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Research Background
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Basic Bipolar Transistor Current Mirror Circuit
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ΔI1 = Iin1-Iout =
(N+1)Io

β



Bipolar Transistor Current Mirrors Circuit 
with Base Current Compensation Configuration
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Bipolar Transistor Current Mirror Circuit 
with Cascode and Base Current Compensation Configuration
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Bipolar Transistor Current Mirror Circuit with Cascode,
Level-Shift and Base Current Compensation Configuration
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Bipolar Transistor Current Mirror Circuit with Cascode,
Level-Shift and Base Current Compensation Configuration
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Bipolar Transistor Current Mirror Circuit with Cascode,
Level-Shift and Base Current Compensation Configuration
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Simulation Circuit

Vcc(5V) Vcc Vcc

Vcc Vcc

Vout(1V)

…

…

Iin

R2

R1

R3

R3

R1=3kΩ R2=50Ω R3=8kΩ

Vout(1V) Vout(1V)

R2 R2 R2

1.218mA
1.221mA 1.221mA1.49

uA
203uA

1.81
uA

203uA

6.16uA 6.16
uA

6.16
uA

6.16uA

12/27



Contents

• Research Background

• Bipolar Current Mirrors with Base Current 
Compensation

• Bipolar Differential Amplifier with Base Current 
Compensation

• Curvature Compensation Circuit in Bandgap 
Reference Circuit with Base Current Compensation

• Summary 

13/27



Basic Bipolar Differential Amplifier 
with Resistor Load
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Basic Bipolar Differential Amplifier 
with Active Load
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Bipolar Differential Amplifier with Base Current 
Compensation and Simple Active Load
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Bipolar Differential Amplifier with Base Current 
Compensation and the Cascode Active Load
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Bipolar Differential Amplifier with Base Current 
Compensation and the Wilson Active Load
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Simulation Circuit
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Simulation Result
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Curvature Compensation Circuit
in Bandgap Reference Circuit
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Curvature Compensation Circuit in Bandgap Reference 
Circuit with Base Current Compensation

Iin2
=0

Vdd

R3

Vdd(5V)

Ip

Ip Ip Q1

Q2

Bandgap 
Reference 

Circuit
VBGR

VBGRC

M1 M2
M3 M4

Icomp

W1/L1=0.65u/0.5u
W3.4/L3.4=50u/0.5u

W2/L2=1u/0.5u
R3�2kΩ

Vdd
Vdd

R2

R1

+-

A1
Ic

23/27



Simulation Circuit
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Summary

1. Cascode current mirror with PNP level-shift
and base current compensation technique

• Deviation reduction between input and output currents
• Stable output current under lower output voltage

2. Differential amplifier with Wilson active load
and base current compensation technique

• High input impedance
• High gain

3. Curvature compensation circuit
with the base current compensation technique
• Dependable and simple curvature compensation
in bandgap reference circuit
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