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Reference Voltage Generation Circuit 

Insensitive to Temperature

1. Research Objective

。

● Analog IC requires

- Operation in wide temperature range

- One voltage reference 

Proposed a reference voltage generator 

- Insensitive to temperature 

- Simple

- Based on

MOS temperature characteristics

2. Point of Our Work

ID-VGS characteristic of M1

3.Proposed Circuit
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As  temperature becomes high

• I1＞Ip, gate-source voltage increases 

• I2＜Ip, gate-source voltage decreases

Temperature characteristics of NMOSFET

Large current(I1) through M4

Small current(I2) through M5, M6

Two gate-source voltages are added

Temperature characteristics are cancelled.

Fairly insensitive 

to temperature

5.Conclusion
 Small reference voltage deviation

0.017V from -20℃ to 120℃

for supply voltage of 3V.

 Next step：focus on supply voltage

Make reference voltage insensitive to

power supply voltage.

I1＞Ip

I2＜Ip
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Supply voltage＝3V

4. SPICE Simulation Result

- P1, P2, P3, P4, M1, M2, M3 compose

a constant current source

- Utilizing M2，M3 for current source

- M4, M5, M6 are used to compensate for

temperature sensitivity of Vref.
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