junction Transistor
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Bipolar Junction Transistor
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Common-base Configuration
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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.
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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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Establishing the proper biasing
management for a common-base

pnp transistor in the active region.
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Biasing
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Breakdown 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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Common-emitter Configuration
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(a) npn

(b) pnp

Transistor dc bias circuits.
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Characteristics of a silicon transistor in the common-emitter configuration: (a) collector characteristics; (b) base characteristics.
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Common-emitter Conflguratlon
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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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DC Load Line
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First, determine /¢ (gqy).

; - VCC - VCE(sat) B 10V —-02V » 08V = g mA
Clsat) = Rc B dokn 1ok "

Now, see if Ip is large enough to produce I¢(say).

Veg — Veg 3V — 07V 23V
Iy = —28——PE = = 0.23mA
Rp 10k 10 k()

Ic = Bpclg = (50)(0.23 mA) = 11.5mA
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Limits Of Operation
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Limits Of Operation
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Py = 800 MW alac delaiul Jai e

Re = 1.0k % 429 de(mag= 100 MA slacl 755 Lo

R, 4 Vee adl &ed e Vg0 = 15V (olac]
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First, find Iy 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 /.4 and ideally will not change with V. It is determined only
by Iy and Bpc.
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DC Biasing—B|Ts
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