






 
 
 
 
 
 
 



SPICE deck for Prob.1 
 
* Hw5 Prob.1 
 
.include 'model.m' 
 
Vdd vdd 0 dc 1.2 
Rref 5 0    1k 
Rs   vdd 6  380 
Rl1 vdd vo+ 10k 
Rl2 vdd vo- 10k  
Vi+ vi+ 0 dc 0.9 
Vi- vi- 0 dc 0.9 
 
M1 1 1 vdd vdd   PMOS W=4u L=0.13u 
M2 2 1 vdd vdd   PMOS W=4u L=0.13u 
M3 4 3 1  1      PMOS W=4u L=0.13u 
M4 3 3 2 2       PMOS W=4u L=0.13u 
M5 4 4 0   0     NMOS W=4u L=0.13u 
M6 3 4 5   5     NMOS W=16u L=0.13u 
M2s 6 6 0  0     NMOS W=5u L=0.13u 
M1s vdd 6 4 4    NMOS W=0.13u L=1u 
M7 d7 4 0 0      NMOS W=4u L=0.13u  
M8 vo+ vi- d7 d7 NMOS W=8u L=0.13u 
M9 vo- vi+ d7 d7 NMOS W=8u L=0.13u 
 
.op 
.tf V(vo+,vo-) vi+ 
.end                   
 
Output Result 
 
      gm5= 1.0034m 
 
****     small-signal transfer characteristics 
   
      v(vo+,vo-)/vi+                                   =   10.0817 
      input resistance at         vi+                =    1.000e+20 
      output resistance at v(vo+,vo-)          =    19.4769k 
 
 


