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Referenced Self-bias Current Source

 
This circuit provides an output current IOUT that is independant of the supply voltage, but 
instead is dependant on the MOS threshold voltage VT. 
 
The circuit of the referenced self-bias current source is shown in Figure 1. 
 

 

IOUT 

VDD

M3 

I1 

M4

VSS 

M1 

M1

M5 

R

I2

 
 

Figure 1 Referenced self-bias current source. The resistor R sets the current through 
M2 and M4 which is then mirrored through M3 and M1 ensuring I1 = I2. 
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Normally the voltage required on the gate of M1 will be: 
 
Vgs1 = VSAT1 + VT1 
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Therefore, Vgs1 ~ VT1 
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Example 
 
Design a referenced current source for Iout of 50uA and a referenced output voltage of 
1.5V. Also produce a plot of supply voltage vs output voltage. 
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The ADS simulation for this example is shown in Figure 2. 
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Figure 2  ADS simulation of the referenced self-bias current source example. To give a 
1.5V output voltage a 40K ohm resistor is connected to the output current source 
MOSFET10.
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Figure 3 Result of the ADS simulation shown in Figure 2 
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