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Equivalent Resistance 
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M1 is in the saturation zone. 
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Conclusion 

Seen from Drain: 

R = ro+RS+gmroRS 

If gmRS >> 1, 

R ≈ gmroRS 

If gmRS << 1, 

R ≈ ro 

 

Seen from Source: 

R = [(1/gm)||ro](1+RD/ro) 

If RD >> ro, 

R ≈ RD/(gmro) 

If RS << ro, 

R ≈ 1/gm 
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DC Gain 
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Hints for gain calculation: 

First, find the equivalent transconductance; 

Second, find the output resistance; 

Third, find their multiplication. 

M1, M2, M3 are in the saturation zone. 
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Pole 

M1 is in the saturation zone, ro is very large, RD << ro. 

1. DC gain? 

2. Poles? 

VB

M1

vOUT

vIN

VSS

VDD

RD

RS

Cin

CL



ASIC & System State Key Lab           5                            X. Sun and et al. 

Frequency Response 

M2 is in the saturation zone. 
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Example 

M1, M2 saturated  

1/gm1 = 1/gm2 = 150 Ω 

λ1 = λ2 = 0 V−1  

Cgs1 = Cgs2 = 250 fF 

Cgd1 = Cgd2 = 80 fF 

Cdb1 = Cdb2 = 100 fF 

Find all the poles. 
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Thank you  

for  

your attention! 


