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Diode
ooooooo

IS nominal leakage current

RS for zener diodes: nominal small-signal impedance at specified operating
current

IB for zener diodes: set to nominal leakage current

IBV for zener diodes: at specified operating current

IBV is adjusted to give the rated zener voltage

IN6O D O OO OO 2003/10/05 Hal.T

.model DIN60 D(1S=1.6E-15 N=0.3439 RS=72.1 CJO=1PF)

.model DIN60 D(1S=1.6E-15 N=0.3439 RS=72.1 CJO=1PF BV=10 IBV=100E-
15)0:000

000 2001/10/05

E(V) [0.3]0.4[05[0.6[0.7[0.8 0.9

mA) [1 [21[33[a7 627604

IN752 Zener

.MODEL D1N752 D (I1S=0.5UA RS=6 BV=5.20 IBV=0.5UA)
IN754 Zener

.MODEL D D (IS=0.05UA RS=3 BV=6.41 IBV=0.05UA)
IN759 Zener

.MODEL D1IN759 D (1S=0.05UA RS=15 BV=11.37 IBV=0.05UA)

IN914
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.MODEL D1N914 D (IS=100E-15 RS=16 CJO=2PF TT=12NS BV=100
IBV=100E-15)

IN916

'MODEL D1N916 D (IS=100E-15 RS=8 CJO=1PF TT=12NS BV=100 IBV=100E-
15)

gooooooTrTLtooooooogd
.model dsbd D(IS=1E-14 RS=264 CJO=0.06pf VJ=0.5 EG=0.69 TT=0.1ns)
guoooobboggogooon

.model dpsbd D(IS=2E-3 N=2 RS=0.01 CJO=1nf TT=10ns BV=40v IBV=100E-
15)

152074 Hitachi Si EP High speed switch CQ 1988/7

.model d1s2074 D(1S=1.443E-9 N=1.708 RS=1.466 CJO=1.92pf VJ=0.4996
M=0.0605 TT=3ns BV=120 IBV=100E-15)

152075 Hitachi Si EP High speed switch

.model d1s2075 D(IS=1.387E-9 N=1.702 RS=1.53 CJO=1.92pf VJ=0.4996
M=0.0605 TT=5ns BV=75 IBV=100E-15)

152090 Hltachi Si EP UHF TV AFC P-64

.model d1s2090 D(RS=2.36 CJO=9.96pf VJ=0.9140 M=0.4199)
152267 Hitachi Si EP UHF TV AFC P-65

.model d1s2267 D(RS=1.18 CJO=25.6pf VJ=2.6510 M=1.0961 )
152268 Hltachi Si EP UHF TV AFC P-65

.model d1s2268 D(RS=1.00 CJO=25.6pf VJ=2.6510 M=1.0961 )
1ss16 Shotkey Barier

.model d1ss16 D(1S=2.18E-6 N=1.07 RS=2.1 CJO=1.13pf VJ=1.336 M=0.2244
TT=0.1ns BV=6v IBV=100E-15)
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1ss81 High-V Switching

.model d1ss81 D(IS=1.10E-8 N=1.98 RS=2.10 CJO=1.33pf VJ=0.149
M=0.1023 TT=50ns BV=250 IBV=100E-15)

1ss82 High-V Switching

.model d1ss82 D(IS=1.10E-8 N=1.98 RS=2.10 CJO=1.33pf VJ=0.149
M=0.1023 TT=50ns BV=300 IBV=100E-15)

1ss86 Hitachi Si SBD UHF-TV tuner Mixer

.model d1ss86 D(1S=1.504e-6 N=1.0914 RS=17.64 CJO=1.04pf TT=.1ns
BV=20 IBV=100E-15)

1ss88 Hitachi Si SBD CATV balanced Mixer

.model d1ss88 D(1S=6.47E-10 N=1.0594 RS=11.933 CJO=1.04pf VJ=0.294
M=0.1082 TT=.1ns BV=20 IBV=100E-15)

1ss106 Hitachi Si SBD General Detector & High speed SW

.model d1ss106 D(I1S=2.35E-5 N=2.524 RS=48.12 CJO=1.36pf VJ=0.294
M=0.1635 TT=.1ns BV=40 IBV=100E-15)

1ss108 Hitachi Si SBD General Detector & High speed SW

.model d1ss108 D(1S=4.86E-5 N=2.105 RS=58.7 CJO=1.62pf VJ=2.267
M=0.2857 TT=.1ns BV=60 IBV=100E-15)

1ss110 Hitachi Si EP BAND Switching in UHF/VHF TUNER 1992/09/30 Hal.T

*MIN Vbr=35V @ 10uA,

*MAX Ir=0.1uA @ Vr=25v Vf=1.0V @ If=10m C=1.2pF @Vr=6V f=1MHz
*MAX rf=0.90hm @If=2mAC 00O OO

TypUUOO0oooooon 3nH
*ootuoobooouobobooouoonn

oot boobouobouoobooobouoon
*TT0ooudobooobouoboboooobouoobooobuoobn
.model d1ss110 D(I1S=3e-11 N=1.645 RS=0.45 CJO=1.83pf VJ=0.2327
M=0.1599 TT=.02us BV=60 IBV=100E-15)

1ss174 SBD General Switchng for UHF-TV Mixer P112
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.model d1ss174 D(1S=2.18E-6 N=1.07 RS=2.1CJO=1.13pf VJ=1.336
M=0.2244 TT=3ns BV=35v IBV=100E-15)

1sv99 PIN diode

*50v 50ma (@100Mhz 1u=5k 10u=2k 100u=300 1m=50 10m=8 IF=ohm)
.model d1sv99 D(IS=5.67E-10 N=1.9050 RS=0.9725 CJO=0.525pf VJ=0.1396
M=0.07550 TT=1us BV=50v IBV=100E-15)

1SV134 Hitachi AM tuner VC
*1v=500pF 4v=130pF 9v=30pF
.model d1sv134 D(CJO=9.17e-10 VJ=4.9775 M=3.3121 BV=70v IBV=100E-
15)

ed7tvl High-V Switching Origin P136/TR 88 dioade manual

.model ded7tvl D(IS=9.5E-15 N=15.3 RS=5.5 CJO=1.33pf VJ=0.149
M=0.1023 TT=500ns BV=7000 IBV=100E-15)

hsell Hitachi GaAs SBD BS-Converter(12GHz) Mixer

*O000000000O000O00000DO000DOO000O0O0000 Vr=4.0V
If=50mA If(peak)=150mA

.model dhsell D(IS=3.43E-13 N=1.166 RS=1.267 CJO=0.29pf VJ=0.292
M=0.1293 TT=.01ns BV=5 IBV=100E-15)

HVU316 Hitachi BS tuner VC

*000000000000000 VrC = (1,6.2p),(5,2.45p),(10,1.25p)
.model dhvu316 D(CJO=8.96pf VJ=3.449 M=1.4477 BV=35 IBV=100E-15)

FC51 Fujitsu tuninge VC FC51A FC51H

*\/r,C = (1,180p),(4,50p),(10,18p)
‘model dFC51 D(CJO=308pf VJ=1.460189 M=1.378011 BV=15 IBV=100E-15)

Zener diode[] RD5-24

.model drd5a D (1S=0.5uA RS=40 BV=5.00 IBV=0.5uUA)
.model drd6a D (1S=0.5uA RS=30 BV=6.00 IBV=0.5uA)
.model drd7a D (1S=0.5uA RS=12 BV=7.00 IBV=0.5uA)
.model drd9a D (1S=0.5uA RS=10 BV=9.00 IBV=0.5uA)
.model drd11a D (IS=0.5uA RS=20 BV=11.00 IBV=0.5uA)
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.model drd13a D (I1S=0.5uA RS=25 BV=13.00 IBV=0.5uA)
.model drd16a D (1S=0.5uA RS=30 BV=16.00 IBV=0.5uA)
.model drd19a D (1S=0.5uA RS=50 BV=19.00 IBV=0.5uA)
.model drd24a D (1S=0.5uA RS=100 BV=24.00 IBV=0.5uA)

zo UL UUUUubbuooououobbuoooooo

*\/z=6.8v @ 10mA M.Okamura
.model dz6_8 D(1S=0.1f RS=.25 BV=6.8 Ibv=20u Nbv=.55 Ibv1=2.0m Nbv1=15
Cjo=175pF Vj=.75 Fc=.5 Isr=1.86n M=.55 Thv1=-20u)

gobooboooouooooao

*00000000DO0000O0000O0DbOO00D0DbOOoO0O0oDooDOad
*JO000o00oo

.model d05z5_3 D (IS=0.5uA RS=60 BV=3.00 IBV=0.5uA CJO=186pF
Vj=14.233 M=3.948)

.model dO5z5_5 D (IS=0.5uA RS=40 BV=5.00 IBV=0.5uA CJO=83pF
Vj=0.2539 M=0.324)

.model dO5z5_75 D(I1S=0.5uA RS=12 BV=7.50 IBV=0.5uA CJO=39pF Vj=2.808
M=0.753)

.model dO5z5_10 D(1S=0.5uA RS=20 BV=10.0 IBV=0.5uA CJO=23pF Vj=8.0
M=1.0)

.model dO5z5_15 D(1S=0.5uA RS=30 BV=15.0 IBV=0.5uA CJO=18pF
Vj=14.865 M=2.341)

gobgooodgLebddn

*0 000 (1.6V/2mA 1.7V/10mA 1.8V/30mA)

.model dGaAlAs D(1S=6.97e-15 N=2.35 RS=1.3772 BV=15.0 IBV=0.5uA
CJO=38pF Vj=0.6323 M=0.323)

*0 000 (L.7V/1mA 1.8V/3mA 2V/14mA)

.model dGaP D(IS=7.33e-15 N=2.645 RS=1.472 BV=15.0 IBV=0.5uA
CJO=19pF Vj=0.6323 M=0.322)

vali2000 200vO O O O

.model dvali200 D(1S=0.5uA RS=30 BV=200v IBV=0.5uA CJO=18pF
Vj=14.865 M=2.341)

18vl 1.8V limit diode

.model d18v D(IS=1e-29 RS=1 N=1.16473 BV=15.0 IBV=0.5uA CJO=19pF
Vj=0.6323 M=0.322)
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13038al OO DO0ODOOooond

*1=00000000002=00000 3=000000

subckt di3038a 123

.model dp D(RS=2.36 CJO=9.96pf VJ=0.9140 M=0.4199 )
*GaAlAs Type

.model dr D(1S=6.97e-15 N=2.35 RS=1.3772 BV=15.0 IBV=0.5uA
+ CJO=38pF Vj=0.6323 M=0.323)

dil4dr

421

d231dp

gpO0 1 3 table {V(4,2)}= (OmV,0mA) (40mV,0mA) (100mV,1.2mA)
.ends

* End of library file

Uodog 1SS351,1N4004,151588,M1407,RN731V,1N60,1SS356

(K 8-1> 44 F— NDIEEE-IEER4FE ()
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. http://www.cqpub.co.jp/toragi/trsample/2002/tr0210/0210sn8.pdf0 0 0 0 0 O O

Bipola Transistor
o0ooooo

* Library of bipolar transistor model parameters
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*O000
*NELSODO0O0O0ODD0D0000O000O0DOO000ooOooooo

*NC 2.0

*Eg1.11 0000000000 Si=1.11 Shot-key=0.69 Ge=0.67
*BF1O0OOOODDODOOODDOOOOOO
*BR1OOODDODOOODODO@LI-1000O0OODODOOODDODOOOOO
ISEOOODOOODODOO IsO0D0OO00O0oDOOoO0OoDbOOooooooon
*IKFeo 00O DO0O0OO0OOOODODOODODOOOOOO

*ISCO 0000 Icbo

*S1fO0000000OBEOOODOOOODO

*RBOOOODDO OODODOOOODOOOODOOOOO
*000((B-50)000(0.1-1)

*REODDOO0ODO VCH/lcOODOOOOoODOOO

*RCOOOODOOO OODO(0.5-5.0)000(0.01-0.1)

*VAFeo OO O0O0O0OO0OODOOOOO .OP printout on the data sheet.
*O000000000O0000O0O0O0O0ooOd

* 30-100v

*cJcodDoOooOoDOoOnO Cobo

*CJEQOOOODODOOODODOO CiboD O OODODO1.5*CIC
*TFOOODD0OOODDOOO0ODOOOOODOOOOOO

*TF=1/Cn ROODOOD0D0O0O0D000D0O0O F=0000 00 hfe(f)
*TROOOODODOOODDODOOODDOOOOOO
*KFOoOOOOooooooo

*AF1 000000000

bipl TTLNPNO OO OODOOOOOO

.model nbipl npn(is=1e-17 bf=50 vaf=40 rb=150 re=14 rc=256 cje=0.07pF
¢jc=0.01pF cjs=0.02pF vje=0.99 vjc=0.81 vjs=0.66 tf=0.1ns tr=10ns)

2N2222A

.model Q2N2222A NPN(Is=14.34f Xti=3 Eg=1.11 Vaf=74.03 Bf=255.9
Ne=1.307

+ Ise=14.34f Ikf=.2847 Xtb=1.5 Br=6.092 Nc=2 Isc=0 lkr=0 Rc=1

+ Cjc=7.306p Mjc=.3416 Vjc=.75 Fc=.5 Cje=22.01p Mje=.377 Vje=.75
+ Tr=46.91n Tf=411.1p Itf=.6 Vtf=1.7 Xtf=3 Rb=10)

* National pid=19 case=TO18 88-09-07 bam creation

2N2907

.model Q2N2907 PNP(Is=9.913f Xti=3 Eg=1.11 Vaf=90.7 Bf=197.8 Ne=2.264
+ 1se=6.191p Ikf=.7322 Xtb=1.5 Br=3.369 Nc=2 Isc=0 Ikr=0 Rc=1

+ Cjc=14.57p Vjc=.75 Mjc=.3333 Fc=.5 Cje=20.16p Vje=.75

+ Mje=.3333 Tr=29.17n Tf=405.6p Itf=.4 Vtf=10 Xtf=2)
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2N2907A

.model Q2N2907A PNP(Is=650.6E-18 Xti=3 Eg=1.11 Vaf=115.7 Bf=231.7

Ne=1.829
+ 1se=54.81f |kf=1.079 Xtb=1.5 Br=3.563 Nc=2 Isc=0 Ikr=0 Rc=.715

+ Cjc=14.76p Mjc=.5383 Vjc=.75 Fc=.5 Cje=19.82p Mje=.3357 Vje=75
+ Tr=111.3n Tf=603.7p Itf=.65 Vtf=5 Xtf=1.7 Rb=10)
* National pid=63 case=TO18 88-09-09 bam creation

2N3904

.model Q2N3904 NPN(Is=6.734f Xti=3 Eg=1.11 Vaf=74.03 Bf=416.4

Ne=1.259
+ 1se=6.734f |kf=66.78m Xtb=1.5 Br=.7371 Nc=2 Isc=0 Ikr=0 Rc=1

+ Cjc=3.638p Mjc=.3085 Vjc=.75 Fc=.5 Cje=4.493p Mje=.2593 Vje=75
+ Tr=239.5n Tf=301.2p Itf=.4 Vtf=4 Xtf=2 Rb=10)
* National pid=23 case=T092 88-09-08 bam creation

2N3906

.model Q2N3906 PNP(Is=1.41f Xti=3 Eg=1.11 Vaf=18.7 Bf=180.7 Ne=1.5
Ise=0

+ Ikf=80m Xtb=1.5 Br=4.977 Nc=2 Isc=0 Ikr=0 Rc=2.5 Cjc=9.728p

+ Mjc=5776 Vjc=.75 Fc=.5 Cje=8.063p Mje=.3677 Vje=75 Tr=33.42n

+ Tf=179.3p Itf=.4 Vtf=4 Xtf=6 Rb=10)

* National pid=66 case=T092 88-09-09 bam creation

2SA817
.model Q2SA817 PNP(Bf=120 Br=1 1s=88f Eg=1.11 Cjc=34p Cje=70p Vaf=100

+ Tf=1.553n Tr=10n Mjc=.330 Vjc=.75 Mje=.33 Vje=.75 Cjs=2p )
*CQ 1988/7

2SA952
.model Q2SA952 PNP(Bf=200 Br=1 1s=83f Eg=1.11 Cjc=4.8p Cje=10p Vaf=50
+ Tf=0.988n Tr=10n Mjc=.330 Vjc=.75 Mje=.33 Vje=.75

+ Cjs=2p)
* CQ 1988/7

2SA10150 Low Noise Complementary 25C1815

*Low Noise Amp PC=0.4W Ic=0.15A Vcbo=50V Complementary 2SC1815
.model Q2SA1015 PNP(Is=295.1E-18 Xti=3 Eg=1.11 Vaf=100 Bf=110 Ne=1.5
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Ise=0

+ |kf=0 Xtb=1.5 Br=10.45 Nc=2 Isc=0 Ikr=0 Rc=15 Cjc=66.2p

+ Mjc=1.054 Vjc=.75 Fc=.5 Cje=5p Mje=.3333 Vje=.75 Tr=10n Tf=1.661n
Itf=0 Vtf=0 Xtf=0)

* TOSHIBA 90-01-23 creation

Q2SA1048

*Low Noise Amp PC=0.2W Ic=0.05A Vcbo=50V

.model Q2SA1048 PNP(1s=295.1E-18 Xti=3 Eg=1.11 Vaf=100 Bf=110 Ne=1.5
Ise=0

+ |kf=0 Xtb=1.5 Br=10.45 Nc=2 Isc=0 Ikr=0 Rc=15 Cjc=66.2p

+ Mjc=1.054 Vjc=.75 Fc=.5 Cje=5p Mje=.3333 Vje=.75 Tr=10n Tf=1.661n
[tf=0 Vtf=0 Xtf=0)

* TOSHIBA 90-01-23 creation

2SA1049

*Low Noise Amp PC=0.2W Ic=0.1A Vcbo=120V

.model Q2SA1049 PNP(1s=350.8n Xti=3 Eg=1.11 Vaf=40 Bf=350 Ne=1.5
Ise=0 Ikf=0

+ Xtb=1.5 Br=.7978 Nc=2 Isc=0 lkr=0 Rc=4 Cjc=12.26p Mjc=.3652

+ Vjc=.75 Fc=.5 Cje=5p Mje=.3333 Vje=.75 Tr=10n Tf=1.305n Itf=0 Vtf=0
Xtf=0)

* TOSHIBA 90-01-23 creation

25A1145

.model Q2SA1145 PNP(Is=173.9p Eg=1.11 Vaf=60 Bf=110 Br=1 Nc=2 Cjs=2p
+ Cjc= 6.02p Mjc=.330 Vjc=.75 Cje=1p Mje=.33 Vje=.75 Tr=10n Tf=0.788n)
*CQ 1988/7

25A1298

.model Q2SA1298 PNP(Is=141f Xti=3 Eg=1.11 Vaf=20 Bf=230 Ne=1.5 Ise=0
Ikf=.7

+ Xtb=1.5 Br=14.57 Nc=2 Isc=0 lkr=0 Rc=1 Cjc=622.4p Mjc=1.453

+ Vjc=.75 Fc=.5 Cje=5p Mje=.3333 Vje=.75 Tr=10n Tf=1.205n Itf=0 Vtf=0
Xtf=0)

* TOSHIBA 90-01-26 creation

2SA1313

.model Q2SA1313 PNP(Is=14.1f Xti=3 Eg=1.11 Vaf=100 Bf=150 Ne=1.5 Ise=0
|kf=.8
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+ Xtb=1.5 Br=3.338 Nc=2 Isc=0 lkr=0 Rc=.6 Cjc=59.01p Mjc=.6885

+ Vjc=.75 Fc=.5 Cje=5p Mje=.3333 Vje=.75 Tr=10n Tf=766.1p Itf=0 Vtf=0
Xtf=0)

* TOSHIBA 90-01-23 creation

2SB595

.model Q2SB595 PNP(Bf=55 Br=1 Is=83f Eg=1.11 Cjc=4.8p Cje=10p Vaf=100
+ Tf=1.923n Tr=10n Mjc=.330 Vjc=.75 Mje=.33 Vje=.75 Cjs=2p )
* CQ 1988/7

25SB688

.model Q2SB688 PNP(Bf=70 Br=1 Is=73f Eg=1.11 Cjc=4.8p Cje=10p Vaf=100
+ Tf=1.923n Tr=10n Mjc=.330 Vjc=.75 Mje=.33 Vje=.75 Cjs=2p )
*CQ 1988/7

2SB799

.model Q2SB799 PNP(Is=15.01f Xti=3 Eg=1.11 Vaf=70 Bf=199.4 Ne=1.112
+ 1se=164.6E-18 |kf=2 Xtb=1.5 Br=9.83 Nc=2 Isc=0 |lkr=0 Rc=.001

+ Cjc=58.04p Mjc=.3818 Vjc=.75 Fc=.5 Cje=5p Mje=.3333 Vje=.75

+ Tr=10n Tf=1.084n Itf=0 Vtf=0 Xtf=0)

* NEC 89-12-08 creation

2SB800

.model Q2SB800 PNP(Is=62.26f Xti=3 Eg=1.11 Vaf=2 Bf=370 Ne=1.01
+ 1se=8.673E-18 |kf=50m Xtb=1.5 Br=13.28 Nc=2 Isc=0 Ikr=0 Rc=.4

+ Cjc=26.22p Mjc=.3197 Vjc=.75 Fc=.5 Cje=42.32p Mje=.4061 Vje=.75
+ Tr=10n Tf=1.342n Itf=0 Vtf=0 Xtf=0)

* NEC 89-12-08 creation

25C288

.model Q2SC288 NPN(Bf=70 CJC=0.7pF CJE=1.0pF Rb=15 Rc=3 Tr=0.2n
Tf=0.2n)

*MOOD0OD0OO0ODO0O00000000 Cob=0.7pf Cc.rbb=10ps hfe=70 @
6V,2mA

25C945
.model Q25C945 NPN(Bf=150 Br=1 1s=180.4p Eg=1.11 Cjc=6.4p Cje=20p

Vaf=50
+ Tf=.6041n Tr=10n Mjc=.330 Vjc=.75 Mje=.33 Vje=.75 Cjs=2p )
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*CQ 1988/7
2SC980A

.model Q2SC980A NPN(Bf=140 Br=1 1s=229.6p Eg=1.11 Cjc=6.6p Cje=20p
Vaf=50

+ Tf=.6039n Tr=49n Mjc=.330 Vjc=.75 Mje=.33 Vje=.75 Cjs=2p )

* CQ 1988/7

2SC1627

.model Q2SC1627 NPN(Bf=140 Br=1 Is=0.174p Eg=1.11 Cjc=24p Cje=1p
Vaf=150

+ Tf=1.503n Tr=10n Mjc=.330 Vjc=.75 Mje=.33 Vje=.75 Cjs=2p )

*CQ 1988/7

25C1675

.model Q25C1675 NPN(Bf=100 Br=1 Is=1.771f Eg=1.11 Cjc=4.5p Cje=1p
Vaf=100

+ Tf=0.432p Tr=10n Mjc=.330 Vjc=.75 Mje=.33 Vje=.75 Cjs=2p )

* CQ 1988/7

25C1781

.model Q2SC1781 NPN(Is=3.108f Xti=3 Eg=1.11 Vaf=30.0 Bf=100 Ne=1.541
+ 15e=190.7f Ikf=1.296 Xtb=1.5 Br=6.18 Nc=2 Isc=0 Ikr=0 Rc=1

+ Cjc=18p Vjc=.75 Mjc=.3333 Fc=.5 Cje=65p Vje=75

+ Mje=.3333 Tr=35n Tf=6n Itf=1 Vtf=100 Xtf=2)

25C1815 Complementary 2S5A1015

*Low Noise Amp PC=0.4W Ic=0.15A Vcbo=60V Complementary 2S5A1015
.model Q2SC1815 NPN(Is=2.04f Xti=3 Eg=1.11 Vaf=6 Bf=400 Ne=1.5 Ise=0
+ |kf=20m Xtb=1.5 Br=3.377 Nc=2 Isc=0 Ikr=0 Rc=1 Cjc=2p Mjc=.3333

+ Vjc=.75 Fc=.5 Cje=5p Mje=.3333 Vje=.75 Tr=10n Tf=311.1p Itf=0 Vtf=0
Xtf=0)

* TOSHIBA 90-01-29 creation

2SC1907

.model Q2SC1907 NPN(Is=1.00f Xti=3 Eg=1.11 Vaf= 40 Bf=350
+ Ikf=150m Nk=0.995 Ise= 90f Ne=1.5 Xtb=1.5 Br=.1 Nc=2 Isc=0 Ikr=0
+ Cjc=3p Cje=5p Rb=10 Rc=2 Tr=1n Tf=0.250n Itf=0 Vtf=0 Xtf=0)
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* Hitachi EP UHF-amp,mix,osc
2SC1959

.model Q2SC1959 NPN(Is=14.1f Xti=3 Eg=1.11 Vaf=100 Bf=180 Ne=1.5
Ise=0 Ikf=.8

+ Xtb=1.5 Br=3.338 Nc=2 Isc=0 Ikr=0 Rc=4 Cjc=59.01p Mjc=.6885

+ Vjc=.75 Fc=.5 Cje=5p Mje=.3333 Vje=.75 Tr=10n Tf=766.1p 1tf=0 Vtf=0
Xtf=0)

* TOSHIBA 90-01-23 creation

2SC2003

.model Q2SC2003 NPN(Bf=200 Br=1 Is=57.6f Eg=1.11 Cjc=17p Cje=47p
Vaf=50

+ Tf=1.059n Tr=10n Mjc=.330 Vjc=.75 Mje=.33 Vje=.75 Cjs=2p )

*CQ 1988/7

25C2240

.model Q2SC2240 NPN(Is=1.41f Xti=3 Eg=1.11 Vaf=100 Bf=310 Ne=1.5 Ise=0
+ |kf=70m Xtb=1.5 Br=.8893 Nc=2 Isc=0 Ikr=0 Rc=30 Cjc=6.878p

+ Mjc=.2725 Vjc=.75 Fc=.5 Cje=5p Mje=.3333 Vje=.75 Tr=10n Tf=1.276n
[tf=0 Vtf=0 Xtf=0)

* TOSHIBA 90-01-29 creation

25C2668

.model Q2SC2668 NPN(Bf=350 Br=1 Is=1.00f Eg=1.11 Cjc=15p Cje= 1p
Vaf=100

+ Tf=3.612n Tr=10n Mjc=.330 Vjc=.75 Mje=.33 Vje=.75 Cjs=2p )

* CQ 1988/7

2SC2669

.model Q2SC2669 NPN(Bf=100 Br=1 Is=1.59e-20 Eg=1.11 Cjc= 7p Cje=49p
Vaf=100

+ Tf=0.883n Tr=10n Mjc=.330 Vjc=.75 Mje=.33 Vje=.75 Cjs=2p )

*CQ 1988/7

2SC2754
.model Q2SC2754 NPN(Bf=180 Br=1 1s=8.321f Eg=1.11 Cjc=4.8p Cje= 1p
Vaf=100
+ Tf=0.391n Tr=.48u Mjc=.330 Vjc=.75 Mje=.33 Vje=.75 Cjs=2p )
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*CQ 1988/7
25C3279

.model Q2SC3279 NPN(Bf=180 Br=1 Is=1.217n Eg=1.11 Cjc=65p Cje=1p
Vaf=100

+ Tf=1.060n Tr=10n Mjc=.330 Vjc=.75 Mje=.33 Vje=.75 Cjs=2p )

* CQ 1988/7

25C3358

.model Q2SC3358 NPN(Bf=120 Br=1 Is=16f Eg=1.11 Cjc=0.5p Cje=0.75p
Vaf=200

+ Tf=23p Tr=2n Mjc=.330 Vjc=.75 Mje=.33 Vje=.75 Cjs=1p)
*O00000000000 Cre=0.5pf(0 00O O O hfe(DC)=120 @20mMA
fT=7GHz

25C3378

.model Q25C3378 NPN(Bf=300 Br=1 1s=695p Eg=1.11 Cjc=7.7p Cje=1p
Vaf=200

+ Tf=1.252n Tr=10n Mjc=.330 Vjc=.75 Mje=.33 Vje=.75 Cjs=2p )

* CQ 1988/7

2SD525

.model Q2SD525 NPN(Bf= 60 Br=1 1s=254.3p Eg=1.11 Cjc=241p Cje=1p
Vaf=50

+ Tf=13.26n Tr=10n Mjc=.330 Vjc=.75 Mje=.33 Vje=.75 Cjs=2p )

* CQ 1988/7

2SD1007

.model Q2SD1007 NPN(Is=15.01f Xti=3 Eg=1.11 Vaf=100 Bf=214 Ne=2.726
Ise=266.1p

+ |kf=.5 Xtb=1.5 Br=77.03 Nc=2 Isc=0 Ikr=0 Rc=5 Cjc=31.21p

+ Mjc=.4128 Vjc=.75 Fc=.5 Cje=5p Mje=.3333 Vje=.75 Tr=10n Tf=988.1p
Itf=0 Vtf=0 Xtf=0)

* NEC 89-12-14 creation

25D1588

.model Q2SD1588 NPN(Is=6.467E-18 Xti=3 Eg=1.11 Vaf=100 Bf=500k
Ne=4.522
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+ 1se=57.25n 1kf=100u Xtb=1.5 Br=3.474K Nc=2 Isc=0 Ikr=0
+ Rc=50m Cjc=2p Mjc=.3333 Vjc=.75 Fc=.5 Cje=5p Mje=.3333
+Vje=.75 Tr=10n Tf=1n Itf=0 Vtf=0 Xtf=0)

* NEC 90-01-11 creation

FET
gooooon

*O000000000000O0000O0000O0DOO00O0bOO00O0OOoOoOon
*O000000oood

*O0000000000000O0O0

* TO-204 (modified TO-3) source = 12.5nH drain = 5.0nH

* TO-220 source = 7.5nH drain = 3.5-4.5nH

*NOo00oodoooooon

*

*level LOOOOOODOOOOO
*Q)UIO00000000D0oOooooDOO lebelz OO0
*@QUUiI0000D0N0DoDooDooOboboddoooooooooo
*Dpd0dooboboooooooobod

*

*level 1,2,3

*vtoOUOODODDODODOODOOOOO
*kp0uO DO O ODODOOOOOO

*gammma O U O OOUOOUOOO vto OO0

*cgsoO U U0OODODDUOOOOOODODODOOO

*cgdoO DD ODODODOOOOOOOOOOOODO

*cgho OO D ODDOOOOOOOOOODOO

*1 100u .options DEFL 0 00O O 0O O
*wdodoooooooooooooooon

*w 100u .optionsDEFW O O 000000 doo O
*O0000000000000kpO0O0O0OOOO

*

*level 1 -----------mmmmmemeee-

*lambda OO OO OOOOODOOOVAsOOOOOODODODOODOOOOOOO
0d

*phitUvafU OO OOODO ds/vdsOOD OO0 000 ooooooooo
*Vaf OO O Ooooooono

*level 3 -------mmmemeeeeeeee

*etaO 000000000 O0dMs/vdsOOODODOOODOOoOoOooooon
*deltaO OO OO oooon

*kappa 0.2
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*thetaO O UOUOOOO kpOU OO

*MO00000Oooo0Oo
*wto-2000O0OOO0OOOO
*pbetalOMS OO OO OOOOO
*lambdaOOOOOOOOOOO
xrdO0OO0O0O0O
*rsOo000n0On
*cgsOU L Oouoooood
*cgdO0 OO0 OUOOOOOO
*cb1l 00000000000
*isl1of 000 0ooonon

IRF150

* IRF150, from 1985 Siliconix databook, pages 1-7,8 and 5-22,3

.model IRF150 NMOS(Level=3 Gamma=0 Delta=0 Eta=0 Theta=0 Kappa=0
Vmax=0 Xj=0

+ Tox=100n Uo=600 Phi=.6 Rs=5.724m Kp=20.76u W=.31 L=2u

+ Vt0=2.759 Rd=2.6m Rds=400K Cbd=4.039n Pb=.8 Mj=.5 Fc=.5

+ Cgs0=8.984n Cgdo=1.62n Rg=18.6 1s=648.2E-18)

IRF9130

* IRF9130, from 1985 International Rectifier databook, pages D-187,92
.model IRF9130 PMOS(Level=3 Gamma=0 Delta=0 Eta=0 Theta=0 Kappa=0
Vmax=0 Xj=0

+ Tox=100n Uo=300 Phi=.6 Rs=.1429 Kp=9.899u W=1.1 L=2u

+ Vt0=-3.418 Rd=74.02m Rds=400K Cbd=407.7p Pb=.8 Mj=5 Fc=.5

+ Cgs0=1.996n Cgdo=147p Rg=8.696 Is=1E-30)

IC nmos

.model cmosn nmos(level=1 vto=0.5 kp=35.2e-6 gamma=0.91
+ cgs0=210pF cgdo=210pF cj=4.9e-4 cjsw=245pF Id=3e-7 pb=0.94 tox=50n)

IC pmos

.model cmosp pmos(level=1 vto=0.5 kp=13.4e-6 gamma=0.64
+ cgso0=210pF cgdo=210pF cj=2.3e-4 cjsw=117pF Id=3e-7 pb=0.90 tox=50n)

2N4416A

.model J2N4416A NJF(Beta=1m Betatce=-.5 Rd=9 Rs=9 Lambda=5m Vto=-3
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+ Vtotc=-2.5m Is=50f Isr=1.3p N=1 Nr=2 Xti=3 Alpha=8u Vk=104 Cgd=1.5p
M=.5 Pb=1 Fc=.5 Cgs=5p)
*CQ 91/7 M.Okamura RF-junkciotn FET

2S5K19

*28K19 000 000ooon
.model J2SK19 NJF(vto=-2.0v beta=7.00m lambda=0 cgd=5.0p cgs=2.3p
rd=10 rs=10

2SK30

*2SK30 id(R 0.3-0.75/00.6-1.4 /Y 1.2-3.00 / GR 2.6-6.5)

.model J2SK30r NJF(vto=-0.8v beta=0.75m lambda=0 cgd=2.6p cgs=8.2p dev
10% LOT 60%)

.model J2SK300 NJF(vto=-1.1v beta=0.75m lambda=0 cgd=2.6p cgs=8.2p dev
10% LOT 60%)

.model J2SK30y NJF(vto=-1.8v beta=0.75m lambda=0 cgd=2.6p cgs=8.2p dev
10% LOT 60%)

.model J2SK30gr NJF(vto=-2.8v beta=0.75m lambda=0 cgd=2.6p cgs=8.2p dev
10% LOT 60%)

.model J2SK30atm NJF(beta=.768m vto=-2.70 cgd=2.6p cgs=8.2p dev 10%
LOT 60%)

* CQ 1988/7

2S5K83S1

.model J2SK83S1 NJF(beta=4.0m vto=-1.0 cgd=0.1p cgs=4.0p rd=10 rs=10,
lambda=0.01)
*82 CQ FET Manual

25K117

.model J2SK117 NJF(beta=13.1m vto=-0.70 cgd= 3p cgs=13p)
*CQ 1988/7

2SK147

.model J2SK147 NJF(beta=136m vto=-0.38 cgd=15p cgs=75p)
* CQ 1988/7

2SK161

.model J2SK161 NJF(beta=4.34m vto=-1.40 cgd=.15p cgs=3.9p dev 10% LOT
60%)
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*CQ 1988/7
2SK192A

.model J2SK192A NJF(beta=2.96m vto=-2.60 cgd= 1p cgs= 2p)
* CQ 1988/7

25K241

*25K241 1992/1/15
.model M25K241 NMOS(Level=1 Xj=0 Rd=25 Rs=25 Rg=50 Kp=10m
+ Vto=-1.50 Mj=.5 Fc=.5 Cbhd=3p Cbs=3p Cgso=3.0p Cgdo=0.04p)

25K246

.model J2SK246 NJF(beta=1.63m vto=-2.50 cgd=2.5p cgs= 9p)
*CQ 1988/7

2SK372

.model J2SK372 NJF(beta=112m vto=-0.40 cgd=15p cgs=600p)
*CQ 1988/7

2SK373

.model J2SK373 NJF(beta=3.98m vto=-1.60 cgd= 3p cgs=13p)
* CQ 1988/7

2SK408 & 409

*2SK408 & 409

.model M25SK408 NMOS(Level=3 Gamma=0 Delta=0 Eta=0.00 Theta=1
Kappa=0 Vmax=0

+ Xj=0 Rd=2.5 Rs=2.5 Rg=5 Kp=25u I=2u W=1 Tox=700n Uo=600 Phi=.6

+ Vt0=1.700 Pb=.8 Mj=.5 Fc=.5 Cbd=200p Cbhs=200p Cgso=0.3p Cgdo=0.2p
Is=6E-18)

*HFO OO O O0O0O0O0Oooooooooobooooooon

oogon

OP-AMP
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* + - out

.subckt opamp 1 2 3 params: adb = 120
rnl21G

eout 3 O value = { v(1,2)*pwr(10,adb/20) }
rout 30 1G

.ends

* +-V+ V- out

.subckt opampl 1 2 3 4 5 params: adb = 120, pi=3.14

rnl21G

eout 5 O value={atan(pi*v(1,2)*pwr(10,adb/20)/v(3,4))*v(3,4)/pi-v(4)/2}
rpow 34 1G

.ends

e IM324.mod 00000000 LM358mod 00000
. OpO7.mod 10 00M0
. TIO72.2mod 00000 OOOTIO82.mod [0 [ [ [ [

ndoogogoogd

*NO000000000nooooobobbobodddooooooo.AcOd
O0o0on

.subckt vc2 1 2 params: 1=2.53uH

g0 1 2 laplace {v(1,2)} ={-2/(I*s) }

.ends

0000000000 ooobobbodddoooooooooao.
ACOODOOOd

* in=ca0 coil=Id out=0 0 VC1

subckt vcl 1 2 params: 1=2.53uH cin=200pF

g0 1 2 laplace {v(1,2)} = { -(cin*s)/(cin*I*s*s+1) }

.ends

http://www.madlabo.com/mad/edat/spice/model/index.htm (18/27)2007/01/20 1:49:24


http://www.madlabo.com/mad/edat/spice/model/opamp/lm324.mod
http://www.madlabo.com/mad/edat/spice/model/opamp/Lm358.mod
http://www.madlabo.com/mad/edat/spice/model/opamp/Op07.mod
http://www.madlabo.com/mad/edat/spice/model/opamp/Tl072.mod
http://www.madlabo.com/mad/edat/spice/model/opamp/Tl082.mod

SPICE PSPICE MODEL LIBRARY

gobooooood

*DO0O00O0oooo
*NOODO0O0DeOO0O00O000O00O0O0OOAOOOODODODOOO
*NO000000000000000000
*NJO000000000000000O0O00O00O0Ooad
MitleOOODDOODOOO

* 13.000000 MHz 166.736 717.730

* 12.000000 MHz 123.168 452.827

*11.000000 MHz 92.002 218.536

* 10.000000 MHz 68.942 -4.240

* 9.000000 MHz 51.455 -225.198

* 8.000000 MHz 37.967 -459.851

* 7.000000 MHz 27.458 -717.871

* 6.000000 MHz 19.245 -1020.947

.Ssubckt dpO 1 2 params: f =10Meg

rdo 1 2 1Meg

cs110{1/(1250*6.28*f) }

Is 10 2 { 1254/(6.28*f) }

rs 10 2 22714

.ends

gobogougd

*yag321MHzO OO OOOOOD0OO0O00O
*21MHz0O ¢ O 32mm

*20MHz-224MHz 000000000000
*000000000000000000000000
* MHZ R

* 20.0 16.27 -56.01

*20.2 17.10 -47.13

* 20.4 16.88 -39.26

*20.6 15.19 -31.23

*20.8 12,51 -22.12

*21.0 959 -11.64

*21.27.0101

*21.4514 1281

*21.6 4.18 26.99

*21.8 4.19 39.93

*22.05.13 53.76

*22.2 6.92 67.49

*22.49.41 80.99
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subckt yag3 1 2 params: f =21.2Meg
vs 13 Ov

rd421

ey3 34 freq{i(vs) } =
+(20.0Meg,58.3252,-73.8022)
+(20.2Meg,50.1362,-70.0579)
+(20.4Meg,42.7350,-66.7345)
+(20.6Meg,34.7282,-64.0621)
+(20.8Meg,25.4124,-60.5096)
+(21.0Meg,15.0816,-50.5155)
+(21.2Meg,7.01071,0.817287)
+(21.4Meg,13.8027,68.1369)
+(21.6Meg,27.3117,81.1964)
+(21.8Meg,40.1492,84.0096)
+(22.0Meg,54.0042,84.5491)
+(22.2Meg,67.8438,84.1457)
+(22.4Meg,81.5348,83.3726)
.ends

goooon

*(L,2) 0000 450000(RLC)
*(L,2)=45) *paramU 000 0VIOOOOODODOOOOO
*

Subckt vrO 1 2 4 5 params: vs=1.0v rs=1
rnl21G

rsed71n;,0000000O0O

eout 7 6 value ={v(1,2)*v(3,0)/vs }

fcop O 3vsen 1

vsen 6 50

rsO30{rs}

.ends

goboooouooood

*(1,2)0000 450000(R,LC
*(1,2)=@5)*paraml 000 0OvIOOOODOOOOOOO
*

subcktvi0O 1 2 4 5 params: vs=1.0v Is=1uH

rnl21G

rse471In; 00000000

eout 7 6 value ={v(1,2)*v(3,0)/vs }

fcop O 3vsen 1
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vsen 6 50
IsO30{lIs}
.ends

gobgobooougoogad

*(1,2)0000 450000(R,LC)

*(L2)=@5) *param0J 000 0VvVvIODODOOOOOOOOO
*

subckt veO 1 2 4 5 params: vs=1.0v cs=1uF init=0
rnl21G

ecop 3 6 value = {v(1,2)*v(4,5)/vs }

fout4 5vsen 1

vsen 06 0

csO30{cs}ic={init}

.ends

guoooobbog . Achbuoaag

*D 000000 RacOODOODOY OOOOODOODOO
*H=O0000000 FQ=00D000000
*L+ROODOOODDOOOOODODOOODOOOd
*ACOOODDOO

.subckt LQO tO t1 params: h=2.53uH f0=10Meg, g=80
00200t1{h};000000OO

rot0 100 1m; 00000000

rp0 100200 1G;0 0000 O OO

grO 100 200 value = { v(20)*q/80*f0/10Meg } ;0 0 0O O
rpl2001G;,0000000O0

er0 20 O freq {v(t0,200)} =;0 000 O
+(0,13,0);DC

+ ( 150k, 12, 0)

+ ( 10Megq, -6, 0)

+ (100Megq, -16, 0)

+(1G, -26, 0)
+(10G, -36, 0)
.ends

goboobotdd wran000O0

*D000000 RacODODOOOVY OODOOODODOOO
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*hOOOOOoOoOOoOoo

*foOoO0O00onoooono

*f1000000000

*L+ROODOODODDODOOOOD0ODOO0OOoO0OOOd
*0000000000000O000O0DOOd

*tran0 0000 ACOOODDOOODOODOOODOOODOOOOOO
.subckt Igl tO t1 params: h=2.53uH f0=10Meg g=80 f1=10Meg icO=0mA
I00t010{h}ic={icO};0 000000

rdO 10 t1 { (6.2832*f0*n)/g*sqrt(f1/f0) }

.ends

UddieC4

Xtal

Ssubckt 6C4 P G K

*G K model

g_gk g k table {v(g,k)} = (-1, 0) (0, 0.1m) (1, 1m) (2,3m)
e_ef 1 0 table {v(g,k)+v(p,k)/10} = (O, O) (1k, 1k)

r ef 1 0 100meg ;dumy

g_pk p k value ={ 0.5m*pwr(v(1),1.5) }

c gkgk10p

c_pg pg10p

c pkpk5p

.ends

* [

* (TR 1984/8 p409) 10MHz cp=5.7pf Rs=10 Cs=0.025p Ls=10mH

*» JO0O000” OD0000000 p70 5MHz cp=4pf Rs=120 Cs=0.11fF
Ls=9H

* Q=2.3Meg
*FsO00000000RAOOOOO0O0O0O0O0O0O0OOCpOOOOOOOO
.Ssubckt Xtal tO t1 params: Fs=9.999Meg Fd=1k Q=1000000 Cp=5.7pF
cpOtOtl{Cp}

rsO t1 10 { fs/(2*3.141516*Cp*Fd*Q*(Fd+2*Fs)) }

csO 10 20 { cp*fd*(fd+2*fs)/(fs*fs) }

IsO 20 tO { 1/(4*9.86960*cp*fd*(fd+2*fs)) }

rlek tO t1 100Meg ;Leakage

.ends
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goboood

*noise filter FT82 #43[]

subckt NFT82_43 ina inb outa outb params: T=5 N=1
LOO ina 5 {557nH * T*T*N }

LO1 inb 6 { 557nH * T*T*N }

KOO LOO LO1 0.999

L10 5 outa .1uH

L11 6 outb .1uH

COl inainb 1pF

C02 56 1pF

.ends

guoooobood

*OO0O00000 FT82 #4301

Subckt KFT82_43 ina inb outa outb params: T=5 N=1
LOO ina 5 {557nH * T*T*N }

LO1 inb 6 { 557nH * T*T*N }

KOO LOO LO1 0.99999

T 5 6 outa outb z0=150 td={ (21*T-14)/300/0.7*N*1n }
L10 5 outa .1uH

L11 6 outb .1uH

CO1 inainb 1pF

C02 56 1pF

.ends

*OO0O0O0O00O0 FT82 #6100

*T=00 N=ODO OO

Subckt KFT82_61 ina inb outa outb params: T=5 N=1
LOO ina 5 {80nH * T*T*N }

LO1 inb 6 { 80nH * T*T*N }

KOO LOO LO1 0.99999

T 5 6 outa outb z0=150 td={ (21*T-14)/300/0.7*N*1n }
L10 5 outa .1uH

L11 6 outb .1uH
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COl inainb 1pF

C02 56 1pF

.ends

*OO000000 FT50 #6100 0.3mm twist 5turn(85mm)=0.283nsec
*T=00 N=O OO0

subckt KFT50_43 ina inb outa outb params: T=5 N=1
LOO ina 5 {523nH * T*T*N }

LO1 inb 6 { 523nH * T*T*N }

KOO LOO LO1 0.99999

T 5 6 outa outb z0=150 td={ (20*T-12)/300/0.7*N*1n }
L10 5 outa .1uH

L11 6 outb .1uH

COl inainb 1pF

C02 56 1pF

.ends

*OO000000 FT50 #6100 0.3mm twist 5turn(85mm)=0.283nsec
*T=00 N=OO0O0O

subckt KFT50_61 ina inb outa outb params: T=5 N=1
LOO ina5 {68nH * T*T*N }

LO1 inb 6 { 68nH * T*T*N }

KOO LOO LO1 0.99999

T 5 6 outa outb z0=150 td={ (20*T-12)/300/0.7*N*1n }
L10 5 outa .1uH

L11 6 outb .1uH

COl inainb 1pF

C02 56 1pF

.ends

.subckt KFB801 ina inb outa outb params: T=5 N=1

LOO ina 5 { 1565nH * T*T*N }

LO1 inb 6 { 1565nH * T*T*N }

KOO LOO LO1 0.99999

T 5 6 outa outb z0=150 td={ (20*T-12)/300/0.7*N*1n }
L10 5 outa .1uH

L11 6 outb .1uH

COl inainb 1pF

C02 56 1pF

.ends

*O00000n FB1O1#4330 0000 T=00 N=ODO OO
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.subckt KFB101 ina inb outa outb params: T=5 N=1
LOO ina 5 { 609nH * T*T*N }

LO1 inb 6 { 609nH * T*T*N }

KOO LOO LO1 0.99999

T 5 6 outa outb z0=150 td={ (9*T-3)/300/0.7*N*1n }
L10 5 outa .1uH

L11 6 outb .1uH

COl inainb 1pF

C02 56 1pF

.ends

.subckt KFB101-3 ina inb inc outa outb outc params: T=5 N=1
LOO ina 5 { 609nH * T*T*N }

LO1 inb 6 { 609nH * T*T*N }

LO2 inc 7 { 609nH * T*T*N }

KOO LOO LO1 LO2 0.999

TO 5 0 outa 0 z0=150 td={ (9*T-3)/300/0.7*N*1n }
T1 6 0 outb 0 z0=150 td={ (9*T-3)/300/0.7*N*1n }
T2 7 0 outc 0 z0=150 td={ (9*T-3)/300/0.7*N*1n }
L10 5 outa .1uH

L11 6 outb .1uH

L12 7 outc .1uH

COO ina inb 1pF

CO1l inb inc 1pF

CO2 inainc 1pF

C1056 1pF

Cl167 1pF

Cl257 1pF

.ends

.subckt KDT ina inb outa outb params: H=30mH M=0.999
LOOina5{H}

LO1linb6{H}

KOO LOO LO1 {M}

L10 5 outa 1uH ;zanryuu induct

L11 6 outb 1uH

CO1 ina inb 10pF ;float capacita

C02 5 6 10pF

.ends

gooooon
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* clk in out

.subckt sh clk in out

ein 10 O value ={ v(in) }

.model shsw vswitch(RON=1, ROFF=1G, VON=1, VOFF=0)
swl 10 12 clk O shsw

chld 12 0 1p

eout out O value ={v(12) }

rout out 0 1G

.ends

gobooouooobobooouooooa

* clk in+ out

subcktshp 312

ein 10 O value ={v(1) }

.model shswl vswitch(RON=1, ROFF=1G, VON=0 , VOFF=0.25)
.model shsw2 vswitch(RON=1, ROFF=1G, VON=1 , VOFF=0.75)
swl 10 12 3 O shsw?2

chll 12 0 100p

el 20 0 value ={v(12) }

sw2 12 22 3 0 shswl

chl22200.1p

e2 2 0value ={v(22) }

rd 201G

.ends

* clk in+ out...
Subcktsh4123456
x1p 1 2 3shp

x2p 1 3 4 shp

x3p 14 5shp

x4p 1 5 6 shp

.ends

TC40e66B L LU OO
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*TC4066B 00O 00O O

.subckt tc4066b al a2 ctl GND

rpin ctl GND 100Meg

rsin ctl 1 2k

cin 1 GND 30p

.model shsw2 vswitch(RON=2k, ROFF=1G, VON=2 , VOFF=1.75)
swl al a2 1 GND shsw?2

.ends

CMOS inverter

* 0-5V CMOS inverter
.subckt inv in out

rsin in 0 10meg

epO out O value ={5 - v(in) }
.ends

.end
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