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Ch 8 ECE569 Analog IC

1. Simple voltage source circuit

2. Constant Gm bias circuit

3. Constant Gm bias circuit using cascode

4. Self-biased CMOS diff amp
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Ch 8 ECE569 Analog IC 8.2.6  Simple voltage source circuits

Bandgap reference: 
• large current through PN junction,
• used for precision purpose 
(eg. Reference voltage of high precision ADC)

5V-to-3.3V converter: 
• high precision not required,
• must be insensitive to supply noise
• MOS-R self bias circuit used
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Ch 8 ECE569 Analog IC Temp dependence of NMOS threshold voltage
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Supply-insensitive constant Gm bias circuit

GmN(M5), GmP(M6) : constant, 
supply-insensitive 
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Ch 8 ECE569 Analog IC Supply-insensitive constant Gm bias circuit
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Supply-insensitive constant Gm bias circuit

gm5, gm6 : constant, supply-insensitive 
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Supply-insensitive constant Gm bias circuit

M1 M2 M3 M4 loop: positive feedback
Any stability problem ?

Answer: No problem since loop gain < 1 
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CMOS diff amp using constant Gm bias circuit

Bias-insensitive constant Gm guaranteed 
for all TR’s in diff amp
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VDD  = 5 V
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Supply-insensitive constant Gm bias circuit using cascode
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Supply-insensitive constant Gm bias circuit using cascode
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Supply-insensitive constant Gm bias circuit using cascode
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VDD  = 5 V
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Supply-insensitive constant Gm bias circuit using cascode
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Supply-insensitive constant Gm bias circuit using cascode
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Normal operation:
Vx close to 0
Turns off MN9,MN10
MN8,MP8: on, small I
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When no current flows

Turns on MP3
starts self-bias circuit
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8.2.10  Self-biased CMOS diff amp 
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Ch 8 ECE569 Analog IC 8.2.10  Self-biased CMOS diff amp 
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8.2.10  Self-biased CMOS diff amp 
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Fig 8.2.20 Self-biased CMOS diff amp 2
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8.2.10  Self-biased CMOS diff amp 
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Ch 8 ECE569 Analog IC 8.2.10  Self-biased CMOS diff amp 

GTL(Gunning Transceiver Logic) receiver circuit
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