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Introduction

Amplifier Speaker

Microphone

Telephone mobile

Headsets 

Transistor semiconductor (PNP)

P PN

•Three terminal device
•Three semiconductor regions, above is “pnp”
•E: Emitter, B: Base, C: Collector 
•Voltage between two terminals to control current 
Use as Amplifier or Switch



Transistor semiconductor (NPN)
N NP

NPN Transistor



Symbol of Transistors

PNPNPN

n

n

p
B

C

E

Collector

Base

Emitter

p

p

n
B

C

E

Collector

Base

Emitter

Current Controlled Source

iC independent of VCE

Nonlinear voltage 
Controlled Source
Change voltage controlled 
source to current controlled 
source

EEC

C
B

BCE

IIi

ii

iii

α
β

β
β

=
+

=

=

+=

1

Equivalent  Circuit

วงจรเทียบเคียง BJT แบบ T model

Simplify Current Controlled Source Model
วงจร two port network ของ BJT มีอินพตุ
ขา B และ เอาตพ์ตุขา C. 
β คืออตัราขยายกระแส 
Constant n=1 except

High currents
Constant n=2 except

Low currents 
วงจรเทียบเคียง BJT แบบ π model

PNP Transistor



Large-signal models
แบบจาํลองของ BJT ชนิด pnp ที่ทาํงานในโหมดแอกทีฟ.
เราสามารถแทนแรงดนั vBE ดว้ยแรงดนั vEB

วงจรเทียบเคียง BJT ชนิด PNP แบบ π model

วงจรเทียบเคียง BJT ชนิด PNP แบบ T model

Transistor Characteristic

Summary of the BJT current-voltage relationships 
in the active mode
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•คุณลกัษณะความสมัพนัธ์ iC-vCB ของ BJT ชนิด npn ใน active mode.

•ที่ Collector เป็น current source คงที่ตลอด ซึ่งกระแสถูกควบคุมโดย 
emitter current iE

EC Ii α=

BJT Characteristics



- ทดลองหาคุณลกัษณะ iC-vCE ของ BJT. 

BJT Characteristics DC Analysis
Fixed Biasing.
Emitter-Stabilized Bias Circuit
DC Bias with Voltage Feedback.
Voltage Divider Biasing.

1. Fixed Biasing
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Ex1 Find Ic and VCE in circuit bias BJT
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Ex2. Find IB, IC and VCE on circuit 
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Ex3. Find VCE, IB and RB on circuit
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2. Emitter-Stabilized Bias Circuit
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Ex4. Find IB, IC and VCE on circuit β = 80
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3. DC Bias with Voltage Feedback
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Ex5. Find IB, IC and VCE on circuit
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Ex6. Find IB, IC and VCE on circuit
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4. Voltage Divider Biasing
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Voltage Divider Biasing (con)
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Ex7. Find IB, IC and VCE on circuit
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Ex8. Find IB, IC and VCE on circuit
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PNP Transistor Amplifier
Ex9. Find IB, IC and VCE on circuit β = 100



DC Analysis
Find operating pt. Q

Let us β =100 and α =0.99

The transistor is active
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Ex10. Design amplifier circuit at IC = 2 mA and VC = +5 
V Find RC and RE

100=β

Ex11. Find IE, IB, IC and VC circuit at VE = -0.7, β = 50 Ex12. Find IE, IB, IC and VC circuit at VBE = 0.7, β = 100
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