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Outline
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1) Finish MOSFET Current Mirrors

2) BJT Current Mirrors

3) CB/GG with Active Load



MOSFET current mirror – ideal IREF
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MOSFET current mirror – PMOS
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MOSFET current mirror – as Active Load (in CS)
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MOSFET current mirror – Extending to multiple stages
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MOSFET: Design
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MOSFET: Analysis
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MOSFET current mirror
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MOSFET current mirror
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MOSFET current source
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P- MOSFET current source
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Can also set IREF with Transistors
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Outline
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1) Finish MOSFET Current Mirrors

2) BJT Current Mirrors

3) CB/GG with Active Load



BJT Current Mirror
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Design
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BJT “Current Mirror”
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BJT Current Mirror
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BJT Current Mirror (discussion)
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BJT Current Mirror (discussion)
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BJT Current Mirror (different areas)
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BJT Current Mirror – Numerical Example

25

VCC = +5 V

  
R

1
= 8.49 kW

 b = 75

VBE = 0.7 V

  
I

R
1

= 0.5 mA

  
Q

2

  
Q

1

  

m =
A

EB2

A
EB1

  

I
C2

I
R

1

=
m

1+ m+1( ) b
1+

V
CE

-V
BE

V
A2

æ

è
ç

ö

ø
÷

m = 9 

VA2 = 

IC2 = 0.5mA      9

1+ (10/75)

= 4.0 mA 

8x IR1, versus 9x 

area ratio 

0.5 mA

0.053 mA

0.006 mA

0.44 mA



Current Mirror (output resistance)
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Current Mirror as active load
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CE with Active Load – Small Signal
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PNP and NPN current mirrors
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Fig. 7.31 6th Ed. Sedra and Smith



Current Mirror Comments
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Many sophisticated current mirror / current source 

circuits exist (to minimize beta mismatch, maximize 

output resistance.

See:   Sedra – Smith 6th Ed. Sec. 7.5

Sedra – Smith 7th Ed. Sec. 8.6 



Outline
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1) Current Mirrors

2) Common Source with “active load”



Basic IC gain cell
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Maximum gain
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Maximum (intrinsic/self)  gain
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Basic IC gain cell (BJT)
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Intrinsic gain (BJT)
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Intrinsic gain (BJT)
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Implementation
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1) Finish MOSFET Current Mirrors

2) BJT Current Mirrors

3) CB/GG with Active Load



Common base

40

+

u0

-
+

u i

-

C

E

+

-

Rseries

us RE

B

VCC = +5 V

  
Q

2

  
R

1

  
Q

1

Q3



Common base amplifier
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CB input resistance
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CB input resistance (ii)
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CB input resistance (iii)
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CB Output Resistance
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CB Output Resistance
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Common base amplifier
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Common base with Active Load
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Common gate amplifier
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Common gate with Active Load
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R0’ = ro [1 + gm (RS||Rseries)] = ro [1 + gm (RTh-S)

R0 = R0’ || RCM = R0’ || ro2
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