ECE 321 - Homework #4
CE/CC/CB Amplifiers. Due Monday, May 1st, 2017

Assume 3 =100. From homework set #3, the Q point for the circuit below is

Vce =6V
Ic=1.2mA

+12Vv

59k lc ‘ a

Vin
S
| M

vin 12k 1k —— 20k




1) Common Emitter Amplifier:

1a) Draw the small circuit equivalent for this circuit configured as a common emitter amplifier driving a 20k load
(shown above)
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1b) Determine the 2-port model for this amplifier.

Rin = 59k|112k[14330 = 3020
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2) Common Base Amplifier:
2a) Draw the small circuit equivalent for this circuit configured as a common base amplifier driving a 20k load
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2b) Determine the 2-port model for this amplifier.
Rin = 1kI14333[|2% = 41.1
Ai=0
Rout = 4K
Ao =10 =492.1
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3) Common Collector Amplifier:

3a) Draw the small circuit equivalent for this circuit configured as a common collector amplifier driving a 20k load
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3b) Determine the 2-port model for this amplifier.

Rin = 59k|112k[14333 = 302002
An = (2055 ) _ 06971

12k|159k+4333

0)

O

Rout = 1k114333][%228 = 41.1Q
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4) Determine the 2-port model for a 4-stage amplifier:
CB : CE: CE:CC
First, find the 2-port model for a CE : CC combination

Vout

4k 3020 41.1
V3
0.6971 Vout 0.9589 V2
Ri, = 3020
Ain = 0
Rout: Short Vin. Apply 1V to Vout. Measure the current
Vs = (4k+43§20) 0.6971 =0.3972V
V3 =0.9589V, = 0.3809V
1-0.3809
I = ( 411 )
1 411
Rou =7 = (1—0.3809) =66.4Q
Aout: Apply 1V to Vin, measure Vout
Va = (522 )(-01.) + (525 ) (0.6981)0.9589V.
( 3020 )
V, = 3020+4k ) (_91.1) —_633
1—(%‘;20) (0.6981)0.9589
V, =0.9589V, = -60.7
Vout

Vin AA A

3020 60.7 Vin




Now add a CB : CE in front
Vin ak V2 4 V3 66.4 Vout
41 92.3Vin 3020 <> -92.3V2 3020 -63.3V3
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Rin = 3020

Ain = 0

Rout = 664

Aot =92.3- (303200234k) -(92.3) - (303200234k) -(~66.3) = —104, 533

66.4

41 -104,533 Vin




