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*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)
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e Can relate ig and i by the following equation
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— p is constant for a particular transistor

— On the order of 100-200 in modern devices (but can be higher)

— called common emitter current gain.
— is also denoted by Bg.
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Treat transistor as a super-node, by KCL we obtain
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a is called common base current gain. o < 1 but very close to 1.




‘ Symbol of Transistors
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Current Controlled Source

= i independent of V¢
Nonlinear voltage
Controlled Source

= Change voltage controlled
source to current controlled
source
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Large-signal models
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Transistor Characteristic
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Summary of the BJT current-voltage relationships
in the active mode
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‘B]T Characteristics
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‘B]T Characteristics DC Analysis
- naapamIRuaAnYaY /-0 ved BJT. = Fixed Biasing.
i » Emitter-Stabilized Bias Circuit
4 . / region = DC Bias with Voltage Feedback.
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1. Fixed Biasing Ex1 Find I and V. in circuit bias BJ T
Vee lc =PBlg
4§ Re
Re llc Vi +1.Rc =V =0 (2 3KQ |B=VBB Vee V0NV _ 5 003ma
Re C, v . Res 100kQ2
p———0 M2 gy = Ve
I . S T o lg = Bly =100x0.023mA = 2.3mA
Vi G Vee =lcRc+Vee ) E
o— Ves T 3V
i Vop =V —2.3mAx3kQ = 3.1V
Vee =Vee = IR @ -
V.. -V
I — cC BE
B R, (1)




Ex2. Find I, I- and V-, on circuit

Vee =8V

Ex3. Find V., I;and Ry on circuit
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2. Emitter-Stabilized Bias Circuit
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Ex4. Find I, I and V- on circuit B = 80

V=20V




3. DC Bias with Voltage Feedback
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Ex5. Find I, I- and V-, on circuit
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Ex6. Find I, I- and V; on circuit
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4. Voltage Divider Biasing
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Voltage Divider Biasing (con)

Thevenin equivalent
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Ex7. Find I, I and V-, on circuit
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Ex8. Find I, I- and V- on circuit

T VCC: 10V
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PNP Transistor Amplifier
Ex9. Find I, I - and V-, on circuit 3 = 100

Vi=+10V

R;._ = 10 k{}
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DC Analysis
= Find operating pt. Q
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= The transistor is active
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Ex10. Design amplifier circuit at I = 2 mA and V.= +5
V Find R and R
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‘EXM. Find Iy, I, I and V. circuit at Vi, = -0.7, B = 50
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Ex12. Find I, I, I~ and V. circuit at Vi = 0.7, B = 100
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‘ Iy = 43+ 0.043
= 0043 mA (D) Y ®

= 4,343 mA
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