
















SPICE deck for problem 2a: 
 
.title Homework 4 - Problem 2a 
 
.option nomod post 
.include ../models.sp 
 
m1 out1 in out2 0 nmos w=4u l=0.13u 
m2 out2 out2 0 0 nmos w=4u l=0.13u 
m3 out1 out1 dd dd pmos w=4u l=0.13u 
 
vdd dd 0 dc=1.2 
vin in 0 dc=0.908 ac=1 
 
.op 
.tf v(out1) vin 
.end 



SPICE result for problem  2a: 
 
 
***** operating point status is all       simulation time is     0.      
    node    =voltage      node    =voltage      node    =voltage 
 
 +0:dd      =   1.2000  0:in      = 908.0000m 0:out1    = 695.0375m 
 +0:out2    = 429.0277m 
 
 
 
 **** mosfets 
 
 
 subckt                                    
 element  0:m1       0:m2       0:m3       
 model    0:nmos     0:nmos     0:pmos     
 region     Saturati   Saturati   Saturati 
  id       150.0512u  150.0512u -150.0512u 
  ibs       -4.2903f    0.         0.      
  ibd       -6.9504f   -4.2903f    5.0496f 
  vgs      478.9723m  429.0277m -504.9625m 
  vds      266.0098m  429.0277m -504.9625m 
  vbs     -429.0277m    0.         0.      
  vth      347.9627m  300.0000m -300.0000m 
  vdsat    131.0096m  129.0277m -204.9625m 
  beta      17.4849m   18.0262m    7.1437m 
  gam eff  200.0000m  200.0000m  200.0000m 
  gm         2.2907m    2.3259m    1.4642m 
  gds       28.4943u   27.6387u   20.9229u 
  gmb      225.8149u  300.2692u  189.0250u 
 
 
 
 ****     small-signal transfer characteristics 
 
      v(out1)/vin                              = -734.3052m 
      input resistance at         vin          =  1.000e+20 
      output resistance at v(out1)             =  667.2029  



SPICE deck for problem 2b: 
 
.title Homework 4 - Problem 2b 
 
.option nomod post 
.include ../models.sp 
 
m1 out1 in out2 0 nmos w=4u l=0.13u 
m2 out2 out2 0 0 nmos w=4u l=0.13u 
m3 out1 out1 dd dd pmos w=4u l=0.13u 
 
vdd dd 0 dc=1.2 
vin in 0 dc=0.908 ac=1 
 
.op 
.tf v(out2) vin 
.end 



SPICE result for problem 2b: 
 
 
***** operating point status is all       simulation time is     0.      
    node    =voltage      node    =voltage      node    =voltage 
 
 +0:dd      =   1.2000  0:in      = 908.0000m 0:out1    = 695.0375m 
 +0:out2    = 429.0277m 
 
 
 
**** mosfets 
 
 
 subckt                                    
 element  0:m1       0:m2       0:m3       
 model    0:nmos     0:nmos     0:pmos     
 region     Saturati   Saturati   Saturati 
  id       150.0512u  150.0512u -150.0512u 
  ibs       -4.2903f    0.         0.      
  ibd       -6.9504f   -4.2903f    5.0496f 
  vgs      478.9723m  429.0277m -504.9625m 
  vds      266.0098m  429.0277m -504.9625m 
  vbs     -429.0277m    0.         0.      
  vth      347.9627m  300.0000m -300.0000m 
  vdsat    131.0096m  129.0277m -204.9625m 
  beta      17.4849m   18.0262m    7.1437m 
  gam eff  200.0000m  200.0000m  200.0000m 
  gm         2.2907m    2.3259m    1.4642m 
  gds       28.4943u   27.6387u   20.9229u 
  gmb      225.8149u  300.2692u  189.0250u 
 
 
 
 ****     small-signal transfer characteristics 
 
      v(out2)/vin                              =  463.3582m 
      input resistance at         vin          =  1.000e+20 
      output resistance at v(out2)             =  206.1600  
 


