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.tran 0 200m 10m 1u

.model IRF122   NMOS(Level=3 Gamma=0 Delta=0 Eta=0 Theta=0 Kappa=0.2 Vmax=0 Xj=0 Tox=100n Uo=600 Phi=.6 Rs=.1284 Kp=20.58u W=.59 L=2u Vto=3.762 Rd=.1113 Rds=444.4K Cbd=640.5p Pb=.8 Mj=.5 Fc=.5 Cgso=619.6p Cgdo=169.8p Rg=7.846 Is=120.1p N=1 Tt=137n)

.four 20K V(out)

.model IRFD110  NMOS(Level=3 Gamma=0 Delta=0 Eta=0 Theta=0 Kappa=0.2 Vmax=0 Xj=0 Tox=100n Uo=600 Phi=.6 Rs=.3304 Kp=20.81u W=.19 L=2u Vto=3.759 Rd=84.5m Rds=444.4K Cbd=381.5p Pb=.8 Mj=.5 Fc=.5 Cgso=1.692n Cgdo=212.7p Rg=2.946 Is=389.8f N=1 Tt=220n)

.model IRFD9110 PMOS(Level=3 Gamma=0 Delta=0 Eta=0 Theta=0 Kappa=0.2 Vmax=0 Xj=0 Tox=100n Uo=300 Phi=.6 Rs=.5286 Kp=10.29u W=.25 L=2u Vto=-3.909 Rd=.34 Rds=444.4K Cbd=309.5p Pb=.8 Mj=.5 Fc=.5 Cgso=3.975n Cgdo=284.3p Rg=3.171 Is=6.567f N=4 Tt=8800n)

.MODEL MJE340 NPN(IS=8.010E-13 BF=123.09 VAF=100 IKF=1.0825 ISE=4.0538E-11 NE=1.5 BR=0.00419 VAR=100 IKR=0.05102 ISC=1.4644E-10 NC=2.0 RE=0.0098 RC=2.015 RB=0.00444 CJE=1.58E-09 CJC=1.35E-10 TF=1.65E-8 XTF=10 VTF=10 ITF=1 TR=1.0E-8 EG=0.64 XTB=0.95)

.MODEL MJE350 pnp(IS = 2.7544E-13 BF = 128 BR = 0.0362 ISE = 1.9546E-12 NE = 1.5 ISC = 5.24807E-12 NC = 2 VAF = 100 VAR = 100 IKF = 0.3663 IKR = 0.007544 RB = 0.0085 RE = 0.00 RC = 0.042 CJE = 9.572E-12 VJE = 0.748 MJE = 0.371 FC = 0.5 CJC = 1.147E-11 VJC = 0.541 MJC = 0.329 TF = 8.262E-10 XTB = 1.125 EG = 0.75 XTI = 3)

.model IRF9610 PMOS(Level=3 Gamma=0 Delta=0 Eta=0 Theta=0 Kappa=0.2 Vmax=0 Xj=0 Tox=100n Uo=300 Phi=.6 Rs=78.36m Kp=10.38u W=1.8 L=2u Vto=-3.813 Rd=.2527 Rds=888.9K Cbd=1.369n Pb=.8 Mj=.5 Fc=.5 Cgso=5.136n Cgdo=54.11p Rg=.5203 Is=870E-18 N=2 Tt=325n Vds=200 Ron=3000m Qg=11n)

.model IRF610   NMOS(Level=3 Gamma=0 Delta=0 Eta=0 Theta=0 Kappa=0.2 Vmax=0 Xj=0 Tox=100n Uo=600 Phi=.6 Rs=.5804 Kp=20.77u W=.45 L=2u Vto=3.886 Rd=.5781 Rds=888.9K Cbd=220.5p Pb=.8 Mj=.5 Fc=.5 Cgso=517.7p Cgdo=61.68p Rg=.2597 Is=1.647p N=1 Tt=295n)

.model JBF862 NJF(Beta=47.800E-3 Betatce=-.5 Rd=.8 Rs=7.5000 Lambda=37.300E-3 Vto=-.57093 Vtotc=-2.0000E-3 Is=424.60E-12 Isr=2.995p N=1 Nr=2 Xti=3 Alpha=-1.0000E-3 Vk=59.97 Cgd=7.4002E-12 M=.6015 Pb=.5 Fc=.5 Cgs=8.2890E-12 Kf=87.5E-18 Af=1)

.SUBCKT irf540n 1 2 3
* SPICE3 MODEL WITH THERMAL RC NETWORK
**************************************
*      Model Generated by MODPEX     *
*Copyright(c) Symmetry Design Systems*
*         All Rights Reserved        *
*    UNPUBLISHED LICENSED SOFTWARE   *
*   Contains Proprietary Information *
*      Which is The Property of      *
*     SYMMETRY OR ITS LICENSORS      *
*Commercial Use or Resale Restricted *
*   by Symmetry License Agreement    *
**************************************
* Model generated on Sep  5, 01
* MODEL FORMAT: SPICE3
* Symmetry POWER MOS Model (Version 1.0)
* External Node Designations

M1 9 7 8 8 MM L=100u W=100u
.MODEL MM NMOS LEVEL=1 IS=1e-32
+VTO=3.58173 LAMBDA=0.00806114 KP=112.25
+CGSO=1.896e-05 CGDO=1e-11

.MODEL MD D IS=1.565e-11 RS=0.006486 N=1.1328 BV=100
+IBV=0.00025 EG=1.2 XTI=3.32496 TT=0
+CJO=1.16e-09 VJ=3.16363 M=0.840542 FC=0.5

* Default values used in MD1:
*   RS=0 EG=1.11 XTI=3.0 TT=0
*   BV=infinite IBV=1mA
.MODEL MD1 D IS=1e-32 N=50
+CJO=1.30485e-09 VJ=0.899032 M=0.9 FC=1e-08

* Default values used in MD2:
*   EG=1.11 XTI=3.0 TT=0 CJO=0
*   BV=infinite IBV=1mA
.MODEL MD2 D IS=1e-10 N=0.4 RS=3e-06

CAP 11 10 2.35428e-09

* Default values used in MD3:
*   EG=1.11 XTI=3.0 TT=0 CJO=0
*   RS=0 BV=infinite IBV=1mA
.MODEL MD3 D IS=1e-10 N=0.4

*SPICE Thermal Model Subcircuit
.SUBCKT irf540nt 3 0

R_RTHERM1         2 3  0.158
R_RTHERM2         1 2  0.274
R_RTHERM3         0 1  0.29
C_CTHERM1         2 3  0.00131
C_CTHERM2         1 2  0.001686
C_CTHERM3         0 1  0.022562

.MODEL MJE2955 PNP(Is=66.19f Xti=3 Eg=1.11 Vaf=100 Bf=137.6 Ise=862.2f Ne=1.481 Ikf=1.642 Nk=.5695 Xtb=2 Br=5.88 Isc=273.5f Nc=1.24 Ikr=3.555 Rc=79.39m Cjc=870.4p Mjc=.6481 Vjc=.75 Fc=.5 Cje=390.1p Mje=.4343 Vje=.75 Tr=235.4n Tf=23.21n Itf=71.33 Xtf=5.982 Vtf=10 Rb=.1)

.MODEL MJE3055 NPN(Is=457.5f Xti=3 Eg=1.11 Vaf=50 Bf=156.7 Ise=1.346p Ne=1.34 Ikf=3.296 Nk=.5961 Xtb=2.2 Br=7.639 Isc=604.1f Nc=2.168 Ikr=8.131m Rc=91.29m Cjc=278.7p Mjc=.385 Vjc=.75 Fc=.5 Cje=433p Mje=.5 Vje=.75 Tr=1.412u Tf=37.34n Itf=35.68 Xtf=1.163 Vtf=10 Rb=.1)

.MODEL BD139 NPN(IS=2.3985E-13 BF=244.9  NF=1.0 BR=78.11 NR=1.007 ISE=1.0471E-14 NE=1.2 ISC=1.9314E-11 NC=1.45 VAF=98.5 VAR=7.46 IKF=1.1863 IKR=0.1445 RB=2.14 RBM=0.001 IRB=0.031 RE=0.0832 RC=0.01 CJE=2.92702E-10 VJE=0.67412 MJE=0.3300 FC=0.5 CJC=4.8831E-11 VJC=0.5258 MJC=0.3928 XCJC=0.5287 XTB=1.1398 EG=1.2105 XTI=3.0)

.MODEL BD140 PNP (IS=2.9537E-13 BF=201.4 NF=1.0 BR=23.765 NR=1.021 ISE=1.8002E-13 NE=1.5 ISC=7.0433E-12 NC=1.38 VAF=137.0 VAR=8.41 IKF=1.0993 IKR=0.10 RB=1.98 RBM=0.01 IRB=0.011 RE=0.1109 RC=0.01 CJE=2.1982E-10 VJE=0.7211 MJE=0.3685 FC=0.5 CJC=6.8291E-11 VJC=0.5499 MJC=0.3668 XCJC=0.5287 XTB=1.4883 EG=1.2343 XTI=3.0)

.MODEL 2SC2911 NPN(IS=1.91E-13 ISE=4.9E-11 NF=1.073 NE=2.8 BF=274 IKF=0.0836 VAF=320 CJC=6.4E-12 TF=8.84E-10 MJC=0.31 VJC=0.98 CJE=6.4E-12 MJE=0.3 VJE=0.4 LEVEL=1)
.MODEL 2SA1209 PNP(IS=1.6E-13 ISE=5.2E-11 NF=1.073 NE=2.57 BF=257 IKF=0.081 VAF=125 CJC=8.7E-12 TF=9.95E-10 MJC=0.313 VJC=0.975 CJE=8.7E-12 MJE=0.3 VJE=0.4 LEVEL=1)

.MODEL ZTX450 NPN(IS =3.941445E-14 BF =175 VAF=109.45 NF =1 IKF=.8 ISE=7.4025E-15 NE =1.3 BR =20.5 VAR=14.25 NR =.974 IKR=.1 ISC=3.157E-13 NC =1.2 RB =1.1 RE =.1259 RC =.0539 CJE=63E-12 TF =.75E-9 CJC=15.8E-12 TR =85E-9 VJC=.505 MJC=.39)
.MODEL ZTX550 PNP(IS =3.2E-14 BF =170 VAF=45 NF =0.977 IKF=1.25 ISE=7E-15 NE =1.35 BR =50 VAR=50 NR =.986 IKR=0.15 ISC=0.9E-14 NC =1.08 RB =0.16 RE =0.195 RC =0.185 CJE=104E-12 TF =0.7E-9 CJC=30.5E-12 TR =3E-9 VJC=0.395 MJC=0.415)

.MODEL 2SK1058 NMOS (VTO=403.969M KP=20U L=2U W=29.7482M GAMMA=0 PHI=600M LAMBDA=184.988F RD=60.8251M CBD=2.56138N IS=10F CGSO=1.13517N CGDO=1.13517N TOX=0 NSUB=0 TPG=1 UO=600 RG=50 RDS=1MEG )

.MODEL 2SJ162 PMOS (VTO=842.193M KP=20U L=2U W=21.3317M GAMMA=0 PHI=600M LAMBDA=20.7067M RD=837.199M CBD=2.96862N IS=10F CGSO=1.13517N CGDO=1.13517N TOX=0 NSUB=0 TPG=1 UO=600 RG=50 RDS=1MEG )

.SUBCKT 6N6P  1 2 3 ; P G K ; P G C (Triode) 25-Oct-2001
+ PARAMS: MU= 17.22  EX= 1.715  KG1=1155.0  KP=87.74
+ KVB=300.0  VCT=0.00 RGI=1000
+ CCG=4P  CGP=3P CCP=1.9P

+{V(1,3)/KP*LOG(1+EXP(KP*(1/MU+(V(2,3)+VCT)/SQRT(KVB+V(1,3)*V(1,3)))))}

G1 1 3 VALUE={(PWR(V(7),EX)+PWRS(V(7),EX))/KG1}
RCP 1 3 1G    ; TO AVOID FLOATING NODES IN MU-FOLLOWER
C1 2 3 {CCG}  ; CATHODE-GRID;
C2 2 1 {CGP}  ; GRID-PLATE;
C3 1 3 {CCP}  ; CATHODE-PLATE;
D3 5 3 DX     ; FOR GRID CURRENT
R1 2 5 {RGI}  ; FOR GRID CURRENT
.MODEL DX D(IS=1N RS=1 CJO=10PF TT=1N)

.MODEL MPSA92 PNP (Is=218.9f Xti=3 Eg=1.11 Vaf=100 Bf=99 Ne=1.307 Ise=218.9f Ikf=.2016 Xtb=1.5 Br=24.67 Nc=2 Isc=0 Ikr=0 Rc=7 Cjc=19.88p Mjc=.4876 Vjc=.75 Fc=.5 Cje=81.49p Mje=.3493 Vje=.75 Tr=516.9p Tf=1.395n Itf=1.5 Vtf=22 Xtf=270 Rb=10)

.MODEL MPSA42 NPN(Is=34.9f Xti=3 Eg=1.11 Vaf=100 Bf=2.65K Ne=1.708 Ise=16.32p Ikf=23.79m Xtb=1.5 Br=9.769 Nc=2 Isc=0 Ikr=0 Rc=7 Cjc=14.23p Mjc=.5489 Vjc=.75 Fc=.5 Cje=49.62p Mje=.4136 Vje=.75 Tr=934.3p Tf=1.69n Itf=5 Vtf=20 Xtf=150 Rb=10)

;ac oct 10 1000 20000


