


! NONLINEAR MESFET MODEL  
! OPTOTEK LTD.  
!  
FILES  
\MMICAD\ATTEN\P2VP47.S2P MESCS 101  
!  
! SET UP THE VOLTAGE CONTROL VARIABLE  
VAR  
 VC1=20  
!  
CKT  
MODVAR VG=50
! A USER DEFINED MESFET NONLINEAR MODEL 
! AS A FUNCION OF GATE BIAS  
! RDIST=-.2 + .98VG -.103VG^2 +.0041VG^3
! -6.5E-5VG^4 + 3.65E-7VG^5  
! CDIST = .615/(1 + 0.01VG)^1.8  
 SRL 1 2 R=2.5 L=0.01  
 RCLIN 2 3 4  &  
  R={-.2+.98*VG-.103*VG^2+.0041*VG^3-6.5E-5 &
*VG^4+3.65E-7*VG^5 }  &  
  C={ .615/(1.+.01*VG)^1.8 } L=1  
 SRL 3 5 R=3 L=0.05  
 SRL 4 0 R=1.75 L=0.03  
 CAP 2 4 C=0.05  
 CAP 3 4 C=0.04  
 CAP 2 3 C=0.014  
!************************************************
!FMOD IS THE MODEL; THE DEFAULT VALUE OF 
!VG IS 50%  
 DEF2P 1 5 FMOD ( VG=50 )  
!************************************************
! CONNECT THE MODEL  
 FMOD 1 2 0 VG=VC1  
 DEF2P 1 2 MOD  
 
!CONNECT THE MESFET  
 MESCS 0 2 1 M=1  
 DEF2P 1 2 MES  
 
FREQ  
 SWEEP 2 8 .5  
 
! DEFINE THE OUTPUT DEFINITIONS.  
OUT  
 MOD S11 IO  
 MES S11 IO  
 MOD S12 IO  
 MES S12 IO  
 MOD MAG[S11] MPP  
 MES MAG[S11] MPP  
 MOD ANG[S11] MPP R  
 MES ANG[S11] MPP R  
 MOD MAG[S12] MPP  
 MES MAG[S12] MPP  
 MOD ANG[S12] MPP R  
 MES ANG[S12] MPP R  
!  
! DEFINE THE OUTPUT GRID  
GRID  
 MPP 2 8 0 1 R -180 180  
 
!LABEL THE GRAPHS  
LABEL  
OPTOTEK ZERO-DRAIN-BIAS MESFET MODEL  

Figure 3  S-Parameter Prediction for a 600 Micron Optotek MESFET



Figure 4  Optimized Electrical Schematic of the Attenuator

(b)  S11 vs Frequency (a)  S21 vs Frequency

Figure 5  Simulated Attenuator Performance



Figure 6  Final Layout

Figure 7   Attenuator Measured Performance


