






Problem #8 
 
Parameterized degenerated transistor: 
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Circuit to check G11 and G22: 
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m2
freq=
real(Y(2,2))=0.010

134.0GHz

m3
freq=
G11_calc_3=0.008

125.0GHz

m4
freq=
G22_calc_3=0.008

125.0GHz

Eqn w = 2*pi*freq

Eqn G22_calc_3=( (1/79.4)/(1+.1007*5.835))*freq/freq

Eqn G11_calc_3=(2*pi*freq*80.17e-15/(1+.1007*5.835))**2*4.96
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Zoomed in on intersection: 
 

 
The main discrepancy is the frequency dependence of G22 caused by the source degeneration.  The design 
model G11 and G22 (dotted lines) intersect at 126Ghz as intended, but since G22 is increasing, their actual 
simulated intersection is at 134GHz. 



Full amplifier: 
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Results: 

 



We can see above that the low frequency gain is consistent between simulation and calculation.  There are 
discrepancies between calculated loss and simulated loss, the gate transfer response rolls off faster than the 
calculations suggest, in part because of the cutoff frequency of the line itself.  The drain line frequency response 
also indicates a frequency dependence at higher frequencies because of the source degeneration, which results 
in the amplifier having a lower 3dB bandwidth than we expected, at 105GHz instead of 118 GHz. 
 
We also observe that the loss on the gate and drain lines is equal at 126GHz, the frequency at which G11=G22. 


