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Abstract

In this paper characteristics of the Ebers-Moll, charge control and Linvill iumped models are

reviewed, A theory for systematically modeling solid state device by F. A Lind holm and D. J, Hamil-

ton is discussed in detail. Nonlinear and linear models for the junction field effect transistor are

derived from the systematic modeling theory. Coumputer program for the transient analysis is develo—

oped and application of the program to the RC amplifier shows good results,
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22 HEM zZz 3N
DNS FNRTRAN 1V 360N-F0-47¢ 3-8 . MAINPGM __ _DATE 0370577 TIME_ _11,52,14 FAGE 0001
¢ SOLUTION OF THE THIRD-ORDER NCNLINEAR
C TIMC=INVARTANT DUFFENTIAL EQUATION
o ¢ DX=F{Xy T) USING RUNGE-KUTTA METHO
coct DIMENSTAN X(3)50X{3), ATA(T130,3)
o o YHIS IS INITIAL CONDITION
0002 X(1)=0,
£oe3 X{2)=0.
C00¢4 X{31=9,
[ THIS 1S SET INITIAL AND FINAL TIMES
(0Cs T=).
0006 TF=1000E-6 o
C STCFE INITIAL VALUFS FIR PLOTVING.
0007 DATA(1,1)=T
tors DATATI; 23=X(1)
Q009 OATA{1,3)=x{2)
C ST STEP SIZ:
0010 H=14E-6
0011 PRIMT 20
0072 PRINT 30,7, X(1),X(2), X(3)
C TMITIALIZE X
to13 K=
C WRITE THE DIFFERENTIAL EQUATICNS.
0014 U=1.0
00i 5 1 DXM1)=-1.457E5%X(1)+238.%X{2)+5E4*U —
0016 DX12)=-19.04%X(1)-0.0524%X(2)
Ll X4=DX{<T¥10
0018 3 CALL DIFFI2yKsI9X9DXy TyH)
2019 GO0 To{I; 21,1
0020 2 PRINT 20, ToX( 1)y X(2), X4
0621 M={T/H+C.011+1.0
0022 DATA(M,1)=T
0023 DATA( Mg 21=X(1]
0024 OATAIM,31=Xx(2)
0025 TTF=TF-0. 5%H -
0026 IF(TLTLTTF) GO TO 1
[4 PLTTY XTI) ARND X(2Z]) T
027 CALL GRAPHX{DATAsMs LidT,5HX14X2)
0028 20 FORMATTION, THT, 12X, 2AXL 3 10Xy 2AX 2, 12Xy 2AX3 3 777
€029 30 FORMAT(1X;4E13.6)
7030 STUP T
2031 END
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0OS_FORTRAN IV 360N-FO-4T79 3-8 DIFF DATE 03/05/79 TIME 11.52,57 PAGE 0001
cend SUBRNUTTINE DIFF (NeKeToXy DXy T14H)
coo2 DIMINSICN Y{1000)4Z(1000)yX(N)yDX(N}
LAl A K=K +}
(004 GO TOU1s2439435)4K
€Qus 2 D0 10 J=1,N e . _ e
0006 2(J1=0X{J) -
regt YUJI=X(J)
0008 10 XtJ)=Y(J)+D. 5*H*DX(J)
) 25 T1=T1+C.5%H
0010 1 1=1
2011 RETURN
0632 37°DC 15 J=14N
0013 2LJ)=2{J) +2.0%DX(J)
1014 15 X(J1=Y(JI+0.5*DX{ I *H
0075 1=
0016 RET JF
0017 4 DO 20 J=14M
[ ¥] TN =I1JT+2.0%0XTN -
0073 20 X(J)=Y(J) +H*DX{J)
G20 GO T 25
nezl 5 DG 37 J=1gN
0022 30 X(JI=Y{+(ZTIT+DXIITT*H/6.73 -
023 1=2
0024 K=0
025 RET!RN
[ END
DUS_FUORTRAN IV 360N-F1-479 3-8 GRAPHX . DATE 03/05/79 TIME 11.53.16 PAGE 0001
0071 SUBRDJTINE GRAPHX(OATAo N, VINDEP ¢ YARDEP)
00C 2 DOUBLE PRECISINN VIMJEP ,VARDEP
€oc 3 __._DIMENSION DATA(102,3),8(121) . _
0004 DATA BLANK, PLUSGAST/Y Tyt eV iniy
co0s ___PRINT 370, VINDEP B
AN PEINT 40371y VARDEP o T e .
0007 BISEST=DATA{142)
A g SMAL=DATA(1,2)
o9 CC T I=hyN e e o
5T IF(DATA(T2).GT.0IGEST) BIGFST=DATA(1,2) T
0011 IF{DATALI2)oLTaSMAL) SMAL=DATA(L,2)
0912 1 CONTINIE
o3 JC 2 1=24N
(G TFIDATA(I43)461481G=31) BIG-GT=DATA{T,43)
015 IFIDATA(I 931alTeSMAL) SMAL=DATALT,3)
[ 2 CONTINUE T
coL7 PRINT 200, SMAL,BIGEST
0018 K=61 T
crLy OMIMNS=BIGEST-SMAL
G070 D7 3 Iy K
o2l 2 B(I)=BLAIK o o
0022 00 4 I=14yN
coz3 CATA(Tg21=(DATA(I42)-SMALI*FLCAT(K)/BMINS+1.0
24 DATA(T, 31=(JATA(I,3)-SMALIFFLCAT(KI/BMINS+T.3
0025 INDF X=DATA[I,2)
0026 JNDEX=DATA(1; 31
0027 BLIMDEX)=PLUS
[ABRE] BUTTDCXI=AST
0029 PRINT 1)04DATACI 1)y (BUL)yL=1,K)
TR3T BTINDEXT1=BLANK
c03n 4 B(JNJEX)=BLANK
(32 100 FORAATTIN 4 Z10. 3, IXy L21AT]
0033 200 FCRUATIIXgE11e4933X51H 94XeE1Lla4y/10Xe6111HeY)
024 300 FOARMAT(IHI, 'THE [NDEPENDENT VARTAELE IS 7,2ZA7G) e
£els 400 FARMAT(1Xy* THE DEPENUENT VARIABLE IS *,2A10//)
[EET) RETUR -
0137 cND
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