


















 
 
 
 
 
 
 



SPICE deck for Prob.1 
 
HW#4 Problem 1 
.include 'model.m' 
 
VDD     vdd     0       dc      1.2v 
RD      vdd     vo      1k 
IB      vdd     g4      dc      600u 
Vid     vid     0       dc 
Vic     vin     0       dc      0.8 
Evi+    vi+     vin     vid     0       0.5 
Evi-    vi-     vin     vid     0       -0.5 
 
M1 vdd vi+ d3 d3 NMOS W=4u L=0.13u 
M2 vo  vi- d3 d3 NMOS W=4u L=0.13u 
M3 d3  g4  0  0  NMOS W=4u L=0.13u 
M4 g4  g4  0  0  NMOS W=4u L=0.13u 
 
.tf V(vo) vid 
*.tf V(vo) vic 
 
.op 
.end 
 
 
Output Result:       
 
****     small-signal transfer characteristics      ( Differential mode operation )  
   
      v(vo)/vid                                =    1.6111 
      input resistance at   vid          =  1.000e+20 
      output resistance at v(vo)       =  974.5869  
 
****     small-signal transfer characteristics      ( Common mode operation )  
   
      v(vo)/vic                                =  -48.6176m 
      input resistance at   vic          =  1.000e+20 
      output resistance at v(vo)      =  974.5869 
 
Notes:  Gm can be got from -Av/Rout.  
 
 


