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C=t(dl/dU) +CIO1- U /U,) ™H diy< Fu &/J; (2.6)

C=¢(dl/dU) +CIO(F3- mU/U,)/F2 1 dbv2 Fa &J,  (2.7)

H jJF2=(@1- FO*™: F3=1- FC(1- m).
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Diode Model 'D814ADC

Sheet 1 | Shest 2|

Saturation current (1S): W bl
Ohmic resistance [RS): IT Q
Zero-bias junction capacitance [CJO): W F
Junction potential [VJ]: IE_??_ W
Transit time [TT): W s
Grading coefficient (M): W
Reverse breakdown voltage [BY): ,[]5— i
Emission coefficient [N]: W
Activation energy [EG): IT eV

Temperature exponent for effect on 1S [XTI): |3
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Diode Model 'D814ADC

Shest 1| Sheet 2 |

Flicker noise coefficient (KF):

Flicker noise exponent [&F]:

Coefficient for forward-bias depletion capacitance formula [FC):
Current at reverse breakdown voltage (IBY):

Parameter measurement temperature [TNOM]:
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NPN Transistor Model 'ideal’ 2] x|
Sheet 1 I Sheet 2 I Sheet 3] Sheet 4 I Sheet 5 I
Saturation current (I1S): |1 e-16 A
Forward current gain coefficient (BF): 100
Reverse current gain coefficient [BR]: |1
Base ohmic resistance (RB): IU Q

Emitter ohmic resistance [RE): IU— Q
Collector ohmic resistance (RC): lU— Q
Substrate capacitance [CS): IU— F
Zero-bias B-E junction capacitance [CE): |0— F
Zero-bias B-C junction capacitance [CC): IE]— F
B-E junction potential (oE ) 0.75 k4
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NPN Transistor Model 'ideal’ 2| x|
Sheet 1| Sheet2| Sheet 3 | Shest 4 | Sheet 5|
Reverse current emission coefficient [NR): |1
Reverse early voltage VAR]: |1 e+30 i
Reverse beta roll-off comer current (IKR): |1 e+30 A
B-C leakage saturation current (ISC): ID A,
B-C leakage emission coefficient [NC): |2

Current for base resistance equal to [fb+RBM)/2 [IRB]: |1 e+30 A,

Minimum base resistance at high currents (RBM]: ID— Q
Coefficient for bias dependence of tF [XTF): ID—
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Rb=10)

.model KT3102A PN-P (Is=5.258f Xti=3 Eg=l.Il Vaf=86 Bf=185 Ne=7.428
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Ise=189f Ikf=.164 Nk=.5 Xtb=1.5 Br=l Nc=1.385 Isc=66.74p |kr=1.812 Rc=0.897
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Rb=300 Cjc=8p Mjc=.29 Vjc=.692 Fc=.S j&=26.53p Mje=.333+ Vje=,75
Tr=10nTf=1.743n Itf=l)
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Drain ohmic resistance (RD]: 0 Q
Source ohmic resistance (RS): 0 Q
Gate-junction saturation current (1S]: 1e-14 A
Zero-bias gate-drain junction capacitance [CGD): IU F
Zero-bias gate-source junction capacitance [CGS): ID F
Gate-junction potential (PB): |1 W
Doping tail parameter (B): |1
oK | OtmeHa |
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BETA-Ctsj W' y' ‘“dals ftetf stey' 2detsfmls’ , ¢/ J

LAMBDA -f OtcO3j Istc dBsHEzdzw y' ° Htsey ddzd € O da

RD-sB O dzgdzd?2 ' tc B dZOMIS' Mk, [ d&G.

RS-sB' ' d3gdzd? ®f ' tc B dZOMI' odksSlkz, [ d&.

IS-Mistclzd3 dzO md Wjjdimigvr SH Iz, Is' dz2 €d Hdzm ¢
fjtejrtsHd, ¢.

CGD-' dzgdz" fmls! &' 3 L Oboastetsdy ' MissCd3 ff tec

CGS-' d@gdz' MiIs! 3" ¥y LOeatsttsda ' odlstsCtsdy,

PB-Ct8dzlsOCIsdzO to' L dedmyvw ff jftdsjlsqi slzyl?2 ,© dds ‘s dz! pS
stcOdzL d Miatstf'jdcjIn spitsdg, 1.

Vv ftosctcOdG'. 0 EWB dzv €' fMls! f OcOdRj ste” © H
LB ' dz hj dzts.

Il " HL d2Oyd di3ts, hts o EWB Hddv f(dz soadn
ctsH J dzf PSpi se.
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odltsSCsd (1), ° L LOcCOd dzddz MistsSCtsd3 (] ¢

 dzv Htsfmdz Hy jdadz" ' B3 2Mlsoa © odr "' Hdzd R
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2n4391

(Drv
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l 5d20 &3 Misdls! HY J tojdis SdzOdfgs z cHs i dD IsHo A
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sCtcj d3ts Bz odf OH S Iz, weh s H' Jdzj Slsted € ts 3
odBGEMmMstsolz’ Is! Mstc@m o OQlsfsfcd .

[r11stcOdeL dlststed BRZzo OsIls! Hotsa Isdff ' o:

-stcOdzL dMlsstcd L oBERZHtso Odzd d3 § Odz0O dzts d3;

L " dHESC B9 Odd i3 SOOI (o GMlsOdadz Bz
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L B'Bd tSIsjy'f ehsdiPidz] ENUBDAELIQ\MIststed L ¢
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fsCOLOdzd 3. 4dz®@, todAP. W Ctsdizz yYydWcts 4 ft
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2. 1 " HGEBIskz2Is] dtsoad?2 WO2dz HAzv ttsBBilsd
st jtcOy' ’ L d3gd dz : Fil e/ New ° Fil el Save
dzj 5B~ ' Hzs 9o@2QEFOISd ¢ O Odztsic, bk wCtsdzz BLEH

3. [ BLedVd IsH 7Thm j BH Cds@z0@dsfiyj. ~ &  BSH | d&z

Dev (Drev

h [R]/1 kS2/100% J[R]H kQ/100%

1

t dMeBFsE8n j &3O Hdzw HtsMdz HY J dzdzv t5dz

4 . 1 jtojdzj M’ Is! dzj sB R~ ' HdZ j dzj a3j dzlsd L
Electronics Workbench [ dzw Yy’ tsg@ts dzj 5B = * H dzts o ds
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Ld&z2OrsHdIs' Mw f sistc’ B dfdj2tc jodR di) Isjddzj2dsjcdals , dzQf d
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9. ltd deisBR' HdzMIs' LtesB ' Is! HEMiskz{ dz

10. 1 0dzgj " Is! f sy ddyy ddddt | GZske sL dnlsls s to

11. JttsB' ' Is! odMmdaetse € d.

SBdzlstetsdz! dz2' L Off dIs O dzdzw
1. ¢$' it ddpadddzy Lot 2 kstoOdz d fls
2. 0¢' fjtjo0Ocd ' da@jHBd €d {(sd sodr
B' ff sdzv todad dzd ?
3. vydd o' Hig' Ldgvs s v bdz fsdvtedz , f s
4. cC EBBoOdzd? bktoOdtf JREBEHBB? P
5. 265 OC) fhktsetsoO &OftezeO ' dOftekcC
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sl j s dzlsdztsfyls *

i LHOIsdz Mis! HEL dz2OMIss@Ro PEz@L Isd y' ;
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Jdzj Stesdz’ € d SO Isjdzj CsdBzdz SOy

i BOL ts9 L dzOdedzy? Isj mdz’ ydzad - dzdh Dtc Bis 8 wzd iy
ftoedL dzOyj dedzv ' ftwwOQoddz JjSMf dzEOOyYy" = J dzj ¢

i LHOId Mmls L OMists M tcisd Oldze s of Bedz'W | i) dzZD diztz
&ZOodyscd HAzW totsLobdWLOddw Isdfseadr L OHO
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Sy jteddjdes' o, LB HOdE kb jdj Clstss dac

i L OMmssMse o Olsd L dzO dadz” 5§ ndz ydzd A .
sfisBdzdo sflsj 2, ftedL dOyj dedzv *° fteOoddz j ¢
Hdzw o dte' h j dzda¥ O3y ~dz' ydzdre L O

[ 7 8] tc OAsG7/1a@®17

] " HotslksoaC O HB dZOBGtcOIsBcdzs’ totsB Bis

1.1 tsftcOye 9 OIsd Isj stejIsdyded?2 dBEOIsj te° Odz.

[ O2Isj o " Hftte ' H' dz2O dzOMiskzyf dz L Off dIs O dzdz"
-cS" " Mdgzr st o' L deseo dHdetsMils' ftsdzt soeda st
-0 MkzSIskztcO®, ftoddydftcodEhbcdOf sdz so s
-2t OS] € OdzOdz?

-cS " HCds ydisd fsdz soad?2 IstcOdzL dMiststs:
-fr1 L oBERzHBo OB ORZO A3 6

-fr1 L " dzH € 59 esdddffdy ?C OdzO dztsd3 n

-fr1 v " dzH 2€ o asdfdidy ?C O dzO dzts o3t

-1 0Ctej MdzdIsd SO f s ORd&EedqedS dR OgEOEGHE tcd Mis d
IstcOdzL d fylsClim o oL cf@H j toj Hde' sd3z § d Is O dzdz'

-1 Ot MdzdIsd SO fswhdzedlsd oadH MssStsadna =r
LGOHOdr odhj

-c¢Y simdsoeds JdzjSlstedyde OO Isted 1 tsdz
-cS' B dzdetsMmis® L OMistsmizeo Odzgdzg? ff sdz' ts9 d -~
¢S fitjdiowtsdz Cd f sd® b Jf st 'tcDdizt dedgls sitc *

2.1 dBtcOIsd IstcOdzL dMistste HdzWw HEsSTdz' H Y j dadaV

vy ttejIsdudz o' HBE®@EMIS'

1 jteo ' MdzO dzOL 0 O { tsakziztead o 7 dzZis to GrtizL Al fip D EAs 'J
L' WL Ods L Isddz, hts o I1s0OCdnrn Istc@king fijls tsts
sHdsets Isdiflz ( ddzj Slstetsdzg’ ©¢ yd H'® tetsC) .
StcOdzL dMIststeOr JteOCIsdqudets o Hmkzlsdze" , k oM
tesdz . [Mdesoded 3 M smsBsdz tczrlz desfy' " o

r dzv Iksets hse Cjlokzadddd o thistede dGisdzd C 2t
d d&zj € Isted ydzts d3kz f tsdz' f slstc’ B dats L d3' dg¥
ZOf ' aftcseo Hdzgd S tsoatsets h Ok yYyd 2B { dzts
sBdHOo O MmMftsmtsed L Omdzs o Odz o tsdzd dzO |
L Olso ste" ) . U 5 B0 dziz dizh) Iff tstdaf tcde' o d g @2 dzts dzO L
stcOdzL dMlststcOdRd. 1 tetso " Hdzgd2 M Ote, 6 wWECBd
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s OdzOdzd Bsy kzls! Bklsd ftedifsejtcn dzj 8 d d3d
COdzOds 8o ddntsB s OB L BOGOYJ dz h Oted, t
HE®R hts¢ & H' jdzjSltedSk, OBt " dzojtefy’ 2d
Lsodg hdg s¢ts fscew. [B' ‘ dgdz ¥ COdzOdd v
O " oftctseo " Hdzd S O, ©  HH' dzjdz © ' H 59 jtonC

seOdzL dMissted L BB' " BBz 3 C OdzOdzsd3 9 ' H to
fMlso ste® ' Is! Mw L-® ffijst sksiglisy wtsdiz "~ 7= yofmis
Istc OdzL d fls nte OfcZjdte jLm S sd3 yd Htotshists § sdz! tso
sOC et Isdfkz of jteh ] tHJREEsIsZ 5 dzC a3 SUL
EWB 4.1 otded fftcj HlsO§ (rjzriz’ #zdptaB@Elz’ tdad @3 ¢ C

[ Odzsetsoj o' Cdes EMls GdeOadhl ff MsBisO dgj I4f ts'C
51(©) .

3-Terminal Depletion N-MOSFET Model ‘ideal' 2] x|
Sheet 1| Sheet 2| Shest 3
Threshold [VTO): ID W
Transconductance coefficient (KP): 2e-05 AlE
Channel-length modulation (LAMBDA): ID 1N
Surface potential (PHI): IU.B W
Bulk-threshold parameter [GAMMA): IU V=05
Drain ohmic resistance [RD]: IU Q
Source ohmic resistance [RS): ID Q
Bulk-junction saturation current (1S): |1 e14 A
Gate-bulk overlap capacitance per meter channel length (CGBO): ID F
Gate-drain overlap capacitance per meter channel length (CGDO): ID F
oK | OTtmena |

dMezdslr 50@60ksj ¢ § dSO &k @Bk dals

VIO-dz0f e © o' nfy' yj dedav , 1.
KP-CtsjWw' y' ‘das ot stey' 2detsimyls' , ¢/ |
LAMBDA -ff OtcOd3j Istc d3tsHlzdzv y' ° Htsey dded ¢ Oda
PHI-f 5o jtondzsj o2 ftslsjdey’ Odz, .

GAMMA -Stsj W' y' ‘dals satfdzdolz fslsjdey Odzz

Vl/2_

RD-t5B 6 ' d3dzd 2 ftstf * th) Istse dz®@ [ o.

RS-5B' ‘ dBdzd 2 ©f ' to tsBdZOMIS' odbtsSlk, [ d.

IS-fMistelz 3 dzOfmpd Wjjdmgwa sz, Is' dzr $d wHdn  f ¢
fjtej nsHISA, ¢.

CGBO-f dlssd3O ‘ d3dz' Mls' 4f) 8BS WOGEEY 1 GOHE

5B &zZOMls' LOoasted® LO Bjy' $O0dOddkz, .
CGDO-f dlssdgdz Mis' f jtoj-RHiEdElsHzOL Ose t516 dziz

tcOrzdets¢ B yYydes™ HdW kL', AL



CGSO-G te O dzd Y dzO

CBD - " dzgdz’ mls! H S dzdzts
L Mkze ", A .

CBS-' dzdz' mls H e dz ] J
L Mkze ", A .

3-Terminal Depletion N-MOSFET Model 'ideal’

Sheet 1| Sheet 2 | Sheet 3]

Gate-source overlap capacitance per meter channel width (CGS0):

Zero-bias body-drain junction capacitance (CBD:
Zero-bias body-source junction capacitance [CBS]:
Bulk-junction potential (PB):

Drain and source diffusion sheet resistance (RSH):

Zero-bias bulk junction battom capacitance per ré of junction area (CJ):

Bulk junction bottom grading coefficient [MJ]:

Zero-bias bulk junction sidewall capacitance per m of junction perimeter [CJSWw):

Bulk junction sidewall arading coefficient [MJSW):

Bulk junction saturation current per né of junction area [JS):

©dzdz’ Mmis
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fjtjStdlslsw L Olse
YOhHisH tedkOH S @] F 8 k2

ey Giidf z H & zPe§ ST 6 J
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OTmeHa I

t dmMizBd6 e ) " Odzse 59 §

3-Terminal Depletion N-MOSFET Model 'ideal

Sheet 1| Sheet2 | Sheet3 |

Oxide thickness [TOX):
Substrate doping [NSUB):
Surface state density [NSS):
Type of gate material (TPG]):
Lateral diffusion (LD]:
Surface mobility (UO):
Flicker noise coefficient (KF):
Flicker noise exponent [&F):

Coefficient for forward-bias depletion capacitance formula [FC):

Parameter measurement temperature [TNOM):
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