
Series Series Feedback

Vplus 15V:= Vminus 15− V:= VBE 0.65V:= VEB 0.65V:= VT 25.9mV:=

β 10307
:= Rp A B, ( )

A B⋅
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:= R1 53kΩ:= R2 13kΩ:= R3 1.94kΩ:=

R4 10kΩ:= R5 1.3kΩ:= R6 1.25kΩ:= R7 26kΩ:= R8 3.0875kΩ:=

RL 10kΩ:= VB1 Vplus
R2 R1−

R2 R1+
⋅ 9.091− V=:= VE1 VB1 VBE− 9.741− V=:=

I1

I2

⎛⎜
⎜⎝

⎞⎟
⎟⎠

R4 R5 R6+( )⋅

R4 R5+ R6+

R7

R4 R6⋅

R4 R5+ R6+

R8−

⎡
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎦

1−

VE1 Vminus−

VEB

⎛⎜
⎜⎝

⎞⎟
⎟⎠

⋅
0.525

4.209
⎛
⎜
⎝

⎞
⎟
⎠

mA⋅=:=
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:= RF2 Rp R3 R4, ( ):= RF1 R5:= RC2 R6:=

Rte1 Rp RF2 RF1 RC2+, ( ):= Rte2 Rp R8 RL, ( ):= RC1 R7:=



Series Shunt Feedback Amplifier Diff Amp Input
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Use the formulas for the resistive load on the diff amp 
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= VT 25.49mV:= VBE 0.65V:= β 10300
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β 1+
1=:= I6 0.2mA:= I7 1.8mA:=

Vout 0V:= RF1 10kΩ:= RB 100Ω:= RL 10300kΩ:=

R1 10kΩ:= Vplus 15V:= Vminus 15− V:= RF2 10300kΩ:= To get Open Loop
Gain

Gain of Q6-Q7 to be -100 Q6 is an emitter follower with a gain of approx 1 so



A67
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re7 RE7+
= A67 100−:=
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Eqn 11.39 page 159
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Now change RF1 10kΩ:= RF2 90kΩ:=
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Fig. 11.12 VBE Multiplier to Bias Output Stage I67 I6 I7+ 2 mA⋅=:=
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Pick I8 2mA:= I9 2mA:= RE8 100Ω:= RE9 100Ω:=

I23 I67 0.2⋅ 0.4 mA⋅=:=

Then
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Current Mirror Load on Diff Amp
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Pick RE11 600Ω:= RE7 600Ω:= IR4 0.1 I11⋅ 0.2 mA⋅=:=
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IR4
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Shunt-Shunt Amplifier

Vplus 15V:= Vminus 15− V:= β 10200
:= RG 0Ω:= R1 10kΩ:=

R2 487kΩ:= R3 109kΩ:= R4 100Ω:= R5 10kΩ:= R6 120kΩ:=

R7 5kΩ:= R8 18kΩ:= RL 10kΩ:= VBE 0.65V:= VT 25.9mV:=
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R3 R2−

R2 R3+
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1 A b⋅+
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Shunt Series

Vplus 15V:= Vminus 15− V:= R1 10kΩ:= R2 500kΩ:= R3 100kΩ:=

R4 100Ω:= R5 8.7kΩ:= R6 21.0375kΩ:= R7 2.3375kΩ:= R8 40kΩ:=

R9 2.5kΩ:= RL 10kΩ:= VBE 0.65V:= VT 25.9mV:=

Rp A B, ( )
A B⋅

A B+
:= VB1 Vplus

R3 R2−

R3 R2+
⋅ 10− V=:= VE1 VB1 VBE− 10.65− V=:=

RG 0Ω:= I1
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R5
0.5 mA⋅=:= VC1 Vplus I1 R8⋅− 5− V=:=
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4 mA⋅=:= β 10307

:=

re1
VT
I1

:= re2
VT
I2

:= R67 Rp R6 R7, ( ):=
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R23 Rp R2 R3, ( ):= R1 Rp R1 R23, ( ):=
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× Ω=:=
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× Ω=:=
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Series Shunt Amplifier
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Rp A B, ( )
A B⋅

A B+
:=

VT 25.9mV:=

VBE 0.65V:=

VEB 0.65V:=

RL 10kΩ:=

Vplus 15V:= Vminus 15− V:= Rg 0:= R1 28kΩ:= R2 15kΩ:=

R3 1.8kΩ:= R4 13kΩ:= R5 20kΩ:= R6 5.1kΩ:= R7 1.8kΩ:= R8 100Ω:=
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b
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Put cap to ground from emitter of Q2
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