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I} GLOSSARY OF VARIABLES AND PROGRAM LISTING

A: Ulossury of Vuriubles

The glossdry of the variables in the MIBAC program is divided into
twoe purts, one llsting the COMMON vuriubles and the other listing the
loeal variobles, Bacl list is presented alphubetically, Array sizes
are indicated by sumbere in parentheses,

1. MIBAC' 5 COMMON Vatisbles

AAA(T0) Alphunumeric numes of unknowns to be plotted and/or
printaplotted,

ABC Convergence indicator: 0 - convergetice achieved;
1 - convergetve not achieved yet) -8 « convergerce
tiot sehieved in T'TAMAX iterations.,

ABSER Largest absolute errot allowed in thie solution of initial
conditions,
ABSEERR Lurgest absolute errvor allowed in the transient solution
| o of core-winditg curtents.
ABTEMP Absoliute temperdture (degrees Kelvin).
AF(20) ¢, of a transistor.
AR{20) ¢, of u trutsistor,
By Name for X-uxis in ploet.
BT Name for Y-axis in plot,
BCI(20) Buse-collector ctirrent, f‘fe‘:-li""
BCR(20) Slope of i,, ws. V, at the previous iteration,
(ﬁfﬂ":-j?’ + Isﬁ)/gizlc‘
BCV{20) Buse-collector voltage, V . _ 5.
BE1(20) Bute-emitter current, i, ¢.q5
BLER(20) Slope of ife_ vs. ¥V, at the previous ibex‘ut:ioh,
(ﬂfc%'.-lf’ + 'Ilse)/gm'e‘ -
BEV(20) Base-emitter voltage, Vie s
BYAL(6,6) Boundary vulde specified for normal termination,

B
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BYALK(6, 6)
CAPC(20)
CGL(20)
Ce2(20)
CC3(20)
CCa(20)
Cire (20)
Cnre(en)
CI3(20)
CIBASE(20)
C16(20)
CICOLC(20)
C1CORE( 20,107
CICOR1(20,10)
Cton(20)
CIEMTR(20)
£11Vs(20)
Cit(20)
CER(40) -
C172(20)
cr(1t,2)

C1(20)
c2(20)
C3(20}
C4(20)
DELT
D1(20)
DMAX
DR(20)

DIM1

Boundury value specified for civeuit-fuilure termination,
Capucitance of a vapacitor,

. - ¢ d - R

¢ig = 0.9 Vg, of o trausistor,

= 1/6

It

11,590/(Tn,) of a transistor.

(3
(5
H

m{
Cyp @ l/ﬁ,[',e of v transistor.

s l/ﬂpt of o trunegistor,

=L
It

(e Tc/AL of o trungistor.

—~
—
14

12 = L+ (T/B1) of & transistor,
dyy, = ija/At of & transistor,
Buse current.
Capacitor clurrent,
~dllector current of & transistor.
Core-winding current,
Core-winding current at the previous At,
Diocde current.
Fmitter current of & transistor,

Current through a current source or a voltage source,

indiuctor ctrrent,

Resistor clurrent.
Zener~diode current.

CI(J, 1Y -maximum &t for the Jth period; CT(J,2)-“termina-
tion time of the Jih period,

¢y = 0.9 Yy, of a diode,

ey = 1/0, 4 = 11,590/(Tmy) of a diode.

¢y = 1/Rpy of a diode,

¢y = I/VWJ of a4 diode,

Time ste@, Ot |

Diode current, i, 6.5

Maximum deviation (in percent) of parameter values.

Slope of ifd vg, V,; at the previous iteration,
(ift'l<'~1>‘ * I.s'd)/gmd"

Af(~1)"
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DTM2 Bty
DT1(20) dyy = T)/0t of & diode.
NT2(20) d,y = 1 4 (T,/01) of a diode.
Nr3(20) dyy = Croy/Bt of a diode,
NY(20) Vie.(» of a diode.
(19,16, 2) Duta of the Jth time-variable source st the Lth break
point; £(J,L,1) = Source magnitude; E(J,L,2) = Break-
_ point time., J = 1 for photo current; J = K + 1 for
! Kth source.
| EC1(20) ¢, = 0.9 V,, of a transistor,

12(20) ¢y, = 1/6,, = 11,590/{Tn,) of a transistor,
EC3(20) ¢y, = 1/Ry, of a transisior.
EC4(20) ¢y, = YV, of a transistor,
EDT1(20) dyy, = T,/6t of 6 transistor,

: EDT2(20) dy,, =1+ (TQ/At) of a transistor,

it

Cjog/At of_a transisbqr,

. EDT3(20) d,,,
i' E1(20) Present value of & timefvatiable source,
: KP1(20) Value of a time-variable source at the previous At,
% £2B(20) Extrapolated back zener voltage E_,. |
- w2(19y- “TP?égéﬁE*§T6§€*ﬁf“ﬁ*ﬁiﬁﬁvvarf&biemsgwﬁee?wmvnr«-~,:mﬁLa-:1f1m;mT,:a,¢:ém“
F(20) MMF of o core.
F3(20) Fy of n core.
_FBI(ZO) FB] of a core.
FDB(20) FJB of a core.
FDZ(20) Fy, of a core,
FD1(20) Threshold FJI of & core.
FB2(20) F o, of a core,
j FD3(20) Fy, of a core.
FD4(20) F,, of a core.
FH1(20) Fi.yy of a core.
FM?(ZO)- ' F(-z) of a core.
FM3(20) F 4y of a core,




F0(20)
FOPP(20)
F01(20)
H(60,60)
TAC(6)
1ACF(6)

1BC

1CS(6,6)
1CSF(6,6)
IGRAPH
INCIL(20)

INDL(Z20})
10C

10CF

1PX
1TRMAX
TTRTST
1X(5)
JCAT
JG(19)
JKKJ

JKLJ

FO of a core.

Fg of a core.

F01 of a core.

Conductance matrix of the circuit.

Number of AND conditions of a normal-termination Statement.

Number of AND conditions of a circuit-failure-termination
statement.

Control set in Subroutine ELEM: 0 - fill H and T arrays
[Part (1)]; 1 - compute currents and test convergence

(Part (2)].

Indicator of normal-termination condition: 1 if V( ) <

2 if V() > -1 if V()| < -2 if |[v( )] >

Indicator of circuit-failure-termination conditon:
14if V() < 2if V() > -1 if [v()] %
-2 if |V( Y] >,

Count of grdphs plotted.

1 - initial inductor current CIL{N) = CILO regardless of
NSVVAR or N&VIiy; 0 - otherwise.

Inddctance of an inductor.

Number of OR statements describing normal-termination

conditiornis,

Number of OR statements describing circuit-faifure-” 7

termination conditions.
Number of points to be plotted per frame.

Maximum number of iterations above which variable values
are reset and Ot is divided by 4. '

Number of iterations below which At is multiplied by 2
(if not exceeding Tl) and above which At is divided by 2.

Index number of a break point for a time-variable resistor.

Index number of a period for which At is specified,

Index number of a variable-source mode.

Solution of initial conditions: 0 - converged;
1 - did not converge,

Number of initial-condition iterations.




JSJ

JV
KCAP(20)

KCORE{20,10)

KD1OD(20)
KFAIL
KFMAX
KIND(20)
KIvS(20)

KONT
KONVRG

KPFIT

KPLOT

KPRPLT

KPUNCH

KRES(40)

KTRAN(20)

KXT

Control indicator: 0 ~ initially; 1 - prior to call
on Subreutine INTIAL; -1 - throughout the transient
solution.

Present number of stored nlot points.

Capacitor nodal voltages indicator: 1 — unknown;

2‘V&’—" V-lb; 3"‘V = V o ’

o £a

Core-winding nodal voltages indicator: 1 — unknown;

2 - V& = V.n‘:; 3 - Va = Vsﬁ'

Diode ncdal voltages indicator: 1 - unknowsn;

2~Vb=V.‘?b; 3~V¢1=V'

sa

Number of variable resettings with no convergence before
I'TRMAX is changed.

Maximum number of trials before TTRMAX is changed
(doubled if KFAIL = KFMAX; halved if KONVRG = KFMAX).

Inductor nodal voltages indicator: 1 — unknown;

Z‘Vb Vsb;g"‘y =V v

a s a
Indicator of nodal voltages of current and voltage
sources: 1 — unknown; 2 -~ V¥V, =V ,; 3 - Vv, =V,

1 - continued run; 0 — otherwise.

Count of successive time-step solutions é#r/k wy1k less
than JTRTST jterations. :

Dependency of scales and boundaries of piot frames on

“those of Tirst frames O < independent; 1T — X indepen-

Z ~ fixed by first frame
3 ~ fixed by

dent; Y fixed by first frame;
except for independent X boundariey;
first frame,

1 — plot at the end of present mode; 0 - otherwise.

1 ~ print-plot at the end of present mode; 0 -~ other-
wise (KPRFLT is set to 1 if JV > IPX or CPTIME > TLIMIT
or NAW > 35).

Set. to 1 when the processor time of a mode run exceeds
the time limit, in order to punch cards for a continued
run; O — otherwise.

Resistor nodal voltages indicator: 1 - unknown;

2~V{"=Vsb; 3—'Va='iV'

ra

Transistor nodal volruges indicator: 1 - unknown;
2 -V, =V, 3-V =V i 4-V, =V__.

s¢g’ € se

1 - if PLAPR(KEND) bas been called with ¥END = 0;

0 - otherwise.
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KZEN(20) Zener-diode nodal voltages indicator: 1 ~ unknown; X
2 -V, =V, 3-F, =V, ;
KICAP(20) Index number of Terminal « of & capacitor.
K1CORE(20,10) Index number of Terminal « of a core winding.
K1DIOD{20) Tndex number of Terminal « of a diode.
K1IND(20) Index number of Terminasl a of an inductor.
K11VS(20) Index number of Terminai ¢ of a current or voltage source.
K1IRES(40) Index number of Termiwal a of a resistor.
K1TRAN(20) Transistor type: 0 - ppn; 1 - pnp.
K1ZENE 20} Index number of Terminal a of z zener diode.
KZCAP(20) Index number of Terminal & of a capacitor.
K2(ORE(20,10y Index number of Terminal b of & core winding.
K2110D(20) Index number of Terminal b of a diode.
K2IND(20) Index number of Terminal & of am inductor.
K2T1vS(20) Index number of Terminal b of a current or voltage source.
K2RES(40) ¥ndex number of Terminal b of a resistor.
K2TRAN(20) Index number of Terminal B (Base) of a transistor.
K2ZEN(20) Index number of Terminal b of & zener diode. .
K3IVS(20)  Index number of & time-variable source (0 if de). =
KITRAN(20) Index number of Terminal (¢ (Collector) of a transistor. i
K41V5(20) Type of & variable source: 1 ~ current; 0 - voltage. g
K4TRAN(20)  1Index numbes of Terminal E (Emitter) of 2 transistor. %
LASTIC | 1 - elastie é is included; 0 — elastic % is neglected. ?
VAXMIN Initial (lowest) maximum number of iterations above i
which the variable values are reset and Lt is divided
by 4.
MONC Logical control of MONITOR print-out in Subroutine CAP.
MONCOR Logical control of MONITOR print-out in Subroemtines
RWCORF, RWCORH, and CORE.
MOND Logical cortrol of MONITOR yrint-sut in Subroutine DIODE,
MONELM Logical control of MONITOR print-out in Subroutine ELEM. —
MONTYV Logical control of MONITOR print-out in Subroutine JVS. |
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MONL Logical control of MONITOR print-out in Subroutines 1
RWIND and IND, <
MONMA Logical control of MONITOR print-out in the main program '
and Subroutines RWRUNC and INTIAL.. ;
MONR Logical control of MONITOR print-out in Subroutine BRES. ﬁ
MONS Logical control of MONITOR print-ocut in Subroutine AUX(K}.
MONT Logical control of MONITOR print-out in Subroutines
RWTRAN and TRAN,
MONTOR Logical indicator of whether or not NDTMIN < NEDELT <
NDTMAX. i
MONZEN Logical control of MONITOR print-out in Subroutine ZEN,
MVALUE(14) Logical control values specifying in which subprograms |
MONITOR print-out will be executed if NDTMIN < NDELT £
NDTMAX.
NAW Number of times variables have been reset and At divided
by 4 due to convergence failure. For each At, if
NAW = 0 at the first iteration, then NAW = 1 in the
following iterations until convergence is achieved.

NB Ratio of computed points to plotted points,
NBB Ratio of plotted points to printed points.
NC Number of .apacitors.
'NCORE Number ofrpores.
ND Number of variable sources.
NDELT Index number of the current time step, At,
NDIODE Number of diodes.
NDTMAX Value of NDELT beyond which MONITOR print-out stops.
NDTMIN Value of NDELT before MONITOR print-out starts.
ND1 ND-1.
NG Initial variable values: =1 — compute; 0 — zero;
1 - read in.
NITER Iteration count during a given time step.
NITRSM. Total count of transient-solution iterations.
NIV Number of current or voltage sources.
NL Number of inductors. L
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NOEXIT

NOVAR(6, 6)

NOVARF(6,6)

NP(20,10)

NPLTVT
NPLTVV
NPP(10)

NP1(10,2)

NR
NRP( 40}
NS(20,10)

NSVIL
NSVPHI
NSVVAR

NTRANS
NV |
NW(20)
NZ

NZEN
NiB
N3B

Control indicator: 1 - until inelastic flux switching
begins, thus preventing stop-switching exit; 0 - other-
wilse.

Index number of a variable whose value is tested in a
condition for normal termination.

Tndex number of a variable whose value is tested in a
condition for circuit-failure termination,

Number of i1dentically switching cores in parallel repre-
sented by a single core across a given winding.

Number of variables to be plotted.
Number of variable-vs.-variable plots.

Index numbers of variables to be plotted (if negative,
then no V-vus.-t plot).

Index numbers of variables plotted vs. each other:
NP1(J,1) for V_; NP1(J,2) for Vy.

Number of resistors.
Number of break points if R varies with time.

Number of identically switching cores in series repre-
sented by a single core across a given winding.

Indicates whether the present mode will initially retain
the inductor currents of the previous mode: 1 - ves;
0 - no.

Indicates whether the present mode W{liriﬁiéiallyw}éﬁﬁlﬁMT

all magnetic flux values of the previous mode: 1 - yes;
0 - no.

Indicates whether the present mode will initially retain
all the final time variables of the previous mode:
1 ~ yes; 0 - no.

Number of transistors.
Number of unknown nodal voltages in the circuit.
Number of windings of a tore.

Total number of unknown nedal voltages and auxiliary
unknowns.

Number of zener diodes.
1 - include phase-plane plots; 0 - otherwise.

-1 - solve initial conditions only; 0 - halt 1f error
in initial condition solution; 1 - print if error in
initial condition solution but proceed with transient
solution.
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PDTEM1(20) @y of a core. g
PHDTE(20) ée of a core.
PHDTM1(20) &(;1) of a core.
PHDTM2 (20) gy of a core.
PHI (20) $ of a core. |
PHID(20) ¢; of a core.
; PHIDOT(20) % of a core.
: PHINL(20) ¢(.,, of a core. |
| PHIM2(20) @ _qy of a core.
PHIM3(20) @y of a core.
PHIR(20) ¢, of a core.
PHIS(20) ¢, of a core,
PHIO(20) Tnitial ¢ of a core.
PPIC(20) Collectvr-base photocurrent,
PPIC1(20) Collector-base photocurrent at the previous time step.
PPID(20) Diode photocurrent.
: PPTD1(20) | Diode photocurrent at the previous time step.
i PPIE(20) = Emitter-base photocurrent. o
; PPTE1(20) Emitter-base phetocurrent at the previous time step.
3 PRSYMB A printer symbol used to print-plot specified output,
: PSTEP ~ Weight of previous-iteration results on computed winding
g current of a core.
é PWCR(20) Dissipated power in a diode.
o : PWTR(20) Dissipated power in a transistor.
P1(20) Auxiliary core parameter p;.
- P2(20) Auxiliary core parameter p,.
| P3(20) Auxiliary coie parameter p,.
P4(20) Auxiliary core parameter p,.
P5(20) Auxiliary core parameter p..
P6(20) Auxiliary core parameter p.. -
P7(20) Auxiliary core parameter p.. o
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P8{(20)
P9(20)
P10(20)
P11(20)
P12(20)
P13(20)
P14(20)
P15(20)
P16(20)
P17(20)
P18(20)
P19(20)
P20(20)
QCR(20,7)

QTAN(20,16)

R(40)
RC(20)
RCSH(20)
RELER
RELERR

RF(S, 5)
RL(20)
RLSH(20)
RMAG
RNUDT
ROP ( 20)
ROP1(20)
RVS(20)
RW(20,10)

Auxiliary core parameter p,.

“Auxiliaory core parameter p,.

Auxiliary core parameter Pig
Auxiliary corve parameter p,,.
Auxiliary core parameter p,,.
Auxiliury core parameter p,,.
Auxiliary core parameter p, .
Auxiliary core parameter p,
Auriliary core parameter p, .
Auxiliary core parameter Py
Auxiliary core parameter p,,.
Auxiliary core parameter p,,.
Auxiliary core parameter Pag
Diode parameters: I_,, m,, Rp,, Cjod’ de, Ipp, T,.

Transistor parameters: ﬁn, ﬁi, Te, T, Isc, ", Cjoc’
Vfﬂc‘ B’Bc' Ise’ Mes Cj()u' V(pe' R'Ee’ Iﬂpc' Ippc‘

Resistance of a resistor.

Series resistance of a capacitor.

‘Shunt resistancée of & gapacitor.

Relative error alleowed in a solution of initial conditions.

Relative error allowed in a transient solution of core-
winding currents.

Rf of a resistor whose resistance varies with time.
Series resistance of an inductor.

Shunt resistance of an inductor.

Ipﬁ scale factor = E(1,1,2).

Number of At's above which STSWEX is effective.

p, of a core.

Py of a core,

Series resistance of a voltage source.

Besistance of a core winding.
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RZ(20)
RZB(20)
S(20)
SAVEXL(10, 3)
SAVENR(10, 3)
SAVEYB(10, 3)
SAVEYT(10, 3)
ST(19,2)

STARTS
STSWEX

T(60)
TE
TF(354)
TFR(5, 5)
T1
TIMETN

TTTLE(12)
TLIMIT

TOO(19)

TOOLD

TO1

TTOOLD

V(70)
Vi(20)

High resistunce B, of a zener diode,

Low back resistunce R,, of a zener diode,

[nductance value of an inductor.

Values of XL in the previous call on plot routines.
Velues of XBR in the previous call on plot routines.
Vulues of YB in the previous call on plo) routines.
Values of YT in the previous call on plot routines,
Viariable-source dota. ST(J,1) = NI = number of break
points (1 if de)y ST(J,2) indicates type: -1 - d¢j

0 - hold last value; 1 - cycle.

Centraul processor time at the beginning o{ each mode run.

1 - terminate mode run 1f flux switching of all cores
is completed and ¢t > NUDT * Ot; 0 - otherwise.

Current matrix of a circuit.
Time.

Storage of the X-exis values (usually time) for pletting.

"tf of o resistor whose resistance varies with time.

Maximum Ar, CT(JCAT,1).

Time at the beginning of a mode (used to prevent stop-
switching exit if TE < TIMEIN + NUDT - DELT).

Circuit name, saved for plot labeling.

Maximum central processor time of a mode run before
results are print-piotted, continued-run cards are
punched, and the run terminates,

Overall time of previously completed cycles.

Value of At at the last time At-dependent diode terms

were set.

Previous At; controls tasks in Subroutine ELEM:
>0 -« Part (1), to fill H and T arrays; < 0 - Part (2),
to compute currents and test convergence.

Value of At at the last time At-deperdent transistor
terms were set. :

Unknown nodal voltages and auxiliary unknowns.

Magnitude of a dc¢ source in Subroutines. RWIVS and IVS.
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VICON(20)

VP (10, 350)
VZB(20)
VLE(20)
V1(70)
V2(170)
WSOSOL

XL

XLAMDA( 20)
XLEFT(20)
XLMDAD( 20)
XNT(20,10)
XNU(20)
XNUD(20)
XP(713)

XR
XRES(5, §)
XRIGHT(20)
XSCALE(20)
XUNIT(2, 20)
YB
YBOTTM(20)
YSCALE(20)
YT

YTOP(20)
YUNIT(2, 20)
v(20)

/r,,, of o nonlineur inductor (zero for o linear
inductor ),

Vulues of variables stored for plotting,
Reverse boundary-value V_ , of # zener diode,
Foiwurd boundary-value V, . of & zener diode.
Vi- 1y

Viegy

Logicul control of MONITOW print-out in Subroutine SEQSOL,
X value of the leftmost plotted point.

A of a core.

Left boundary of plot frame (in mks units).

Ay of a core.
Number of turns in a core winding.
v of a core.
vy of a core,

Y values for points to be plotted; set up in Subroutine
PLAPR from Array VP(10,350).

X value of the rightmost plotted point.

Exponent p ef & resistor whose resistance varies with time.

Right boundary of plot frame (in mks units),
Scale of X variable (in mks units/inch).

Units of the X variable.

Y value of next to the bottom-most plot point,
Bottom boundary of plot frame (in mks units)
Scale of Y variable (in wks units/inch),

Y value of the next-to-the-topmost plot point.
Top boundary of plot frame (in mks units).
Units of Y variable.

Negligible & value of a core.
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2. MI'RAC's lLocoal Variables

The following local variables have the same meaning in several READ-

WRITE and computuation circuit-element subroutirdes:

CC Carriage control charascter for printing: blank - single _
spuce; 0 - double space. 1
I Type of Terminal a: blank - floating; S - Source,
¢ - Ground,
F3 Alphanumeric blank = 6llbbbbbb, where b represents a blank,
KO Temporary storage for K(N}: 1 - V, end ¥V, are unknown;
2 = Va = stl; 3 = Vb = V.!I'.l‘
KO1 Temporary storuge for the index number of Terminal «

(also Terminal B of o transistor base).

K02 Temporary storage for the index number of Terminal b
(also Terminal ( of a transistor collector).

N ludex number of a circuit element.

RZ Type of Terminal b: blank - floating; S - Source;

¢ - Ground,

The glossary of local variables is given as follows for each sub-

program separdately.

(1) Main Program

DTIM Length of a cycle of a mode time (vaiﬁéuofHCT(J:iyé) when
Cr(J,1) < 0).

ERR Parameter of Subroutine SEQSOL which indicates a singular '
matrix if EBR ¢ 0. ' i

FETCIH(2) Storage {or name of MTRAC segment in memory.

GENDAL Alphanumeric “PLOTS”’ (segment name).

GETOFF _ Logical indicator which is set to TRUE if the run should

terminate after plotting.

JH Index number of the previous break point of a variable
source [= JG(J)].

JJ Index of inner loop during which one At solution
is obtained. The loop will repeat NB times for each
ploet point.

JJJ Index of outer loop during which NB plot values are - b
stored. The loop will repeat NBB times for each print-
put point. ' ' _
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KDTIM 0 < until end of first cycle; 1 - otherwise.
KNL Total number of nonlinear circuit elements = 2 + NTRANS
+ NDIODE +NngE NW(T).
LABEL A temporary storage value for monitoring.
NI Nunber of break points of a variable source. ;
RWCOR1 Alphunumeric “ BWCORS' (Segment name), i
RWELM1 Alphanumeric “RWDATA"" (Segment name). ;
SOFAR A temporary storage legical variable.
SOLVE1 Alphanumeric * SOLVE'' (Segment name).
TEMP Temporary storage.
TERMNT A temporary storage logical variable.
TEL Difference between t and the next break-point time of a
variable source (negative, except when starting a new
mode) .
TOK Difference between t and the beginning time of a At¢-

specification period, used to adjust t and At before
starting a new period.

T1 Difference between ¢+ and the next break-point time of a
variable source.

(2) Subroutine HOLLER( , )

No special local variables.

(3) Subroutine RWRUNC

Al Alphanumeric for termination conditions: A - Absolute

value; otherwise - algebraic value.
A2 Alphanumeric for termination conditions: G - >:

otherwise - <,

CKT - Alphanumeric name (up to 6 characters) of a circuit or
a circult mode.

HOL Aiphanumeric blank = 1Hb, where b represents a blank,

HOLABS Alphanumeric “ ABC" = 3HABC.

HOLBLN Alphanumeric triple blank = 3be6, where b represents
a blank. - .

HOLGT Alphanumeric “GT' = 2HGT.
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HOLLA Alpbanumeric “ A" = 1HA.
HOLLE .. Alphanumeric “LE” = 2HLE.
HOLLG Alphanumeric “G' = 1HG,
HOI-0 Alphapumeric zero = 1HO,
LIMITT Processor time limit (in seconds).
NAUX Number of auxiliary variables (NZ = NV « NAUX).
, NDTSPC Number of At-specification periods, ,jﬁﬁ“ .
Nl Number of break points of a variable source.
NT2 Indicator for variable sources: -1 - dc; 0 - hold
last value; 1 - cycle.
Q1 .ﬁName of the X variable in plot.
Q2 A)Name of the Y variable in plot.
SCALE / Plot scales; 1 - specified by the user; 0 - determined

on the basis of extreme values,

SOF AR Logical variable used to decide whether the user is
using any monitoring.

S1 : Sign of worst-case deviation of values of a variable .
" Jsource,

(4) Subroutlne PLAP“( )

n Subscrlpt number of V( ) plotted as the Y value ina
V-vs.,-V plot.

12 Subscript number of V( ) plotted as the X value in a
V-vs.-V plot.

JVV JV-2, the number of values in the phase-plane plot.
JV1 Subscript number of the V value being plotted vs. time.
KEND -1 means plottingonly, 41 means punch contlnued-run

cards and plot, 0 means do entire subroutlne

A

SKIPFR Loglcal variablé which 1is TRUE 1f SKIPIT its TRUE and "
_ KPFIT = 2. b o
SKIPIT _ Logical variable which is TRUE if the number of plotted

‘points exceeds IPX, KPFIT > 0, \?nd KONT = 0.
SKIPX lLogxcal variable which is THUE 1f SKIPIT 1s TRUE and
SKIPXY \Loglcal variable which 15 TRUE 11 SKIPIT is TRUE and

f\P FIT = 3. 7

y 7 |
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TFJIV Recent time stored, TF(JV).

XLP Smallest X value of a set of plot points.

XRP Largest X value of a set of plot points.

YBP Smallest Y value of a set of plot points (YB is the

. next-to-the-smallest value).

YTP Largest ¥ value of a set of plot points (YT is the
next-to-the-largest value).

(5) Subroutine PRPLT( , , , )

AASS Symbol used for data points in print plot (set equal to
PRSYMB) .
ABLANK Hollerith character blank - 1Hb, where b represents a
. blank, ﬁ
i
ADOT Hollerith cﬁaracter dot or period = 1H..
/}
APLUS Hollerith character “+” = 1§ +; used in print-plot for
those points which represent two or more data values.
c . Filoating-point value corresponding to index of location
in array G.
CsX Scale for X-axis.
CSY Scale for Y-axis. y
- i
R T S Y R s -Valye of a tic.mark on the Y-axis. ' )
G(81,4) Storage for symbols to be princ-ﬁlotted.
1D Subscript number of the V value being plotted as the
Y value,.
11 Intermediate value in converting floating X value into

column index.

| (E I Index number of a value in the array X.

IL - " Either zero or, in a V-vs.-V plot, the subscript number
of the V value being plotted as the X value. ' g

J1 Intermediate value in converting floating Y value into
row index. : o . o

K1 Counter (0,1,2,3,4,5) used to indicate a line of the
print-plot on which a Y-axis tic mark will occur and
whose ¥ value will be printed.

NLC -1 for V-vs.-t plot; 0 for phase-plane plet; +1 for
b V-vs.-V plot. & :
\ NN Number of values to be plotted. - | i; Sy, |
76 | | |
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reindimiengh, &

SX Range of X values.

SY Range of Y values.

TT Inverse of scaling factor (temporary storage).

TX Log,, (SX/7) + 1000, used to determine appropriate ;

X-scaling. i

TY Log,, (SY/7}V+ 1000, used to determine appropriate Z
, Y-scaling, : R ;

X(14) Array for storing the values represented by the tic

marks on the X-axis..

Z Fractional portion of TX or TY.

x

(6) Subroutine PLT( , , , )

BOTTOM | Y value of bottom of frame.

FIXX Scale for X-axigs. %
PiXY Scale for Y-axis. %
TAR2(2) Thirteen-character alphanumeric of plot unii % and a f

s

right parenthesis.

IBCF(1024) 1024-word buffer storage, used for plot tape.
TCOUNT Number of tic marks on an axis.
IPC. Alphanumeric “PIC” = 3RPIC; used for scaling (x10%!?)

R EHE TS EFE PIOGT= — = o o e S e e

ITEM Temporary storage for Hollerith of first three letters
of unit.

Jv1 Subscript number of the V value being plotted as the o
Y value.

Jv2 Fither zero, or, in a V-us.-V plot, the subscripe

number of the V value being plotted as the X value.

J2 -1 for V-us. t plot, 0 for phase-plane plot, +1 for
V-vs.-V plot.
=

Alphqnumerigﬂ'or'“MAX"z 3RVAX; used for scaling
(x10%) if units are MAXWELLS.

Mic Alphanumerie for “MIC’ = 3RMIC; used for scaling
(x106) if upits are MICRO--. -

B

MAKS

I

Applicable ac SHI camputation center.
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N

MIL

N
NAN

ONE
PARENI
RATTO
RIGHT
TARI(2)
TAR(15)
TAR5(32)
TEMP
TEMP2
TIC1
TIME
TMARK1
TOP

VSPT

X

XLEFTL
XMARK

XTIC

XVALCE

XZERO

Y

YMARK

YTIC
YVALUE

Alphanumeric for *MIL” = 3RMIL: used for scaling (~107%)
if units are WEILLT--.

Number of values to be plotred.

Alphanumeric for “NAN' = 3RNAN; used for scaling («10%)
if units are NANO---

Value = 1.0.

Hollerith character for plotting lefr parenthesis = 1H(.
Scaling factor based upon units specified by the nser.
X value of right side of frame.

Name of plotcted variable.

Storazge of values of tic marks encoded for plotting.
Storage of values of tic marks before encoding.
Temporary storage {e.g., value of final tie mark).
Temporary storage for various locations in plot.

Value in Inches of 2 tiec mark.

Alphanumeric “ TIME” = 6HTIMEGL, where & represents a blank.

1 - 1f last plotted point is inside frame; 0 - otherwise.

Y value of top of frame.

Hollerith 6HEEVS.E. whéreqb represents 2 blank.

Temporary storage of numbers which will be used to [Fabel
tic marks on X-axis.

X value of left side of frame.

Grid size {between tic marks) on the X-axis in specified
units.

Distance (in inch) between X-axi1s tic marks.
Equivalent inches of X value of a plot point.
Equivalent inches of X = 0.0.

Temporary storage of number which will be used to label
tic marks on Y-axis.

Grid size (between tic marks) on the Y-axis in specified
units. o '
I

- - - 1 s T -
Distance (in inch) between Y-3d%is tic marks.

Equivalent in inches of Y value of plot point-

78
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YZERO Equivalent in inches of ¥ = 0.0.
ZERO Value = 0.0.

(7) Subroutine PAREN( , )t %

A(10) Set of masks to pick out one character from a word.
I Qutput parameter giving the number of characters to f
be plotted.
' IT Temporary storage for a portion of a string of characters,
? ITEM(2) Array parameter in which string of characte:ss is stored Z

in order to put a parenthesis to the right of the right-
most nonblank character.

I K Storage for a single character out of a string; compared :
to see i{ character is blank. : ‘ ]

PARENS A set of ten characters (all right-parentheses).
|
{8) Subroutine RWIVS
. Al Tyﬁe of Terminal a: blank - floating; S - Source;
. G - Ground.
A2 Type of Terminal b: blank - floating; 8§ - Source;
G - Ground. . |
} ) Sign of worst-case deviation of magnitude of a dc source. §
T S22 Sign of worst-case deviation of R, of a voltage source. .

Bt

(9) - 'Subroutine RWRES

- L Index number of an R(t) mode.

S1 _ Sign of worst-case deviation of resistance R. {or Rf)'

2 i

(10) Subroutine RWCAP

CI0 Initial capacitof current,
] 51 | Sign of worst-case deviation of capacitance C.
52 :Sign‘pf worst-casefdevi;tion of series resistance RC.
S3 Sign of worst-case deviation of shunt resistance RCSH' ' i

Applicable at SRI computation center,




(11)

CILO
S1
S2
83
34

(12)

S1
52
S3

(13)

K3

QT
S1
S2
- 83
s
S5
ST

(14)

BASE
COLC
EMTR

ESSES(14)
Ks

Subroutine

RWIND

Initial

Sign
Sign
Sign

Sign

of
of
of
of

Subroutine

inductor current.

worst-case
worst-case
worst-case

wWOorst-case

RWZEN

worst-case

deviation
deviation
deviation

deviation

deviation

of
of
of
of

of

inductance L.
series resistance R, .

shunt resistance BLSH'

1/Ican'

Sign of
Sign of

Sigg-of

Subroutine RWDIOD

Diode parameters:
of Nth diede.

11,590/T°K.

Sign of worst-case

worst-case

worst-case

deviation

of

deviation

0 - specified;

deviation

sz‘
Ezb'

N -

same as those

Sign
Sign
Sign
Sign

Sign

of
of

of

of
of

worst-case

werst-case

worst-case

worst-case

worst-éaéé_

deviation

deviation

deviation o

deviation

de¥iatiaon

md.
Ry
Cioa

@d-

Subroutige BWTBéN

Type of Terminal B
S -' Source; G -

(Base):
Ground.

T,.

blank - floating;

Type of Terminal ¢ (Collector):" blank - floaéing;

S - G -

Source;

Ground.

Type of Terminal E (Emitter): blank - floéting;

S - Source; G -

Ground.

F

Signs of worst-case deviations of transister parameters.

Transistor parameters: 0 - specified;
those of Nth transistor.

N - sarie as




NTO1 Counter (4,7,10,13...) used to print data of only three
transistors per page,.
QT 11,590/T7T°K.
(15) Subroutine RWCORE : | 1
PARBH Alphaﬁumeric “BH' = 6HBHbbbL, where b represents a blank,
PARIN Parameter input-data indicator: PHIF of blank - ¢F data
: (Call Subroutine RWCORF); pBH - BH data (Call Subroutine
P RWCORH) .
(16) Subroutine RWCORF
CI0 Initial current of a core winding.
; CORMAT(20) Core material:, T - Tape-wound; otherwise - Ferrite.
2 ESSES (24) Signs of worst-case deviations of core parameters.
; F1C ' _ Type of Terminal a (bottom): blank - floating;
i_ S Source; G - Ground.
HA(20) A,
% HAD fzﬂa (temporary storage).
HDMIN | HR®,
©HN(20) i .
HND  H_ (temporary storage).
"HOL Alphanumeric blank = 1Hb, where b represents a blank.
HOLA i/ Alphanumeric “A” = 1HA.
HOLB Alphkanumeric “B” = 1HB.
HOL:C Alphanumeric “C* = 1HC
HOLD Alphanumeric “D"” = 1HD. _
HOLE | Alphanumeric “E” = 1HE. | ‘ . 3
HOLF Alphanumeric “F = 1HF. &
HOLG | - Alphanumeric “G" = 1HG. | }
HQ(20) H, . |
| HQD Hq (temporary stﬁrage).
HS H.
IXNT Number of turns of-a'winding'(temporqry storage). “ _ i i | P
8t | . | : e
)




KC1 Parameter values: (0 - specified; N - same as those of
the Nth core.

M Index number of a winding.
. NUDT Number of time steps above which the run is terminated
i if SWSTEX = 1 and flux switching is completed. |
! NWSUBN Npmber of windings (temporary storage). :
PHID1S Py1s = Py @ F = Fy, in Region 1. g
, PHID2(20) Pya 3
i PHIDZD $,, (temporary storage). i
PHID3 Pyqe E
PO Py = (&, + ®)H /L1, - 1)H,)
Q p AL,y = P/ (Fyy - pyl. |
R2C Eype of Terminal b (top): blank - floating; S - Source; .
G -~ Ground.
TYPE(20) ¢,(F) - curve type: G, A, B, C, D, E, or F. :
T1 Alphanumeric “NEGLEC" = 6HNEGLEC or “ INCLUD’' = 6HINCLUD. é
T2 ‘ Alphanumeric “TED" = 6HTEDbbb or “ED'’ = 6HEDbbbb, where E
* b represents a blank. ) ]
U0(20) Tnitial value of ¢/¢,. !
X}D(?Q} , Inside cere diameter {in inch). %
XLY - . i;éiAe.eé;e ciféﬁﬁf;féﬁééiiihrMéﬁ;r): % %
XLO Qutside core circumference (1in meter).
XoD(20) Qutside cere diameter (in inch).
(17) Subroutine RWCORH T ' ' &
A : Cross-séétiénal area of a core (in meter?).
AIN(20) Cross-sectional areas of agﬁofe (in cm?) : ;
BD2 - By, (in weber/men§£5). :
BD2IN(20) By, (in gaussesyf ;
BD3 ' “ Bds {in weber/meterz). }
BD3IN(20) B,, (in gausses). , ) ?
BM B, (in weber/meter?). . L_
BMIN(?O) B, (in gausses). i
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BR

BRIN(20)

BS

CIO
CORMAT(20)
EL
ESSES(12)
FREQ(20,10)
F1C

HAD
HDMIN
HDZ
HDZIN(20)
HD1
HDLIN(20)
HD2
HD2IN(20)
HD3
HD3IN( 20)
HM
HMIN(20)
HND

HOL

HOLA
HOLB
HOLC
HOLD
HOLE
HOLF
HOLG
HOLT

‘Alphanumeric “A’ = 1HA. 3

B (in weber/meter?).
B_ (in gausses).

,
B, (in weber/meter?).

Initial current of a core winding.

Core material: F - Ferrite; otherwise - Tape-wound.
Average core gircumference, L= (1, «+1))/2.

Signs of worst-case deviations of core parameters.

Frequency (in Hz) of a dynamic B(H) curve.

Type of Terminal a (bottom): blank - floating;
S - Source; G - Ground.

H

, (in ampere-turns/meter).
H;i“ (in ampere-turns/meter).
fin ampere- turns/meter).
(in oersted).

Hy, (in ampere-turns/meter). _ j
h'd'1 (in cersted).

Hdé (in ampere-turns/meter).

Hdz (in oersted).

(in; ampere:turns/meter), - = -

it s o SO e

H,, (iﬁ.oersted).

H_ (in ampere-turns/meter).
H, (in oersted).

H (in ampere- turns/meter).

Alphanumeric blank 1Hb, Jhere b represents a blank.

Alphanumeric “B" = I1HB. _ ' ;
Alphanumeric “C" = 1HC. |

AlphanumeriéffD” = 1HD.

Alphanumeric “E’’ = 1HE. _

Alphanumeric “F' = 1HF. _ ) it
Alphanumeric “G'" = 1HG. |

Aiphanumeric “T" = 1HT.
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a

HQD

HS

HOB ,
HOBIN(20,10)
IXNT

KC1

M
NDYNP(20)
NDYNPT
NUDT

NWSUBN
PHID1S
PHID2D
PHID3
PO -
Q1

RZ2C

TYPE(20)
T1
T2

U0 (20)
XID(20)
XLI
XLO
XOD( 20)
AR
Z2

Z3

et

Hq (in ampere-turns/meter).
H, (in ampere-turns/meter).
Hyg (in ampere-turns/mecer).
Hyp {(in ocersted).

Number of turns of a winding (temporary storage).

Parameter values: ( - specified; N - same as those of
the Nth core.

Index number of a winding.
Number of dynamic B(H) curves of different frequencies.
Temporary stgza&% of NDYNP(N).

Number of time steps above whi¢h the run is terminated

1f STSWEX = 1 and flux switching is completed.

Number of windings (temporary storage)

Py, = ¥y @ F = F,, in Region 1.

Pao

Pa g

p, = (&, + 0 /L1, - L)HH].
9; = prnl(F,, - po)/(F - Pyl

Type of Terminal b (top): blank - floating; § - Source;

G = Ground. R

B,(H) - curve ﬁxge: C, A, B, C D, E, or F,
Alphanuméric"NEGLEC” = 6HNEGLEC or “INCLUD” = 6HINCLUD.
Alphanumerié “TED”’ = 6HTEDbbb er “ED” = 6HEDbbbb, wherg

b represents a blank.

Initial value of B/B,.

Inside core diameter (in inch).

Inside core circumference (in meter).
OQutside core circumference (in meter).

Qutside core diameter (in inch).

%1 =§lf(,-,-

3]
i

2~ ‘?-:HGB(;')

3 = ‘?: feiyHos iy

(]
b




- 2
Z4 z = 2 Hog(iy-
Z5 25 = (ndynpzﬂ - ZIZZ)/(ndyupzdy - 2'23)

(18) Subrout%ne RWCND

No special local variables.

{(19) Subroutine SEQSOL( )

ID Size of an array column. 3

NX (olumn pointer, indicating which column is being processed

[H(NX) = H(1,N+ID)].

Q Ratio of two matrix elements of the same column, e.g.,

H(3,5)/H(1,5).

(20) Subroutine INTIAL

ERR Parameter of Subroutine SEQSQL which lndlcates a singular
matrix if ERR # 0. T

(21) Subroutine ELEM

No special local variables.

S e . {22) - Subroutine IVS.

] bl

B Temporary storage for VI(N) or EI(K5) or 1/RVS(N).
C  Temporary storage for VI(N)/RVS(N) or EI(KS5)/RVS(N).
% K5 ‘ Index number of a variable source.

(23) Subroutine BES
B M = 1/R.

L Index number of an R(t) mode.

(24) Subroutine CAP
At/R

R

Al a,

CSH*
A2 a, = 2C + a;.
A3 a, = 2C - a,.
A4 a, = 1/(Lt + Rce,) .,




B1(20)
B2(20)
HAA(20)
HAAJ
TA(20)

(25)

B1(20)
B2(20)
C
HAA(20)
HAAJ
TA(20)

(26)

GZ(20)
GZD

g

Z1

(277

BV

CI

DDI
DEXP

b, = a,a,.

by = [(bt/a,) - RIi,, 1y
M = h,, = a,a,

DH = h,, (temporary storage).

AT.

Subroutine IND

b = 1/[2L + RL(ét + ¢)]; in solution of initial conditions,
B = 1/R,.

b, = blc - Lt).

by = {120/ (Dt = O] = R }igy oy, e
¢ = 2L/R, g, s

M = h,, = blc + bt),

AH = h,, (temporary storage).

OT.

Subroutine ZEN

LH. Y

AH (temporary sto;ége). \ﬁgﬁ
'”V;b.
AT.

Subroutine DIOD

where s = DR(N) slope of

n

(1 + (T,/A0] + /Ry,
ifd vs. Vd'

Vd<;1> - sl + (Td/At)] - ifd<-1> + PPID - (Td/At)
_ifd<-l> - ifd(:i)]: where 5 = DR(N) = slope of
Leg VS Vi

irge

Cya/Bt = (Cjoa/t) + [1 = (DV2/V)]70- 5.

ifd<-1> - ifd(-l)'
Vd(_l)/ﬁmd.

R




A

R RN R S

S e et G S v e E

g

R rerin s e R

DIP(20)
nvz

HACH
LOOP

SI1
TACH

(28)

BC
BCC(20)
BCIP(20)
BCV2

BE
BEC(20)
BEIP(20)
BEV2

CI

Cco
DBCI(20)
DBEI(20)
DEXP
E101

EO

EZ
HACH22
HACH23
HACH32
HACH33
KO3

Lrag-1y
min (Vd('-.l)’ 0.9 V(Pd)'
M o= G.

Count of a possible looping in Part (1) at first
iteration.

I,
AT = A.

Subroutine TRAN

Vc(-l)' -
(Cioo/BL = Imin (V. y5, 0.9 ¥ )/Vp 13708

Lie(~-1)"

min (V,ep5, €.9 Vo).

Voi-1y-

(€ /AL - [min (V05 0.9 Vg, )/Vy 137075

T:fe(-l)'
min (Ve<*1>, 0.9 V®¢)'

N

¢,. = 1/6,, = 11,590/ (Tn ). /

lifecas> - ifc(-l)]dtl; = Eifc<-l> - ige-1) T /Bt
[ife<;1> - ift(-l)]dtle = [ife<-1> - ifc(-l)]Te/At'
Ve=11/9ncs Yoi1y/b,. Y

¢y, = 1/6,, = 11,590/(Tm,),

ifc

M.y =G, :

AH_, = 8,

M, =8,

faY, | G

(ee) = e’

Temporary storage of the index number of Terminal E
(Emitter).
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LOOP

TACH2
TACH3
TCR
TER

(29)

AITKEN

BV
CTIM1(20,10)
CIJIM2(20,10)
CIW

DELTAV

DLPDTE
EPS
EPSP

ETA

FDOTAV
FLXSW

FMM
GC(20,10)
GCNM

GCVC

GW

M

NWSUBN
PHDTEP (20}
PHDTI
PHDTIP

Count of a possible Iboping in Part (1) at first
iteration.

AT = A

{c) -
AT A

(e) = e

1]

dzgc(ifcﬁ-]?' + Isc)c?.c

(L + (T /80010, eoys = I, )/6,
(1 + (Te/ﬁt)](ife<_l> + I, )/6

d:2e(if:;;1> + I, 0)c,,

me”

Subroutine CORE

Boeclean variable:
even iteration-

v, -V,

a

FALSE every odd 1iteration; TRUF every

iy

1]‘ L=g>-"

i, = GV, -V, - V,).

8,/3 = -[38¢ + 200, + bt _,1/3, if At < 10710 second;

1)
DELTAV = -TE/NDELT, otherwise.

P e

St

£, H

4

e’ :

—_— A :
F.

0 - All cores have terminated flux switching; 1 - otherwise
(j@i[ > ZV for ‘4t least one core).

MMF (temporary storage). ,
B =G, = (N0l ¢+ R

G, (temporary storage).

G V..

1/R,.
Index number of a core winding.

Number of windings (temporary storage)-

e m =
]

-ﬁ_l»{q.

;H




\ ,/’. f
| PHDTP »
| PHDTPP ¢!
PHDTPR b
PHIDP @
PHIDS ®,.-
Q Limiting boundary -on ée-
, d Q1 gq-
| Q2 q -
| Q3 g g
Q4 g;-
Q5 .. ]
Q6 Ts-
g SF s - F=|Fl, where s = sign (F).
i _ SIGNF 1if F>0; -1 if F < 0.
“ SMFTN S,,. =S8,8, - 35,
_ SMTSMT s,
SPHI 5@, where s = sign (F).
§ SCMET Spo = ~TR_ bty # F-(“--zu.)t(;rzu) - F(-a)t(-a)T
' SUMT S, = -[30t + 282 7+ Bt _ ]
STMTSQ S,,. = 8% -35,,.
SUMTT At s (Bt » Bt 2 1% ¢ [Be + Deoy, + Be_,y)] 2
) 1/ (JFl + py)-
83 VFL + py).
™1 t g, = Ot
™2 t gy = ~BE bt -
™3 t_q, = Bt Bt B,
VC(20,10) V, = Nee_y> < N%i5igpc s | '

VCNM " V_ (temporary storage).




(30) Sabroutine AUX( )

K Control indicator: < {} - computes functions for Parc (I

in Subroutine ELEM; 1 - computes auxiliary variables for
Parc {2) in Subroutime ELEM.

B. MTBRAC Program Listing

The listing of the MTRAC program is given next. Comments are scat-
tered throughout the program in order to explain the functions of dif-

ferent program sectlons.

The main program is listed on pp. 91-99. The subroutines are listed

in the following order:

Subroutiae e Pages
HOLLER(SOFTLY. SWEET) 100
RWRUNC 101-107
PLAPR({KEND) ) 108-111
PRPLT(NYN,NLC, ID, IL) 112-114
PLT(N.J2.JVI.JV2) 115-119
PAREN(ITEM, I} 2 120
E RWIVS 121-122
8 RWRES 123-124
RWCAP 125-136 N
RWIND | 127-128 '
RWZEN : 129-130 .
- BWBIOB- . 131133 - .
RWTRAN 133-135
BWCORE 136 ;
RWCORF 137-143 i
RWCORH I144-151 i
RWCND 152-153 |
SEQSOL{ERROR) 154-1535 |
INTIAL 156-157 :
ELEM 158-159 ;
Ivs 160-161
RES 162
CAP 163 o
IND 164-165 ’
ZEN 166
DIOD 167-169
TRAY 170-175,
CORE 176-182

iy




c MTRAC - MAIN PROGRAM
COMMON AAAA(10),ABC,ABSER. ABSERR,ABTEMP, AF(20), AR(20},8CDT,.BLOT],
BCI(20),BCR{20),ALV{20},BE] {20),BERIZ0),BEVI20),BVALIG:H),
BVALF{6,6),CAPCL20),CC1020),CC2(20),CC3020),CC4120),CDT1(20),
CoT2120),C0T3(20},CIBASE{20),C1C(20),CICOLC(20),.CICDREL20,10),
CICNR1{20+10),CIDI0ND(20) ,CTEMTRI20}.,.CTIVS5(20),CIL(20)4,CIR(40),
CIZ{20},CT{11,2),C1¢203,C20(20},C230201,C4(20),0ELT,DI(201},DMAX, L
DR{20),DTM!,DTM2,DT1{ 20),DT2(20),DT3(20},DV{20), :
E(19,16,2),ECL(20),EC2(20},EC3I(20},EC4(20),EDTL{20),EDV2(20}),
EDT3{ 20}, ETL 20),EPLL20),
EIR(20},£2119),F{20),FB(Z0),FBL{ 2z0),FDE({20),FDZ2(20},FD1(20)
COMMON FD2(20),FD3{20),FD4{20) ,FMLL20),FM2{20),FM3(20),
FO[2(}, FOPP(20),FOL(20),H(60,60),TACI&Y,IACF(8),IBC,ICSLGES ),
TCSF{646)+1GRAPH, INCILL20), INCL(20), 10C,IOCF,IPX
s ITRMAX ) STRYST ,IX(S5) s JCAT 2 JGUL1D) o JKKJ v JKL U 4S5y
JV KCAP(20)+KCORE(20,101KDIOD{20) +KFAIL KFMAX KIND(20) +KIVS(20},
KONT yKONVRG yKPFIT KPLOT ,KPRPL T, KPUNCHKRES(40) s KTRAN(20) +KXT,
KIEN{20),K1CAP{2C ) ,KICORE(20,10),K1DI00(20),KLIND({20),K11IV5{20)
+ KLRES( &0} +K1LTRANI20),KLZENC 20} ,K2CAPL2C) ,K2CORE(20,10) t .
K2DIOD(20)+K2IND{20),K2IVS(20),K2RES(40) ,K2TRAN(20)4K2ZEN(20) A i
COMMON K31VS{20),K3TRAN(20)K&TIVS(20),K&TRANL 20,1 ASTIC, :
MAXMTIN,MONC s MONC OR ¢ MCADy MONELM, MONIV, MONL, MONMA, . E
MONR ¢ MONS yMONT ,MONTOR , MONZ EN, MVALUE { 14) + NAW, NBy NBB 4 NC 5 NC ORE ¢ ND, '
NDELT,NDIODE NDTHMAX yNDTMINy NOL,ANCoNITERNITRSM, NTV,NL,NDEXET,
NOVAR{ 6, 61 ,NOVARF (6,6)+NP (20,101, MPLTVT,NPLTVV,NPP110),
NPLI10,2) yNRyNRP{40) 4NS{ 20, 10) ,NSVIL,NSVPHI ;NSVVAR, NTRANS yNV,
NWI20)} NZ,NZEN.,N1B,N3B,PDTEML{20),PHDTE( 20),PHDTMLI(20),
PHDOTMZ2{ 20} ,PHI(20},PHID{20},PHIDCY(20) ,PHIML(20),PHIM2{20),
PHIM3I(20) ,PHIRL20),PHIS{ 20} ,PHIO(20},PPIC{20},PPICL(20)
COMMON PPIDIL20),PPIDL(20),PPIEL20), PPIELL 20),PRSYMB,PSTEP,
2 - PWCRI20),PWTR{20),PL{20},P2(2C),P3120},P4120),P5(20),P56(20),
3 PT(20),PB120),P9(20),Pi0120),P11(20},P12120),P13{20},P14(20},
4 P15020),P161201,PLT7/120),P181201,F19120),P20{20)+,QCR(20+7),
5 QTAN(20,16),R{4D),RC120)RCSH{20)+RELER,RELERR,RF{S+5}:RL(20),
&
7
8
9

DX g W

oY . T W S A

DB O W

RLSHI20) ,RMAG,KNUDT ,ROP(20) RGP LI Z20) RVSI20)RWI20,10VPZ(20},
RZB(20)4S(20),SAVEXLI10+3),SAVEXRI104+3)+SAVEYB(10,3),SAVEYT{10,3), ?
STU19,42) ySTARTS,STSWE X, T{E0) y TE+TFI354) s TFR(S+51,T 1, i
TIMEIN,TITLEC12),TLIMIT,TOOC(19) . TODLDTO L TTOOLD V{70 ,,vI(20)
COMMON VICON{203+VP(10,350),VZB{20),VZIF(20),VL(TO)sV2(T0),wWSQS0OL,
T2 XL XLAMODAC200 s XLEFT {203 XEMDADL 20 o XNTA20:9:10 ) o XNUL 20V - XNUDL20). ...
3 GXPUTLI3) y XRyXREST{SySI Iy XRIGHT( 201 o XSCALE (20) 4XUNIT (2 ,20) ,¥YB,

I

4 YROTTM(20) ,¥SCALE(20},YT,YTOP( 20}, YUNIT(2,20),2V(20) |

LOGICAL TERMNT,SOFAR,MONTOR ,MONST,¥CNMAT JMONELT s WSQSLT, MONIVY , 0030 ;

2 MONRT ¢ MONCT s MONL T s MOND T yMON T Y (MONCRT MONZINT 0040 |

3 MONS y MONMA s MONEL My WSOSCL, MOCN TV, MONR ¢ MONC y MONL 4 MOND o MONT 0050 :

4 MONCOR ,MDNZEN,GETOFF ' 0060 !

DIMENS [ON FETCH(2) 0070 ’

EQUIVALENCE { MVALUE (1) MONMAT ) o { MYALUE( 20 y MONST) , IMVALUE(3) , MONELT) 0080

2 v {MVALUE( &) WSOSLT) (MVALUEL S} MCNIVT)}, [ MVALUE( 6),MONRT ') 0090 3

3 e UMVALUE( TI,MONCT },{MVALUEL B),MONLT ) ,(MVALUE( 9} ,MONZNT) 0100 ;

4 ¢« [MVALUE(10)MONDT )+ { MVALUE(11)+MONTT 1}, (MVALUE(12),MONCRT) o110 f

C. - - - - - - - - - - - .. ‘. - . . [ - - - . - - i

GETOFF = ,FALSE. : 0120 !

959 IF (FETCH(1) .EQ. GENDAl) GO TN 7722 L 0130 ;

EETCH{1) = GENDA1L g : 0140 |

C - -~ - - - - - hand - - - - - had - \1- - - - - - - l

o READ TN AND PRINY OUT RUN-CONTROL CATA \ ;

C T T T SR R O S ST SR S |
7722 CALL RWRUNC i 0150 . .

4




- - - - -— - - - - - - - - - -

READ IN AND PRINT ouT CIRCUIT-ELEHEK1 DATI

- - - - - - - - — - - - - - - - -

M on

CALL RNIVS - 0170
CALL RWRES G180
CALL RWCAP 0190
CALL RWIND 0200
CALL RWZEN 0210
CALL RWDIDD 0220
CALL RWTRAN 0230
FETCHI 1) = RWCOR1 _ 0240
CALL RWCDRE o 0250
HRITE (6.33) 0260
c - - - - - - - - - - - - - - - - - -
d C lNIT!AL COND[TIUNS
) C - - - - — - - - - - - - - - - - -
KNL urnans + NTRANS + ND!DDE 0270
2 IF (NCORE .EQ. 0) GO TO 1115 0280
" DO 1116 1T = 1,NCORE 0290
1116 KNL = KNL + NW(T} : 0300
1145 1F ((ITRTST .NE. O) .AND. {MAXMIN .NE. 0) .AND. (KFMAX .NE, 0}) 0310
260 TO 1114 _ 0320
IF (ITRTST .EQ. O) ITRTST = 10 + KNL 0330
IF (MAXMIN .EQ. O) MAXMIN = 2%¢{10 + KNL}. . 0340
ITRMAX = MAXMIN ‘ 0350
IF (KFMAX .EQ. O) KFMAX = 3 0360
WRITE(6,TTTTY ITRTYST,MAXMIN,KFMAX 0370
1114 IF {KONT -.EQ. t} GO TO 2102 0380
FETCH(1) = SDLVE1L : 0390
IF (NSVVAR .EQ. 1) GO TO 2102 0400
NAW = 0 0410
I8C = 0 _ 0420
JsJ =10 0430
CALL DIOD 0440
; CALL TRAN 0450
: IF (NG .NE. -1) CALL CORE 0460
2102 4SS = 1 0670
o KOTIM = 0 0480
. e ... 1F ING) 233041701,2101 = 0490
2330 IF "TKONT 7 "L8Q. 1Y GOFFO 2101 - e o s oe e o e 0500
CALL INTIAL 0510
1701 K = NV + 1 0520
IF (NG «EQ. o: CALL Aux (1 05130
c - - - - -— -— - - - - - - - - - -
c PRINT INITIAL VALUES
c - - - - - - - -— - - - - - - - - -
Dn 1702 J = K.Nl 0540
1702 VItJd) = vid) : , 0550
2101 NG=0 : 0560
152 NDl=ND-1 0570
IF {JKLJ GT. 0) WRITE (6,7414) JKLJ,ABC 0580
WRITE (6,34) {JyEI(J)+J=14ND1) 0590
WRITE (6434364) (J4V1(J)ed=14N2) ) . 0600
WRITE (6,8556) RMAG 0610
P - WRITE (64+32) YI.TE.CT(1,2} 0620
‘ . CALL SECOND{TEMP) . 0630
: ' , ‘ WRITE (6,7975) TEMP 0640
oo IF (N3B) 959,25601,2600 : ‘ 0650
2601 IF(JKKo .GT. o) CALL ExlT & 0660
c - - -— - - - - - - - -
c READ !N AND PRINT uur CUNTINUED—RUM DATA
c P — - = dm e e m wm e m e = - .
2600 IF(KONT «NE. 1) GD To 2301 ' 0670 =
, CALL RMCND 0680
FETCH{l) = SOLVE1L ' _ . : 0690 -
GO0 YO 2602 2 ' o700 " ‘
. “ ; . £
i




F c - e e e e e e e e e m e e m m m e = m e o=

c INITIALIZE DELT AND Y. STORE INITIAL PLOYTED VARIABLES IN PLOT ARRAY
c - - - [ — - —-— - - - - - -— - - - - - - - - -
2301 DELY = T1 0710
IF {NSVVAR .NE. O) GO TD 2602 0720
i TOL1=BELT ' 0730
DYM1= DELT o 0T40
DTM2= DELT o730
2602 DN 1003 I=1.NPLTVT 0760
JJ = TABS(NPPLI)) orr0
1003 vP{l,JV}) = V1{JJ} 07180
TF{J4vI= TE 07?0
TE = TE + DELT 0800
WRITE (6,433) 0810
‘. JSJ = -1 ) _ 0820
- 108 [F (MONMA) WRITE (6,6662) ND1, NE, ABC,701,DELT, 0830
' 2 TE - _ : 0840
c - - - .. i - - - - - - - -— - - -
C START DF ?RANSIENT LDOP
c - - - - s - - - - - - - - -— -
DO 76 JJJ lvNBR ) 0850
c - — - - - - - -— - - - - - -
C EACH NEH JJJ LODP GIVES A NEW SET OF PRINT VALUES
o - - - - = - e e e = = A& @ e = = =
JV JV+1 : 0860
DO 131 Jd= 1'NB : . QaTO0
C - - - - - - - - - - - - - - -
c EACH NEH JJ LOOP G!VES A NEW SET OF PLCT VALUES
(o - - - - - - - - - - - - -— - - - - p G
NAW = O 0880 J
™ml = DELT 0890
2222 NITER =1 0900
IF IMUNMA' HR!TE l6|6663’ JJJdy JVvJJoJSJcTDl . 0910
c - — - - - - - - - - - -
C CBMPUTE VARIABLE—SGURCE VALUES
C - -— - e - - - - - - - -
IF(ND .LE. O) GD TD 119 : 0920
TE1=0,0 0930
: DO 121 J=1,ND 7 P 0940
’= s s s s PR STRE J 2 ak T OO0 D- D B2 - B St e e - R ' 115 2 _
JH =JGlJ} 0960
Tl =TE-ElJeJH+1,2}-TOOLN o 0g7C
IF{TEl .GE. Y11 GO TO 121 0980
IFI(T]1 .GE. 0.999*0ELT) GO TO 121 0990
TE1L = T1 1000
121 CONTINUE 1010
[F(TE1l .LE.0.0)GD TD 3000 1020
TE=TE-TE1l 1030
DELT = DELT - TE1 1040
3000 DG 3124 J=1,ND 1050
IFISTIJs2) LTL.0.0I60 TO 124 1060
JH=JG{J) o y 10705 ==
IF{J) .GT. 1) GO T 8534 ' 1080
K=1%9 i 1090
GO TO 8505 ’ 1100
.. B504 K =J-1 ' ' - 1110
~ 8505 TEL1=TE=E(JsJH+1,2)=TOD{J) ’ - 1120
IF{TE1 .LE. 0.01=0ELT) GO TO 1071 1130
JG(I)=JdG(a)+1 : - 1140
NI =5T(Jsl} 1150
IFLJGLSY -GE. NI1Y GO YR 1074 : 1160
E2{N=(ElJsJH+: 2, 1)~ E(J|JH+lvl"l(E!J'JH42.2)~E(JvJH*l.Zll 1170
1071 EV(KISE(JaJH+1,1)+E21J1STEL 1180
GO YO 124 1190
1074 [FISY(J,2} .GT.0.0)G0 TO 1081 . .. - 1200
ST(Js2V=-1.0 - 1210




Cmrare T

T -

—

DO 9993 J = lvNy“

94

ET(K) =E(JNTo1} 1220
GO TO 124 1230
1081 JG (J)=1 1240
TON{JI=TOOCJY+ELI 4 NT 42) 1250
‘ E2 (JY1=1E()s2e 1) -E(I4NT+1)I/E[D9242) 1260
{ ET (K)I=E{J  NT41) 1270
124 TF(MONMATWRITEL 6666512 JH Ky JGULI)4NTZTELLE21I)EILJ)LETIK) TOO(J) 1280
3124 CONTINUE 1290
C - = = = = = = = = = &= @ = = = = = = = = =« =
C CHECK MONITOR SFY up
C - - - - - - - - - - - - - - - - - - - - - -
119 SOFAR = MONMA 1300
IF (NDELY .LT. NDTMIN) GO YD 7726 1310
IF (NDTMAX LT, NDELT) 6O TO 7726 1320
IF (MONTOR) GO TO 701 1330
MONTOR = ,TRUE. 1340
MONMA = MONMAT 1350
MONS = MONST 1360
MONELM = MONELT 1370
WSQSOL = WSQSLTY 1380
MONIV = MONIVT 1390
MONR = MONRT 1400
MONC = MONCT 1410
MONL = MONLT 1420
MOND = MONDT 1430 »
MONT = MONTTY 1440 7 7
MONCOR = MONCRT 1450 .7
MONZEN = MONZINT 1465
IF (MONMA ) GO TO 3333 1450
1F [MONS: ) GO TO 3333 %480
IF {(MONELM) GO TO 3333 1490
TF (WSQSOLY} GO TC 3333 1500
IF (MONIV ) GO TO 3333 1510
IF {MONR ) GD TO 3333 1520
IF (MONC } GO TO 3333 1530
IF (MONL ) GD TO 3333 1540
1F (MOND )} GD TO 3333 1550
IF (MONT )} GO TOD 3333 1580
IF (MONCDR) GO TO 3333 1570
~IF (MONZEN) GO TO 3333 1580
3333 WRITE (6466711 (MVALUE {1),1=1,12) 1600
G0 TO 701 1610
T126 IF {(.NOT, MONTOR ) GO TO 701 14620
IF (MONMAY WRITE (66673} 1630
MONTOR = .FALSE. 1640
MONMA = LFALSE. 1650
MONELM = .FALSE. 1670
WSQSOL = <FALSE. 1680
MONIV = ,FALSE, 1690
MONR = LFALSE. 1700
MONC = JFALSE. 1710
MONL = L.FALSE. 1720
MOND = FALSE., 1730
MONT = GFALSE., 1T40
MONCOR = , FALSE,. 1750
MONZEN = ,FALSE. 1760
BEGINNING OF ITERATION LOOP
701 [F{SOFAR,DR,MONMA)WRITE(6,6666 }NITER,TE,DELT ‘ 1770
CALL ELEM 1780
TF [.NOY., WSQSOL} GO TD 9992 1790 -
WRITE (6,9999) 1800
1810

R A Al £ s NS o B A e B

Ry ¥ R

S

8

NP

LA




9993 WRITE (649997) {HIJyK) oK=14NV)
_ WRITE (6,9996) (T(J),J=1,NV}
9992 CALL SEQSOL (ERR) .
IF {ERR ,€Q. 0.0) GO TO 8100
IF (.NOT, wWSQSOL! GO TO 9979 ,
DD 9978 J=1,NV i
9978 WRITE (6,9997) (HIJIK}4K=1,NV) oo
9979 CALL ELEM _ Vi
WRITE (642002) ((JACK JILL sHUJACK JILL) ¢ JILLEL 22V o JACK=],NV)
CALL EXITYV
8100 IF {.NOY,., WSQSOL) GO TO 2008
CALL AUX(1)
WRITE (6,9970) (V(JYeJ=1,N2]
2008 TML = -TM
CALL ELEM
NITER = NITER + |
NITRSM = NITRSM ¢+ 1
IF{ABC .LE. 0,0) GO TO 5000
IF(NAW .NE. 0) GO TO 701
-—-44, L- 1_ . B

'Gn Tn 701

- -— - - - - - - — - - - - - -

C
c END DF ITERAT!DN LOUP
c

5000 IF (HDNMA) HR!TE (b.?SOOl JCAT'DELT.ABC. CTIJCATuZi
NITER = NITER - |
IF (AB( .NE. -3.0) GU TO 5001

c - - - . = - - = - -
C DID NDT CDNVERGF IN ITRMAK lTERATIUNS
C - - - - - e e w am m wm o
IF (NAH .LT. 0] NAW = 0
NAW = NAW + 1
IF (NAW .LT. &) GO TO 2222
WRITE (£, 5007} '
GO TO LDOD
C - = = = im w = =
C CHE'K FUR NDRHAL TERM!NATIUN CGNDITICKS
C - - — - - - - - - — - -

5001 TERMNT = JFALSE. N
© e BF L10C-LE. 0) 6O TO TS03.. . .

D0 7729 1 = 1, tocC
SOFAR = . TRUE.
J3 = IAC(1)

DO 7730 Jt = 1,03

J& = NOVARI(T, J1)
TEMP = V{J&}
1l = ICS{T,J1)

IF (11 LT, Q) TEMP = ARS(TEMP)
TF{IABS{I1l) .NE., 2) GE=TC TTMN
1F (VEMP-BVALUI,J1}3-7733,7732,7730

77131 YF (TEMP-BVALIT,JL)) T7730,7732,7733
7733 SOFAR =  FALSE.
7730 CONT INUE

TERMNT = TERMNT .0OR. SOFAR
7729 CONTINUE
IF (TERMNT) JCAT = 10
TERMNT = .FALSE.

CHECK FBR FAILURE—TERMINAT[DN COND!TIDNS

R Eale

7503 IF llOCF «LE. O) GO Tﬂ 7505
DO 7734 I = 1,IDCF
' SOFAR = .TRUE.
J3 = TACF(I)
DO 7735 J1 = 1,43
Jé = NOVARF(T,J01}

85

- - - " - - - - - — -

- - -— - - - - - -

1820

1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020

2030
2060
2050

2060

2070
2080
2090
2100

2110
2120

130 e e

2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290

2300
2310
2320
2330
2340
2350




7736
77138
7735

T734

oY O

oo

3

AaM A

7505
3015

1253

a2

4360
83

84

TEMP = VIJ4)
Il = JCSFITyJd1)
IF (11 LY, O} TEMP = ABS{TEMP)
IF [TABSIT1) .NE, 2) GC TC 7736
IF (TEMP-BVALFI{1,J1)} 7738,7738, 7735
IF (TEMP-BVALF(TI.J01)) 7735,7738, 7738
S(FAR = .FALSE,
CONT [NUE
TERMNT = TERMNT .0OR, S50FAR
CONTINUE
IF ITFRMNT) JCAT 10

- - - - - - - - - -

UPDATE VARIABLES FUR THE NEXT TlﬂE STFP
TE TE + DELT

D0 3015 J=1,4N2

vitdy=viJ)

IFIND .LE. O0) GD TO 131

DO 1253 J = 1, ND1

EPI(J) = EI(Jl

L - - - - T — - - - - - -

CHECK FUR END nF DELT HGDE

IF (TE oLT- CT |JCAT 2)) GU T0 LN
IF (TE LY. (CT{JCAT,2)+0.999% DELT)IGC TO 8561
JCAT:rJCAT+1

TP (CTIJCAT, 1) ) 8241200, 84
CT{UCAT,1)= CT{JCAT,11+1.0

JCAT = JCAT = 1

IF {KDTIM LGT. O) GO TO 4360

DTIM =CTUJCAT,2)

KOT IM= 1

DO 83 J=1,JCAT

CT{Je2)= CTLUW214+DTIN

JCAY = 1

TI = CT(JCAT, ")

TE=TE-DELT o

IF (Tl .GT. (DELY4DELT))} GO TO 9234
TE=TE+T1

_ DELY = T
60 TD 321

- 9234

321

8561

131

205
7107

8765
8766

DELY = DELT + DELTY

TE=TE+DELT

WRITE (6,32)T1,CTIJCAT-1,2),CT{JICAT,2)
GO 7O 13

TOK=TE-CT{JICATY,2)

TE=TE-TOK

DELT = DELT - TOK

CBNTINUE

-— - -— -— - -— - - - — - -— - - - -

END GF JJ LODP
STBRE PLDT DATA IN ARRAYS

TE'TE-DELT
DO 205 I=1,NPLTVT
Jd =TABSINPPI1))

VP I, JV)=V(JS)

IF [RMAG .NE.D.0)GOD TN BT65
XPLJV+IPX) = 1.0

GO TO 8766

XPLUV+IPX)= El(lql/RMAG
TF(JVI=TE

TE =TE4DELT

1F {JV LLT. IPX) GO TO 76

1F (NPLTVT .EQ, 0) GO TO 75
KPRPLT = 1

Orv XOMN B-NPrO

2360
2310
2380
2390
2400
2610
2420
2430
2440
2650
2460

2470
2480
2490
2500
2510
2520

2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2650

- 2700,

2110
2720
2730
2740
2750
2760
2770
2780

2190
2600
2810
2820
2830
2840
2850
2860

2870

2880
2890
2900

2910

B

fows TE paaa

£ S HBR v

VHL s

T

ep - e PR e
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HR T




:
'
4
3
4
[
k]
%

3
GO TD 1200 T 2920 :
75 UV =1 2910 4
76 conrtnue 2940 3
(o T e L :
o Enn oF JJJ LDOP i
c PRINY SOURCE MAGNEITUDES AND RESULYING NCDAL VOLTAGES §
o . AND AUXILIARV VARIABLES 3
[ - - - i - - - - - - - - - - %
IF (ND .LE.0) GO TO 653 2950 g
IF (EIL19) NE. 0.0) WRITE (6,69) EI1{16) 2960 1
. WRITE {6,70) (LyEI(L)yL=1sND1) 2970 H
653 TE = TE~DELT P 2980 ;
LABEL = 653 R 2990
IF {(MONMA) WRITE (6,7501) LABEL I 3000
p WRITE (6,50 )TE,(T,V(I)s1=1,N2) N 3080
- WRITE {6,7727) DELT,NITER,NDELT,NITRSM T 3620
TE= TE+DELT 3030
C - - - v = s = e e e - = = o=
C cuecx FOR CUHPUTER pnocsssnn TIME
C -— - - - - - - - - - - - - -
CALL SECOND(TFMP) 3040
I1f {TEMP-STARTS .LE. TLIMIT) GO TO 108 3050
WRITE [6,776T) 3060
C - - - — . - - - - - - - - - - - - - - - - -
o ERROR - EITHER 6 ITRMAX FAILURES OR COMPLETION OF ALLOTYTED
C COMPUTER PROCESSOR TIME
c - - - - p— - - - - - N - - - - - - . - - - -
1000 JCAT = 11 3070
GETDFF = .TRUE. 3080
1F (NAW .LT. 6} KPUNCH = 1} z 3090
IF (NPLTVT .GT. 0) KPRPLT = 1 3100
Gn ro 109 3110
c - - - - - - - - - - -
C PRINT SDLUTIBN VALUES FUR F!NAL DELT
C - - - - - - - -— - - - - -
" 1200 IF (ND .LE. o: co TD 7000 - 3120
: . IF (EI(19) .NE. 0.0} WRITE (6,69) EIL19) 3130
Y WRITE (6,70} © {LeEl(L}4L=1,ND1) 3140
B - 7000 TE -TE-DELT 3150
" LABEL = 7000 : ‘ 3170
’ ' IF (MONMA) WRITE (6,7501) LABEL 3180
WRITE (6,50} TEL(I1,VIIT),1I=1,NZ) . 3190
HRITF (6.7??7) DELT;N!TFR NDELT.N!TRSH 3200
C - - - - - - - - -
c FHECK AND PRINT IF TERHINATIUN CCND!TIFNS ueae FULFILLED
c - - - - - - - - - -—
IF lIOC .LE. 0 } GO TO 7507 3210
\ TERMNT = .FALSE, 3220
pa 7739 = 1,10C : 3230 2
SOFAR = .TRUE. 3240
43 = TAC({D) 3250
0O 7740 J1 = 1,43 3260
J& = NOVARII, J1} : : 3270
TEMP = ViJ4) 3280
It = [Ccstlydly 3250
1F {11 LT. 0O) TEMP = “BS{TEMP) ' 3300
IF (TABSCLI1) JNE. 2) GO TQ 7741 3310
: IF { TEMP-BVALI{T,J1)) T7742,7742,7740 , : 3320
_ 1141 IF {TEMP-BVAL(1,J1)) 7740,7742,7743 3330
. 1743 SNOFAR = L FALSE, © 3340
7740 CONT INUE _ 3350
IF (SOFAR) WRITE(H,TT49) 1 ) 3360
TERMNT = TERMNT .0OR, SOFAR 3370
7739 CONTINUE : . 3380
1F (TERQMNT) wRITE(a.TTSOt 3390




7507 IF (IOCF .LE. 0} GO TD 7002 3400
TERMNT = .FALSE. 3410
DO 7744 1 = 1,I0CF 3420
P SOFAR = ,TRUF, 3436
4 J3 = IACF(D) 3440
g DO 7745 J1 = 1,43 3450
Jé = NOVARF(I,J1) 3460
TEMP = V(J4) 3470
11 = ICSFII,J1) 3480
IF {11 .LT. O) TEMP = ABS({TEMP) 3490
IF (1ABS (I1) ,NE. 2 ) GO TC 7746 3500
1F (TEMP-BVALF(1,J11) 7748,7748,7745 3510
1746 IF (TEMP-BVALF {1, J1)) 7745,7748, 7748 3520
, 7748 SOFAR = .FALSE. 3530
' 1745 CONT INUE 3540
IF (SOFAR) WRITE(6,7749) I 3550
TERMNT = TFRMNT .OR. SOFAR 3560
7744 CONTINUE 3570
IF (TERMNT) WRITE 16,7977) 3580

C — - - - - - - - - - - - - -— - - - - - -

C CALL PLOT RnUT[NES
c -— - - - - - - - - - - - - - - -

7002 TE TE+DELT 3590
109 FETCH{1} = GENDAL 35600
IF (CTLJCAT, 1) .GY.0.0)G0 YO 8BS _ 3slo

IF (KPLOT .EQ. 1l.OR.,KPUNCH .EQ. 1.CR.KPRPLY .EQ. 1} CALL PLAPRI L} 3620

CALL SECOND(TEMP) P 3630
WRITE (647975} TEMP L 3640
IF (GETOFF) CALL EXIT 0 3650
GO YO 959 T 3660
85 CALL PLAPR { -1 } ’ 3670
FETCH{1} = SOLVE1 3680
GO Tn to8 3690
C - - L] L L - » - - - - - L - - - - - . - - -* L)
312 FORMAT | /12HODELTA TIME=E12.5+3X,12H START TIME=E12.5,3X,10H £ 3700
2ND TIME=EL12,5) 3710
33 FORMAT (1H1) 3720
34 FDRMAT | 1SHO INITIAL VALUES /TH SCURCE /6{14,E13.51)) . 3730
50.-EORMAY (. G6HOTIME=4EL12.5y/,9H LNKNLHNS. Ilbll#sEl3 Sl)l 3740
69 FORMAY { I1THOIONIZING PULSE =,Ei3.%5) ' BIRREERE 2 4.1 « R
T0 FORMAT { TH SOURCE, /{6l 14,E13. 5)!) 37160
2002 FORMATLI26HLIS INGULAR MATR IX EQUATIDN +/,1HG./, 20H H MATRIX 3170 .
LELEMENTS/(14,14,E13.5)} 3780
3434 FORMAT [ 9HOUNKNOWNS ,/ (6{14,E13.5)) ) 37190
5003 FOQMAT (21H CONVERGENCE FATLURE y 3800
6662 FORMAY {34H ND1, NG, ABC,TOL,DELT, TE 1217, 3810
2 S{/+1H ,£22.15,E22.15,E22.15,E22.15,E22.15} ) 3820
6663 FORMAT (33H JJJdeJV,yddedSdy mi veld, 3830
2 S50/ slH 4E22.15,822.15,E22.15,E22.15,E22.15) ) ) 3840
6665 FORMAT{42H JoJH 4K G oNT o TELLE20)ET() yEI(K)H»TOOL) 4 SIT74/¢1LH 3850
2 10F12.5) 3860
6666 FORMAT(50({2H *),10HITERATINN , 15, / 3870
2 23H TELDELY v/45E24.15) 3880
6671 FORMAT ([15H HUNITGRS ONeo o12L4) 3890
6673 FNRMAT (29H MONITORS TURNED OFF AT 772¢ ) 3900
T4la FORMAT (1H , 15, 30H INITIAL CONDITION TTERATIONS 3910
2 o/ 5H ABC= , FS5.0) 3920
7500 FORMAT {27H JCAT,DELT,ABL,(T(,2) +116,3E12.5) 3930
7501 FORMAT ( TH LABEL v 15) : 3940
TT27 FORMAY (BHODELT = 4E12.5415Xs[4,14H [ TERATIONI(S) 515X, 8HNDELT = 3950
2 +15: 15X, 13H ITER., SUM = ,16,/) ' 3960
TT7%#9 FORMAT (1SHOCONDITION NO. +12,13F IS SATISFLIED ) 3970
TT50 FORMAT (20HONORMAL TERMINATION ) 3980 ;
- TT6T FORMAT {24H TIME-LIMIY TERMINATION ) 3990 b
7777 FORMAT(44HOC DNVERGENCE DATA DETERMINED BY THE PROGRAM YL ' 4000 =
| llOH‘!TRTST =,13,102H {NUMBER CF TEST ITERATIONS BELOW WHI 4010 ;

9 B . {::
£ L




S e e W Bl

19715
7977
8556
9970
9996
9997
9999

2CH DELT IS MULTIPLIED BY 2 AND ABOVE WHICH DELY IS DIVIDED 8Y 2}

3 o /¢1OH MAXMIN = ,13,99H (INITJAL MAXIMUM NUMBER OF ITERATIONS B
4EFNRE VAR TABLE VALUES ARE RESET AND DELT 1S DIVIDED BY &) v/
S 10H KFMAX %4 134 54H (MAXIMUM NUMBER OF TRIALS BEFORE ITRMAX IS C
&HANGED ) ) A

FORMAT (13HOPRD. TIME = LE12.3)

FORMAT {21HOFAILURE TERMINATION )

FORMAT | 3O0HOIONIZING PULSE SCALE FACTOR =El4.5)

FORMAY {16H SEQSDL RESULTS +(/,41H ,5E24.15))

FORMAT (2H T o0 /41H ,10€12.5))

FORMAT (2H H +( 1H ,10E12.51)

FORMAY {8H SEQSOL )

END

4020
4030
4040
4050
4060
4070
4080
4090
4100
4110
%120
%130
4140

P e et
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sl et

b maid ag.
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SURROUTI NE HOLLER(SOFTLY, SWEET)
SWEET = SOFTLY '
RETURN

END
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[aEaKe]

iaNaNa Ny

non

5551

5552

W\ oW

SUBROUT INE RWRUNC
RWRUMC READS IN AND PRINTS OUT RUN-CCNYROL CATA

COMMON VARIABLES

LOGICAL MONTOR yMONSY , MONPAT ,MONELY, WSQSLT, MONIVT
LOGICAL MONRT ,MONCT MONLT,MONDT, MONTT, MONCRT, MONINT

LOGICAL MONS,MONMA ,MONELM,WSQSOL, MCNIV, MONR,MONC ,MONL ¢ MOND . MONT
LOGICAL MONCDR,MONZEN,MONEY(14&), SCFAR

DIMENS ION EMVALUL 14}

RAU

RRAY
KR
RRU
RRU

“ RRY

EQUIVALENCE (MVALUE {11, MONMAT), [ WVALUE(2),MONSTY, (MVALUEL3), HONELY)RRU

y (MVALUEC &), WSQSLT), (MVALUE( S),PCNIVT), (MVALUEL &), MONRT )
{MVALUEL T),MONCT ), (MVALUE( 8)}.MONLYT ), {MVALUEL 9} ,MONZNT)

r
y {MVALUE(L10)MONDT ), (MVALUE{1L),MONTT )+{MVALUE{12),MONCRT) RRU
L

{MVALUE,FMVAL U,MONEY)
CALL HOLLERIIH ,HOL )}
CALL HOLLER( 1HO,HOLO)Y
CALL SECOND({STARTS}
HRITE(6o?975! STARTS

- - -— — -— — - - — - — - . -— - - - - — -

READ—HR[TE UVERALL-RUN CATA

READ {5,7751) CKT.LIH!TT.KONT'DPAX
IF (EOF + 5} 5551,5552
WRITE([6,5553)

IF {KPLOT .NE. 1) CALL EXIT

CALL PLOT (0,04999)

CALL EXIT

WRITE (6,7755) CKT

TITLE(4) = CKT

WRITE (6,7753) LIMITTY, KONT

TLIMIT = LIMITT - 20

IF (DMAX GT.OLOIWRITE [6&,4446) DMAX
READ-WRITE MONLTOR SPECIFICATIONS

_READ (5,7752) (EMVALUIL},I=1, lZl.NDTPIN,NDTHA!

5550

MONTOR = .FALSE. =~ 7
SOFAR = .FALSE.

DO 5550 1 = 1l.12

MONEY (1) = NOT. [[FMVALU(T}.EQ.HCL ) .OR, {(EMVALUIT).EQ.HOLO)}
SOFAR = SDFAR .0OR. MONEY(I)

f (SOFAR) WRITE (6,11117 NDTMIN,NOTMAX =
KDELT = O
N TRSM= 0
JCAT =1
JKK J = 0

READ-WR ITE INSTRUCTIONS FOR SAVIMG FINAL VARIABLE VALUES FROM A
PREV!UUS MUDE TO BE USED AS [NITIAL VALUES

REAB (S» 10 I NSVVAR'NSVPbI.&SVIL

IF INSVVAR .EQ. 1) NSVPHI = 1

IF (NSVVAR LEQ. 1) NSVIL =1

WRITE(&,7T56) NSVVAR, NSVPHI,NSVIL

_ R . - - — — — - - - — - — -~ - - -

READ-WRITE CONVERGENCE CONTROL DATA

- — - — - — - — — - - - — — - - - - - .
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RRY
RAY

RAY

RRU
RRY
RRU
RRY

RR U

RAY
RRU
RRY
RRU
RRU

RRYU

- RRTF

RRU
RRU
RRU
RRU
RRU
RAU
RRU
RAU
RRYY

RRU
RRU
RRU
RRU

0010

ocze
0030
0040
0050
0060
0070
g08o
0090
o100
o110

0r20
0130
0140
0150

Q160

oL7TC
0180
0150
0200
0210

0220

o230

0240
0250
0260
0270
3230
0290
0300
0310
0320

0330
0340
0350
0360




REEZD (S, tD) ITRYST,MAXMIN,KFMAX ,RELEP ,ABSER, N3B RRU 0370
WRITE{&A,TTT?) ITRTST,MAXMIN,KFMAX RRYU 0380
ITAMAX = MAXMIN 2RU 03I
IF{RELER .LE.0.0JRELER=]1,0E-6 TRU 0400
[FIARSER L E.0.0)ABSER=1.0E-6 RRU 0410
WRITE(&,800) RELER, ABSER QRU 0420
IF {{NSVVAR .ES. 1) OR. (XONT .EQ. 1}) GO TO 7718 RRYU 0430
ng s1L17 I = 1,19 RRU 04640

5117 TOMLI=0.0 QRU 0450
TE = 0,0 RRU 0460
Jv =1 RRU 0470
60 Ta 7720 RRU 0480

7718 TE = TE - DELT RRY 0490

7120 TIMEIN = TE RRY 0500
JKL] =0 RRU 0510

C - —_ - - - - - - - - -— — - — - '-' - - - bt - -

C CHECK MONITOR SET up -
C T T T
IF (NDELT .LT. NDTMIN) GO TO 7426 RRY 0520
I€ INDTMAX .LT. NDELT) 0 To T742é€ ‘ RRU 0530
IF {MONMTOR) GO TO 1117 T RRU 0540
MONTOA = L TRUE, RRU 0550
MONMA = MONMAT ‘ RRU (560
M S = MONST RRU 057Q
MONELM = MONELT _ RRU 0580
WSASOL = wWSQASLT ’ RRU 0590
MONIV = MONIVY RRU 0&G0O
WONR = MONRT aryu 0s10
MONGC = MANCT RRU 0&20
MONL = MONLT ]RU 0630
MOND = MONDT RRU 0540
MONT = MONTT RRL 0650
MONCOR = MONCRT RRU 06680
MONZEN = MONINT RRU 0670
IF {MONMA ) GO TO 3333 : RRU 0680
IF (MONS ) GO TO 3333 RRU 0630
IF (MONELM) GO TO 3333 RRY 0700
IF (W5QS0LY GO TO 3333 . RRU Q710
1F (MONIV ) 600 TO 3333 - RRU DT20
__IF {MONR } GO TO 3333 RRU 0730 e e
IF (MONL ) GO TO 3333 : RRU 0750Q
IF (MOND ' GO TO 33313 , ) RRU Q760
IF (MONT 7 GO TO 3333 ' RRY OTTO
IF {MONCOR} GO TO 2333 RRU 0783
IF {MONZEN} GG TO 3333 : QRU 0790
GO TO 1112 : : . RAU 0800

3333 WRITE (6,657 (MVALUE (11,I=1,12) ’ RRU 0810
GO TO 1112 RRY 0820

T426 IF {.NOT. MONTOR) GO YO 1112 RRY 0830
IF (MONMA} WRITE (6,6672) RAU 0840
MONTOR = .FALSE. . RRU 0850
MONMA = JFALSE. _ RRYU 0860
MONS = ,FALSE. " RRU 0870
MONELM = .FALSE. : RRU 0880
¥WSQsSOL = .FALSE, RRU T89%0
MONIV = .FALSE. . RRYU 0900
MONR = FALSE. RRY- OSLO
MONC = JFALSE. ' . RRU0920
MONYL = .FALSE. RRU 0930
MOND = JFALSE. ' RRY 0940
MONT = .FALSE. RRU 0950
MONCOR = .FALSE. . RRUY 0950
MONZEN = .FALSE. y , _ RRy 0970

c e N T S

c READ-WRITE GENERAL RUN CONTROLS

102




1112

200

1113

aNaRels]

3t
EY:

2231

2230
39

-

——

XSCALE({20) =

2
3

2
3

- - - - - - - - - - - - - - - - -— - — - — -

RFEAN (5.10) NV,NAUX (NG ,+NDNR,NBB
WRITE (64310 NV NAUX,NGsN3R,ND,NB,NBB
Nz = NV + NAUX

- - - - - - - — -

READ-HRITE PLD! AND PR[NT-PLOT SPEC!FICATIONS
READ (6 lﬂl NPLTVT.NIB NPlYVV
IF (NPLTVTY LEQ. 0) GO TO B990
READ (5,836) KPLNT,KPRALT, SCALE:[P!.PRSVFB KPFIT
IF (KPRPLY LENQ. 1 1 GO TO 11113
IF (KPLNT  NE, 1 ) GO TO 1113
IF (SCALE LNE, 0.0} GD 7O 1113
KPRPLT = 1
WRITF (6.34] SC&LE v NPLTVT,NPLTVV N1B4KPRPLT KPLOT, JPX,KPFIT
PLOTS OF VARIAFLE VS. TIME,

IF IY IS T RE PLOTIED ONL VS. ANCTHER VARIABLEIS)

READ (5,5) (AAAAIJ!.NPFGJ)-J'luhPLTVTI

[FI(NIR ,GT. 0) GN YO 37

WRITE (6, 3OI(AAAA(JI NPP{J)eJ=1,NPLTVT)

6N TO 3R,

WRITE (6,351 (AAAATJ) JNPPLJ),J=1 ,NPLTVT)

WRITFE (6,33}

I (NPLTVV .EQ. 0) GO TO 39

READ (S, 1MVINPL{JG1I,NPL{Js2) ¢ J=1 +NPLTVV)

WRITE (6,411 (NPLIJs L) NPL(J,2)4J=],NPLTVV)

NN 2230 J=1,2

DO 2230 K=14NPLTVV
DO 2Z31 L=14NPLTVT
IF (TARSINBP{LY) LEQ,
CONTINUE

WRITE (6422321K
CALL EXIT
NPLIK,J)=L

K = NPLTVT% lNlB*El + NPLTVY

IF (K JLFE, 0) 60 TO 8990

[F (SCALE .FO. 0.0) GO TO 8989

0.0 ) o

NPL(K, J)) GO TC 223C

WeITF (6,7900)
DN 7962 1 = 1 4 K
READ (5,7903) QI'XUN[T(I'l’oXUNlTIZuIl.XSChLEIII'XLEFT(llo
XRIGHT(I)cQZ.YUNIY(lolquUNlTl?nllcYSCALE(I!o?BOYTN(Ilp
YIoe(1s
WRITELG, 7904)l'OI:XUNITll,IioKUNlTIZgli XSCALE(T ), XLEFT (I},
XRIFHT(!)'QZ.YUNIT!I'IlcYUNIT!2|II.YSCALEIIquBUTYﬂlIlr
yme (1)

T992 CONTINUE

8989

oY N

8990

3407

3414

3417

TEUND

D0 a8t g =

0 TO 8990

xscﬂLE(?OI = -!.0

CHF(K 1F UPPER Llnlrﬁ 19)2 MUMBER nF VARIABLES AL VARIABLE SDUPCES
ARE =XCFEPED

LE{NY .Lf. 60! nn ro 3407

WMRITE (6,34N9)

CALL EXTIT :

IF(N? .LE, TO) GN TO 3414 ,

WRITE (6,3413) pr

CALL FXIT ' : ¢

«LF. 18) GN YO 3417

WRITE (6,3419)

CALL FXST .00

TF (NSVVAR

LHE. 0V 60 TH 7722

LeNZ
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RRU
RRU
RRU

RRU
]Rry
RRU
RR1)
RRU
RRU
RRU
RRU

A VARTARLE NUMBER IS ENTERED NEGATIVE

RRU
RRU
RRU
RRU
RRU
RRY
RRU
RRU
RRAU
RRU
RRU
RRU
RRU
Ry
RRU
RRU
RRU
RRU
RRU
RAU

RRY

RRU
RR U
RRU
RRU
RRU
RRU

RAU

RRU
ARU
RRY
RRU

RRU
RR U
Rey
RRY
RRU
RRU
RAL
RRU
RRU
RRU
RRU

0980
N990
1000

1010
1020
1030
1040
1050
1060

1070

1080

1090
1100
il10
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280

1290

1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400

1410
1420
1430
1440
1450
1460
1470
1480
1490
1500 _
1510~
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YOOy

aoYo

8l

7722

134

500

g Xa el

4647
LT L)
501

8555

as501
5118
5119

5120
5122

vV (J)=0.0
VllJi=0 0
EAD—HRITE TEMPERATURE IND DELT-PODE SPEC!FICAY!DNS
RFAD 15'25l ABTEMP.NDTSPC
WRITE {64611 ABVYEMP

IF (NDTSPC .EQ. O) NDTSPC = ]

READ (5420) { CTUJe1)+4CT{Jp2),J= l'NDTSPC'
WREITE (6+511210J4CTII01)sCT(Jy21,d=]NDTSPC)
IF {NG .NE, 1) GO TN 134

QEAD (5,200 (V1 (J),J=1,N2)

TI =CT(1,1)

DELT = TI

IF (NG .EQ. ~1) DELT = 1.0E+2p
ToL=T1

- - - - - - - - - - - — - - -— - -~ - -

nsao-unrrs VARI ABLE=SOURCE DATA
ND =ND+1

CALL HOLLER{1HOD,CC)

IF (DMAX JNE. 0.,0) CALL HOLLER (1K ,CC)
WRITE (64 33)

00 118 J=1,ND

JGLJ) = 1

READ (S, 10INJ,N12

IF (NI .NE. O) GD TO S00

IF {J .GT. 1) GO TO 500

NI = 2

STI1,1) = NI

§Ti1,2) = NI2

Ellslel) = 0.0

Ellele2) = 0.0

El{le2,1) = 0.0

E(1:,2,2) = 1.0E+10
=19 .

RMAG = O

GO TN 6122

ST(Js11=N1T

T4 Jy-21=N12

READ (54200 (EfJoLysLYeE(Jals2) L=l yNIT
IF (DMAX ,EQ.0,0160 TO 4444

- - - - — - —— - - - -

nnnth NDMINAL souace VALues BY ovnx Pencenr
nsao 15.4445) s1 N

ST = SL % DMAX el
WRITE (6, 4449) St ' -

D0 4447 L=1,NI

EtJslsl) = EQJyLyl) * (1.0 ¢ St 7/ 100.0}

1F(J .GY, 1) GO YO BS501

K=19

D0 8555 L=1,NI

Ell, Ly L}= E(l.L.l)tEtl.l.zi

RMAG z£(Lo1+2) -
E(1,1,2)50.0

WRITE 16.51161nnnc.t5(1.L.1l.et1.L.2|.L=1.~1|
G0 TO 5122

KzJ-1

TFINT2151%18,5119,5120

WRITE (5,5121) CCoKrELJsLol)

G0 T0 5122

WRITE (645123) CCoKo(ELIeL s LVsE(IgLy224L=14NI)
GO TO 5122

WRITE (6,5124) cc,K.tE(J.L.li.EtJ.L.zt.L-l.Nlr _
1F (E(Je202) JNE.O,0)E2(J) = (ElJuZ-l!-E(Jalvlil 7 E(J4242)
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7

RRU 1520
RRU 1530

RRU 71540
RRU 1550
RRU 1560
RRU 1570
RRU 1580
RRU 1590
RRY 1600
RRU 1610
RRU 1620
RRU 1630
RRU 1640

RRU 1650
RRU 1660

"RRU 1670

RRU 1680

RRU 1690

RRU 1700
RRU 1710
RRU 1720
RRU 1730
RRU 1740
RRU 1750
RRU 1760
RRU 1770
RRU 1780
RRU 1790
RRU 1800
RRU 1810
RRU 1820

RRU 1830

RRU 1840
RRYU 1850

"RRUTIB60

RRU 1870

RRU 1880
RRU 1890
RRU 1900
RRU 1910

RRU 1920

RRU 1930
RRU 1940
RRU 1950
RRU 1960
RRY 1970
RRU 1980
RRU 1990
RRU 2000
RRU 2010
RRU 2020
RRU 2030
RRU 2040
RRU 2050
RRU 2060
RRYU 2070
RRU 2080




ol e b A T

El (K¥=E{Jsl,1) RAU 2090
EPI(K)=ET(K} RRU 2100
[F (MONMA) WRITF (6.1125) JrKsNT NT2,STUJs1),ST{J42),RMAG,FI(J) RRU 2110 j
118 CONTINUE RRU 2120 ]
!F(MDNMA!HRITE lb 6661) JrAT.TE.TIMEIN.TI.DELT.RMac RRU 2130 |
C - - - ‘i”'
r aeao HR[TF NORMAL TERM!NATIDN conorrlons 4
(-l - - - - ), - e - - - - - - - - A J
"CALL HDLLERllHA.HOLL&) : RRU 2140 :
CALL HOLLER{IHGHOLLG) __ - RRU 2150 1}
CALL HOLLER{ 3HABS ,HDLAHS ) RRU 2160 3
CALL HOLLER ( 3H WHTOLBLND RRU 2170 }
CALL HOLLER( 2HLE HOLLF) RRU 2180 3
CALL HOLLER ( 2HGY yHNLGT) RRU 2190 1
, READ (5, 10 } 10C ' RRY 2200 ]
N IF (10C .LE. 0) GO TOD 7926 RRU 2210 3
WRITE (6,7928) 10C RRU 2220 ,
0D 7932 1=1,10C RRU 2230 4
READ (S, 10 )1 JACK : RRU 2240
IAC{1) = JACK RRU 2250
WRITE {6,7930) f,JACK } RRU 2260
DO 7931 J = 1,JACK RRU 2270
READ (5,7933) Al,NOVAR{I,J)sA2,BVALIT,J) RRU 2280
IF {Al .EQ. HOLLA) GO TC 7938 RRU 2290
Al = HOLBLN . RRU 2300 ]
IF {A? .EQ. HOLLG) GO TC 7937 : RRY 2310 .
| I6StT1.J) = 1 RRU 2320
2 #* A2 = HOLLE RRU 2330
' GO TO 7941 RRU 2340
7937 ICS(Ted) = 2 , RRU 2350 3
. GO YO 7841 RRU 2360 i .
: 7938 Al = HOLASS RRU 2370
K 1F (A2 .FQ. HOLLG) GO rc 7940 RRU 2380 &
1CStI,J) = -1 RRU 2390
- A2 = HOLLE RRU 2400
= G0 TN 7941 _ RRU 2410
- 7940 ICSTT¢d) = =2 RRU 2420
) 7841 42 _= HOLGT ' RRU 2430
; 7941 W i [6¢7934) ALNOVARIT J1,A2,BVALLT,J) RRU 2440
SO T Y9I UUCONTINGT . T - o T e e RRD 2450 P
7932 CONTINUF . A : " RRY 2460 ;
C - - - - - B e .
C READ uatre FA!LURF TERMINATInN CUNDIT!DNS ’
C - - - - e - e e e e A e = w = o=
1926 READ |5. 10 ) rocr : _ ' RRU 2470
IF {INCF .LE. O} RETURN - RRU 2480
WRITE [6,7948) [0OCF RRU 2490
nn 7952 1 = 1,I0CF RRYU 2500
v READ (S5, 10 ) JACK RRY 2510 _
: TACFIT) = JACK RRU 2520 i
WRITE {(6,7950) 1,JACK RRU 2530 4
DN 7951 J = 1,JACK RRU 2540
READ (5,7933) AL,NOVARF{I,J), A2.BVALF(I.J! RRU 2550
| "1F (Al (EQ. HOLLA) GO T.C 7958 RRU 2560
i _ Al = HOLBLN RRU 2570
= 1F (A2 .EQ. HOLLGY GO Tn 7957 RRU 2580
ICSF(L,d) = 1 o RRU 2590
A2 = HOLLE . : RRU 2600
GO TD 7961 . N RRU 2610 -
7957 ICSF(T,d) = 2 - RRU 2620 : X
P GO0 TO 7861 RRU 2630 3
. 771958 Al = (+HOLARS) RRU 26&0
. IF (K2 LEQ. HOLLG) GO TC 7960 RRU 2650 ]
. ICSFA 1,30 = -1 RRU 2660 8§
A2 = HOLLE RRU 2670
(s} mn 7961 B RRU 2680 -




7960 ICSFIT4d) = =2 RRU 2690
7861 A2 = HOLGT RRU 2700
7961 WRITE (647936) Al ,NOVARF(1,J),A2,BVALF(1,J) P RRU 2710
7951 CONT INUF 1 RRU 2720
7952 CONTINUE RRU 2730
RE TUKN RRU 2740
5 FORMAT (6(A6,16)) RRU 2750
10 FORMAT (6112} RRU 2760
11 FORMAT {3112,2F12.8,112) RRU 2770
20 FORMAT (6F12,8) RRU 2780
25 FORMAT (E12.5,112} RRU 2790
30 FORMAT { 32HOPLOTS OF VARTABLE VS. TIME +/+52H (SAVED BUT NRRU 2800
“2NT PLOTTED IF VARTABLE NO. IS NEGATIVE) ,/10H VARIABLE o/, RRU 2810
3 13H NAMF NO. +/s(1H s Ab,T4}) RRU 2820
31 FORMAT (14HOGENERAL DATA RRU 2830
2 ./ 6H NV =,13,384 (NUMBER OF UNKNOWN NODAL VOLTAGES) . RRU 284G
3/ 6W NAUX=,13,33H (NUMBER DOF AUXILTARY UNKNOWNS) , RRU /2850
4 / S5H NG =14.54H (-1=CALCULATE VALUES, 0=ZERD VALUES, 1=READ VARRU 2860
SLUES) RRU: 2870
B /95H N3B=y14,3X63H0=1 = INITIAL CONDITIONS ONLY, O = HALT IF RRU' 2860
9 + S4HERROR IN T.C.s 1 = PRUNT [F ERROR IN [.C. BUT PROCEED!},RRU 2890
5/5H ND =14,31H  (NUMBER OF VARIABLE SOURCES)/S5H NB =14,49H (RATRRU 2900

610 OF COMPUTED POINTS TO PLOTTED POINTS) /SH NBB=I4,46H  [RATIO RRU 2910

70F PLOTTED POINTS TO PRINTED POIATS) ) RRU 2920
33 FORMAT (1H1) RRU 2930
" 34 FORMAT (25HOPLOT AND PRINT-PLOY DATA ,/, RRU 2940
t (9H SCALE =,F3.0+34H (1 = READ SCALE FROM CARDS, 0 = RRU 2950
2 11HOTHERWISE) o/,9H NPLTVT = ,13,38H (NUMBER OF VARIABLES TO BRRU 2960
XE PLOTTED) RRU 2970
3 ,/,9H NPLTVY = ,13,28H (NUMRER OF V-VS.-V PLOTS) ,/, 9H NIA RRU 2980
& = 413,2X,50H{1 = PLOT VDOT VS, V PHASE PLANES, 0 = NTHERWISE] /RRU 2990
5  9H KPRPLT = ,I3,41H {1 = PRINT PLOT, 0 = DO NOT PRINT PLOT RRU 3000
X 16HAT NORMAL EXIT) v/ _ RRU 3010
6  9H KPLOT = ,13,31H (1 = PLOT, O = B0 NOT PLOT) ./, RRU 3020
T  9H IPX = 4+13,39H (NUMBER OF PLOTTED POINTS PER FRAME) ,/,RRU 3030
8  9H XPFIT = ,13,84H (O=INDEPENDENT SCALES AND BOUNDARTES FORRRU 3040
9 FRAMES, 1=SAVE Y SCALES AND Y BCUNDARIES, o/o15X,T9H 2=5SAVE X SCARRU 3050
XLES, Y SCALES, AND Y BOUNDARIES, 3=SAVE ALL SCALES AND BOUNDARIES)RRU 3060
X L RRU 3070
35 FORMAT { 66HOPLOTS OF VARTABLE vS. TIME AND VART ABLE DERIVIT IVERRU 3080
2 VS. VARTABLE /,52H (SAVED BUT NOT PLOTTED IF VARIABLE NO. IS NERRU 3090
IGATIVE) , /9H VARIABLE/12F AAME  NOo. /(XoA&s14)) RRU 3100
41 FORMAT { 32HOPLOTS OF VARIABLE VS. VARIABLE /26H VARIABLE X  RRU 3110
2VARTABLE Y /(17,6X,17)) " RRU 3120
61 FORMAT(1H0,/23HOABSOLUTE TEMPERATUREx ,E13.5) RRU 3130
600 FORMAT (6THO®#%% THE PLOT ROUTINE IS CALLED FOR BUT NO PLOTS ARE SPRRU 3140
2ECIFIED *+* ) RRU 3150
800 FORMAT ( TH RELER=,E12.5,9H ABSER = ,E12.5,RRU 3160
2 24H FOR INITIAL CONDITIONS ) RRU 3170
836 FORMAT (2112,F12.0,112,11X,41,112) RRY 3180
1111 FORMAT (35H MONITORING SPECIFIED #RCM NDELT = 414y 12H TO NDELY = RRU 3190
2 141 RRU 3200
1125 FORMAT ([3BH JoKoNT,NI2,STIJs1)9ST(J42),RMAGET(I) 44710,/ ,4E26.151RRU 3210
2232 FORMAT 41HODATA MISSING FOR UNKANCWN VS UNKNOWN PLOT 13} RRU 3220
3409 FORMAT ( 2BHOND OF NODES GREATER THAN 60) RRY 3230
3413 FORMAT { 31HONO OF UNKNOWNS GREATER THAN 70) RRU 3240
3419 FORMAT ( 30HOND OF SDURCES GREATER THAN 18 ) RRU 3250
4445 FNAMAT [F12.0) RRU 3260
4446 FORMAT (31HOW DR ST CASE F DR ,F2.0, 10H PERCENT RRU 3270
2 SBHODEVIATION OF PARBMETER VALUE S/IRRU 3280
4449 FORMAT (1HO,F3,0,24H PERCENT DEVIATICN FOR ) RRU 3290
SL12 FORMAT (LHO/26H NO. - DELT END TIME.  /7(13,2€12.4)) RRU 3300
5116 FORMAT ( 12H 1PP SOURCE /154 SCAME FACTOR = E12.4 /204 MAGNITURRU 3310
" 20 TIME. 7(2E12.4)) _ RRU 3320
5121 FORMAT (Al, 13HDC SOURCE NO. o124/,12H MAGNITUDE = ,E12.4)  RRU 3330
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5123 FORMAY (Al, 19HVARTABLE SOURCE ND. +12,/,204 LASY MAGNITUDE HELD RRU 3340

2 v/¢21H MAGNTTUDE T1IME v/ 2E12.4)) RRU 3350
5124 FORMAT (A1, 19HVARIABRLE SODURCE NO. 13 / &4 CYCLE /720H MAGNITUDE RRU 3360
2 TIME /12612.4)) RRU 3370 2
5553 FORMAT {1THOEND OF FILE READ) RRU 3380 :
6661 FORMAT {48H JCAY, YE, TIMEIN, V1, DELT, RMAG « 17, RRU 3390 :
2 /5E24,15) RRU 3400 /
66T1 FORMAT (1SH MONITORS ON.. 1214} RRU 3410 i
6672 FORMAT (29H MONITORS TURNED NFF AY T428 ) RRU 3420 :
7751 FORMAT (A6,6X,2112,F12.0) RRU 3430 i
7752 FORMAY (121A1,1X),2112) RRU 3440 :
7753 FORMAY ( 1X, ITHNVERALL-RUN DATA , /,8H LIMITT= ,13, RRU 3450 '
2 SOH {COMPUTER-RUN PRDOCESS TIME = LIMITY-20 SECONDS) 7/, RRU 3460 !
3 TH KONT = ,13,36H (1 = CONTINUED RUN, O = NTHERWISE) ) RRU 3470 ;
T755 FORMAT {LHL,35X,16H C 1 R C U T ¥ NYYYIA RRU 3480 '
7756 FORMAY { 204 SAVE-VARJAALF DATA ,/, 11H NSVVAR = ,13, RRU 3490 H
2 $3H (1 = SAVE ALL TIME VARTABLES FOR THE FOLLOWING MODE,, RRU 3500
3 16H 0 = DYHERWISE) 4/, L1H ASVPHI = ,13, RRU 3510 1
4 SOH [1 = SAVE ALL FLUX VALUES FOR THE FOLLOWING MODE,, RRU 3520
s 16H 0 = NTHERWISE) o/, LEF ASVIL = 413, ‘ RRU 35130
6 S8H (1 = SAVE INDUCTOR-CURRENY VALUES FOR THE FOLLOWING MORRU 3540
70E, 16H 0 = NTHERWISE)} ) RRU 3550
T777 FORMAT (1 THOCONVERGENCE DATA /7, RRU 3560
1 (10H [TRTYST =,13,102H (NUMBER CF TEST ITERATIONS BELDW WHIRRU 3570 3
2CH DELT IS MULTIPLIED BY 2 AND ABOVE WHITH DELY IS DIVIDED 8Y 2) RRU 3580 §
3 ,/+10H MAYMIN = 13,994 (INITIAL MAXIMUM NUMBER OF ITERATIONS BRRU 3590
4EFDRE VARIARLE VALUES ARE RESEY AND DELY 1S DIVIDED &Y &) + /RRU 3600
5 10H KFMAX  =,13,56H (MAXIMUM NUMBER OF TRIALS BEFORE ITRMAX IS CRRU 3610
6HANGED } ) : RRU 3620 .
7900 FORMAT 1HO, S2X,18HP L O Y D A T & +/,1HO, RRU 3630 '
2 v/9121H PLOT NO. X. .- X-UNTTS X-SCALE LERRU 3640 i
3FT RIGHT Y YSUNITS ‘ Y-SCALE BOTTOM RRY 3650
4 TOP W /) o RRU 3660
C7903 FORMAY {A6+6X, 2A6,3E12.5} RRU 3670
7903 FORMAT (Ab4+6X,2R643E12.5) RRU 3670
7904 FORMAT (1XyJ16y4X A642X y2R6E12.3,2E101.243X,A642X42R6,E12.%,2E11.2)IRRU 3680
CT904 FORMAT (I1Xy T4y 4X, Aby2X,2A6,E12.3,2E11.243X006,2X:246,E02.3,2E11.2)RRU 3680
7978 FORMAT | 35HINORMAL-TERMINATICN SPECIFICATIONS //, RRU 3690
2 SHOIOC= 4 124/) _RRU 3700 ;
7933 FNRMAT (A1 +8X,13,A1,11X,E12.5) RRY 3720 ‘
7934 FORMAT (1M 4A3,1X,12,1X4A2,E12.5) RRU 3730
7948 FORMAT (/ 36HOFAILURE-TERM INATICN SPECIFICATIONS /, RRU 3740
2 6HOINCF=  412,4/) : RRU 3750 1
. 7950 FORMAT (SHOACF( ,12,3H}= ,12) RRU 3760
7975 FORMAT (13HOPRN. TIME = 4E12.3) RRU 3770

END ; RRU 3780
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SURRDUTINE PLAPR ([KEND) : PLA 0010
c PLAPR CONTROLS PLOTTING (UALLS SURRNDUTINE PLT),
C PRINT-PLOTTING (CALLS PRPLTY)y, AND CARD PUNCHING

COMMON VARIABLES

LOGICAL MDNMA, SKIPIT,SKIPX,SK IPFR,SKIPXY %
c - [ ] - [ ] t ] L] - - . L] - [ ] » [ ] L ] | ] L ] - [ ] [ ] L ] [ ] - H
IF (MONMA ) WRITE ({6,9999) PLA 0020 i
IGRAPH = 0 PLA 0030
IF (KEND) 310,150,30 PLA 0040 i
150 IF (KXT .NE. 01 RETURN PLA DOSO }
" KXy = 1 PLA 0060 ]
BV o= v -1 PLA 0070 {
WRITE (6,5)4V,T0L PLA 0080 i
1F IND .LE. O) GD TO 700 PLA 0090 :
ND1 =ND-1 PLA 0100 f
WRITE (6, TOIEPLULIO o (T 4EPLIT) 4 I=1,ND1) PLA 0110 i
700 TE= TE-DELTY . PLA 0120 :
WRITE (6,50)7E (1 ov1I[ 1), I=1,4NZ} PLA 0130
30 IF {(KPUNCH .NF. 1) GO TO 310 PLA 0140
TE = TE - DELT PLA 0150 !
C - - - . - - - - - - —-— - - - - - - - - -— - -
c PUNCH CARDS FOR CONTINUED RUN
c - - - - . - - - - i - - P -— - - - - - - -— - :
WRITE (6,11) NDELTTE,DELTDYM1,DTM2,NI TRSM PLA 0160 :
PUNCH 11, NDELT,TE,DELY (DTM1,CT¥2,NITRSM PLA 0170 :
TE = TE + DELY : PLA 0180 ]
WRITE (6,10) (TOO(I),! = 1, 19) : PLA 0190 1
PUNCH 10 o, (YOOIT1),I = 1, 19) PLA 0200 :
WRITE {6410) (EPL{I),1 = L.ND1) PLA 0210 ;
PUNCH 10 o (EPL{T),T = 1,ND1) , " PLA 0220 !
WRITE (6,10} (V1{ 1), I=1,N2) . PLA 0230
PUNCH 10,(V1{ 1), I=1,N2) _ PLA 0240
IF (NC .LE. 0) GO YO 330 . , PLA 0250
: DO S1 I=1,NC T : PLA 0260 :
o DR e WRITE (6,%0). CYCLOY ‘ PLA 0270 . -
51 PUNCH 10 , CIC(I) - ST S T e S R R QRO T
330 IF (NL .LE. 0) GO YO 170 PLA 0290 ;
DD 52 I=1,NL PLA 0300
WRITE (6,10) CILLD) PLA 0310
52 PUNCH 10 ,CIL(T} _ . PLA 0320
170 [F (NDIODE .LE. O) GO TO 171 _ PLA 0330
DO 177 1=1,NDIODE ' PLA 0340
WRITE (6,101 DVII),DR{1},DI(D]) PLA 0350
177 PUNCH 10 JOVII) DRI} ,OLIT) PLA 0360
171 IF {NTRANS .LE. O} GO YO 173 : - PLA 0370
DO 179 1=1,NTRANS _ o= PLA 0380
WRITE (6+,10) BCVIT),BCRII}4BCT{T)4BEVIIIBERIE),BET{]) PLA 0390
179 PUNCH 10 ¢BCVII)BCROTE) LBCTI{T)BEV(T) BFRI{T},BREILT) PLA 0400
173 1F (NCORE .LE., 0) GO TO 310 PLA 0410
DO 1Bl 1=1,NCNRE PLA 0420
WRITEL6, 10 ) FM3(T) o FM2(T) o FMLIT) ,PHIMI{T) . PHIM2 (1 ) PHIML(T), PLA 0430
2 PDTEMLIT ), PHDTM2(T),PHDTMI(T) _ : PLA 0440
PUNCH 10 v FMILID)JFM2UT)oFMLET }oPHIMI( 1) PHIM2(TI) ,PHIMIIT), PLA 0450
2 POTEML1( 1), PHDTM2(1),PHDTMILT) PLA D450
K = NWII) PLA 0470 i
DO 182 J = 1,K _ PLA 0480 ;
WRITE (6,10) CICORE{1,J) PLA 0490
182 PUNCH 10 +yCICOREL 1,4} PLA 0500 ; j
181 CONTINUE ' PLA 0510 b
310 CALL Aux (-3) _ _ PLA 0520 "
IF {XPRPLT .EQ. 1) GO TO 555 . . ' , : PLA 0530 :
~ IF {KPLOT .NE, 1) RETURN PLA 0540
558 IF [JV©.LT. 2) RETWRN : PLA 0550 i~

) ' i 0 8 -
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C - - - P - - - - - - - - - - - - - - - - - -
c PLOTTING AND PRINT PLDTTING
c — bnd -— — - - s - — — e R - - — — -— - - - - -
TRV = TR{JV) : PLA 0560
SKIPIT = (NDELY .GT. IPX#NB) .AND. (KPFIT .GT. O).AND.{KONT.EQ.0) PLA 0570
SKIPX = SKIPIT LAND, (KPFIT .EQ. 1) ' PLA 0580
SKIPFR = SKIPIT .AND. (KPFIT .EQ. 2) PLA 0590
SKIPXY = SKIPIT LAND. [KPFIT ,EQ. 3) PLA 0600
1F (NPLTVY .EQ. O) GO TO 206 PLA 0610 i
c - - - - - - - - - - - - - - - - - - - —— — -
c V-vS.-T PLOTS.
c TR Lo ‘
CALL HOLLER( 3H +TITLE(2)) PLA 0620 :
109 DO 306 1=1,NPLTVT PLA 0630 '
JV1=NPP( 1} PLA 0640 ]
; K = IABS{JV1) PLA 0650 3
- VP LI, JVI=VL K ) PLA 0660 ;
L IF (JV1 .LT. O) GO TO 306 PLA 0670 :
BCDT=AAAAL I} PLA 0680
TITLE(1) = BCDT : PLA 05690
IF {SKIPXY) GO TD T1 PLA 0700
XL = +1,0€E30 PLA OTI10
XR = -1,0E30 PLA 0720
¥T = -1,0€30 PLA 0730 :
YTP= -1,0E30 PLA 0740 1
Y8 = +1.0E30 FLA 0750
YBP= +1.0E30 PLA 0760
; 7L DO 307 K=1,4V PLA 0770
XP (K)=VP(T,K) ' “ PLA 0780
IF (SKIPXY) GO TO 307 : PLA 0790
XL=AMINL{XL, TF{K)) PLA 0800
XR=AMAXL { XR, TF {K) ) : PLA 0810
IF (XPIK) .GT. YB ) GO TO 7te = PLA 0820
IF {XP(K) .LT. YBP)} GO TO 715 PLA 0830 :
Y8 = XP(K) PLA 0840 -
GO T 716 PLA 0850
715 ¥YB = YBP PLA 0850
YBP = XP(K) PLA 0870
-~ 716 IF (XP(K} .LT. ¥T } GO TC 307 _ PLA 0880
B . 1F {XP(K) «GT. YTP) GO TO 717 PLA 0890
6o To 307 : : PLA 0910
717 YT = YTP PLA 0920
YTP = XP(K) PLA 0930
307 CONTINUE . PLA 0940
CLE (SKIPXY) GO Tn 718 PLA 0950
IF (SKIPFR) GO YO 817 o PLA 0960
IF (SKIPX ) GO YO 818 PLA 0970
, : : SAVEXL{ 1,1) = XL PLA 0980
SAVEXR(I,1) = XR . - PLA 0990
SAVEYB(I,1) = YB PLA 1000
SAVEYT{I,1) = ¥V PLA 1010
G0 TD 719 PLA 1020
B17 IF {XR .LE. SAVEXR(I,1)) GO TO T18 PLA 1030
XRP = {SAVEXRIT,1) = SAVEXLI(Is1)) / 8,0 - PLA 1060 .
XLP = XRP * AMINL( 7.0, AINT{{XR=SAVEXR{I,1))1/XRP)} + XRP PLA 1050
XL = SAVEXL{T,1) + XLP - ' : PLA 1060
, XR = SAVEXR({I,1) + XLP PLA 1070
G GO TO 818 PLA 1080
o 718 XL = SAVEXL{1,1) PLA 1090
i XR = SAVEXR(1I,1) , PLA 1100
BlA YA = SAVEYB(T,1) : PLA 1110
YT = SAVEYT(I,1) . , . PLA 1120
719 IF (KPRPLT LEQ. 1) CALL PPPLT (JV,-1,sJ4V1,0) PLA 1130
" IF (KPLOT LEQ. 1} CALL PLT  (JVe=1,JV1,0} PLA 1140
306 CONTINUE o : "~ PLA 1150
IF(NIB (LF. 0) GO TO 2202 _ PLA 1160
C - - - - - - - - - ™~ - - - - - - - e - - - - o +
c VDOT-VS.-V (PHASE PLANE) PLOTS
‘ 09 3
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(o “ e e - e - = = e e = e = m = = e = = & =

JUV= V=2 PLA 1170 j
CALL HOLLER(3HDOT  ,TITLEL2)) PLA 1180 :
M=z 0O PLA 1190
DO 2201 I=1.NPLTVT PLA 1200
JVI=NPP(1) PLA 1210
IF (JV1 LT, 0) GO Tn 2201 PLA 1220
BCOT=AAAA{ D) PLA 1230
BCDT1 = BCDT PLA 1240
TITLE(1) = BCDT PLA 1250
IF {SKIPIT) 6D TO 72 PLA 1260
YT = -1,0E30 PLA 1270
YIP= -1.0E30 PLA 1280
Y8 = +1.0E30 PLA 1290
¥YBP= +1,0E30 _ PLA 1300
72 00 2200 K=14JVV PLA 1310
IF {M ,GT., 0) GO TO 3406 PLA 1320
XPUKI={VPIT JK+2)=VP{T,K))/LTF(E-2)=TF(K)) PLA 1330 : =
G0 TO 3407 PLA 1340 &
; 3406 XPIKIZ{VP(1,K+2)-VP (T4 K)IEXP (K )/ (VP{M,K+2 })-VP(M,K)} PLA 1350 .
3407 TF{K)=VPL] ,K+1) PLA 1360 4
IF (SKIPIT) GO TO 2200 PLA 1370 3
IF (XP{K) .GT. YB ) GO YO 726 PLA 1380 _ |
IF (XP(K} .LT. YBP) GO YO 725 PLA 1390 |
YR = XP{K) PLA 1400 _
GD TN 726 PLA 1410 ‘
725 Y8 = YBP PLA 1420
YBP = AP{K} PLA 1430
726 IF (XPIK) .LT, YT ) 60 TN 2200 PLA 1440
IF {(XP(K} .GT. YTP) GO TO 727 ‘ PLA 1450
YT = XP(K) PLA 1460
GD TN 2200 : PLA 1470
727 YT = YTP PLA 1480
YTP = XP(K) PLA 1490
2200 CONTINUE _ PLA 1500
IF (SKIPIT) GO TD 728 PLA 1510
XL = SAVEYB{T,1) PLA 1520
SAVEXL(1,2) = Xt PLA 1530
XR = SAVEYT(I,1) _ PLA 1540 ;

. SAVEXR{I,2) = XR ... ®PLA 1850 i
SAVEYR(1,2) = YB N CTUPLAIS&0 T T e
SAVEYT(I,2) = ¥T PLA 1570 1
GO TO 729 PLA 1580 f

728 XL = SAVEXL{1,2) PLA 1590 :
“% = SAVEXR(T, 2! . PLA 1600 ‘
YB = SAVEYB(1,2) . PLA 1610
YT = SAVEYT(1,2) PLA 1620 :
729 IF (KPRPLT .EQ. 1) CALL PRPLT(JVV,0, 4V1,0} PLA 1630 :
IF [KPLOT 4EQ. 1} CALL PLT {JVV,0y JV1,0) PLA 1640
- M= - PLA 1650
2201 CONTINUE PLA 1660
2202 IF {NPLTVV .LE. O) GO TO 206 _ PLA 1670
i c - = = e = = - = = - e 4 e s s . e - e - o=
i c V-VS.-V PLOTS f
c - - i - - - - - — P — - - - - -— - — - - - - . |
CALL HOLLER{3H fTITLE(2)) : PLA 1680
DO :2205 1=1,NPLTVV - PLA 1690 i
I1=NP1IT,1) PLA 1700 5
125NP1( 1421 PLA 1710 |
RCOT=AAAAITY) . PLA 1720 i
BCOTL=AAAA(L2) i PLA 1730 i
TITLE(1) = BCDT1 : ‘ PLA 1740 :
IF (SKIPIT) GO YO 73 : ‘ , PLA 1750 -
XL = +1.0E30 : PLA 1760 o
XLP= +1,0F30 PLA 1770 ,
XR = ~1.0E30 PLA 1780 -
XRP= -1 ,0E30 PLA 1790 i
YT = -1.0E30 _ , _ PLA 1800 :
YTP= -1,0E30 = . _ PLA 1810 '
¥8 = +1.0E30 PLA 1820 ' _ ¥

YBP= +1,0E30 | PLA 1830 i ‘
110 _ ' S
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' T3 DO 2206 Kzl,JV { PLA 1840

TRIK)=VPITL,K} ‘ PLA 18%0

XPUK)SVPIT2,K)} PLA 1860

IF (SKIPLIT)E 6N TN 2206 PLA 1870

IF (TFiK) .GY, XL ) GO TO 732 PLA 1880

IF (TF(K) .LT. XLP) GN TOQ T31 PLA 1890

XL = TFIK} PLA 1900

GO T0 7132 _ : PLA 1910

731 XL = XLP R PLA 1920

XLP = TFIK) PLA 1930

732 1F (TFIK) LT, XR } GO TD 734 PLA 1940

IF (TF{K) .GT. XRP} GO YO V3 PLA 1950

XR = TFI(K) PLA 1960

GO T 734 PLA 1970

, 733 XR = XRP PLA 1980

XRP- = TFI(K) PLA 1990

' 736 IF (XPIK) L,GT, YB ) GO TO 736 PLA 2000

IF {(XPUK) «LT. YBP) GO TO 735 PLA 2010

YR = XPK) PLA 2020

GO0 TN T3e PLA 2030

735 YB = YBP _ PLA 2040

YRAP = XP{K) PLA 2050

736 1F IXPIK) LY, YT ) GO TD 2206 PLA 2060

IF (XPIX) GT, YTP) GO TO 737 PLA 2070

YT = XP(K) PLA 2030

60 T0 2206 PLA 2090

737 YT = vYYP PLA 2100

YTP = XP(iX) PLA 2110

2206 CONTINUE ' PLA 2120

5 IF (SKIPIT) GO TO 738 PLA 2130

= SAVEXLUT,3) = XL : PLA 2140

i SAVEXR{1,3) = XR PLA 2150
: SAVEYA(T ,3) = Y8
SAVEYT(1,3) = ¥V

- GO TO 739
“_ 738 XL

= SAVEXL{1,3)

. XR = SAVEXR(1,3}
" YB = SAVEYB{1,3)
YT = SAVEVT(1,3)

!’39- !I_Nppi !l , Larer e : SO LTRSS i s S el me mmnane SR AU RANL T T L eme e, rnrr e
12=NPP( 1 2) .
IF (KPRPLY .EQ. 1) CALL PRPLYLIV, 1, [},12)
IF (XPLOT .FQ. 1) CALL PLT LUV, 1, 11,17)

2205 CONTINUE b PLA 2270
206 WRITE (6,5) PLA 2280
IF (JV JLT. IPX) GO TO 1206 : : PLA 2290
PO 1205 1 = 1,NPLTVY PLA 2300
VPII,1) = VP{1,aV) PLA 2310
1205 CONTINUE - PLA 2320
TFL1Y = TRV PLA 2330
Jv =1 PLA 234D
QE TURN PLA 2350
1206 JV = © ' . PLA 2360
RETURN : PLA 2370 _
c L ] - L] - - - - - L] L] - - - L] - L ] - [ ] - - [ ] [ ] [ -
5 FORMAT [LlH1/16,E13,5) _ PLA 2380
10 FORMAT (6E12.5 } PLA 2390 3
11 FORMAT (112,4E12.5,112) PLA 240N 3
! S0 FORMAY (1H /6H TIME=E12.5/M uunhtuktlbl|4.613 5)) PLA 2410 ¥
' S TO FORMAT (1H /17H INNIZING PULSE = E13,5/7H SOURCE/6(14:F13.5)) PLA 2420 L
3999 FORMAT (8H PLAPR ) o PLA 2430 g
END . . PLA 2440 :
- /‘/)"' ¥
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SUBROUTINE PRPLY (NNNLC, ID, ILD PRP 0010
c PRPLT HANDLES PRINT PLOTTING

COMMON VARIABLES

EQUIVALENCE (H,G) PRP 0020
DIMENSTON G(81,41) PRP :0N30
DIMENSION X(14&) PRP 0040
c - - - L » - - L J » » - - - [ ) » » L ] L ] -
C CHECK PLUT RANGE
c - - - - -— - - - - - - - - - - - - - -
, SX = KR - XL PRP 00S0
3 IF (SX .LE. 0.0) GO TD 31 PRP 0060
SY = ¥T - V¥R PRP 0070
1F (SY ,GT, D.0) GO TO 33 PRP 0080
31 WRITE (6,32) TITLELYL),TITLEL2) PRP 0090
G0 TO 35 PRP 0100
33 CALL HOLLER{1H ,ABLANK)} : PRP 0110
CALL HOLLERL 1 H, 4 ADDT) PRP 0120
IF (PRSYMB .EQ. ABLANK) CALL HOLLER( lH*,PRSYMB) PRP 0130
AASS = PRSYMB J PRP 0140
CALL HOLIERllH+'APLUS) h PRP D150
c - - - - - - - — - - -
C BLlNK ARRAV AND FILL IN VERTICAL AhD HCRIZDNTAL GRID LINES
c - - - - - - - . w = -
DD 50 J4 = 1,41 . ) PRP 0160
00 S0 1 = 1,81 o PRP 0170
Gt1,J) = ABLANK PRP 0180
1F (1 .EQ. B81) GD TO 160 PRP 0190
IF {1 .EQ. 1) GO TN 160 PRP 0200
1F tJ .EQ. 41) GO TO 160 PRP 0210
IF {J .EQ. 1) GO TO 160 i PRP 0220
IF { MOND t1,10) LNE. 1) GO TO 159 PRP 0230
g 1F (J EQ. 2) GO YO 160 PRP 0240
1 ' " IF LJ .EQ. 40) KO T 160 ) PRP 0250
' 159 IF { MOD (J,5) .NE. 1) GO 7O 5¢C : PRP D260
ST & SO0 O SRR < TR YOO 1 » S o OO 1 . ¢ JOOO OO OO SOOSS NSO 1 - . 0 ¢ -4 & | S
IF t1 .LT. BD) GO TO S0 PRP 0280
160 Gl1,J)= ADOT PRP 0290
S0 CONTINUE . PRP 0300
HRITE (6,401 PRP 0310
c - - - - - - - - - - - - - - -
L DETERH!NE BOUNDS AND TIC SPACING FGR GRAPH
c - - - - - - - - -— -
rx = ALOGIO(SX/T.O) * 1000.0 . PRP 0320
12 = TX —=AINT(TX) _ PRP 0330
IF {7 .FG. 0.0) GO YD B9 : PRP 0340
1IF {1 .GT. 0.30103) GO TO B8] PRP 0350
TX =AINT{TX) + 1.0299956E-3 + 0.2 o PRP 0360
G0 TO 89 PRP 0370
81 IF {1 .GT. 0.69898) GC YO 52 _ : PRP 0380
TX =AINT{TX) = 1.0299956E-3 ¢ 0.7 PRP 0390
GO TO 89 : PRP 0400
82 TX =AINT{TX+1.0) PRP 0410
89 SX = 10,0 ** (]1001.0-TXi" . PRP D420
IT = 10.0 / SX . iy PRP 0430
TX =AINT{XL/TT) = TY PRP 04&0
IF (XL LY, TX) TX = TX - T¥ : o PRP 0450
XL = TX ” PRP 0460
TY = ALOGLO(SY/T7.0) + 1000.0 . . PRP 0470
: PRP 0480
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1IF (! .EQ. 0.0) GO TO 79 PRP 0490
IF (Z .G6T. 0.30103) GO TO T1 PRP 0500
TY =AINTITY) ¢ 1,0299958E-3 + 0.3 PRP 0510
GO TO 19 PRP 0S20
71 IF (2 .6T. 0,69898) GO TO 72 PRP 0530
TY =AINT{TY) - 1.,029995&F-3 + Q.7 PRP 0%40
GO TO 79 PRP 0550 -
72 Ty =AINT{TY+1.0) , PRP 056D
79 SY = 10.0%*% {1000.7-TY-1.0299956E-3) PRP 0OSTO
TT = 5,0 / SY ' .PRP 0580
== TY =AINT(YB/TT) * TY PRP 0590
1IF (Y8 LT. TY) TY = TY =TT PRP 0600
Y = TY PRP 05610
1 (KPLOT .FQ. 0) GD TO 106 PRP 0420
/ 1F (XSCALE(20) .GT., -0.5) GO ¥O 106 PRP 0630
M C - - - p— — - - - - - pr— - - - - - - - - - - -
c SET SCALES AND FRAME FOR PLT SUBRCUTINE (IF SCALE = 1}
C - - - - — - - - - - -— - - - - — - - - - - -
K = IGRADPH + 1 PRP Q&40
XLEFT (K) = XL PRP 0650
XRIGHTIK) = XL + 80.0 / SX PRP 0660
XSCALELK) = (XRIGHTIKY} - XL) /7 R,0 PRP D&T0
TE (MLC .NF. —1) GO 1O 90 i PRP 0680
CALL HOLLFR{SRSECOND ¢ XUNTTI(]1,K)) PRP 0690
CALL HOLLERL &RS fXUNIT{2,K)) PRP 0700
GO T0 92 PRP 0710
90 CALL HOLLER (SRMKS UNXUNITIL.K)]) PRP 0T20
CALL HCLLER [6RITS ,XUNITI2.,K}) PRP 070
92 YBOTTMI(K) = YB PRP 0740
YTOP (K] = YB + 40.0 /7 SY . PRP 0750 :
YSCALEIX) = tYTEPIK) - YB) /7 8.0 PRP OT60 i
CALL HOLLER {6RMKS UN, YUNITIL1,K)) PRP OT70 :
CALL HOLLER {G6RITS sYUNITUE2,%)) PRP Q780 :
106 CSX = $X * 10.0 PRP 0790 :
. CSY = SY = 20.0 : PRP 0800 i
C R . L I ] - - - - - = = - - - -
C TRANSFORM X AND Y DATA FROM TF(K) AND XPtK)} ARRAYS INTO
t GI1,J) SYMBOL ARRAY,
= — c .- -, T - - - - - - - - - - - - - - - - - ’
DO 206 X = 1. NN TR et LTELLERI WY L STV R T RS U R e ————
[T =(TF(K}) ~ XL ) ® CSYX & .5 ‘ PRP 0820
J1 ={XP[K) - ¥B ) % CSY + .5 PRP 0830
I =1+ (11 « %5 710 PRP 0840
J=1+1(J1 + 10) /7 20 PRP 08%0
IF (1 1T. 13y I =1 PRP 0860
IF t1 .GT. B1) I = 81 ' : PRP 0BTO
IF (J .GTe 41) J = 41 . PRP 0880
J= 42 - ) - PRP 0890
IF {J GT. &1) J = &1 PRP 0900
IF tGi1,J) .EQ. APLUS) GO TO 206 PRP 0910
IF (G(T,J) .NE. AASS) GO TO 180 PRP 0520
Gil.J) = APLUS PRP 0930
GO TO 206 PRP 0940
180 G{I,J4)= AASS . - - PRP 0950
206 CONTINUF i PRP 0960 -
C o - — - - —— — - - — - - - - - - - - - - - -
b C PRINYT-PLOT SYMBOL ARRAY Gil,J)
c - - - - - -— - - - -— - - - - - - - - - - - -
K1 =1 . PRP 0970
DO 407 1 = 1,40 g PRP 0980
IF (KI .NE. 1) GO TO 307 ) ' PRP 0990

i C= &l o1 | PRP 1000
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DC = YB ¢« C / SY ' PRP 1010
IF [ABSI(DC) .LE. l.0E—4®ABS{YBY} DC = 0.0 . . PRP 1020
C — - - - - - Py - - - - - o — i — - — - - - -
o LAREL Y AXLIS TN LINES Z1(VARIABLE), Z22{UNIYS), AND 2&6IVIND.))
C — — - - - - — ju— - - - - - - - - - - - - - -
IF {t .NE. 21) <0 TO 306 PRP 1030
WRITE (6+120) TITLELL)TITLEL2)+CCotCiLs1)sl=1,8L) PRP 10%0
G0 ™ 207 PFRP 1050
306 IF (1 .NE. 26) GO YO 406 PRPY 1060
IF INLC .EQ. 0) GN YO 406 PRP 1070
IF (NLC .EQ. —1) GO TO 404 PRP 3080
J = 1ABSCLL) PRP 1090
GO YO %05 PRP 1100
404 3 = LAASLID) - PRP 1110
) 405 WRITFE (63 F21) J +DC.(GIL1),L=1,21) _ PRP 1120
- G0 TO 207 : PRP 1130
406 WRITE (6. 20) DC+{GIL,I),L=1,B1) PRP 1140
GO TO 207 PRP 1150
307 IF (1 .NE. .23) GO %1 309 PRP 1140
WRITE (&, 23) ' {G{LeIToL=1,81) PRP 1170
&0 To 2071 PRP 1180
308 WRITE (6, 22) (GILsI),l=1,81) PRP 1150-
1F (KI ,LT. S5) nY TG 207 ' PRP 1200
Ki= 0 : PRP 1210
207 KI=KI+1 PRP 1220
407 CONTINUE - PRP 1230
C —— — - — — p— — p— — pu— - - - — - - — p—. - - - -
C LABEL X-AXLS
C - — ~ -— - — — — - e - - - — f— - - - - - - -
WRITE (8,20} YR, IGIL,s417,L=1,81) LRP 1240
16 = 0 < PRP 1250
0D 208 T = 1,81, 10 PRP 1260
I6 = 16 + 1 PRP 1270
C=1-1 PRP 1280
X(IG) = Xt + C /7 SX PRP 1290
IF (ABSIXIIG)) JLE. 1.0E-4%ABSUXL)) X(IG)= 0.0 PRP 1300
208 CONTiNUE PRP 1310
WRITE {6y 2E) IXILY, L= 1y IG) . PRP 1320
o . .....35 IF (NLC)Y g ' PRP 1330
WRITEL6, 6) TITLE(R) R PRP 1350
RETURN “ PRP 13860
4 J = TABSCID) : PRP 1370
WRTTE(6,98) RCDT,J PRP 1380
WRITE(G, &) TITLELS) PRP 1390
RETURN PRP 1400
C - - - - - - - - - » » - - - - - - - - - -’ - L] .
6 FORMAT L1HO,S52X,B8HCIRCUIT ,A&? ' o PRP 1410
20 FORMAT { &X, E15.2, 2X, BlAl ) PRP 1420
21 FORMAT (15X, 9{i10.2) PRP 14630
22 FORMAY {Z1XBlAl} PRP 1440
23 FNRMAT {13H (MKS UNITS) ,T7X,BlA1l} PRP 1450
32 FORMAT (1&H-NO PRINTER PLOT, 5X, A6y A3) PRP 1460
96 FORMAT {1HO.54X, +10HTIME {SEC) ,L/1HO) ) “PRP 1470 : 3
98 FORMAT [1HO, 46X, A6, 20H IMKS UNITS), 2HVL, 12, 1H)1./,1HO) PRP 1480 . Y
- 120 FORMAT {1H 4+ A5, A3 v E9.242X,81A1) PRP 1490
i 121 FORMAT [3M V(, I2+1H),El4.2,2X8BLAL} PRP 1500
£ 401 FORMATUIMI/ZLH ,30X1246) JPRP 1510 B >4
i  END : ‘PRP 1520
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! SUBROUTINE PLY (N,J2,JV]1,JV2) PLT 0010
t ?LY HANDLES PLOYTING

COMMON VARIABLES

INTEGER XUNTT,YUNTT PLT 0020
LOGICAL AULL : PLT 0030
HIMENSION TARLI2),TARG(15),TARS(32),IAR2{2) ¢ PLY 0040
DIMENSION TRUF(1024) PLT 0050.
DATA DOT /3HDNT/ PLY 0080
DATA PARENL/6HI / PLT 0070
/ DATA TIME /6HTIME / PLTY 0080
: DATA VYSPT /6H VWS, / PLY 007
DATA MIC/3RMIC/ PLT 0170
DATA MIL/3RMIL/ : PLT O%i7)
DATA MAKS/IRMAX/ . S PLY 0120
DAT A NAN/ BRNAN/S L ' PLT OL30
DATA 1PC/3RPIC/ PLT 0140
C - - ') » [ ] - - - . L] [ ] - ) - [ ) Ll - [ ] - L » L J L
IGRAPH = IGRAPH + 1 : PLY 0150
IF (CT{11,2) NE., 123.456} CALL PLCTYSi tRUF, 1024, T) PLT 0160
CTE81,2) = 123,456 PLT C1T0
1ERD = 0,0 PLY 0180
ONE = 1.0 PLY 0190
; XLEFT] = XLFFT{IGRAPH) : PLT 0200
RIGHT = XRIGHY{ IGRAPH) PLY 0210
TOP = YTOP(IGRAPH) PLY 0220
BOTTOM = YAOTYTM( IGRAPH ) PLY 0230
FIXX = 1.0 / XSCALE( IGRAPH) . ' PLT 0240
FIXY = 1.0 / YSCALE(IGRAPH) - : PLT 0250
XZERD = =XLEFTL ‘* FIXX ' : PLT 0260
YIERD = ONE - BOTTOM & FIXY PLY 0270
r T T L T S A P :
c DR AW FRAME
3 C R T T . I
N e = . L FALL PLOT (ZERQ,ONE,3) = . N . “ . PLY 0280
: KTIC = RIGHT ® FIXX ¢ XZERD e R C S PLY 0290
CALL PLOT (XTIC,ONE, 2} ' PLTY 0300 ‘
YTIC = TOP # FIXY + YIERQD PLYT 0110 e
CALL PLOT (XTIC,YTIC,2) ) -PLY 0320
CALL PLOY (ZFRO,YYIC,2) - PLY 0330
CALL PLOY {ZEROD,NNE,2) PLY 0340
O - - - - - - - - - - - - o - - - - - - - - - .
C DETERMINE SCALE OF X~-AXIS .
C. - - - - - - - - - - - - - - - - — - - - - -
g ' v ITEM = XUNIT(L,IGRAPH) / LGOBOONE PLT 038G
. o [F (ITEM ~ MIC) 10, 9,10 - PLT 0360
9 RAYIO = ) ,0F6 . LY 0370
GO TN 30 ' PLY 0380
10 IF (ITEM - MILY 12,1%,12 _ PLY 0390
11 RATIO = 1.0E3 : PLY 0400
G YO 30 . PLT 0410
12 IF (ITEM - MAKS)14,13,14 . : - PLT 0420
- . 13 RATID = 1,0FR N PLT 0430
. 6N 10 30 L S - ; PLT 0440 :
14 JF (ITEM - NAN) 16,15,16 - ' - 5 PLT 0450 ,o
15 RATIO = | ,0E9 oL ' . PLY 0460 ‘
{
5 _ ) : I
X . . 1‘5




aNa e

[aNeXel

DOn

16
17

18
30

19

21
20

22
24
25

23
26

29

27
28

kY

110

314
35

36

GO TO 30 :

IF (ITEM - [PC ) 18,17,18
RATIQ = 1,0E12

GO 70 30

RATIO = 1,0

TEHP = XSCALE(!GRAPH! * RATIO

DETFRHINE TIC SPAC!NG FOR X-AIIS

- - - - - - - - - — - - ] - -

XMARKtALUFIO(TEMPI

IF (INTUXMARK) .EQ, XMARK) GO TO 21
IF {XMARK} 19,29,21

XMARK = 10,0 #% (INT (XMARK) - 1,0)
GO TO 20 .

XMARK = 10,0 #& [NT{AMARK)

XTIC = ABS{XMGRK/TEMPY

[€ (XTIC - 0,282842712475) 22,23,23
IF (XTIC - 0,14142135623T) 24,25,2%
XTIC = 10.0 % XFIC

XMARK = 10,0 ¢ XMARK

G0 YO 29

XTIC = 5.0 * XTIC

AMARK = 5,0 * XMARK _

IF (XTIC - 0,70710678119) 26,29,29
XTIC = XTIC ¢ XVIC

XMARK = XMARK + XMARK

{COUNT = (RIGHT - ALEFTL) % FIXX / xttr + 2,00000001
TEMP = XLEFTL * FIXX / XVYIC ¢ 0.999999999
IF CINT{TEMP) LEQ. TEMP) GD TO 28
IF (TEMP) 27,28,78

TEMP = TEMP = 1,0

TEMP = INT(TEMP)

YTIC = TEMP % XTIC - XTIC + XZERO
TICL = YTIC

TMARKL = TEMP # XMARK

X =TMARK L

NnoO 3t 1 = 1,I1COUNT

IF {ARS(10000,0%X) LY, XMARK) X = 0,0
TARSLI) = X -

X = X & XMARK

D0 110 J =1,I1COUNT,2
ENCODE#ZOg32.TARb(JlI TARSIJ!.TARS(J*li

HRITE NUMBERS UN K-AXIS

- - — - - - - - - - -

TEMP = RIGHT * FIXX + X!ERO + 0 OlO

TIC1L = XTIC + TIC1 ” %

BULL = TRUE,

Nno 35 | = 1,1000 g
TAR4(L1) = TARG(T)

BULL =- .NOT, BULL

IF {AULL) GO TO 34

TEMP? = TIZ1-0.48

CALL SYMROL{TEMP2,0.73,0, lk.TARQ'O G8)
CALL PLOT(TIC1,0NE, 3}
CALL PLOTITICL 1ot e2)
YICl = TIC1 ¢ XVIC ‘
IF (TIC1 - TEMP) 35;36.36

CDNT!NUE

- - - - - - - - - - - - - —

PLOT fICS ON TGP AND BOTTOM FRAME

- - -~ - -— - - - - - - - - L

Tlfl YY[C
YYic TOP * FIXY + YZERD
DO 37 1 = §,1000

TIC1 = XTIC + TIC]

e
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PLT
PLT
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PLY
PLT
PLY
PLT
PLY
PLY
PLY
PLT
PLY
PLY
PLT
PLY
PLT
PLT
PLY
PLT
PLY
PLY
PLT
PLT
pL

PLY

BT

PLT
PLY

pLY
PLY
PLY
PLY
PLY
PLY
PLY
PLT
LY
PLY
PLY
LT
pLY
PLY

LT
PLY
PLY
PLY

G470
0480
0490
0500
0510
0520

0530
0540
0550
0560
0570
0580
0590
0600
0610
0620
0630
0640
0650
0660
0670
0680
0690
0700
0710
0720
0730
0740
0750
0760
0770
0780
0790

5 0800
FURAT

0810
0820

0830 o

0840
085%0

0860
0870
0889
0890
0900
0910
0920

‘0930

0340
0950
0960
0970
0980
0990

1000
1010
1020
1030




CALL PLOT (TICL,YTIC,3) PLT 1040
TEMP2 = YTIC ~ 0.1 PLY 1050
CALL PLOT (TICL,TEMP2,2) PLT 1060
IF (TICL ¢+ XTIC - TEMP) 37,38,3¢ PLY 1070
37 CONTINUF PLY 1080
38 TEMP = (XLEFT1 + RIGHY) * 0.5 #* FIXX + XZERD PLY 1090
IF {J2) 41440,40 E PLY 1100 -
40 TARL(L) = BCOY . - PLT 1110
GO TN 42 ) PLY 1120
41 TARL(L) = TIME ’ PLT 1130
42 renp? = TFMP - l 34 PLY 1140
C - - = e m = m a owm = = e o= .
, C NRITE T[TLES AND DIHENSIUNS
i’ C —_ - - - - - - - - - -
/ . ' CALL SYMBUL (TFMP ? 01 o 11,0. 2l.TAn1.o 0.6! PLT 1150
‘ CALL SYMADL (TEMP—-0,7540.1140.21,PAREN] ¢0.0,1) LT 1160
TAR2(1) = XUNITI(.1,1GRAPH) = PLT 1170
IAR2(2) = XUNIT(2,1GRAPH) PLY 1180
CALL PAREN(TARZ, I} PLY 1190
CALL SYMBOL (TEMP-D0454+0.11,0.21+1AR2,Ca0,1) PLT 1200
CALL SYMROL (TEMP-0.72,-0.456,0.28yVSPT,0.0.6) PLT 1210
CALL SYMBOL (YEMP+1.00,~0,4690.28,TAR] 40,0461} AT 1220
IF (J2) 44,45,43 PLY 1230
43 BCNT = BCDTL ) PLT 1240
44 TAR1I{1) = RCDT - PLT 1250
CALL SYMADL (TEMP-2,124-0.4650.28,TARL,0.0,6) PLT 1260
TEMP = (YNP + BOTTOM) * 0.5 & FIXY ¢ YZERO PLY 1270
CALL SYMROL (-1.50,TEMP-2.01,0.21+TAR] 490.0,6) PLT 1280
GO TO 46 PLT 1290
45 TARL(1). = ACDT ‘ PLT 11300 y
CALL SYMBOL {TEMP-3.08,-0.46¢0.28,TARL 0,046} PLT 1310 by
CALL SYMBOL (TEMP—1,404-0.4640.284D07,0.0,3) PLY 132¢
TEMP={TOP+ROTTOM) %0, 5%F IXY.+Y 2 ERC PLY 1330
CALL SYMBAL (-1.50,TEMP-2,7340.21,TARI (90i0,6) PLY 1340
CALL SYMBNL (~1.504TEMP-1,47,0.214D07,90,Cs%) PLT 1350
46 CALL SYMAOL (-1.50,TEMP-0.75,0421s PAREN]y 90.04 1} PLT 1360
TAR2(1) = YUNIT{1,IGRAPH) PLY 1370
TAR2(2) = YUNIT{2, IGRAPH) . PLT 1380
. _CALL PARENITARZ,1) PLT 1390
"CALL SYMBDL (-1 50 4 TEMP-O 54 0.21, lauz.qo.o.ll T e SPET 1400
* c - - - - - - - - - - - [N .
¢ DETERMINE SCALE oF Y- AKIS
B c - T - - - - — L bad - -—
: ITEM YUNIT(I.IGRAPH) ; 10000008 : PLT 1410
: IF (ITEM — MIC} 50,449,550 PLT 1420
49 “PATIN = 1,0F6 , PLT 1430
6O TO 60 , PLT 1440 :
: 250 IF {ITEM - MIL) 52,51,52 ‘ . PLY 1450 :
iy 51 RATIO = 1.0E3. . PLY 1460 :
S GO TO 60 ~ © PLY 1470 ;
e 52 IF (ITFM - HAKSI54.53.56 : PLT 1480 ;
: 53 RATID = 1.0F8 : . PLT 14950 g
i GO TN 60 : , PLT 1500 :
i 54 TF (ITEM - NANY 56,55,56 : - i ' PLT 1510 . %
g i} 55 RATID = 1.0E9 = o ' PLT 1520 :
; b G0 T 60 PLT 1530
: 56 TF (ITEM - IPC) 58,57,58 o PLY 1540 i
57 RATIO = 1.0E12 S A o o PLT 1550 o :
- 60 TO 60 : N ' ; ' PLT 1560 ]
58 RATIO = 1,0 _ : PLT 1570 .
60 TEMP = YSCALE(IGPAPH} * RArm ‘ LT PLY 1580 i
c - - - - - -—:,“- - - - o - - - - - ;
c DETERM!NF TIC SPA(!NG FDR Y- Axls It
c - - R T T T T S s
vnnax = ALOG[OIYFMPI - :{,N ' ©PLY 1590 f
IF (INT{YMARK) .EQ. YMARK) GO 7O &1 PLY 1600 }




T e

61

62
b4

65

66

69

200

70

111

NN

n

Do0

T2

73
733

tr Y Y

T4

15

nan

IF (YMARK.LT.0.0} YMARK = YMARK - 1.0

YMARK = 10.0 *¥* INT{YMARK]}

YTIC = ABS{YMARK / TEMP )

IF (YTIC -~ 0.2B2842712475) 62+63,6)

IF (YTIC - 0.141421356237) 64465465

YTIC = 10.0 * YTIC

YMARK = 10.0 * YMARK

G0 To &9

YTIC = 5.0 * YTI(

YMARK = 5,0 * YMARK

IF (YTIC — 0.707T1067B119) 66,69.69

YTIC = YTIC + YTIC

YMARK = YMARK + YMARK

ICOUNY = (TOP = BOTTOM) * FIXY /7 YTIC + 2.000000G1
TEMP = BOTYOM % FIXY / YTIL + 0.9999¢9999
IF (TEMP .EQ. INTI(TEMP)) GO TO 200

IF (TEMP .LT. 0.0) TEMP= TEMP =+1.0

TEMP= TNT{TEMP)

XTIC = TEMP % YTIC - YTIC + YZIERC :
TIC1L = XTIC

THMARKL= TEMP * YMARK

Y = TMARKI

D0 70 I = 1,ICOUNY

IF LABS{10000.0%Y) LT, YMARK) Y = 0,0
TARS{I)Y = ¥

Y = ¥ ¢ YMARK

no 111 J =1, 1COUNT, 2
ENanE(20o32.TAR6IJ)i TARS(J)'TARlefli

- - - -— - - — - - -

HRITE NUHBERS ON Y-AXIS
TEHP TDP * FIXY + YZERD + 0,010
phD 71 1 = 1,1000
TIC1 = YTIC + TIC1
TAR4(1) = TAR&L(T)
TEMP2 = TIC1 - 0.07
CALL SYMBOL(-1.25,TEMP2,0. 14.TAR4'0 0.8)
CALL PLOT{0.0sT1C1 3}
CALL PLOT(0.1,TIC1,21
S o 1E ATICY ¢ YTIC = TEMP) T1,72,.12
CONTI NUE
PLOT TICS ON RIGHT AND LEFT FRANE
T!Cl = XTIC
XTIC = RIGHT #* FIXX + XZERD
TEMP2Z = XTIC - 0.1
DN 11 = L,1000
TICL = YTIC + TIC1
CALL PLOT (XTIC,TICLl, 3)
CALL PLOT (TEMPZ2,TICly 2)
IF (TICL+YTIC-TEMP) 73,733,723
CONTINUE

"TMARK] = 0O

PLOT DATA POINTS

00 1100 [ = 1,N 4
IF (TF(I)=XLEFT1) T4,77,75
TMARKL = 0
GG 7O 100
1F (TF(I)-RIGHT! 7,77, 76

- - - - - — -— - -

HANDLE DATA PBINTS THAT ARE OUY DF FRAPE ‘At RIGHT

— - - - - - - - -

I'f (TMARKI! 78|100 78

PLT
PLT
PLT
PLY
PLT
PLT
PLY
PLTY
PLY
PLY
PLY
PLT

_PLT
PLT

PLT
PLY
PLTY
PLT
PLY
PLY
PLY
PLT
PLY
PLT
PLT
PLY
PLT
PLT

PLT
PLT
PLY
PLT
PLY
PLT
PLT
PLY

. PLY

PLY

PLT

PLI
PLT
PLY
LT
PLY
PLT
PLT
PLY
PLY

PLY
PLY
PLTY
PLY

PLY

FLT

1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1R800
1810
1820
1830
1840
1850
1860
1870
1880

1390
1900
1910
1920
1930
1940
1950
1960

1870

1980

1990
2000
2010
2020
2030
2040
2050
2060
2070
2080

2090

2100

2110

2120
2130

2140




[aNaRE]

[aNaKel

[z A aNal

aon

78 YVALUE = (XP{]) - XP(I-1)}$(RIGHT - TF(I-1))
. o ATFLL) = TRIT=1)) +« XP{]I-1)
IF (YVALUE - BOTTOM) 80,81,81
RO XVALUE =((RIGHT - TF(I-1)) & (ROTTCOM — XP(I-1))}
2 / (YVALUE - XP(I=13}} + TF({I-1}) ¢ FIXX + XZERO
YVALUE = AOTTOM
GO Th 85
a1 IF (YVALUE - TOP) 83,83,82
82 XVALUE ={(RIGHT - TF{I-1)) * {TOP - XPl1-1})
2 / (YVALUE - XP(1-1)1) + TF(I~1)) * FIXX + XZERD
YVALUE = TOP
G0 ¥O AS
A3 XVALUE = RIGHT ® FIXX + XZERD
85 YVALUE = YVALUF * FIXY + YIERD
TMARIK] = O
GO TN 99
17 IF (XP(I) - BOTTOHI 86, 91.87
HANDLE DATA PU!NTS THAT ARE our OF FRAME AT BOTTOM
86 IF (TMARKE) 88, 100 ss
88 XVALUE = ((TFl!} - TFII-1)) ¥ (BCYTEM - XP(I-1))
2 / IXPUTIY = XP{I-1}) & TF(I=1)) % FIXX + XZERO
YVALUE = BOTTO:: * FIXY + Y2ERC
THMARK] = O
GO TD 99
87 IF (XPII) - 10P) 91.91.90
HANDLE DATA POINTS THAT ARE nur DF FRAHE AT ron
90 IF (TMARKl) 92, 100 92
92 XVALUE = ({TF(I) - TF(I-11) * {TOP - XP{1-1)})
2 / {XPLLY - XP{I-1)) ¢ TYF(T-1)) * FIXX * XZERD
YVALUE = TOP * FIXY + YZIERQ
TMARK ] = o
GO TO 99
91 IF (rnnnx;) qa.qq,qa
F!RST IN-FRAME VALUE
g —Tnanxt- 1 -
IF {1 - 1) 10?.102.103
103 IF (XP({I-1) - BOTTOM) 95,102,96
95 AVALUE = ({TELI) <. F *"111‘1 (BCTICM - XP(I~1))
2 / (XPOIY - sipd + TE(I-1)) = thx “+ XZERD
YVALUE = REC s YZERC :
GO TP 101} : '
96 IF (xp(1-1) - Ynﬂ!i04'102-97 -
97 XVALUE = (LTF{T)} = TF(I-1)) * (TCP - XP{I-1)}
2 7 (XPLI) - XPUI-1)) + TF(I=1)) * FIXX + XZERD
wYVALUE = TOP # FIXY + YIERD
101 CALL PLOT £XVALUE YVALUE, 31
GO TN 94
102 YVALUE = XP(I) * FIXY # YZERD
XVALUE = TF{I) * FIXX + XZERC
CALL PLOT {XVALUE, VVALUE. 3)
GD TO 100 o
PLnT (N—FRAME DATA Pn!NTS
g8 XVALUE = TF(I! ] Frxx + »zsnc
'VVALUE = XP(1) * EIXY + NIERQ
99 CALL PLOT (XVALUE, YVALUEp &)
100 CONTVINUE (R
1100 CONTINUE Y
XVALUE = RIGHT * FIXX + XZERG + 1 G=
CALL PLOT (XVALUE,O. 0.—3! ¢ .
RETURN

L ] - - - L L ] - L] . - L - - L] L] - -

FORMATI(LS5(EB.1+2H })

END

-

PLY
PLY
LY
PLY
PLY
PLY
LY
LT
LY
PLTY
PLY
PLY
PLY
LY
PLT
PLY
PLY

PLY
PLY
PLY
PLY
PLT
PLY
PLY

PLT
PLY
PLY
PLTY
PLY
PLT
PLT

ALY

LT
PLY
PLT
PLT
PLY
PLY
PLY
PLY
pLT
PLY
PLY
pLY
PLY

TPLY

LT
PLY

o opLy

PLY
PLY
PLY
PLY
PLY
PLY
PLY

PLY
PLT

2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
22680
2270
2280
2290
2300
2310

2320
2330
2340
2350
2360
2370
2380

2390
2400
2410
26420

2630

2440
2450

2460
2470

2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2%80
2590
2600
2610
2620

2630
2640
2650
2660
2670
2680
2650
2700

2110
2720

4.




SUBROUT INE PAREN( ITEM, I} PAR 0010
t PAREN HANDLES PLOTTING PARENTHESES ARCUND VARIABLE UNITS
DIMENS ION ITEM(3) ,A(10) PAR 0020
DATA (A(J),+J=1,101/7T0000000000000000008, TT00000000000000008 PAR 0030 i
2 7100000000000000%.770000000000003.71eooooooooos.Tvooooooooa. PAR 0040 1
3 770000008, 7700008, T7T00B, 778/ ) PAR 0050 i
DATA PARENS/LI0H}I)II)IDY/ # PAR 0060
c - - - [ ] L] L] - L ] - - - » - [ ] [ ] [ ] - - - L ] ‘_";,J -» [ ] - PAR 0070
I = 13 i PAR 0070
IT * !TEﬂtzl i PAR 0080
c P -— - - - — - - - -
(o cuecx FDR NON-BLANK lN secono s:x CHARACTERS
C - - - - - — - - - - - -
uu 15 J = 146 PAR 0090
f1 = IV LAND., 77B PAR 0100
1F (ll .NE. IR } GO TD 30 PAR 0110
1 =1-1 PAR 0120
IT = IT /7 1008 PAR 0130
15 CONT!INUE PAR 0140
IT = 1TEM(1) : PAR 0150
c — i - :-:-i — - - - — had — — b - — - - brad - - - -
¢ CHECK FOR" NON-BLANK IN FIRST SIX CHARACTERS
c ST - - - - - - - - - - - - - - - - - - - - - .
DD 25 J = 1,6 , PAR 0160
11 = IT .AND, T7B PAR 0170 _
IF (I1 .NE. IR ) GO TD 30 PAR 0180 &
1=1-1 PAR 0190
) IT = IT /7 1008 , PAR 0200
L 25 rourrnue PAR 0210
e C - - - -— - - - - - - - -
c CHANGE zne FORPAT Tn Alo.Aa FBRMAT
C - - - - - - - - -
30 sﬂcoDEllz. 32. lTEM(lI) !TEH!I). lTEPlZi PAR 0220
C - - - - - - - - - - -
c DELETE A BLANK AND tussnr A RIGHT PARENTHESIS
C - - - - - - - - - - - -
lF II .GT. IGIGD 10 40 ; PAR 0230
IT= ITEM(1l) .AND. .NOT. A{I) PAR 0240
ITEM{L)= IT .OR, {PARENS..AND. 4(l1)) PAR 0250 ;
. R SR S S O i T TR s wre eeeen, .., PAR O260 . ®
o5 RETURN PAR 0270 S
40 1T= ITEM(?) .AND. NOT. A{l~-10) PAR 0280 :
ITEM(2)= IT ,OR. {PARENS .AND, A{I1-10)) PAR 0290
RE TURN i ) . PAR 0300
c [ ] - [ ] L] » - - - L] - - L - - - L] - L ] -2 - . - - L]
32 EARMAT{2R6, 1lH ) PAR 0310

END < ) PAR 0320
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2101

2112

2114
2202

2221
2117

2119

SURRDUY INE RWIVS

RIV

RWIVS READS IN AND PRINTS OUT DATA OF CURRENT AND VOLTAGE SOURCES

COMMON VARIABLES

EQUIVALENCE (KIVS K] {K1IVSyKL)oIK2TVSK2)4IKITVS K3}, (KLIVS,K&) RIV

DIMENSION K{20)}, K1(20)y K2120}, KI{ 20}, K&(20)
» L L » [ ] - - L] - - - - L ] .- L ] L - - L ] [ ] L]
READ (S5,10INTV

TFINIV.LE., O} RETURN

IFI{NIV.LE. 20} GO TO 2101

WRITE (8,210

CALL EXIY

CALL HOLLER (6H +F3)

CALL HOLLER(1HO,CC)

IF (DMAX .NE. 0.0} CALL HOLLER {1H ,CC)

WRITE (6,2100)

€D 2202 N = 1,NIV

READ(S 20 1KATNY yKI(N} o AL KTINY A2, K2(N],VIIN)RVSIN}

IF (RVSINl .EQ. 0.0! RVSlNl = 0.1

— - - - — - - - - — - - -~

oerenalne rvpe OF TERH!NALS

IF(AI «NE. F3) GD Tn 2112
1F(A2 .NE. F3) GO TO 2114
K (N)=1

G0 TN 2202

K (N}=2

GO TO 2202 B
K (N)=3 oo
CONT INUE

DO 5 Nzl,.NIV

Al = VI(N)

A2 = RVSIN)

IF (DMAX .EQ N. o:sn ru L4464

- - - — = - - - - - - - - -

B

'HMMDD!FY NOHINAL PARAMETER VALUES BY DMNAX PERCENT

- - - - e = o s = = =

READ (5,4445) S1452 )

S1 = S1 = DMAX

§2 = §2 * GPAX

Al = Al * (1.0 + S1 / 100.0}

A2 = A2 * (1.0 + 52 / 100.0)

VI (N} = Al _ T
RVSIN} = A2 O
KO = K (N}

lF(Kthl .LE. 0) GB TD 2200

- - L - - - - - - - - -

PRINT CURRENT—SOURCES DATA

HRITE (G-ZQ)N

Go YO leZIIT-ZIlB)vKG
IF{KL{N} .GT. O) GO TA 2119
WRITE (6,321K2(N)

K1{NY =20

GO TO 11

WRITE (6y34IKLINYK2(IN)

121

RIV

RIV
RIV
RLV
RIV
RIV
RIV
RV
RIV
RIV
RIV
RIV
RIV

RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV
RlvV

iV

RIV

RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV
RIV

RIV
RIV
RIV
RIV
RIV

T ORIV
RIV

0010

0020
0030

0040 .

00%0
0060
oovo
0080
0090
0100
0110
0120
o130
0140
0150

0160
0170
0180
0190
0200
0210
0420
0230
0240
0250
0260
0270

0zao
0290
0300

0310

0320
0330

0340

0330
0340

0310
0380
0390
0400
0410
0420
0430

L TR

i T T g b i el ¢

T

s o .
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G0 TO 11 : RIV 0440

% 2118 IF(K2(N) .GT. ©0) GO Tn 2220 RIV 0450
‘ WRITE (6433)KLIN) RIV 0460
K2(N)=20 _ RIV 0470
GO TO 1t RI1V 0480
9 WRITE (6y31IK1INDIK2IN) ' RIV 0490
50 to 11 RIV 0500
C - - . -— - - - - - -— - - - -
c PRINY VDLTAGE snunces DATA
: C T . T - .
¢ 2270 HR!TF (6.35)KI(NI.K2(N) RIV 0510
: 11 IF{K&{N) LE. O) GO TN 16 RIV 0520
IF{K3IN) .LE. O) GO TO 100 RIV 0530
WRITE (64531K3(N) RIV D540
GO 1O 5 RIV 0550
100 WRITE {6,40) RIV 0560
IF (DMAX .GT. D.0) WRITE (6,6446) S} RIV OSTO
WRETE (6450} CC,AY : RIV 0580
GD TO S5 ‘ 21V 0590
2200 WRITE (6,30)N RIV 0600
GO TD 2221 RIV 0610
16 IF(K3I(N) .LE. 0) GO TO L02 RIV 0620
WRITE {6+53)K3(N) RIV 0630
GO T0 104 RIV 0640
102 WRITE {6440} RI1V 0650
: IF (DMAX .GT. D.0) WRITE (6s4446) S1 RIV 0660
3 WRITE (6,51) CC,A) , RIV 0670
1 104 TF (DMAX .GT. 0.0) WRITE (6,4446) S2 ‘ RIV 0580
{ WRITE {6452) CCyA2 RIV 0690
5 5 CONTINYE RIV 0700
§ RETURN RIV 0710
r: C - [ -3 - [ ] - L J - L] - [ ] - L ] - - - L] » L ] [ ] i - [ ] [ ]
% 10 FORMAY {6112) | RIV 0720
; 20 FORMATY (2112+A6,16:A6316,2612.8) , , , RIV 0730
$ 29 FORMAT (1H /1S5H CURRENT SOURCE/4H NO=13/154 NODE A WNODE B) RIV 0740
: 30 FORMAT (1H /15H VOLTAGE SOURCE/4+ NO=13/15H NBDE A NODE B . RIV D750
¥ 31 FORMAT (2X,13,5X,13} . P RIV 0760
¢ 32 FORMAT (T7H GRDUNDy 3X,13) RIV 0770
1 33 FORMAT (2X,13,3X,7H GROUND) "RIV OT80
: 34 FORMAT (3H STI2,5X,137" E R R AERREIEE, | & VIR o & £- |, M
! 35 FORMAT (2%, 13,3X,3H S,12) : RIV 0800
: 40 FORMAT { 24H0 NOMINAL) RIV 0810
: 50 FORMAT (Al,10HCURRENT.  ,3X,EL12.4) . RIV 0820
51 FORMAT {A1l,10HVOLTAGE  ,3X,E12.4) ' RIV 0830
i - 52 FORMAT {AL,L10HRESISTANCE,3X,E12,4) : RIV 0840
: 53 FORMAT |~ THOSOURCE 13). N RIV 0850
‘2100 FORMAT (1M1} . RIV 0860
2103 FERMAT | 21 HOMDRE THAN 20 SDURCES) RIV 0870
4445 FORMAT (48X,2F12.0) RLIV 0880
4446 FORMAT (14X, F3,0,8H PERCENT ) RIV 0890

END RIV 0900

A 430 2 L
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2204

2202
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SUBRDUTINE RWRES
RWRES READS IN AND PRINTYS OUT DATA OF RESISTORS

COMMON VARIABLES

EQUIVALENCE (KRES.K), [K1RES,; K1), (K2RES,X2)
DIMENSION K{40), K1{40), K2{40)

. - . - . - - . . . - . - - - . - - - .
READ: [5+10)NR

IFINR .LE. 40) GO YD 2101

WRITE (6,2103)

CALL EXIT )

WRITE {6,2100)

L =0

CALL HOLLER (&H +F3)

CALL HOLLER{ 1HO,CC)

IF (DMAX +NE., 0.0) CALL HOLLER {1+ ,CC)

D0 2202 N=1.NR

READ (5,20) Fl,K1 (NI R2,K2 (N},RIN) ,NRPIN)

1€ RIN) EQe. 0.0} RIN)} = D.001

IF (NRP( N) .LE. li GO TO 3002

- - - - - - - - - - - -

VARIABLE R-VS.-T DATA

L = L + 1
RF(LyL) = RIN)

TFRIL.+1) = TE

IXtLy = 2

KO = NRP{N)

RF&D 15'30041 IRF(L Jl.TFRlL JngRESIL'J)vJIZoKDl

ETERM!NF TYPE OF TERH!NALS

lFlFl .EO. F3) GD TB 2201
K{N)=3

- GO TO 2202

IF(R2 .EQ. F3) GG 0 2204
KI{N)=2

GO TO 2202 ¥

KIN)=1 ) /
CONT INUE : /f

L =0 /
DO 115 N=1,NR ]
IF (NRPIN) U€. 1) GO TO 4449 h
L=L4+1 _

1F (DMAX .EQ.0.0160 0 444s

- - -\l - - - - -— - - - - - -

nunxsv NOH'NAL PAﬂAHETER VALUES By DHAX oenceur
READ (5,44451 S1
$1 = S1 * DMAX
WRITE (6,4446) Sl
R{N} = R(N} * (1.0 + S1/ 100.0)
KD = NRP{N} “ ,
DN 4447 J = 1,K0 :,ﬁ
REILyJ) = RF(L,J) % (1.0 ¢ S) / 100.0} |

s /

//

P

123

RAE
RRE

RRE
RRE
RRE
RRE
RRE
RRE
RRE
ARE
RRE
RRE
RRE
RRE
RRE
RRE

RRE
RRE
RRE
RRE
RRE
RRE

R,—u

RkE
RRE
RRE
RRE
RRE
RRE
RRE
RAE
RRE
RRE

RRE
RRE
RRE
RRE
RRE.
RRE
RRE

0010

0020
0030

0040
0050’

0060
0070
0080
0090
0100
ollo

0170
0130
0140
0150
0160
oL7T0

o180

0190 .
0200

0210
0220

0230 -

0240

Q2%0
0260

0376
0280

0290
0300
0310
0320
0330
0340
0350
0360

0370
0380

03so
0400
0410
0420

D430

a
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[T .

PRINT RES!STURS DITA

[aNalnl

LT KU-—K'NI
GO TD 1647:+8},k0
5 WRITE (6531) CCoNeXL1{NY K2{N} 4 RIN)

GO T0 S

7 IF{K2(N) .GT. O} GD 70O 23
K2I(N)=20
WRITF (6435) CCoNsKLIN], R{N)
GO 1O 5

23 MRITE (4,3)) CC-N-K!INIoKZINl'RINi
G0 YO 5

8 IF{K1IN} .GT. O) GO TO 12
KLU N)=20
WRITE [6,34) CCoN, K2(NI, RIN)
G0 TN S

12 WRITE (6,32) CCWN,KEIN),K2(N}, AIN)
S IFf [NRPIN) .LT, 2) GD TO 115
KO = NRP{N)
WRITE (6930601 (JeRFILJI,TFRIL 3 J} 4 XRES{LsJ}yJ=1oKD)
115 CONTINUE
RETURN

c L] [ ] - - L - L ] L] - - - L] - L] - L] - * L ]

10 FORMAT (6112}
20 FORMAT {A6,16,46,164 E12.8,112)
31 FORMAT (Al, 13,3%,13,5X,13,6X, 3X,E13.5)
32 FORMAT (AL, T3,3H $,13,5X,13,6X,BX,E13.5)
33 FORMAT (A121343X,13,2X,3H Sy 13,6X,AX,E1345)
34 FDRMAT (A1, 13,7H GROUND+3Xe13,6X,8%,E13.5)
35 FORMAT {AL,13,3X, 13, 3X, 7H GROUND,4X,AX,E13.5)
2100 FORMAT (1H1/10H RESISTORS/32H PARY
1 40 NODE A NODE @ - RESISTANCE)
2103 FORMAT ( 23HOMORE THAN 40 RESISTORS)
3004 FORMAT (3E12.5)
3040 FORMAT {20H WITH TIME STATES.. /s
2 43H POINT  RESISTANCE TIME
3 5(1H  +15,3E1304y/))
- 4oleteS. FORMAT - .24y E1250).--

EXPONENT

4446 FORMAT (1HO.31X,F3.0,8H PERCENT 3 7

END

124

of o

RRE
RRE
RRE
RRE
RRE
RRE
RRE
RRE
RRE
RRE
RRE
RRE
RRE
RRE
RRE
RRE
RRE
RRE
RRE
RRE

RRE
RRE
RRE
RRE
RRE
RRE
RRE
/ 44HRRE
RRE
RRE
RRE
RRE
RRE
RRE

RRE
RRE

. RRE .

0440
0650
0440
0470
0480
0490
0500

‘0510

0520
0530
0540
0550
0560
0570
0580
0590
0600
0610
0620
0630

0640

06%0
0660
0670
0680
0690
0700
0T10
0720
0730
0740
07150
0760
07170

o780 . ... .. 4. .

0790
0800

o ]

aE

i
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2204
2202

SUBROUT INE RWCAP
RWC AP READS IN AND PRINTS OUT DATA CF CAPACITORS

COMMON VARIABLES

EQUIVAL ENCE (KCAP +K) o IK1CAP,K1 )4 (K2CAP,K2)
DIMENSTON K{20}, K1120), K2{20}

READ (5,10)NC

IF{ NC .LE. O ) RETURN

IF(NC .LE. 20} GO 7O 2101

WRITE (6,2103)

CALL EXIY

WRITE (6,2100}

CALL HNLLER (&H 1F3)

CALL HOLLER{ 1HO,CC)

IF (DMAX ,NE. 0.0} CALL HOLLER {1H ,CC)

on 2202 N = 1,NC

READ (5,20)F1,K1(N},R2,K2(N),CAPCIN},RCUN},RCSH{N},CIO
IF. (NSVVAR (EQ. 0) CICIN) = C!O

1F {RC{N) JLE. 0.0) RC{NI= 0.1

IF lRCSHlNl -LE. 0.0} RCSH(N! = 1.0E+9

DETERHINE TYPE OF TERMINALS

IF (Fl +EQ, F3) GO 0 2201

K{N)=3 y

GO TO 2202 =

IFIR2 .EQ. F3) GO TO 2204

Ki{N)=2

GO0 10 2202

K{NYy=1 .
CONTT NUE o
DN 5 N=1,NC

IR (DrAX .EQ 0. o:co ™ 4444

— : - - - -— -— — - -

“unolpv NU%!NAL PARAHETER VALUES av arax PERCENI

4444

HRITE (6y35) CCyN+KLINY,

- - - — - - - - - - - -

READ |5g6“65) 51152051
S1 = St » DMAX
S2 = S$2 % DMAX
$3 = §3 &= DMAX

WRTITE l(6ybdah) S1452,93
CAPCINI=CAPCI{N)I*{1,0+51 / 100.0) .
RC (NI=RCIN) * (1.0 ¢« §2 / 100.0} &
RC‘H(N) RC‘HlN’*Il 0*53 / 100.0)

PRINT CAPAClTnRS DATA

rRO=K{ N}

GO TO (6+T+814KN )

WRITE (6:31) CCoN KLIN)K2(NI,CAPCIN),RCINY ,RCSHINY,CTCIN)
GO Tp S

IF{K2{N} GT,. 0O) GD TQ 23

K2(N}=20 _

CAPC (N yRC NI +RCSHIND ,CICINY
GO T0O 5

)

t

f’ 125

RCA

RCA
RCA

RCA
RCA
RCA
RCA
RCA
RCA
RCA
RCA
RCA
RCA
RCA
RCA
RCA
RCA

RCA
RCA
RCA
RCA
RCA
RCA
RCA
RCA
RCA
RCA

RCA
RCA
RCA
RCA
RCA
RC A
RCA
RCA

RCA
RCA
RCA
RCA
RCA
RCA
RCA
RCA

0010

0020
c03p

0040
0050
0060
0070
0080
0090
0100
0110
0120
0130
0140
0150
C160
¢170

0180
0190
0200
0210
0220
0230
0240
0250
0260
0270

0280
0230
0300
0310
0320
0330
0340
0350

= =,
S
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7 23 WRITE (6s33) CCaNeKLIN)4K2{N),CAPCIN) 4RC{N) 4RCSHIN)LCICIN) RCA 0440

GO 10 S _ RCA 0450
B IFIKIIN} GT. O} GO TO 12 RCA 0460
K1{N1=20 RCA 0470
WRITE (6434) CCuN, K2{N)CAPC [N} RCIN) ;RCSHIN)CICIN) RCA 0480
GO TO S RCA 0490
12 WRITE {6432) CC o NeKLIN) 4K2IN)sCAPCINY4RETN) RCSHINYZCICINY RCA 0500
5 CONTINUE RCA 0510
RETURN RCA 0520

C . [ ) L] . L ] - - L] - - L ] [ ) - - . Ld - ’ L ] - - - -
10 FORMAY {(&6112) RCA 0530
20 FORMAT (A6 ,16,A6,16,4F12,8) RCA 0540
31 FORMAYT (ALl 14 ,3X,13,5%,:13,6X, BX,4E14%.5} RC A 0550
32 FORMAT (ALl ,I4,3H S,I3:5X,13,6X, X 4F14.51 RCA 0560
33 FORMAT (A1 +14,3X,123,2Xy 3IH S13,62, BU4ELLLS) RCA 0570
! 34 FORMAT (Al 214 ,8H GROUND,3IX,I13,6X, Xy 4EL 4. 5) RCA 0S80
7 35 FORMAT tAY ,T4,3Xy13,3XsTH GROUND & X, BU,4ELL.5) RCA 0590
2100 FORAMAT {IHL1 /14K CAPACITORS FTH  PART RCA 0400
1 H45X,21HSERIES SHUNT v/ _ 101RCA Q610
2 H NO NODE A NONE B _ CAPACITANCE RESISTANCE RCA 0620
3 RESISTANCE CURRENTY ) RCA 0630
2103 FNRMAT ({ 24HOMORE THAN 20 CAPACITCRS) RCA 0640
4445 FORMAT (24X,3F12.0) "RCA 0450
4446 FORMAT (1M0,33X,4(F3,0,11H PERCENT 1) RCA 0660
END ” RCA 0670
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SUBROUTINE RWIND RIN OOD10

C RWIND READS TN AND PRINTS OUT DATA CF INDUCTORS

COMMON VARIABLES

REAL INDL N RIN 0020
LOGICAL MONL o ) RIN 0030
EQUIVALENCE {KIND,K) ¢ { KLINDo KLy IK2INDsK 2) RIN 0040
DIMENSION KU20)s K1120), K2(20) RIN 0080
G a » . . . . . » . . & . . e . . - . . . . . .
REAN  {5,10)NL RIN 0060
, IFINL (LE. O} RETURN RIN 0070
IFINL JLE. 20} GO TO 1000 : RIN 0080
r ' WRITE (641002} - RIN 0090
CALL EX1Y ' RIN 0100
1000 WRITE (6 201) : Yo RIN 0110
CALL HNLLER (6H +F3) RIN 0120
GALL  HOLLER E LHOLCC } . RIN 0130
IF (DMAX NE. 0,0} CALL HOLLER (1H ,CC) ; RIN 0140
DO 2202 N = LML _ RIN 01%0
 READ 15420) FlLeKLINI4R2,K2(N) s INDLUN}RLIN) JRLSHIND 4VICONIN) RIN 0160
. READ (5,1903) CILO, ILNCIL (N} RIN 0170
i BF (RLINE  JLEOJOIRLENY = 1.0 RIN 0180
o © IF {RLSHIN) (LEJD.O)RLSHIN) = | ,0E+9 RIN 0190
I Y ¥ LINCILINILEQ. 1) GO TO 190t RIN 0200
R IF (NSVIL .EQ. 1) G0 TO 1902 : RIN 0210
. IF (NSVVAR LEQ. L) 6O TD 1902 RIN 0220
1901 CILIN) = CILO ' RIN 0230
1902 lF (VICUN(N).FQ.O oistN: = INDLIN! RIN 0240
C - - - - - - - - - - - -
t .DETERMINE rvpp nF TERMINAIS
c -, - - - - - - ey - - - - - -
IFIFI .EQ.fE3f rn rn zzon i RIN 0250
L KI{N}=3 s , RIN 0260
e GO TO 2202 RIN 0270
Y 2201 IFIR2 LEQ.F3) GO TO 2204 RIN 0280 2
LI osmoan :( L v P K ' N , a s ST AmmLnoanowomumar Lo L orLn LI LT L LA T B T R T SRt LTI nonzvIn cowTrenL RIN uz,qo amerom s B ms e e e L L e 2,
: - GO tn 2202 RIN 0300
22064 K{N)=1 RIN 0310
2202 CONTINUE : _ _ RIN 0320
nO 115 N = 1,NL ) RIN 0330
IF tonan .EQ.0.0!GO TO 444s RIN 0340
c - == - - . - - - - -
c nnnlpv NOHINAL pAaA@ErEn \ALUES av DMAX PERCENT
.. - - B T T N T
5\ REQD t5o‘9‘045' 51!520 3305“ - {f\ ;g.}‘} RIN 0380
S1 = S1 * DMAR b e . RIN 0380
S2 = §2 & DMAX RIN 0370
-/ 83 = 53 & DMAX + RIN 0380 7
1i 84 = S4 % DMAX ' . RIN 0390
WREITE (6.4646) S1452453454 RIN. 0400
INDLIN)=INDLIN}*(1.0450 / 100.0) RIN 0410
CRLIN) = RLIN)  * (1.0 + 52 / 100.0) _ RIN 0420
RLSHIN} = RLSHIN} * (1.0 + $3 / 100.0} ' RIN 0430
VICUNINI VlanlNI# t1.0 + sa / 100.01 RIN 0440
C - - - - - ! - - - - - - - - -
C PRINT lNDUCTOR% DATA “
3 . - T
v - .
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-3
‘: [ - - - - - -, - - ’J} - - - - - - - - - - - - ’ ;—,_3
Y 4444 KD=K(N) RIN 04350 i
& GO TO {6,7+8),KD , RIN 0460 §
; B WRTTE (0 311CC oNoKLINY GKZEN) G ENDLINY JRLINTJRLSHIND o VICONIND (CILINIRIN 0470 i
GO T % RIN 0480 é
7 IFtKZ2IN} GT. O) GO TO 23 RIN 0490 4
K2(N}=20 , , RIN 0300 B
WRITE (60 3SICCINyRLINT, INDLIND JRLUND oRLSH NI + VICONENEy CILINIRIN 0810
6o 10 3 RIN #230°
23 WRITE (6,330CC (NoyKLIN}K2ZIN), INDLtNl.RL(NI.RLSNIK"VICUN(N|.CILINillN 0930
GO TO 8 RIN 0840
8:lFIKILIN) GT, O) GO TO 12 RIN 0990
L ALINY=20D RIN 0340
WRITE {6y 38)CCyNy KZINioINDLtNI.RLlNI'RLSHINl.VlCONIN! CILINIRIN OST0
GO T0 8 RIN 0500
12 WRITE (6+32)1CCoNyKLENY pK2IM) 4 INDLEND RLIND anHtNi.vrcoutN:.ctLINiulN 0890
S IF (MONL} WRITE (6,1950) S(NioCILO INCILUN) RIN 0600
115 CONTINUE RIN 0810
RE TURN - RIN 0820
C L] L ] L] [ ] » » * L ] [ ] L ] [ ] L ] L ] L ] . [ ] L ] [ ] [ ] [ ] [ ] .
10 FORMAY (112} , ' RIN 0630
20 FORMAT (AB,16,A64T16,4E12.8) _ RIN 0640 .
31 FORMAT (AL 143Xy 1345%e1346X, BXSEL1A,.5) RIN 04%0
32 FORMAY (AL o laedH SoeT3:8X,13,6X)  BX,5E 14,5} RIN 0660 .
33 FORMAT (AL o01he3X91342%s3H Sy 13,6X, BXe5EL4, ) RIN 0675 i
34 FORMAT (A1 ,T44BH GROUNDs3IXs1346X%, BX,5E14.%) RIN Co80 1
35 FOAMAT (A] o Léy 3%y 129 3%: TH GROUND 44X,  BX,5E14,.5%) RIN 0690 1
201 FORMAY (1H1/712¢  INDUCTORS /TH  PART RIN 0700 ]
1 4%%, 21MHSERIES SHUNT 4/ . '10IRIN OT10 |
2 M NO NODE A NODE 8 “INDUGC TANCE RESISTANCE RIN 0720
3 RESISTANCE INVICON L CURRENT ) RIN 0730
1002 FORMAT {iH 723H MORE THMAN 20 TNDUCTCIS! AIN 0740
1903 FORMAT (F12.%,112) RIN 0750
1950 FORMAT (L6M SU),CILOsINCIL .zenz.s.llzl AIN 0740
4445 FNRMAT {24X,4F12.0) ‘ - RIN 0770
. h4hs FORMAT { 1HO, 33X, 4(F3,0,11H PERCENT X RIN 0780
. END RIN 0790
; 3
x.; ‘.?'- o
‘f_ o
R

P,
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SUBROUT INE RWLZEN RIE 0010
C RWZEN PEADS IN AND PRINYS OUT DATA CF ZENER DIODES

COMMON VARIABLES

.

LEQUIVALENCE (KZEN K}y AKLZENG KL )y [K2ZENK2) RIE 0020

SDIMENSION K{200, K1(20}, K2t20) RZE 0030
C L :‘ * Ld L3 * . L] L L] - a L] L] L] 4 - [ ] L] L] L] L] L] L]
" READ (5,10 )NZEN RZE 0040
= IF INLFEN JLE. 0O} RFTURN RZE 0050
~ IF (NZEN .LE.20) GO TO 2101 RZE 0060
WRITE (6,2103) - RZE 0070
/ . CALL EXTY , R2E 0080
2101 WRITF (46,2100 R2E 0090 _
CALL HOLLFR (&M F1) RIE 0100 ;
CALL HOLLER{ tHO,CCH RZE N110 g
IF IDMAX NE, D.D} CALL HOLLER (1M ,CC) RZE 0120 :
DO 2202 N=1 yNZEN RZIE 0130 5
nenh ts.zoirl.xlcul.Ra.kthl.nthi.Rzatﬂi ElB(Ni RZE 0140 |
¢ - - - - = - |
c oerenntue rvps UF renM!NALs . %
r - T S S S :
IFtFL LEQ, F3) GO TD 2201 % RZE 0150
KIN}=3 Y RZE 0160
GO 10 2202 RZE 0170 ,
27201 1F(R2 ,EQ. F3) GO TO 2206 : RZE 010 :
KIN})=2 RZE 0190 ;
G0 10 2202 RZE 0200 1
22064 KiN)=1 RLE 0210
2202 CONTINUE = RZE 0220
B0 5 N=1 NZEN RZE 0230
1F 1onax +EQ.0.01G0 TN 44kt RZE 0240
C - - - - - - -
r Mnanv NUM]NAL PARAHETER VALUFS sv nrnx PERCENT
c - o N _
READ {5,6665) S1,52453 R2ZE 0250 i
. S1 = S1 * purK I ... . RIE 0260
- §2 = §2 % DMAK - ) ' o - RIE 0270
§3 = £3 & DMAX . RZE 0280
WRITE (6ybtab) 5145253 - ' ' RZE 0290
RZUNI = RZAN) * (1.0 + S1 / 100.0) RIE 0300
27 RIBINI=RIBINY * (1.0 + §2 / 100.0) R2E 0310
iy EZB(N! EZBlN) * {1.0 453/ 100.0) RIZ 0320
C - - - - = e e e = = m o= ¢ -
€ PRINT zensn-ntnoss DATA
c - - Py - - - - - - - - -~ - - - =
4444 Kn-xlN}ﬁm: RLE 0330
VIA(N) £ EZRIN) * RZ(N) / (RZN) - RZBIND) - RZIE 0340 /
VZFIN) = 0.7 # RZIN} / (RZ(N} - 1.0) . R2E 0350 L
GO TR L6y 748),K0 RIE 0360 . - L
6 WRITE (6,31) cc.N.K1|Ni.K2tN: thwl.azsint.ezaiua.vza(N» RIE 0370 | ;
GO 10 5 RZE 0380 :
7 TFIK2{N) +GT. 0) GO TN 23 C i RZE 0390 s
K2(N}=20 ’ h R2E 0400
WRITE {6s35) CCoNoKLEIND, RZIND (RZBIN) (EZBIND 4 VIBIN) RZE 0410
G0 TO 5 : RZE 0420
23 WRITE (6433) cc.N.Kthl.xztnn.nle) RIBIN)IE2ZBINY VIRIN) RIE 0430
of E If i
b i
H HF




T e e

R TP

AT e

12
5

10
20
31
32
33
3%
315
2100

GO T0 %
IFIKLIN

K1 {N) =20
WRITE (6434) CCyN,

30 ™ 5

) «GTse O) GO TO 12

K2IN) g RZINY,RZBENY,EZBINYVIBIN)

WRITE (6,320 CCoNoRKLINY o K2INIJRZINIJRIBIN)EZBINIVIBIN)
CONTI NUE

RETURN
FOAMAT
FNRMAT
FORMAT
FORMATY
FORMAT
FORMAY
FOOMAT
FORMAT

3 NO NODE A
2103 FDORMAT |

» E L ] ] L ] [ ] »
t6t12)
(A6 164AG,16,6E12.8)
"l -l‘hﬂol‘hﬁhl%
(AL +13,3H 513,5%X: 13
(AL +13,3%,13,2%3H

13X 4 &F
v 13X,
Sel3,13x

(AL »I3,8H GROUNDs3Xy13,13x,

(AL o13,3X,13,3%Xs7H GROUNDy 11X,

(LH1/714H ZENER DIODES
/32

4445 FORMAT (26X, 3F12:0)
46446 FORMAT (1HO,31X,31F3,0,11H PERCENT

END

H PARY

14,5)
4F14.5)
4ELG.%)
“EL46.8)
®E14.5)

'

NEN

L}

NODE B 416X, 2HRZ o 12Xy IHRZB, 11K, IHEIR, 11X, INVIS )
2THOMORE THAN 20 ZENER DIODES

R ZE
ALE
RLZE
R2E
RIE
RIE
R1E
RLE

RIE.

RIE
RIZE
RZIE
RLIE
RIE
RIE
RIE

/ZIHRLE

RIE
RIE
RIE
RIE
R ZE

0440
0450
0460
0470
0480
0490
0500
0810

0520
0330
0840
0530
0580
0370
0580
0590
0600
0610
0620
0630
0640
0650




SURROUT INE AWD1OD B ROI 0010
T RWDIND READS IN AND PRINTS OUT DATA CF DIODES

COMMON VARIABLES

EQUIVALENCE (KDIDDyK) o (KIDIODK1),(K2010D,K2) RD| 0020

DIMENSION K(20), K1120}, K220} ROt 0030
f, . . N . ¢ . . . . - " . . . . . . . . N . . .
READ (5, 10)INDIDNE : RUE 0040
TE(NDINODE LE. O RETURN - RD1 0030
IFINDIODE .LE. 20) GO TO 8601 ‘ : RO1 0060
WRITE (6,8600) RDt 0070
CALL EXET RD1 0080
H601 WRITE (6,30) RO{ 0090
QF = 1.,159E+4 / ABTEMP ROt 0100
TO0LD==777T1T1.717 N ROl 0110
CALL HOLLER teH tF3} ' RO1 0120
CALL HOLLER(1HO,CC) _ - ROT 0130
IF {DMAX LNE, 0.0) CALL HOLLER (1H ,CCH RD1 0140
DO BS03 N=1 (NDIODE - ROT 01%0
‘aenn 15.2199’ FI.Kl(Ni,RZ'KZIN).KS'QCRIN.bi RDT 0160
C - - L - - - - - L -
C DETERMINF TVPE ur TERMINALS
G - - - - - - - - - - - - - -
IF(F\ .sn. F3l GU TD 2201 RDI 0170 -
KANY=3 : RDI 0180
60 TO 2202 RDI 0190
2201 IF{R2. .EQ. F3} GO TN 2204 RO1 0200
KN =2 RD! 0210
60 T 2202 RDI 0220
2204 KiNI=1 » RO 0230
2202 IFIK3 .tE. o) so TD aaoo i RDI 0240
- C - - R
c covv THE pnnnnereu anues UF ntnoe NO. K3 "
r_ - — - - - - -— - - - st . -
b0 ssoz 1=1.7 RD1 0250
8502 QCR(Ny 1) = QCR{K3, 1} _ ROI 0260
0T 60108503 ADI 0270
8500 READ (5,20) QCR(Ns11,QCRIN+2),QCREN.3) o QCRI Nk ) yQCRINGS),QCRINy 7)1 ROT 0200
8503 CONTINUE , RDI 0290
DO & N=1,ND!NDE RDI 0300
|r cnnax .En.o 0160 TN 444k ROL 0310
G - - - - - - - - - - - - - - -
C HODIFY NanNAL panunersn VALUES BY nnnx penr=n1 e
. ! s ~ >0t _ - . . - L. 7 .
READ '50"4’05! 51'520 5305‘0955057 RDI 0320
§51 = S1 # DMAX _ RO 0330
52 = 52 % DMAX RDI 0340
§3 = 53 # DMAX RDI 0350
S4 = S4 * DMAYX : : RD1 0360
55 = $5 & DMAX RDI 0370
§T = $7 & DMAX _ ) RDI 0380
WRITE (644446) 51,452¢53,54¢95%¢57 # . ~ RD] 0390
QCRINs1) = QCRINyI) # (1.0 4 S1 / 100.0) - RD1 0400
QCRIN, 21 = QCRINy2Z) * (14D + $2 / 100.01} : ROI 0410
NCRIN3) = QCRIN,4) & (1,0 ¢+ S3 / 100.0) ROt 0420
QCRINy 4} = QCRIN,4} # (1,0 ¢ 54 / 100.0) . RD1 0430

=]

ETRE L




aNaKe]

bbb

£

2199
4445

L GRGE

8400

132

ROT QPBO= s e s e

QERIN:S5) = QCRIN.S) ¢ (1.0 ¢ S% / 100.0) RDT 0440
n0n¢~.73 = ocncu,vy . cl.o + ST 7/ 100.0) RDI 04%0
PRINT ntooss DATA
c1 = o 9 » ocntn.sn RD1 8440
;cz«Nt = QT / QCRIN, 2) RDY 0470
C3{N) = 1.0 / QCRINy3} RD1 0480
C4INY = 1.0 /7 QCRIN,S) RDI 0490
KO=K{N} RD1 0500
GO TO (647 ,R1,KO _ RDI 0%10
WATTE (6431) CCoNeKLINI ¢KZUNYy (QCR{Ny 1051 =1,%),Q0CRIN:TIQCRIN,6IRD] 0520
GO D & ROJ 0530
IFLKZIN) .GT. O) GO T 23 RDI 0540
K2 (NY1=20 ' RD! 05%0
WRITE (6435) CC NyK1IN), (QCRINgT 1y T= 1, SHyQCRIN,T1¢QCR{ Ny} ROT. 0560
GO TO S o _ RD1 0870
WRETE (6433) CCoNeKE (NI oKZENIy (QCRINy 104 =15 )QCREN, TIQCRIN,6IRDI 0580
GD 10 5 RDI 0590
IF(KLINY GT, O) GO TO 12 RO 0600
KiiN)=20 ROT1 0610
WRITE (6434) CCoNy K2IN)(QCRIN,T )1 -1'5i.acnin.1i.ocut Ny &) ROt 0620
GO TN 5 RD! 06130
WRITE {6432) CCoNeKLINY ¢ K2ENY 9 LQCRENy 159 Tuly 53 ,QCRINS 7)QCRIN6IRDT 0640
CONTINUF . | i . RDI 0650
RETURN T P RDI 0660
'} E ] [ ] [ ] [ 3 . . N [ ] . [ ] [} L] [ ] [ ] a  J [ ] - L 2 - L]
FORMAT (61121 DY 0670
FORMAT(6E12.8) RO! 0680
FORMAT(IHLI/TH GIODES/99H NO NODE P NODE N 150 MD 01 0890
RLD coo VPOTD T D 1Y) RD! 0700
FORMAT (AL o 12,3%,013,8X,13,£13,%,6E12.3} RO 0750
FORMAT (A1l ,1243H SI3,5%13,E13.3,6E612.3) RDI 0720
FORMAT (ALl ,12,3%,13,2X,34 S13,E13.3,6E12,.3) RO1 0730
FORMAT (AL 412,84 GROUND,3Xe13,E13.3,€612,3) RDI 0740
FORMAT (AL ¢1293X,13,4Xs6HOROUND,E11436F12,3) ROt 0780
FORMAT {A6s169Ab916,11243E12.8) aDl 0760
FORMAT {&6F12.0) RO1 OT70
FOMAT “CEHOTFEBR FEEREY a0 FH-PERECENT » - = oo mn s s i s i e s s
FORMAT | ZOHOMORE THAN 20 DIODES) RS 0790
END RD1 0800
Vi




SURROUT INE RWTRAN
¢ RUTRAN READS IN AND PRINTS ouﬂ DATA"OF 1!A~5|svuas

COMMON VARIABLES

~LOGICAL MONT
EQUIVALENCE (KTRAN, K1, (KLITRAN; K199 (K2TRANSK 2} 9 (KITRAN,K3),
2 (KATRAN,K &) ,
DIMENSION K(20), K1120), K2(200), K3(20), K&(2D)
DIMENSION ESSESI(14)
c L] . L] [ L] . - - . ] ] ] - . - ] . ¢ ] . L] L]
READ (5,10)NTRANS
; < TFUNTRANS .LE. 0) RETURN
: TFINTRANS .LE. 20) GD TO 8601
! ' WRITE (6,8600)
' CALL EXIT
8601 QT = 1,159C¢4/ABTEMP
TTOOLD==-TTTTT?7.777
CALL HOLLER (&H +1F3)
CALL HOLLER(1HO,CCH
1F (DMAX NE., 0.0} CALL MHOLLER (1H GC)
D0 8003 N=l  NTRANS
READ (5:2199!K1|Nl.BASE:KZ!NI.CDLC KIIN) JEMTReKH( NI 9KS

c - - - - - - - - ~ - - - - - - -

i DEYERHINE IYPE UF TERHINALS
C - - - - - - - - - - - - - - - - - @ -
) 1¥ IBASE «EQ. F3i GO T0o 2201
K (N)=? -
GO 70 2202
2201 1F (COLC .EQ. F3) GD TO 2204
K (N)=2
G0 1O 2202 o
2204 1F (EMTR LEQ. F3) GO TD 2205
K {N)=4
GO 10 2202
2206 K (N)=1
2202 IFIKS .LE. 0) GO 10 8500

. - - ey - .. - .

COPY THE PARAHETER VlLLES OF TRANSIS'OR NU. KS

- -~ - - - - - - - - - - - - -

DO 8502 1=1,16
8502 QTANIN, 1) = OTAN(KSe1)
G0 10 8003
8500 READ (5,201 (QTANIN,I),1 = 1,16)
AON3 CONT INUF
NTOL 4 .
WRITE (642500)
DO 3 N=1,NTRANS
IF(N JNE, NTN1) GO TO 2501
WRITE (6,2500)
NTO1=NTN1+43
X - 2501 1F(KI(N).GT, O) GD T &
: HRITE (6,30)N
Gh 10 &
5 WRITE (6,31IN
6 KD=K (N)
WRITE (6,75)

133

TR

RTR
RTR

RTR-.
RTR

RTR

RTR
RTR
RTR
RTR
RTR
RTR
RTA
RTR
RTR
RTR
ATR
RTR

RTR
RTR
RTR
RYR
RIR
RTR
RTR
RTR

RTR.

RYR
RTR

LR
RTR
RTR
RTR
RTR
RTR

[30)

RTR
RTR
RTR
RTR
RYR
/TR
fTR
RTR
RTR
ATA

0010

o020
0030
0040
00%¢0
0060

0070

0090
o100
0110
0120
0130
0140
01%0
0160
0170
0180

0190
0200
0210
0220
0230
0240
02%0
02460
0210
0200
0290

0300
0310
0320
0330
0340
03%0
0360
0370
0380
0390
0400
0410
0420
0430
0440
0450

0460

T g ——— SRR




2

e

GO TH (100,101,102, 103),K0
100 WRITE (6+35¥K2UIN) o K3 (N) ¢ K& (N)
6o TO 11
101 IF(K?2{N) .GT. O} GO TO 108
K2{N)=20
WAITE (6:36IK3(N K&(N)
GO 1O 11
108 WRITE {6,37IK2(N)oK3 (N} ¢ K& (N
G0 T 11
102 1F(K3(N) .GT. 0) GO TC 110
K3(N)=20 ¥
WRITE (6438IK2(N)K&{N) §
60 10 11 S
110 WRITE (6,39)K2 (N)oKI(ND ¢ Kb { K
o 60 10 11
- 103 {FiK4IN) .GT. 0) GO TO 112
Ké (N)220
WRITE (64401K2(N),KI(N)
GO 10 11
112 WRITE (6,61 1K2(N} yKI(N) 4K&(N)

_ 11 IF (DMAX oEOoOoO,GO TO 44446
c - L4 - - E - - - - -~ - - -— - - - - - -
c noorrv NnHINAL PARAMETER VALUES BY DFAX PERCENT
c - - - - - - - - - - - - - - - -
READ (506445) (ESSES(T) o1=1,14)
D0 4447 1 = 1,14
" ESSES 1) = ESSES(I) # DMAX
v 4447 GTAN (NJ1) = QTANINGT) # (1.0 + ESSES(T) / 100.0)
%I‘ c -— - - C_J - - - - L - - - - - e - - - -
éx ¢ PR'NT TRANS]STﬂRS DATA ‘
b C - - w w e e m am m e e m e m ae w  m = .-
s WRITE 16,4646) (ESSES(Tlylaly4)
s 4466 WRITE (6,327 CCy (OTAN (NsI)y 1 = 1, 4)
: © 1F (DMAX .GT.0,0)WRTTE (64446} (ESSES(I) 25,9}
& I weire 15.44‘9' QUAN(NG T)e T = 8, 9)
L [ IF (DMAX /G HoOLOMRITE (8 ,4446) IESSES(1)s1=100 141

HRITE 5&146|93 (OTANINT)e 1 = 10+14)
IN) = 0,99 QTANIN,8)
_ (N) » QT / OTAN{IN,6)
3 fﬂ (N) = 1.0/ QTANIN,9)
s C/

‘ih;,?-ﬁz 3
L

!

4IN) = 1.0 /7 QVANIN,8)
1{N) =20,9% QTAN(Ns13}
K.z (N) = QT 7-QTAN (N,11)
sce IN) = 1,0 /7 OTANIN,14)
ECLIN} = 1.0 / QTAN(N,13} |
AFIN} = QTANIN,1) /7 (1.0¢0TANIN,1)}
AR(N) = QTANIN:2) / 11.,04QTAN(N,2))
1F (MONT) WRITE (6,865) CCLINY yCC2UN)oCCIINILCCOINY JAFIN),
2 ECIIND) JEC2(N) JEC3 (NI JECHIN) JAR(N)
IFIQTANINy 15) EQ., -QTAN(N,186)) GD TO 3

T lEemer

o

g 5o

AFE AT
-

WRITF (6458)QVAN{Ns15) QT AN(N, 16)

IFIK1INY.GT. O} GO TO 3

QTAN{N, 16) = -QTANIN,16) ‘ .

QTAN(N,1%) = =QTANIN,15) )
3 CONTINUE

RETURN

C - . L] 2 . L L] * - - LJ L L - [ J * * L J L4 L * - L J

10 FORMAT (6112}

20 FORMAY {6E12.8)

30 FORMAT (LHO/15H NPN TRANSTSTOR 74+ NO=13)

31 FORMAT (1HO/15H PNP TRANSISTOR/4H NO213) ’

32 FDRH:T (A +7H RETANEL1.4¢7TH BETAIELL.4TH  TE E1l,.4,TH TC
L1E11.4)

35 FORMAT (2X,13,5%¢1345¢,13) Ve

36 FORMAT (TH GROUND, 3X,13,5X,13} . i

37 FORMAT (3H ST12,5X,13,5X,13) _ 0o

ot sl gt i s TS I Y R N

i g ot

l}ﬂ
R ]
RTR
RTR
RTR
RTR
RYp
RYIt
RTR
RTR
RTR
RTR
RTR
RTR
RTR
RTR
RTR
RTR
RYR
RTR
RTR

RTR
RTR
AR
/TR

“ RTR

RTR

- RTR

RTR
RTR
RTR
RTR
RTR

CRTR

RTR
RTR
RTR
RTR
RTR
RTR
RTR
RTR
RTR
RTR
RTR
RTR
RTR
RYR
RTR
RYR

RTR
TR
RTR
RTR
ATR
RYR
RTR
RTR
RTR

0470
0480
0499
0500

0%10

0520
0530
0540
0550
0560
0570
0580
0590
06 00
0610
9620
0630
0640
0650
0650
0670

0680
0690
0700
0710

0720
0730
0740
0750
0760
0770
0780
0790

0810
0820

0840
08%0
0860
0870
0880
0890
@900
o910
0920
0530
0940
0950
0969

0970
6980
0990
1000
1010
1020
1030
1040 .
1050




]

38 FORMAT
39 FORMAT
40 FORMATY
41 FORMAY
58 FORMAT
7S FNRMAT
865 FORMAT

2R()
2199 FORMAT
2500 FORMAT
4445 FORMAT
4446 FORMAT
4448 FORMATY

1 {

27H

4449 FORMAT

INTEELL.

8600 FORMAY
ENO

(2X, 13,30, 7H GROUND ¢3X,13) RTR
(2% 133X, 3H S12:5X%X,13) : . RYR
12X ¢13 45X ,1343XsTH GROUND) RTR
(2X o (35X ,T343X,3H S$12) RTR
( ™ IPPCELL o4y TH IPPEELL .4) RTR
( 23HONODE B NODE C NODE E) RTR
(60H CCI( ) 4CL20)CC30) CCHEV4AF() LECI(),EC2{)+ECI()ECH(),ARTR
20 /45F 26.15)) : RTR
(1124A6,16sAb,J64A6,16,2112) RTR
{1H41} RTR
(6F12.0) RTR
(/76X ,5{F3,0,8H PERCENT ,TX)) RTR
RTR

bH ISCE11.4%, &H MECELL 497Xy BHCOCELL .4y TH VPOTEELL.%,RTR
RLICELL.,%} RTR
{ &K 1SEEL1. %y &H MEELL, 227Xy 3HCOEELl.%,TH VPRTR

4y TH RLEELL. %) ) RTR
{ Z5HOMORE THAN 2C TRANSISTORS) RTR
RTR

"1395 %}

1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1140
1170
1180
1190
1200
1210
1220
1230
1240

ot A e i i S




_ SURRDUT INE RWCORE ‘ : RCE NOiI0
i t RWCORE CALLS SUBRDUTINE RWCORF FCR PHI-F [ATA
‘ c DR SUBROUTINE RWCORH FCR 8-H DATA
COMMON VARIABLES
5
C . . [} . - . L) » - . e e . . - - ') . . . . . - .
READ {5,500C) NCORE, PARIN RCE 0020
IF (NCORE .LE. O) RETURN - : RIE 0030
IF (NCORE .LE. 20) GO TO 5 : ' RCE 0040
weLTE (6,502) ) RCE 0050
, CALL EXIT RCE 0060
5 CALL HOLLER(6HBH rPARBH} RCE 0070
c - - - - - - - - - - - - - - - - - - - - - -
C CHODSE BETWEEN SUBROUTINES. RWCORF AND RWCORH WHICH READ
c PHI=F AND B-H DATA
c - - - E - -— - - — - -— - - - - - -t L Ead B B -
IF {PARIN .EQ. PARBH) GO TO 7 RCE 0080
CALL RWCNRF ) . : RCE 0090
‘ CRETURN RCE 0100
| 7 CALL RWCORH RCE 0110
RETURN RCE 0120
c . - . . . . . - . E] - . . . » . . . » . - . .
502 FORMATI20X,39HTHE MAXTMUM NUMBER CF CORES IS EXCEEDED//) RCE 0130
S00 FORMAT ([12,46) RCE 0140
ENO RCE 0150

S

i+

136
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1762
1759
1157
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SUBROUT INE RWCDRF RCF
RWC ORFE READS IN AND PRINTS OUT PHI-F DATA 0OF CORES
COMMON VARIABLES
LOGICAL MONCDR RCF
REAL NS,NP RCF
INTEGER STSWEX RCF
EQUIVALENCE (KCORE,KC), (K1CORE,K1IC),(K2CDRELK2C) RCF
DIMENSINN KC{20,101, KIC (204,100, K2C{20,10) RCF
DIMENSION ESSES(24), HA(20), HNI20), H0120|. XIDt20), RCF
XOD (20} yTYPE{20), PHID2120) , CORMAT( 20),U0(20) RCF
READ IN DATA CDMMON TO ALL CORES, )
SET HOLLERITH GCONSTANTS FOR PHID(F) TYPES, OLANKS,
AND CARR [AGE CONTAOL .
READ (5,531) RELERR,Aasena.pSTEP .STSHEX.NUDT.LAST[C RCF
IF (RELERR .EQ. 0.0) RELERR = 0.0001 RCF
IF tABSERR .EQ. 0.0) ABSERR = 0.0001 RCF
CALL HOLLER(IH LHOL ) RCF
CALL HOLLER( 1HA ,HDLA) RCF
CALL HOLLER{ IHR, HOLB) RCF
CALL HOLLERLLHC 4HOLC) RCF
CALL HOLLER( 1KD ,HOLD) RCF
£ALL HOLLER( LHF, HOLE} RCF
CALL HOLLER{]1HF ,HOLF} RCF
CALL HOLLER{ LHG,HOLG) , ACF
CALL HOLLFR [&H +F3) ! RCF
CALL HOLLERCIHQ,CC) RCF
IF (OMAX .NE. 0.0) CALL HOLLER {lH ,CC)} RCF
IF (NSVPHT .NE. 1) GO TD 7757 RCF
IF (NSVVAR .EQ. L) GO TO 7757 RCE
IF lKUNT .EQ. 17 GO ro 7757 RCF
,,suqrngcr ELASTIC FLU¥ cua_gp Fnon PHI OF PREVIOUS Mone.
UNLFSS NSVVAR 1 OR xonr 1.
Dn 7759 N = 1. Nrnne RCF
PHI{NI=PHI{N) - PllNl*F(Nl*ALDG((APSIFtNI)*PZ(N!)I(ABS(F(N!l*PatRCF
N RCF
IF LABSIBHI(N)) JLE., PHIR{N}) GD TO 7759 RCF
IF (PHTIINYE T7761,7759,7762 RCF
PHIIN) = -PHIR(N) RCF
GO TN 7759 RCF.
PHIINYT = PHIRIN) . RCE
CONT INUF RCF
WRITE (6, 9789I RCF
ruccx AND HRITE
(1) WHETHKER ELAST!C SWITCHING IS INCLUDED, ' :
(2) WHETHER TO TERMINATE MNDE RUN WHEN SWITCHING
NFE ALL cnaes 15 coancrEn. ®
£ (Lnsrzc JGELS 1) sn ro 477 L ’ RCF
CALL HOLLER({GHNEGLEC 7)) RCF
CALL HOLLER(GHTED T2} RCF

0010

0020
0030
0040
0050
0060
oore
0080

0090
0100

0110

0120
0130
0160
o150
0160
0170

0180

0190
0200
0210
0220
0230
0240
0250

0260
0270
0280,
0296
0300
0310

0320

0330
0340
0350

0360
0370

0380

J1




o
P

&
GO TO 478 RCF 0390
477 CALL HOLLER{GHINCLUD,T1) RCF 0400
CALL HOLLERIGHED v T2) RCF 0410 ..
478 WRITE (64,1500 T1,T2 RCF 0620
RNUODT = NUDT RCF 0430
1F (STSWEX NE.0,0)GD TO 8 RCF 0440
wR1TE (64528) ) RCF 0450
GO 10 9 . RCF 0460
8 WRITE t 6, 529)NUDT % RCF 0470
9 NOEXIT =1 3 RCF 0480
. WRITE {6+ 533) RELERR, ABSERRH RCF 0490
. WRITE(6,7778) PSTEP b RCF 0500
N DO 2202 N=1 NCORE L RCF 0510
. . READ (5,503) NWSUBN4. KCls UOIN) | RCF 0520
: NWIN) = NWSUSBN i RCE 0530
'y TE (NWSURN .GY, 0) GO fu 6, . RCF 0540
- WRITE 164526) N . RCF 0550
" CALL EXIY o RCF 0560
: 6 IF (NWSUBN LE. 10) G0 T3 '7 RCF 0570
: WRITE 16,523 RCF 0580
i CALL EXIT RCF 0390
.»_' c - - - - - - - - - - - - - - - - - - - - - .
¢ READ IN H!NDle onta
c - el hin - — - - - - - - - -— L bl - - - - -
. 1TDO 13 M= 1.Nusua~ RCF 0600 .
e READ (5,504) F1C KICINyM)R2Cy K2CLNsM)4XNTIN, MioRHIN.H).I'w.CIO RCF 0810 | ¢
IF (1 GLE. O) I = 1 RCF 0620 '
IF (J JLE. 0) J = 1 RCF 0630
NP(NyM) = 1 , - - RCF 0640
) NS{NyM) = ~ RCF- 0650
E TF (INSVVAR .NE: 1) .AND, {KONT .NE. 1)) CICORE{NsM} = CI0O RCF 0660
$ IF (RWIN, M) .H&.0.0l RWINM) = 0.1 . RCF 0670
Y c - = = == e = = e - - = = = = & = - - -
' é c oerennlne TYPE OF TERMINALS
-} c - T S S .
CF IF (FIC +NE. F3) GO 70 12 k! RCF-0680
= 1 (R2C +NE. F31G0 Y0 11 - " RCF 0690
% KC (Ny M}l RCF 0700
| GO TO 13 . RCF 0710
: 11 KCUNgM) =2 ) RCF 0720
== ’:F: o T ’G—'O—"—’TDT l‘ '—: TILIAS T LTI S TS T S TUTIT LT TS mUTTLTramionnmr P LTI T oTnoTmros '. ;;,1%‘,‘*13 S TmImariommss sz RGF o?ao, -
5 12 KCUNyM}=3 L e RCF G140
4 13 CONT INUF ¥ RCF 0750
g . IF (K€l .67, 0) GO TO 15 k RCF 0760
i € - - - [ - - - - - - - - - - - -
> ¢ UP TO THIS PO[NT. suanou:rues RWCORF AND RWCORH ARE IDENTICAL. . y
3 t READ IN CORE-PARAMETER DATA - -
g ¢ T T T
& READ [5,501) XODIN) o XTO{N) ¢PHISIN) 4PHIRIN) s TYPEIN) ;CORMAT {N) RCF 0770
3 IF (TYPE{N} .EQ. HOL } TYPE(N) = HOLB . #  RCF 0780
& IFf (CORMATIN} +EQ.'HOL ) CCRMATIN) = HOLF ' - RCF 0190
é IF (PHIS{N) .EQ. 0.0) PHISIN) = 1.1 * PHIRIN) i RCF 0800
N READ (5,505) Foltnn.sozlun.Foz:At.roaful.pn!ozlnt RCF 0810
% READ (5,505) HAIN)HQIN}HN{N) RCF 0820
. READ (5,50%) XLMDAD(N},XNUDIN ) FDBIN)FOPPIN),XLAMDALNY XNUIN), RCF 0830
e, 2 : FB{N) +FOUN} ¢+ ROP{N) o FBLIN) , FOLIN},ROPLIN} RCF 0840
,ﬁ; IF (ﬁ31|~1 +EQ. O.NIFBL(N) ‘= 1.0E30 RCF 08%0
L IF {FOPPIN) .LT., FDLIN)) FOPPIN) = FOL{N) RCF 0860
h IF (XNUIN) .EQ. 0.0 ) XNUIN)} =(FB(N)-FOPPIN}) / lFBINl—FOiN)! RCF 0870
e IF (XLAMDA(N) +EQ. 0.0) XLAMDAIN)=RCPIN)/(XNUIN}®LFBIN)<FOPF{(N)) RCF 0880
oW 2 *e [ XNUIN)=1.0)) l RCF 0890
5 1F (FOBIN) .EQ. 0.0 )} FDBIN) = 1,15 ¥ FOPP(N} RCF 0900
O IF UXNUDIN) .EQ. 0.0 ) XNUDIN) = XNUCNI®{FOBIN)- -FDLIN)Y RCF 0910
) 2 / (FDR{N)-FOPP (N}) RCF 0920
B . _TF {XLMDAD(R) .EQ. D.0 ’\XLMDAD(Nl-lLAHDA(N"lXNUINlIKNUDtN)i*t RCF 0930
2 XNU(N) 7 (FDB(NI=FG1 (N)) #8{XMIDINI-XNULND ) RCF 0940

138 | | ,, .
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00

15

2202

4447

4444

GU rn 7202

COPY THE PARAMETER VALUES OF CDRE NC- KCl-

X0 (N)= XOD  (KC1I \ )
XIn  IN)= XID  (KCL) .
PHIS (N)= PHIS (KC1)

PHIR (N)= PHIR (KC1)

CORMAT(N) = CORMAY{KC1) “ -
TYPE (N)= TYPE (KC1) n &
ENL (N)= FD1  {KC1)

FDZ  (N)= FDZ  {KCL}

FD2  (N)= FD2  (KC1) .=

FD3 - (N)= FD3  {KC1)

PHID2 (N)= PHID2 (KCL)

MA  (N)= HA (KC1)

HQ . {N)= HO 1K)

HN {N)= HN {KCt)

XLMDADIM )= XLMDADIKC1)

XNUD  (N)= XNUD (KC1)

EDA  [N)= FDB  (KCL)

FOPP (N}= FOPP (KCL}

XLAMDA{NY= XLAMDALKC1)

XNU  (N}= XNU  (KC1}

Fa (N)= F8 (KC 1)

FO (N)= FO (KC1)

RAP  [N}= ROP  (KC1)

FR1  (N)= FB1  (KC1)

FO1  (N)'= FD1  (KC))

ROPL  {N)= ROPI (KC1)

CONT INUE

DN 25 N = L,NCORE

1F (gMax .E0. 0.0) 6o rn k«««

|

MODIFY NOHINAL PARAM”'EP VALUES BY DMAX PERCENT

- - — f’- - - - - - - -
READ  (546645) (ESSES(L)el1=1+241 // .
NO 4667 1 = Ly24 N /
ESSES(I) = ESSES(I) # DMAX o
XDD - ANI= XOD AN} % (1a0- & ESSESL 1A A0060) o
XIn - (N)= XD (N) # (1.0 + ESSES( 21 / 100.0)
PHIS (N)= PHIS (N) * (1.0 + ESSES( 3) 7 100.0)
PHIR (Nl= PHIR  IN) * (1.0 ¢ ESSES( 4) / 100.0)
ED] IN)= FDI (N} * (1.0 + ESSES( S) / 100.0)
D2 INI= FDZ (N} & (1.0 + ESSESI &1 7 100.0) ]
EP?  (N)="ED2 IN) * (1.0 + ESSES( 7) / 100.0) ’
FD?  (N)= FD3  (N) % (1.0 + ESSES( 8) / 100.0)
PHID2 IN)= PHID? (N} * (1.0 ¢+ ESSES( 9) 7 100.0)
MA  (N)= HA  IN) * (1.0 + ESSES{10) / 100.0)
HO  IN)= HQ  (N) * {1.0 + ESSES(11) / 100,0)
MN  (NJ= M (N) % (1.0 + ESSES(12) / 100.0}
XLMDAD (N)= XLMOAD{N) ® (1.0 + ESSES(13) / 100.0)
XNUD (NJ= KNUD {N) * {1.0 + ESSES(l4) /7 100.0)
EDR  (N)= FDB  (N) * (1.0 4 ESSES(1S) / 100.0)
FOPP (N)= FOPP (N) * (1.0 ¢ ESSES{16) / 100.0)
XLAMDA(N) = XLAKDAIN) (1.0 ¢ ESSESULT) / 100.0)
X N, = XNU © (N} % (1.0 + FSSES{18) / 100.0)
FR tN)= F& (N} % (1.0 ¢+ ESSES(I9) / 100.0)
FO  (N)=FO  (N) * (1.0 + ESSES{20) / 100.0)
ROP  (N)= R0P (N} & (1.0 + ESSES(21) / 100.0)
FRT  (N)= FB1 (N} & (1.0 + ESSES(22) / 10040)
FOL  (N)= FOL  (N) * (1.0 » ESSES(23)./ 100.0)
ROPY “{N)= ROP1 (N} # (1.0 ¢ ESSES(241/ 100.0)

CﬂNTlNUF

pREL'dINARV CUMPUTAT]DN OF CERTAIN PARAMFIERS.

‘RCF
RCF
RCF
RCF
RCF
RCF
RCF
RCF
RCF
RCF
RCF
RCF
RCF
RCF
RCF
RCF

RCF
RCF
RCF

RCE
RCF
RCF
RCF
RCF
RCF
RCF
RCF
RCF
RCF
RCF
RCF
RCF

_RCF

“RCF
RCF
RCE
RCF
RCF
RCF
RCF
RCF
RCF
RCF

RCE ..

0950

0960

0970

0980
0990
1000
1010
1020

1030
1040 -

1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190

1200 .

1210
1220
1230
1240

1250

i260
1270

1290
1300
1310
1320
1330
1340
1350
1360
1370

1380

1390
1400
1410
1420
1430
1440
14%0
1460
1470
1480
1490
1500
1510
1520

1280~ oo




c - o e - - - = = ® & & ® = = = = = = 3
PHIGIN) = UDINY PHIR (N} RCF 1530 !
PHID2D = PHID2{N} RCF 1540 3
CHAD = HAIN) oot RCF 1550
HOD . = HQIN) : R W RCF 1560 ;
ND = HNEN)D | R RCF 1570 4
LN = 3,1415927 * 0.0254 * XOO(N) : . RCF 1580 y
KLI = 3 1415927 « 0. 0256 xtnlN) i . RCF 1590 :
c - - - - - - = = i = . :
c COMDUT&TIUN oF AUXILIARY STATIC PARAHETERS PltNi THROUGH F20(N). S
€ FAOM HERE UNTIL THE END OF COMPUTATICON OF AUXILIARY STATIC- i
c PARAMFTERS. suanobr:ues auconr AhD RWC ORH ARE [DENTICAL. &
c. - - - - - - - - - - = = I
PllNi = tPHlS(Nl ~ PHIRIN)IZL{XLOD = xLll . HAD ) RCF 1600 [
, P2INI = HAD *XLO RCF 1610
, P3I(N) = HAD *XLI RCF 1620 !
: P& (N) = PLIN) & (P2(N)=P3(N]) : RCF 1630 :
' IF (TYPE(N) .NE. HOLF) GO TO 200 RCF 1640 i
1F (FN24N) EQ. 0.0) FD2IN) = FDLIN) RCF 1650 i
PHINZD = PLIN) * ALDG((FD2{N)4P2(N}II/(FD2(NI+P3IIN))) * RCF 1660
2 FN2(N) & PHIRIN) RCF 1670 t
GO TO 201 RCF l680 j
200 IF (TYPE(N) .EQ. HOLG) 6O TO 201 RCF 1690 |
1F (TYPFIN) EQ. HOLA) GO TO 201 RCF 1700 i
IF (TYPE(N) NE. HOLC) GO TO 206 RCF 1710 !
201 IF [FDZ IN) EQ. 0.0 ) GO TD 202 RCF 1720 ‘
IF (FDZ (N) ,EQ. FDI1IN)) GO TO 202 | RCF 1730 :
IF (FDZINI®2.0 .NE. FDLIN)+FD2{N)) GO TO 205 RCF 1740 :
202 IF (FD2 (N) .EQs 0.0 ) GO TC 203 _ RCF 1750 {
1F (FD2 IN) NE. FDL(N)) GO TC 204 g RCF 1760 .
203 FD2(N} = FD1(N) RCF 1770 ‘
FDOLIN) = 0,95 * FDL(N) RCF 1780
204 EDZIN) = 0.5 ® (FD1IN} + FD2{N7V) RCF 1790
PSIN) = PLIN) * ALOGUUIFDLIN)~P2UIN)})/(FDL1INI-P3{N))) * FDL(N) RCF 1800
2 - PHIR({N) _ _ RCF 1810
PE{N) =(PHID2D =~ PSIN)) 7/ (FD2(N} - FD1IN)} RCF 1820 :
PTIN) = 1.0 _ : RCF 16430
PBIN} = 0.0 ‘ . RCF 1840
PI(N) = 0.0 RCF 1850 ‘ N
. 6o Te 206 RCF 1860 : ‘
205 Q1 = PLINY % ALDG CIFNTINY = P2UNYY 7 TFDLINY = PIINFIY S REE 18 e e - )
" PSIN) = Q1 % FDLIN) — PHIR(N) RCF 1860 | 1
POINI=Q1+ POIN)®FDLINYI/C(AFDLINI~P2{N} )% [FOLINI-P3{N))) RCF 1890 ' s
PT(N) =ALOGI(PHID2D ~P5(N)I-P6INI®(FD2(N)~FDL(N)))}/(D.5%(PHID2D0 ~RCF 1900 ‘
2P5|ND) ~P6INI*(FDZINI-FDLINI})) RCF 1910
7 ALOGI{(FD2{N)-FDLIN})I/ (FDZIN}=-FOL1IN})IRCF 1920
pscnr =(PHID2D=P5 (N} ~P6 {N) *{ FD2(K)=FCL1(N} 1) /{FD2(NI~FDLL}) I #&PTENIRCF 1930
PIIN) = PT(N) =~ 1.0 _ _ T RCF 1940
206 IF (TYPE(N) .EQ. HNLG) GO Tn 207 = RCF 1950
IF (TYPE(N) .EQ., HOLA) GD TO 207 _ . _RCF 1960
IF (TYPE(N) .EQ, HOLBR) GO Tn 207 | ./ RCF 1970
IF (TYPE(N) .NE. HOLD) GO TO 208 _ - RCF 1980
207 HS = HED ¢ HOD - + MND + PHIRINI®(HAL +HQD =HND )}/PHISINT-"RCF 1990
HDMIN = 0.25 * (HS  -SQRT(HS*#2-B.0%HAD *HQD ' RCF 2000
; 2 ®{ 1.0+PHIRINYI /PHISINI D)) . RCF 2010
PO = (PHISINI¢PHIRIN) I*HQD  FULXLO=XL 1) ®HND ) RCF 2020
P12(N)}= PO / HDMIN _ RCF 2030
I . PI3(NI= PO * (1,0/HND -1.0/HQ0 ) _ RCF 2040
© PL&UNI= 1.0 - HND /HOMIN RCF 2050 !
PL5(N)}= HND * XLI RCF 2060 ;
P16(N)= PHIRIN)} + PO®XLI . _ RCF 2070 5
PLTIN)= HND * XLO : RCF 2080 = i
PEBINI= PL16IN} - POWXLO . RCF 2090
PLOIN)= P1IIN) * P1ISIN) - RCF 2100 -
P20(NI= PLI(N) * (PLTINI-PI5(N)} RCF 2110 !
IF (TYPE{N) .EQ. HOLD) FDL(N) = HDMIN * XLI : RCF 2120 -
140




FD&4(N) = HOMIN » XLO RCF 2130

GO TO 289 RCF 2140
208 P13({N)= PL{N) RCF 2150
P15{N)= -P3{N} RCF 2160
PLTI{NI= ~P2(N) RCF 2170
PIBINI= -PHIR(N) RCF 2180
P20(N)= ~P&(N) RCF 2190
289 IF (TYPE(N) .EQ. HOLA) GO TO 210 . RCF 2200
IF (TYPEIN) .EQ. HOLG) GO TO 210 RCF 2210
1€ (TYPEIN) .EQ. HOLC) GO TO 209 RCF 2220
1F {TYPE(N) .NE, HDLE) GO TO 216 RCF 2230
209 PHID3 = PLINI*ALOG(LFDI IN)¢P2INI I/ (FCI(NI4P3INII) + PHIRIN) RCF 2240
GO TO 212 o RCF 2250
210 IF (FD3{N) ,LT. FD&4{N}) GO TO 211 " RCF 2260
, PHID3 = PLI{N)®ALOG((FD3{N}=P1TIN))/{FD3(N)- PI5IN))|‘FP cnm-platuincs 2270
o GO TO 212 RCF 2280
! 211 PHID3Y = (P12(N) + Pl3lNl*ALDG(Plﬁ(N)tFDJGNIIlFD3tN1 PlStNII) ) RCF 2290
2 * FP3(N) - PL1&6(N) RCF 2300
212 1F (TYPEIN) .EQ. HOLC) GO TO 213 RCF 2310
1F (TYPE(N} .NF. HOLG) GO TO 214 RCF 2320
213 P1O{N)= (PHID3 ~ PHID2D ) 7/ (FD3IN) - FD2(N)) : RCF 2330
GO T 215 RCF 2340
214 PHIDIS= PL{NI®ALODG({FDI(NI=P2IN})/{FDLINI-P3IN)II*FDL(N) - PHIR{N}RCF 2350
PI10O(N)= (PHID3 - PHIDIS) /7 L(FD3I(N} - FDL1{N}) RCF 2360
215 PlllN)z PlO|Nl . FD3IN) - puxoa RCF 2370
(o - - - & = o=
C END OF cnnpurnr:nn OF AUXILIARY STntlc panauersns.
c - - - - - .
216 ZV(N) =0, 003t XLAMDAlNi * |o 3tFOPPiN)|¢¢xNU(N) RCF 2380
C - - - - - - - - - -
ol wr:re CDRE-H!NDINGS onra.
C . e e e e e e = = = = = .
HnlrE te.soei N RCF 2390
WRITE 16,507} N RCF 2400
WRITE {6,50A} L RCF 2410
NWSUBN = NWiN) . RCF 26420
DD 31 M = 1{NWSUBN : = RCF 2430
KO = KCINgM) RCF 2440
EXNT = XNTANM) ; RCF 2450
ST ey T (T Ty 18921 KD = o REF 2460
L7 WRIYTE (6,509) M, KlrtNoHl'KZC(N n!el!NT.RHlN M).CIFDREIN.HS RCF 2470
GO YD 24 ' RCF 2480
18 F{K2C{N,M} LE. O) GO TO 20 RCF 2490
WRTTE (6¢510) M KICINJM)oK2C {N oM} oI XNT,RWINy M}, CTCORE{ Ny M) RCF 2%00
GO TO 24 P RCF 2510
20 K2CINeM) = 20 7 : RCF 2520
WRITE (6,511) n.«nc:n.nr. IXNT,RWINy M), CTCORE ( Ny M) RCF 2530
6D YO 24 ' RCF 2540
21 IF (KL1C(NyM} .LE.\O) GO TO 23 RCF 2550
WRITE (64512} M,KlrlN HI.KZC'N.Hl.l!hT.RHtN-M).CICORE(N.Ml RCF 2560
GO TO 24 RCF 2570
23 KICINgM) = 20 ) RCF 2%80
WRITE [6,513) M, K2C (No M)yl XNT,RWENy M)y CTCORE ( Ny M) RCF 2590
26 1 = NS(NyM) RCF 2600
IF {1 .GT. 1)} WRITE (6,7906) 1 RCF 2610
J = NP(N,M} N RCF 2620
1F (J «GT. 1) WRITE (86,7905} J- ' ' . RCF 2630
31 CDNTINUE RCF 2640
c - - - - - - - - - - - - - - - -
C HRITF CURE PARAMETERS
C ! —— . - - - - - - - - - - - - - - -
uarre _ <6.514; “RCF 2650
CALL HOLLERIAHFERRIT,T1) R RCF 2660
CALL HOLLER(GHE v T2) RCF 2670
IF {CORMATI(N} .FQ. HALF) GO TO 1111 , RCF 2630
CALL HOLLERI&H?A°E—H.TL! RCF 2690

141




1111 IF (DMAX .GT.0.0IWRITE (6,4446) ESSES(L)ESSES(2} RCF
WRITE {69515)CCeXDDINY JXIDIN)TYPEIND) 471,72 RCF
TF {DMAX .GT.0.0VWRITE (b,4448) (ESSES(I) 123, 7) RCF
WRITE (6+SLIHICCPHISIN) JPHIRIND}JFDIEN)FDZIN), FD2UIN) RCF
IF (DMAX GT.0JDIWRITE (6,44461 (ESSES(I ) I=B,12) RCF
WR1 TE {651 TICC,FDIINI 4y PHID2D +HAD ,LHQD HND RCF
IF (OMAX .GT. O) WRITE (6,4446) (ESSESII),1=13,17) RCF
WRITE {6e51RICC, XLMOADIN) ¢ XNUGIN) JFDBIN) JFOPP(N) XLAMDAIN)RCF
IF (DMAX ,GT.0.0JWRITE {&,444b) [ESSES(1},1=18,21) RCF
WRITE (64S1FICC o XNUINY JFBINTFOCNI,ROPIN) RCF
TF (DMAX LGT.O.OIWRITE (5H,4446) (ESSESTI ) 1322,24) RCF
WR1TE (64520)CC+FBLIN) , FOL1INI,ROP1(N) RCF
WRI1TE (6,525) RCF
TF (MONCOR) WRITE (6431673 XLDoXLI +HS yHDMIN,PD,PHID3 PHIDIS RCF
WRITE 16+4527) PLIN), P2IN),y P3IINI, P& (N}, PS5 (N}, RCF
2 P6(N)¢ PT7{N), PB(N}, PIIN}, PIOIN}, PLLIN}, PL12(N) , RCF
3 PL3N), PL4lN)y PLISINIZPLOINYPLTINILPLIBIN) ,PLIEN), P2OUN), ZVIN)RCF
IF (NSVVAR .NE. 0) GO TD 404 RCF
IF (NSVPHI «NE. D) GO TD 404 RCF
WRITE (6, 532) PHIOIN]} RCF
GO TO 25 RCF
404  WRITE {6, 532) PHI(NI RCF
- 25 CONTINUE RCF
RETURN RLF

C [ ] L ] L ] a [ ] [ ] L] a L ] [ ] L] - » [ ] L] - L ] - - L ] L ) - [ ]
150 FOQMAT {16HOELASTIC PHIDDY ,2A6) - RCF
501 FORMAT (4F12,5,11X,2A1) RCF
503 FORMAT (2112,612.5) ' RCF
504 FORMAT{AG,16,A09164F12.0,612,54216,E12.5) RCF
505 FORMATI&EL2.5) RCF
506 FORMATILHL/,43X,14HC O R E N.O. 12+7) RCF
SOT FORMATIGTX,15HW | N D T NG S¢/ ) RCF
508 FORMAT{TX, 11HWINDING NO.sB8Xs6HNODE B8 ,11X,&HNODE T,10X ¢5HTURNS 48%, RCF
11OHREST STANCE +9X,1SHINITTIAL CURRENT,//) RCF
509 FORMAT{1HO+5X,16,11X, 1eell X, 165X 112,2(8%,E12.%)) RCF
510 FORMAT(1HO 5%, 16,11, 169 10X, 1HSy 1845y T112,2(8X,E12.5)) RCF
S11 FORMAT(LIHO.S5X,16411%, " Toe 14Xy 6FCRCUNDs 2Xy  112,2(8X%X,E12,5)) RCF
512 FORMAT{1HO,5X, 16,10%X,1HSy 16,11X, 165X, 112,2(8X%,E12.5%)) RCF
C5T3 FORMAT L LHOw 5% 167 14Xy OHERDUNDy  8X y o 16eS%y . 11292{8XE12.5)) __RCEF.
S14 FORMAT(//443X,29HC O R E P AR A M E 1 ER Sy ) _ RCF
515 FORMAT(AL 44X 3HOD=4E12.5¢80,3HID=ZEL12,.,5+6XSHTYPE- L ALl,13X, RCF
2 JOHMATERIAL- 4 246) RCF
516 FORMATI(AL 42X SHPHIS2E12.5:6XcS5KPFTIR=,E12, 59 THy 4HFD1=,E12.5, X%+ RCF
? GHFDZ=E12,5, T y4HFD22,E12.5) RCF
517 FORMAT(AL 3%, 4HFD Y= E12.5,5X e 6HPHID 22 3E12.%,0X o IHHA=E12.5 48X ¢ IHHRCF
1Q0=4€12.5. BX,IHHN=,E12,.5) RCF
518 FORMAT(AL, RCF
2 THLAMDAD=Z 4 E124 5 TX o 4HNUD= 4E12.5 ¢ TXs4HFDB ,E12 .5 ¢+6X SHFOPPnRCF
L1yE12.545% ,6HLAMDA=,E12,5) - RGF
519 FORMAT(AL .4x.3HNU=.512.5.8x.3HFa=.Elz.s.ax.auFo-.Elz.s TXy 4HROPx= ,RCF
. lLEL2.5) RCF
S20 FORMAT{AL 43X ,4HFBL=,EL2.5,TXe4HFOL=,E12, 596X 5HROPL1=,E12.5) RCF
523 FORMAT{16X,39HTHE MAXTMUM NUMBER OF WINDINGS FOR CORE,13,11HIS EXCRCF
1EEDED) RCF
524 FORMAT(16X +4HCOREI3,16H HAS NO WINDINGS) RCF
525 FORMAT(//22X4,STHC O M P U T E D AUX TLIARY PARAMERCF
) 1T €E R S) N RCF
27 FORMATU/6X s3HPL=,E12.5¢BXydHP 234 E12.5,TX) HPIn,E12,5,TXebH Po=, RCF

528
529

CALL HOLLERISHOUND ,T2} ‘ RCF

1 E12.5¢ThotoH PS=yEL12.5/76X33HPE= o E12.5 48X IHPT=, E12.5, TXy3HPB=, RCF
2 El2.5+8X43HPO24E12.5¢TAo4HPL1O0=,EL2.5//5X,4HPL1 =, EL2.5y TXy 4HP 122, RCF
I El2546X30HPL3=4EL12.5,TXoGHP Lhn B 12,5, TN AHP1G=,E12.5,//7+5X, RCF
4 4HP l6=4E12. 5.7!.4HP§7’.E[2 5.6:.4HP|8=.E12.5.1x.ﬁH919-.E12.5. RCF
5 TXrGHP 20=4E12.59 /725X 4HIV = 4E12.5) RCF
FORMAT(//38H DO NOT EXIT WHEN FLUX SWITCHING STOPS) RCF

FORMAT(//49H EXIT WHEN FLUX SWITCHING STOPS IF T GREATER THAN,I4, RCF
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2700
2710
2120
2730
2740
2750
2760
27170
2780
2790
2800
2810
2820
2830
2840
28%0
2860
2870
2880
2890
2900
2910
2920
2930
2940

2950
2960
29710
2980
2990
3000
3010
3020
3030
3040
3050
3060
3070

3080

3090
3100
3110
3120
3130
3140
3150
3160
3170
3180
390
3200
3210
3220
3230
3240
32%0
3260
32710
3280
3290
3300
3310
31320
3330
3340




531
532
533
770
4645
4446
7778
7905

15He DELT)

FORMAT (3E12.5,F12.042112)

FORMAT(///76X,16H INITIAL FLUX = 4E12.5)

FORMAT (// 10H RELERR = ,E10.3, 6%, OGHABSERR = ,E10.3//)
FORMAT { TH HS,PO ,2£22.1%) |

FORMAT (4F1Z 04/ ¢5F12.04/y3F12.052(/46F12.0))

FORMAT {1HOy 6X,5(F3.0,84 PERCENT 412X))

FORMAT (10HOPSTEP = ,E12.5)

FORMAT (14H REPRESENTING ,12,32H ICENTICALLY SWITCHING CORES IN
2 ¢y GHPARALLEL )

7906 FORMAT (14H REPRESENTING ,12,32H IDENTICALLY SWITCHING CORES IN

3167
9789

2 +THSERIES )

FORMAT (34H XLO o XL1TsHSoHOMIN,POPHID3,PHIDLS +21/+%E24.15))
FORMAT (I6HIMAGNETIC CORES 711

END
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RCF
RCF
RCF
RCF
RCF
RCF
RCF
RCF
RCF
RCE
RCF
RCF
RCF
RCF
RCF

3330
3360
3370
3380
3390
3400
3410
3420
3430
3440
3450
3460
3470
3480
3490




SUBROUT INE RWCORH RCH
c RWCOPH READS IN AND PRINTS OUT 8-4 DATA OF CORES
COMMON VARIABLES
LOGICAL MONCOR RCM
REAL NS, NP RCH
INTEGER STSWEX , RCH
EQUIVAL ENCE (KCORE +KC) ¢ (KICORE yK1C ) oI K2CORE 4K 2C) ACH

CHECK AND WRITE
(1) WHETHER ELASTIC SWITCHING IS !NCLUOED.
(2) WHETHER TO TERMINATE MODE RUN WHEN SWITCHING
OF ALL CORES 1S COMPLEYED.

BaXeEaiaXa Xl

144

DIMENSION AIN{ 20}, BD2IN{20),BD2IN{20) , BMIN(201, BRINIZC), RCH
2 CORMAT{20),ESSESI12)y FREQ120,10)s HDLIIN(20)y HDZ2IN{20)RCH
3 HDIIN(20),HDZ IN(20)HMIN(20) sHOBIN{20,10) (NDYNP{ 20}y TYPE(20), RCH
4 toi 200, X1DI20), XOD(20) RCH
DIMENSION KC(20,10), K1C(20,10)y K2C120+10) RCH
c [} L [ ] L - [ ] L} L] - L} . [ ] [ [ L} L} L] [ ] - [ ] - L]
" READ 1IN DATA COMMNN TO ALL CORES.
c SET HOLLERITH CONSTANTS FOR PHIDIF) Y“PESo BLANKS,
C AND CARRIAGE CONFRUL-
c - - - - - - - - - - - - - -
READ l5g53ll RELERR,ABSERR,PSTEP |STSHEX.NLDT.LASTIC RCH
IF {RELERR LEQ. 0.0) RELERR = (,0001 ACH
IF (ABSERR ,EQ. 0.0) ABSERR = 0,0001 RCH
CALL HOLLER{1H ,HODL ) RCH
CALL HOLLER{1HA ,HDLA) RCH
CALL HOLLER( 1HA,HOLB) RCH
CALL HOLLER{ 1HC,HOLC) RCH
CALL HOLLER(1HD HOLD) RCH
CALL HOLLER{ 1HE, HDLE) RCH
CALL HOLLER{ 1HF,HOLF) RCH
CALL HOLLER(LIHG ,HOLG) RCH
CALL HOLLER(IHT,HOLT) RCH
CALL HOLLER (&H F3) RCH
CALL HOLLER{1HO,CC) RCH
TF (OMAX .NE. 0.0) CALL HOLLER (1H ,CC) ACH
IF (NSVPH] .NE. 1) GO TO 7757 ACH
IF (NSYVAR ,EQ. 1) GO TO 7757 RCH
o WIF (KBNT WEQ l' GB 107157 -RCH.
C - - - - - - - - - - - - - - - - - -
C SUBTRACT ELASTIC FLUI CHANGE FROM PHM] OF PREVIOUS MDDE,
C UNLESS NSVVAR=1 OR KONT=i,
c - el - - - - - - - el L d - — - - bl - - L - -
Do 7759 N = 1, NCORE RCH
PHI(N"PHIINI-PIIN)*F(Nl’lLOG((lﬂSiFlN)i*PZ!NIl/ilBSlFIN)IOP3IICH
2 NI D) \ RCH
IF (ABS(PHIIN}) LE. PHIRIN}) GC TO T7%9 RCH
IF (PHIIN)Y TT61,7759,7762 ACH
T761 PHI{N) = ~-PHIRIN} RCH
_ GO TO 77%9 RCH
1762 PHI(N) = PHIRIN) ACH
7759 CONTINUE TCH
TI57 WRITE 1609789) RCH

Go10

0020
0030
0040
0050
0060
0070
ooso
0090
0100

o1y
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270

0280..

0290
0300
0310
0320
0330
0340
0350
0340
0370
0380




IF (LASTIC .GE. 1) GO TO 477 RCH 0390
CALL HOLLER(GHNEGLEC,T1) RCH 0400
CALL HOLLERIGHTED  ,T2) _ RCH 0410
GO TO 478 RCH 0420 €
477 CALL HOLLER(GHINCLUD,T1) RCH 0430 ‘
CALL HOLLER(GHED '72) RCH 0440 :
478 WRITE (64150) T1,72 ' RCH 0450 ]
RNUDT = NUDT RCH 0460 ]
IF (STSWEX .NE.0.01GO YO 8 RCH 0470
WRITE (64328) RCH 0480
60 T0 9 RCH 0490 ]
8 WRITE ( 69 529)NUDT RCH 0500
9 NOEXIT = | : RCH 03510 ;
WRITE (6, 533) RELERR, ABSERR RCH 0520 ]
WRITE(&,7778) PSTEP RCH 0530 '
DN 2202 N=1,NCORE ‘ RCH 0540 /
READ {5,503) NWSUBN, KC1, UOIN) RCH 035D :
NWIN) = NWSUBN RCH 0560
IF (NWSUBN .GT. 0) GO TO & RCH 0570
WRITF {6y524) N RCH 0580
CALL EX1T ' RCH 0590
6 1F (NWSUBN .LE. 10} GO YO 7 : ACH 0600
WRITE - (64523)N RCH 0610
CALL EX17 RCH 0620
[ - - - e m m m m wm m = o e am om = -
C aEAo IN w:uu:nc DATA
c - - - - m . m @ s m e e = e = o= w -
700 13 M = 1,NWSUBN_ RCH 0630
READ (5¢504) F1C,KIC(Ny n:.azc.xzccn.v’.xurtu.n) RW(NeMIoTedyCI0O  RCH 0640
IF (1 +LE. O) 1 = 1} RCH 0650
IF (J «LEe 0) J = 1 ACH 0660
NP(NM) = | RCH 0670
NSTNs M) = J _ RCH 0680
If (INSVVAR .NE. 1} .AND. (KONT .NE. 1)) CICORE(N,#} = CI0 RCH 0690
1F (RW(N¢M} LF.0.0) RW(NM) = 0.1 : RCH 0700
c T T A ]
€ DETERMINE TYPE OF TERMINALS p
C - - - e e w - e e - - m e .. - e - - - 4
. 1F (FIC «NE. F3f GO TO 12 - o RCH 0710
TR e AR2ET T W NE T FRFGD TO O e e e -~ RCH- 0720 -
KCINyMI=1 RCH 0730
GO0 TD 13 _ RCH 0740
11 KCINyM}=2 ‘RCH 0750
G0 Tn 13 RCH 0760 ;
12 KCINyM}=3 - _ RCH 0770, !
13 CONTINUE RCH 0780 :
1F IKCL .6T.0) GO TO 15 : : RCH 0790
¢ VLT - e e - - _ .
C UP TD THIS POINT, SURROUTINES RWCORF AND RWCORH ARE IDENTICAL. :
C  QEAD IN CORE-PARAMETER DATA 5
c : - - - - - - |
READ  (5,501) xnntn:.xlocu).Alulna.sn:ncnt.rvpstN).Cennav(u) RCH 0800 |
IF (TYPFIN) LEQ. MOL ) TYPE(N) = HCLC © RCH 0810
_IF (CORMAT(N) .EQ. HOL ) CORMAT(N) = HCLY RCH 0820
READ (5,505) HDIININ) ¢HDZ INAN ) 4 HD2ININ) JHOSININ) JHMININ) RCH 0830
READ (5+505) BD2ININ) 4BDIINI(N) ¢BMININ) RCH 0840
READ (5,503) NDYNPT _ "~ RCH 0850
NDY NP( N) =NDYKPY . RCH 0860
© DD 14 Js1.NDYNPT e RCH 0870
14 READ {5,505) FRED(N.J), Honlutn.J) e RCH 0880
_ © 60.T0 2202 i c RCH 0890
' .....i\ - e e e e e m e e e e . = e = o=
c copy THF paaanéy R VALUES OF CDRF NC. %Cl. ;
C - - e e
15 XnD N = xoq (KC1) _ _ RCH 0900 |
XID  IN) = XIB,  (KC1) : RCH 0910

|H -
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o Rauiato i L:‘\. - li
i
AN (N} = AIN  (KC1) RCH 0920
BRIN (N) = BRIN (KC1) RCH 0930
TYPE (N) = TYPE (KC1) RCH 0940
CORMAT(N) = CORMAT(KC1) RCH 0950
HDLIN (N) = HOLIN (KC1} RCH 0960
HDZIN (N) = HDZIN (KC1) RCH 0970
HD? IN (N} = HD2TN (KC1) RCH 0980
HDIIN (N} = HD3IN (KC1) RCH 0990
HMIN  (N) = HMIN (KC1) RCH 1000
BDZIN (N) = BNZIN (KCl¥ RCH 1010
BDIIN (N} = BD3IN (KC1) RCH 1020
AMIN (N) = BMIN (KC1) RCH 1030
NDY NPT = NDYNP (KC1) RCH 1040
NDYNP (N} = NDYNPT RCH 1050
0N 650 J = 1,NDYNPT RCH 1060
FREQI Ny J) =FREQ(KC1,d) RCH 1070
650 HOBIN(NsJ)2HOBINIKC] oJ 5 . RCH 1080
2202 CONTINUE RCH 1090
DO 25 Ns1,NCORE RCH 1100
NDY NPT =NDY NP( N) RCH 1110
IF (OMAX .EQ.0.01GD TO 4444 RCH 1120
C - - - - - - -
c wnorrv NOMI NAL pnnnneren VALUES sv DMAX PERCENT
c - - - - -~ - - -— - - - - - . -
READ (5,4445ilssse51ll.lsl.lar RCH 1130
DO 4447 T = 1,413 ; RCH 1140
4447 ESSES(T) = FSSES(I) # DMAX © RCH 1150
XOD  {N)I=XOD (N)® (1.0 ¢ ESSES(1) / 100.0) RCH 1160
XID  (N)I=XID {N)#* (1.0 + ESSES{2) / 100.0) RCH 1170
AIN  (N)sAIN  {N)#® (1.0 + ESSES(3) / 100 - RCH 1580
BRIN (NJ=BRIN (N)#® (1.0 + ESSES(4: / °° ., RCH 1190
HDLIN (N)=HNDLIN (N)® (1.0 + ESSES(S) / 100.0) RCH 1200
HDZIN (N)=HDZIN (N)® (1.0 + ESSES(6) / 100.0) RCH 1210
HN2IN (N}=HD2IN (N1# (1,0 + ESSES(T) / 100.0 RCH 1220
HD3 TN (N)=HD3IN (N)* (1.0 + ESSES(8) / 100.0) RCH 1230
HMIN  (N)=HMIN (N)* (1.0 ¢ ESSES(9) / 100.0) RCH 1240
BD2IN (N)=BO2IN {N)* (1.0 + ESSES(10)/ 100.0) RCH 1250
803 1N [N)=BD3IN (NI® (1.0 + ESSFS(113/ 100.0) ACH 1260
BMIN (N}=BMIN (NI ® (1.0 ¢ ESSES{12)/ 100.0) RCH 1270
. DN_651_1=1,NDYNPT. e iucH 1280
651 HOBININ, 1) sHOBTNIN, 1)%( 1.0+ ESSES{12)/ 100.0} WCH 1290
4444 CONTINUE RCH 1300
C - - - - - - - - - - - - - - - - - - - . - -
c CONVERT INPUT CORE-PARAMETER VALUES YO MKS UNITS.
c COMPUTE STATIC PHI(F) PARAMFTERS
C - - - - - - - - e - - - - - -
XLO = 3.1415927 & 0.0254 & XOD(N} RCH 1310
XL = 3.1415927 * 0.0254 * XID(N) RCH 1320
A = AIN (N) # 1.0€-4 RCH 1330
BR = BRIN (N) & 1,0E-4 N RCH 1340 g
HOL = HDLIN(N) * 79,577 L RCH 1350 :
HDZ = HDZIN(N) # T79.5T7 RCH 1360 :
HD2 = HD2ININ) & 79,877 RCH 1370
MD3 = HDIININ) & 79.577 RCH 1380
HM = HMIN (N) * 79,577 RCH 1390
BD2 = BD2IN(N) * 1.0E-4 5 RCH 1400
803 = BD3ININ) & 1,0E~& , < RCH 1610
BM = BMIN {N} * 1.0E-4 RCH 1420
IF (TYPE(N) .E£0. HOLC) GO TD 1625 RCH 1430
IF (TYPE(N) .EQ, HOLE) GO TO 1625 RCH 1440
1€ (TYPE(N) .EQ. HOLF) GO TO 1625 RCH 1450
BS = BM ¢ BM - BR , ACH 1460
GO TO 1630 RCH 1470
1625 89S = 1.1 % AR RCH 1480
1630 PHISINI=RS » A RCH 1490 3
PHIRINI=BR & A RCH 1500 T
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OO,

[z aRaNe Nn)

171

172
173

174

175

205

- - - - - - - - - - - - - - - - - - - - -

PREL IMINARY COMPUTATION OF CERTAIN PARAME TERS i
1IN DRDER 70 HAYCH H!TH SUBROUT]NE RHCGRF.

- - - - - - -~ - - - - am' -

PHIO(N? = UO(N) * PHIR!N)
PHIDZ2D= BD2 * A

FOL{N)= MD] » XL

FDIIN)= HDZ & XLI

FD2{(N}= HD2 #* XLI

FD3i{N)= HD3 » XLO

IF {TYPEIN) .NE. HOLF) GO TN 171

FOZ(N) = 0.5 * HDZ * (XLOD+¥L1)
FD2{N} = HN2 = XLO
HD3 = HD2Z

HAD = HM

IF (TYPEIN) LEQ, HOLCY GO TO 172

IF (YYPE(N) .EQ. HOLE) GO TD 172

IF (TYPE(N) .NE., HOLF) GO TO 173 . '
HAD = 4-0 b HD3

GO TO 175
IF (YYPEIN) .NF. HOLB) GO TO 174

HD3 = HN2 :

BD3 = AD2
HND = {HD3 & {BS-AD3) — WM * {(BM-BR)) / (AM-AD3)
HQD = HD3 ~ (BD3I+BR) & {HDI-HAC} / [(BM+BM)

- - - - —_— - - - - - — - - - -

COMPUTATION NF AUXTLIARY STATIC PARAMETERS P1IN) THROUGH P20IN).
FROM HERE UNTIL THE END OF COMPUTATICN OF AUXILTARY STATIC-
PARAMETERS, SUBRDUT!NES RHCDQF IRD RHCCRH ARE IDENTIC!L.

PLIN) = (PHIS(NY - PHIRINII/[IXLO - XLi) # HAD ) G

P2I{N) = HAD »XLO
P3{N} = HAD *XLI

Pe (N} = PLIN) @& (P2(N}-PIIN})
IF (TYPEIN) NE. HOLF) GO 1O 200
IF (FD2{N) .EC. 0.01 FGO2IN] = FDLIN}
pPHID2D = PLIN) * ALOGIIFDZINI+P2(N)I/(FD2(N)+PI(N))) »
FDO2(N) + PHIRIN)

6N To 201
. IF (TYPEIN) .FQ. HOLG) GO TN 201

IF (YYPEIN) .EQ. HOLA) GO TO 201
IF (TYPEINY NE, HOLC) GO TD 206
IF (FDZ (N} .EQ. 0.0 ) GO 17 202
IF (FDZ (N) EQ. FDIIN)) 60 YO 202
TF (FDZ{N1#2,.0 JNE, FD1INI+FD2INI) GC TC 205
IF (FD2 (N} .EQ0. 0.0 ) 6O TO 203 :
TF (FD2 {N) .NE. FD1{(N)} GC TC 204 i
FD2(N} = FD1IN)
FOLIN) = 0.95 & FDI1IN)
FDZIMY) = 0.5 # (FDLIN) + FR2{(N))
PSIN)Y = PLIN) * ALOG((FDIIN}-P2ZIN})I/IFDLINI-P3IIN}I)} * FDI(N}

PHIRIN} _
P6INY =(PHID2D ~ PSIN}) / iFD2(N) - FDLIN))
PTIN) = 1.0
PBINY = 0.0
PYINI = 0.0 R
50 TO 206 ' e

Ql = PLIN) * ALOG{IFDLINY} — P2IN)) / (FD1(N) - P3(N)I)

PS{NI = Q1 * FDLIN) - PHIRIN)

PEINI=QL+ PH(NI*FOLINI/IIFDLIN)I-P2INY)®{FDL(N}-PI(NI})

PTIN) =ALOGI(PHIDZD —PUiMI-PSINIS{FO2UINI-FDOLINIIY/ (O.5%(PHID2D

2P5(N))I-PE{NI*(FDZINI-FDLIN)}))
3

RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RLH
aCH
RCH
RCH
RCH
RCH
RCH
ACH

RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH

CRCH

RCH
RCH
RCH
RCH
RCH
RECH
RCH
RCH
RCH
RCH
RCH
RCH
RCH

RCH

RCH
RCH
RCH
RCH
RCH
RCH

-RCH

RCH

7 ALOGUIFD2{NM)-FDLIN} )}/ (FDZIN)=FDL1(N)})RCH

PAIN) ={PHID2D-PSINI-PASINI*IFD2INI~FDLI(NYII/(FD2(N)-FDLIN} }**PTI(NJRCH

PI{N) = PTIN) — 1.0,

206 TF (TYPEIN) .EQ. HOLG) GO TC 207
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IF {TYPE(M) .EQ. HOLA) GO YO 207 RCH
IF (TYPEIN) .EQ. HOLB) GO TG 207 RCH
IF (TYPE{N) NF. HOLD) GO TO 208 RCH

207 HS = HAD + HOD + HND ¢ PHIRINIS(HAD +HQD ~HND )/PHISIN) WCH

HOMIN = 0.25 # [HS -SQRT{HS##2-8,0#FAC ®HCD RCH
2 S{1,0+PHIRIN)/PHISINIY}) acH
PO = (PHISINI+PHIR(N}I®HAD  /{(XLO-XLI)SHND ) RCH
PI2(N)= PO / HDMIN RCH
PLI(N)= PO * (1.0/HND =—-1.0/HQD } RCH
Pl4{N)= 1.0 — HND /HOMIN RCH
PIS(N)= HND & XLI RCH
PL6{N)= PHIRIN) + PO®XL] RCH
PLTINI= HND & XLD RCH
PL3(N)= PI6(N) - PO¥XLOD RCH
PIS{N)= P13(N} ® P15(N) RCH
P20(NI= PI2INY # (PITIN)=P15{N)) RCH
IF (TYPE(N) .EGQ. HOLD) FDLIN) = FDMIN ¢ XLI RCH
FD&{N] = HDMIN # XLD . RCH
GO TN 289 RCH

208 PI3(N}= PLIN) RCH
P15INI= —P3(N) RCH
PITINI= -P2(N) RCH
PIBIN}= -PHIRIN) RCH
P20 (N)= —P&IN) o RCH

289 IF (TYPE(N} LEQ. HOLA)Y GO TO 210 : RCH
IF (TYPE(Y) .EC. HOLG) GO TO 210 RCH
IF (TYPEIN) .EQ. HOLC) GO TO 209 RCH
IF (TYPE(N) .NE, HOLE) GO TD 216 RCH

209 PHIDI = PLINI*ALOGI{FDMN)+P2{NI)I/IFDIINI+PIINII) + PHIRIN) RCH
G0 TO 212 RCH

210 IF {FD3(N) LT, FD4(N)) GO TO 211 ROH
PHIDI = PLIINI*ALDGI (FDIINI-PLTINI ) Z(FDI(NI-PLIS{N) ) ISFD3 (N} -P13 (N} RCH
GO TO 212 RCH

211 PHID3 = (P12(N) + PL3(N}*ALOGIPL&IN)SFE3IA)/(FDOI(NI-PISINI)} ) RCH

2 * FDA(N) - P16IN) ' RCH

212 1IF {TYPEI(N) .EQ. HOLC) GO TO 213 RCH
IF {TYPE(N) .NE. HOLG) GO TO 214 RCH

213 PLOIN)= (PHID3 — PHID2D ) / (FD2UNY — FDZ(N)) RCH
GO T0 21% RCH

214 PHID1S= PLINI®ALOG( (FDLIN)I=P2(NII/{FDLI(KI=-P3I(N)I)*FDL(N} — PHIRIN}RCH
PIOINYI= [PHIDI - PHIDLIS) 7/ (FD3I{N) - FDLIN}} " RCH

215 PLL(N)= PIOIN) % FD3 (N} - PHID3 RCH
END OF COMPUTATION OF AUXILTARY STATIC PARAMETERS.

COMPUTATION OF DYNAMIC PARAMET ERS.

216 21=0.0 ' RCH
12=0.0 RCH
73=0.0 RCH
74=0.0 _ RCH
DO 603 J=1, NDYNPT RCH
HOR  =HOBININ,J)*T79.577 RCH
Z1=21+FREQIN, ) REH
22=12++H08 . RCH

T T3=23+FREQ(N s J )¥HOB REK
14=24+HOB  »»?2 RCF: .

603 CONTINUE - RCH
TL = NDYNPT RCH
5= T1 = #23-11%72)/0 T1 $Z4—72%%2) RCH
EL=0.5%(XLT+X(N) RCH
ROP{N}=I5#3.1415927# [PHIR(N}+PHIS(N})/EL RCH
FN{NI=EL®(Z2-Z1/Z5)/T1 RCH
IF (CORMATIN} .EGC. HOLF) GO TO a3l . _ RCH
FBIN)=FO(N)*(1.33~0.0007%(ABTEMP ~ 298.0)) P RCH
G0 TO 832 : Hozmr REH

831 FBIN)=FOIN}*(2.0+0.008%(ABTEMP - 298,0)) RCH
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17

18
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24

31

XNU(NI=IFB(N)=FDL(N))/(FBIN}-FO(N})
XLAMDA{NI=ROPIN) FIXNUINI*LFB (N)}-FDL (A} ) #x (XNU(N)~1.0)}
FNA{N) = 0.99 * FDL(N)

FOPPIN) = FDLIN)

FBIIN) = 1.0F+30

IVIN) =0. ooat anquiNl « (0, 3*FOPP(N"‘¢XNUIN’

- - - - -— -— - - - - - -

WRITE CURE—HINDINGS DATA.

WRITE imsma N

TF (MONCOR) WRITE (6,770) QlsPOELsZ1422,:23+24,15
WRITE {6,507

WRI TE (6,508)

NWSURN = NW{N)

DO 31 M = 1,NWSUBN

KO = KE(N.M)

IXNT = XNT{N,M)

GD TO (17,18,212,K0

WRITE {6,509) MyKICIN,M)oK2CIN, M)y IXAT,RWIN,M) ,CICOREIN M}
GO 1D 24

IFIK2CEN, M) .LE. 0) GO TOD 20

WRITE (6,510} HoKlC(N.Hl.KZC(NoFl.IXNT.RHIN'H)gCICORElN.H)i

GO YO 24

K2CIN, M) = 20

WRITE (645110 MyKICIN, M},

GO TO 264

IF (KICIN,M) .LE. Q) GO TO 23 _
WRITE (645120 MoKLCUNe™) g K2C{Ny ™)y TXNT,RW{NyM),CICORE(N,M)
GO TQ 24
KLC(N, M) = 20
WRITE {6,513) M,
1 = NS(N.M}

IF {1 .GT. 1) WRITE (6,7906) 1
J = NPIN.M)

I ¢4 6T, 1) WRITE (6,7905} J
CONT INUE

IXNT, RWIN,M) ,CICOREIN, M)

K2CUNyM) g TXNT,RWIN, M), CICORE(N,M]}

- - - - - - - - — - -l - o

NRITE CWRF PARAMFTERS

'HRITE(b.TQQI
WRITE(&+901)
CALL HOLL ER{SHFERRIT,T1)

: CALL HOLLER(GHE T2

1111

IF (CORMAT(N) .FQ. HOLF) GO TO 1111

CALL HOLLER( AHTAPE—W, Tl

CALL HOLLER(&HOUND ,T2)
IF (DMAX .GT.0.0IWRITE (6,4446) ESSES( 1), ESSES(2).ESSES|3)
WRITE (6,902)CC, XODIN) ¢ XID (NI +AININ)
WRITE(G,803) .
IF {DMAX .GF, D.0F WRITE (6,4466) ESSES{4) +ESSESLS)
WRITE (6,900) CC,BRIN(N)TYPE{N) TLT2,HDLIN{N}
IF (DMAX GT.O0.OIWRITE t(6y4446) {ESSESIE) 1=6,9)
WRITE (6.804) CC,
IF {(DMAX .GT.0.0IWRITE (6,4449) (ESSES{1)1=10412)
WRITE (6,R20) CC,BD2IN(N},BDITININ]BMININ)
WRITE(6,R05)
IF(DMAX.GT.0.0IWRITE {6, 821) ESSFSI1Y)

. DD B80T J=1,NDYNPT

307

WRITE(4,806) JvFPEQleJJ'HOB1N'NoJ,
CONTINUF N
WRITE 16:+526)

WRTTE{6,80814, XLIoXLOoBR-BS.EDZ;ED!.BP.HH,HS.HDMIN HDl,HDZ 4 HD 2,

2 HD3, FD4IN}PHIDLISvPHID2
WRITF (6,514)
WRITE = 4{6,515)

{ XODINY s XTIUTN), TYPEIN) o FEyT2
WRITE 16,516)
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PHISINY PHIR(NI FDLIN),FDZ{N),FD2(N)

RCH_
RCH
RCH
RCH
RCH
RCH

RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH

e REH

RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH

ENZ ININ)» FD2ININ) , HOIIN(NT , HMIN (N JRCH

RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH
RCH

2706
2710
2720
2730
2740
2750

2760
2770
2780
2790
2800
2810
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2870
28480
2890
2900
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2940
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404
25
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501
5013
504
505
506
507
508

509
510
511
512
513
514
515

516
517

518

- 819

WRITE 16:4517) FD3{(N)PHID2D ,HAD LHQD ,HND RCH
wWRTTE (645181 XLMDAD(N) ¢ XAUDIN) yFOBINY ,FOPP (N) 4 XLAMDA(NIRCH
WRITE (6,519} XNUIN) 4FBIN Y FOIN) 4y ROPIN) RCH
WRITE 16,520} FBLENY FOLIND,ROPLIN) RCH

WR[ TE (6,525) RCH
WRITE (6,527) PLIN)y P2UN}, P3IN), P& (N}, PS5 (N}, RCH

2 P&IN), PTIN), P8INY}, PSI{N), PLOIN)}, PLLIN}, P12{N) + RCH

3 PL3{N)s PL&4IN}, PLSIN)sPL&IN)sPLTIN)4PIBINIPLO(N),P20{N},ZVINIRCH

IF (NSVVAR .NE. O) GO TO 4«04 RCH

1F INSVPHI .NE. 0) GN TO 404 RCH

WR 1 TE {6y 532) PHIOIN) RCH

GO TD 2% RCH
WRITE {6y 5321 PHI{N) , RCH
CONT INUE RCH
RETURN RCH
FORMAT {16HOELASTIC PHIDOY ,2A&) . RCH
FORMAT {GE12.5,11X,2A1) RCH
FORMAT (2112,E12.5) , RCH
FORMAT (AL y164A6416,FL12.04E12.5y2164E12.5) RCH
FORMAT(6E12,5) RCH
FORMAT{ 1H1,/¢51X,14HC O R E N O, (2,7} RCH
FORMAT(4TX,15HW I N D I N G Sy/ ) ' RCH
FORMAT(7X, 1 IHWINDING NO.¢BX,6HNODE B,11X,6HNODE T, 10Xy SHTURNS,8X, RCH
110HRES ISTANCE,9X, LSHINITTAL CURRENT,//) RCH
FORMAT [ 1HO 45Xy 164 11X, T8, 11X, 1€,5Xe [1242(8X:EL2.5)) RCH
FORMAT(1HO,5X 1 6,411X, 16/,10X, 1HSy, I6,5Xy [12¢2{8X%X¢E12.5}) RCH
FORMAT({ 1HO, 5X, 164 11X, 16114X,6HGRCUND,2X, 112,2{8X,E12.5)) RCH
FORMAT(1HO 45X, 16, 10X, 1HS, I6: 11X, 1€6,5Xy 112,2(BXEL2.5)) RCH
FORMAT{1HO,5X,16 414X ,6HGROUND, BX, - 16¢5Xy, 112+2{BX,E12.5)) RCH
FORMAT{1H1,25X,47HC OM P UTED CCRE PARAMETERSIRCH
FORMAT [ LHO 44X, 3HOD= ¢ E12.5¢8X93HTID=4E12,5+5X¢sSHTYPE~ LAl ,18X, RCH

2 LOHMATERIAL- +246) RCH
FORMAT{ 1HO, 2X, SHPHIS=yE12.5;6X¢ SHPHIR= }E12.5+6X 1 4HFD1=, £12.5,8X, RCH

2 GHFDZ=¢E124 549Xy 4HFD2=,E12,.5) RCH
FARMAT (1HO 13X 94HFD3=E12.595X 6HPHIC2=4 E124 54 TXs 3HHA=  E1245 09X 4 3HHRCH

10=¢ E12.54 10X 3HHN=,F 124 5) RCH
FORMAT (BHOLAMDAD= ¢ E12. 59 TX o 4HNUD=E12.5+6X e 4HFDB=4E12 .5 +7X ySHFOPP=RCH
1+E12.5,7X6HLAMDA=,E12,5) RCH
FORMAT( 1HO 3 & Xy 3HNU=9F1205+8XsIHFB=4E12 ,5 0 TX s IHF 0= 9 E120 598Xy 4HROP=o RCH_
1E12.5) RCH

520 FORMATILIHO 3Xo4HFBL=4E12.5, Xy 4HFO1=,E124 5S¢ 5Xy SHROP 1=, E12.5) RCH
523 FORMAT{16X,39HTHE MAXIMUM NUMBER OF WINDINGS FOR CORE,13,11HIS EXCRCH
1 EEDED) RCH

524 FDRMATI16X,4HCORE, I13,16H HAS NC WINDINGS) RCH
525 FORMAT{//22X,5THC O M P UTED AUXT LI ARY P AR AMERCLHK
: IT ENS) RCH
526 FORMAT {/SUHOCONVERSION TD MKS UNITS AND PRELIMINAKY COMPUTATION JRCH
527 FORMATU/6X,3HP1=,E12.5¢8X y3HP2=4E12.5+TXyINP3=, E12.5,TXy4H P4=, RCH
1 E12.5,7Xy4H PS-.E12.5116X'3H95"512 548Xy IHPT=y512.547X+3HPB=, RCH

2 EL2.5+BX+3HPO=¢EL2.5,TXy4HPLO=yE12.5//5Xe 4HPL124E 1245+ TX,4HP12=,RCH

3 E1245¢6XeOGHP L35 0EL1 2.5 ¢ TX o4HP14=4E12.5 ¢ TN o4HPLS24EL245+7/ 745X, RCH

4 4HPLOE, E12. 5y Ty 4HP1T=,E12.596X 44HPLB=4E12. 5.7!.4HP19='E12 5, RCH

5 TX J4HP20=4E12.5¢/7/ ¢5X94HIV = ,E12.5) RCH

S28 FORMAT(//38H DG NOT EXIT WHEN FLUX SWITCHING $TOPS) o RCH
529 FORMAT(//49H EXIT WHEN FLUX SWITCHING STOPS IF T GREATER .THAN,I&4, RCH
LSH*DELT } I RCH

531 FORMAT (3E12.5,F12.0,2112) RCH
532 FORMAT(///6X,16H INITIAL FLUX = ,E12.5) RCH
533 FORMAT (// 10H RELERR = ,E10.3y BX, OHABSERR = 4E10.37/) RCH
770  FORMAT <{25H QloPOWELs21+22+23424+25 +3E244154/41H 4 5E24.15) ACH
799 FORMAT(//420X,48KHS T A T I C AND DYNAMIC [ NPUT RCH
2 v34H  C ORE PARAMETERS RCH

803 FORMAT(/9X,22HSTATIC B{H)-CURVE DATA) RCH
804 FORMAT {Al, 13HHDZ{DERSTED)= 4E12.5,5X,13HHD2{OERSTED)= ,EL2.5+5X, RCH
RCH

2 1 3HHD3{ OERSTEDI = +F12, 5+ 5Xy 12HHM (DERSTED}=
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805 FORMAT(/9X¢23HDYNAMIC BIH)=CURVE DAT!;I!OX.30HFRCOUENCY H{DERSTERCH
1DS) AT B=0/) RCH
B06 FORMATISX s 13,2E14.5] RCH

AR08 FORMAT(/6X s 2HATsEL12.5:5X y3HLI=,E12.5,5X+3HLO=,EL2.5,5Xy3HBR=,E12.5RCH
a5 X s IHRSS 3 E12.574 X 4HBD 22 ¢EL12e 544X o 4HBDAx4EL2,5,5X s INBM2,EL12.5,5Xy RCH
3IHHM= 3 E12.5 45X s IHHS =4 E1 2, 5¢ 2 Xy 6HHDMIN= ,E12.574 X, 4HHDL =4E12.54+4X,s RCH

AGHHDZ=3E12 45 44X 1 4HHD2=,E12.5, 6 X9 GHHEIx, EL12, 5y 4X, kHFDh—oElA.S. RCH

5 IRy THPHIDLIS=4yF1l2.542X46HPHIDAI= E12.5) RCH

820 FORMAT (Al, 30X, 13HBD2(GAUSSESI= H,E12. s.sx.lansnstsAUSSVSl- +vE12.5,RCH
2 GXy13HBM (GAUSSES)I= ,E12.5) RCH

821 FORMATI23IX,F3.0,8H PERCENT) RCH
900 FORMAT {iis 13HRR {GAUSSES)= E12.5,13X, RCH
2 6HTYPE— Al +15X¢14HCORE MATERIAL= o 2A6y4X, 13IHHDLIDERSTED )= RCH

3 Fl12.5) : RCH

901 FORMAT{/9X, 10HDIMENS IONS) RCH
902 FORMAT {ALl43X,10HAD (TNCH)= 4E12.548Xy 1CHID (INCH)= +E12.5+7X, RCH
2 11HA (CM.50.0= 4E12.5) RCH
4445 FORMAT (4F12.0/5F12.G/3F12.0/12%X,F12.0) . RCH
4446 FORMAT (1HD,12X,41F3,.0,8H PERCENT , 19X)}) RCH
4449 FORMAT { 1HO,42X,F3.0,84 PERCENT ,2(19X4F3.048H PERCENT 1)) RCH
4466 FORMAT ( LHO, 12X4F3,048H PERCENT ,79X,F3,048H4 PERCENT 1} RCH
7778 FORMAT (LOHOPSTEP = ¢E12.5) RCH
7905 FORMAT [l4aH REPRESENTING +12,32H IDEATICALLY SWITCHING CORES IN RCH
2 +9HPARALLEL ) RCH
7906 FORMAT {(14H REPRESENTING 'IZ'B?F ICENTICALLY SWITCHING CORES IN © RCH
? s THSERTES ) RCH
9789 FORMAT (lelMAGNETIC CORES /1111 . RCH
END ; B . RCH
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SURRNUTINE RWCMN RCN

RWCND READS IN AND PRINTS OUT CONTINUED-RUN DATA
COMMON VARIABLES

WRITE(6,2303) RCN

READ (5,2304) NDELT,TE,DELT,DTM1,DTM2, NI TRSM RCN

WRITF(6,2305) NDELT (TF,DELT,DT™1,DTM2,NITRSY RCN

WRITE(6,42349) ' RCN

READ 15,2300} ( TOD(I),1=1, 19} RCN

WRITE(H,2350) (1,TO0(1),1=1, 19) RCN

READ (5,2300) { EPLITI.1=1,ND1) RCN

WRITE(642350)  (I1,EP1{T1}.1=1,ND1} ) RCN

WRITE(6,2306) RCN

READ {5,2300) {  V1{J),J=1,N2) RCN

WRITE{G,3434) (J,VI{J),J=1,NZ) RCN

1F (NC.LE.N) GO TO 2308 RCN

WRITEl&,230T) RCN

DN 2309 I=1,NC RCN

READ (5,2300) crc(ny - RCN

2309 WRTTE{ 6423101 1,CIC(I) RCN

?308 CONTINUE ‘ RCN

IF (NLJ.LE.N) GO TO 2312 ' RCN

WRITF{6,2311) RCN

NN 2313 1=1,ANL RCN

READ (5,2300% cILin : RCN

2313 WRITE{6,2310) I1,CIL(N) : _ ‘ RCN

2312 CONTINUE ' : RCN

1F {NDIORE.LE.Q) GO TO 2315 RCN

WRETE( 6y 2314) RCN

DO 2316 I=1,NNIODE ' RCN

READ (5:2300) DVIIIDRIT),DI(T) RCN

2316 WRITE(642310)T,DVII}DRIT},NI(I) . -RCN

2315 CONTINUE ' . RCN

1F INTRANS.LE.O) GO T 2318 . RCN

CWRITE( 642307 ... e e e o .. .. RCN_

NN 2319 1=1,NTRANS S RCN

READ (5,2300) BCVIT)4BCRITVyBCIC )y REVIT)+BERLY)BET(]) RCN

2319 WRITE{(6,2310)1, ACV{IV4BCRITI,RCI(1),REVIT),BER(TI),BET{T) RCN

2319 CONTINUE RCN

1F {NCORE.LE.O} RETURN RCN

WRITE{6,2320) : RCN

N0 2322 1=1,NCORFE RCN

WRITFI6,2323) 1 RCN

RFAD {5,2300) FMA(T ) FM201) 4FMLIE ) PHIMA{ 1), PHIM2( ) ,PHIML{T)y RCN

? . PDTFM It 1) ,PHDTM2( 1), PHDTMI (T} RCN

WRITE(6,2124) FMALT) ,FM2( T o FMLIET) W PHIM[] ) ,PHIM2 (T ) ,PHIML{T), RCN

2 PDTEMLUT) gPHDTMZIT) (PHDYMLLT) _ RCN

K = NWiD) - Tee RCN

WRITE(6,2325) RCN

DO 2326 J=1,K RCN

READ 15,2300} CICORLIT,J} RCN

2326 WRITEF{6,2310) J,CICORI(T,J) . REN

2322 CDONTINUF RCN

RFTURN _ ' _ RCN
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2300 FORMAT (6E12.5) RCN 0520

2303 FORMAT [1H1,30X,TIHC ON T I N UED RUN---LAST UPDRCN 0530

2A T ED RESULTS 4/ RCN 0540

3 59H0 NDELT TE CELT DTM1 DTM2 RCN 0550

4 y TX, 6HNT TR SM 1 RCN 0560

L 2304 FORMAT {112,4E12.5,112) RCN 0570
| 2305 FORMAT {1H ,17.5X,%E12.5,18) RCN 0580
2306 FORMAT [ 1HO430X,34HNDDAL AND AUXILIARY V1 () VOLTAGES ) RCN 0590

2307 FORMAT ( 20 HOCAPACTITDR CURRENTS } RCN 0600

2310 FORMAT { 1H +15,:3X46E12.5) RCN 0610

2311 FORMAT ( 20HOINDUCTOR CURRENTS ) RCN 0620

2314 FORMAT ( 18HODIODE VARIABLES v/ 55Xy RCN 0630

_ 2 35H NO. Dv DR DI ) RCN 0640

2317 FORMAT ( 2ZHOTRANSISTOR VARIABLES v/ 55Xy RCN 0650

/ 2 72H NO. BCV BCR BCI BEV BERRCN 0660
. 3 BE! ) a . RCN 0670
2320 FORMAT (18HOCDRF VARIABLES ] RCN 0680

2323 FORMAY (134 CORE NUMBER +13,4/74,120H FM3 F M2 RCN 0690

2 FMt PHIM3 PHIMZ PHIM] PHDTEM] RCN 0700

APHDTM2 PHDTML } ) RCN 0710

2324 FORMAT (1H 9E13.5) RCN 0720

2325 FORMAT(30H WINDING CICOR) ) RCN 0730

2345 FORMAT ({23HOVAR TABLE-SQURCE DATA ) RCN 0740

2350 FORMAT {6(T44E13.5)) : RCN 0750

3434 FORMAT (9HOUNKNOWNS [ /6(14,E13.5))) ' RCN 0760

END RCN OT70
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SUBRNUT INE SEQSUL (ERRDRY

fa N

SFQOSNL SOLVES MATRIX EQUATIONS BY GAUSSTAN ELTMINATION

AND BACK SURSTITUTION

COMMON VARIABLES

EQUIVALENCE (H4G)
DIMENSION G{3600)
DATA ID/A0O/

r- - - L] L]
ERANR =

» - - L] L] LJ L] - L] - - - - - L L] -

0.0

NM1 = NY- 1

NX = 0
DD 19 T4

= 1 ¢4NM]

I3 = NX + T4

Tl =

CH‘CK

OOHD

IF IT
ERRNA

l[l’

_ - - - - - - - -

IF DIAGUNAL FLEHFNT Hllk.lk! IS ZERO

1 .NF O. O)GD TO 7 PO
= =-1,0 v i -

RETURN

7 14P1
o0 1A

13

T2

CO

M

IF

= 14 + 1

11 = T4PL NV
NX + I1
G(I?l

- - -— - - -— - - -

HPUTF THE RATIO H(Il IQ)IH(Iﬁ I4)

— - - - — - - - -

(72 .EO 0. O!GO Tﬂ IB

Q=-T2 7 71

13
15
oo,

AS

2 ¥aksEal

[aNaRe

= NX + ID + 14
= 13 + 11 - I4
16 12 !4P1.Nv

— - - —-— - —-—

SUMF THAT THE FIRST 14 ELEPEBTS (LEFT QF THE DTAGONAL)

RHH 1L ARE ZERD,
T3 = CII3!
TF lT3 .NE 0.0! G(lSl Gli‘) + Q * T3

- - - - - -

SURTRACT (H(Il IkllHl[& 14)} * RUH [# FROM ROW I1

13 =13+ 10
15§ = 15 + 1D

16 CONT INUE

T

RE

18 CONTI
NX =

19 CDNTINUE

g N kel

BACK SUB

DO 33 IZ

A0

) -:_;P B - e
B i T o N ST Xl PR Y e O oy

1) = T{11) + Q x T{I4)

-— —_ - - - - — - - - - — - - - -

PLACE TUIN) BY TiIl) — TUI&)AHITL ,I4)/H{14,14)

- - - - - - - - - - - -

NUF
NX + ID

- - - — - - - - - — - -— -

STITUTE IN TR!ANCULARIZED PATRIX

- - —_ - - - - — - P — - - ——ine - -

= 1'NV
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SEQ

SEQ
SEQ
SFQ

SEQ
SEQ
SEQ
SEQ
SEQ
SEQ

SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ

SEQ
SEQ
SEQ
SEQ

SEQ
SEQ

SEQ

SEQ
SEQ
SEQ

SEQ
SEQ
SEQ

SEQ

0010

0020
0630
0040

0050
0060
0070
0080
0090
0100

o110
0120
o130
0140
0150
0160
o170

0180
0ls0
0200
0210
0220

0230
0240

0250
0260
n27o
0280

0290
0300
0310

0320

i gl L e For e ek e b e

i

it

Aokl AT




14 = NV¢ 1 = 12 SEQ 0330
13 = NX + T4 SEQ 0340
T1 = G(I3) SEQ 0350
c - e e mm e 2mF am 2w 2 22Wr 2 Ap 2 & 22 2w =m  am sy am dw mk &S e
C CHECK TF DIAGONAL ELEMENT H{l4,14)} OF TRIANGULARIZED MATRIX IS
c ZEROD
c e e T
IF (T1 .NE.D.0)GO TO 26 . SEQ 0360
ERROR = 1.0 SEQ 0370
RETURN SEQ 0380
C - o = e e e . em e o  m  a  m  wm  em  am s  es = 2w = o=
C SOLVE FOR V ARRAY
c - am e e we wm  mm  em e oam o ms  wm  wm M e 2w = am am =
, 26 Q= -TII4) / T1 ; SEQ 0390
/ - If (Q £EQ.0.01G0 YO 32 SEQ 0400
- IF (14 JLE. 1) GO TO 32 SEQ 0410
14M1=14 - 1 | : SEQ 0420 i
00 31 I1 = 1,14M SEQ 0430
c - @ wam e e em  am e e e e wm em e e em mm ®m  wm m e  aw -
c SURSTITUTE VALUE V(14) INTO ROWS 1 TO (14-1)
[ - w e w  em e e em  am  am e am  wm  am e  ar  em  mm e W = -
15 = NX + 11 SEQ 0440
T2 = G(15) SEQ 0450
IF (T2 JNE.0.O) T{I1) = TUI1} + Q@ * T2 SEQ 0460
31 CONTINUE SEQ 0470
32 V(l4) = -0 . - SEQ 0480
NX = NX - 1D SEQ 0490
33 CONTINUE : SEQ 0500
RETURN - SEQ 0510
C...'..‘...I.l...‘......l
END SEQ 0520
J

I

B




s NaNalal

c
c
c

c
c
c

c

S

o

c
c
c

SUBROUT INE INTTAL
INTIAL SOLVES INIYIAL CONDITIONS

COMMON VARIABLES

LOGICAL MONMA, W50 SOL

[ ]
IF

{NSYVAR .EQ. 0) GO TO «00

WRITE (649237)

CALL EXIT

START nF !TERATION LODP
FILL H AND T ARRAYS

- - — - - - - — - - - - - - - - - -

400 CALL ELEH

IF (.NOT, WSQSOL) GO TO 8872
WRITE (64+9999)

DD 9995 J = 1,NV

9995 WRITE (6:999T7) (HIJ+K) +K=1,NV)
WRITE (6,9996) (TiJ)eJ=14NV)

8872 CALL SEQSOL (ERR)

9981
9980

2001

- - - — — - — - - - - - - - - - - - - -

SOLVE MATRIX EQUATION

IF(ERR .E0.0-O!GU T0 2001

IF

PRINT UUT THE CUNYENTS DF A SINGULAH NITRIX AND EXIT
IF ( NDT. HSQSUL' GD TU 9980

DD 9981 J = 1.,NV

WRITE (64999T7) {(HIJsK)K=1 NV}

CALL ELEM
WRITE (6,2002) t(JACK'JlLL.HIJACK,JILL).JILL'I.NV"JACK=1|NV1
CALL EXIT “

(.NOT, WSQSOL} GO YO 9982 Ny
CALL AUXI(1)

CMRITE 0649970) AVAIbpduyNZY % o N

9982 TUl = —TBI iy

- - - - - - - - - - - - - — — - - - - -

TEST CONVERGENCE OF VDLTAGES

DO 173 J = lvNV

IFLABSIVLIJI-V(J)}) LE, (RELER*ABSI(V1{J))+ABSER)) GO TOD 173
JKKJ = 1

GO TO 174

173 CDNTINUE

COMPUTE CURRENTS AND TEST FOR CONVERGENCE

- - - —— - — - - - - - -

174 CALL ELEH

DO 175 J=1,NV

175 VItJl=V(J)

IF (MONMA) WRITE ([6,9994) JKKJ
IFLJKK) .GT. 0) GO TO 6011
IF{ABC .LE.0.0} RETURN

6011 JKKJS=D

JKL J= JKLJ+1

INTY

INY

INT
INT
INTY

INT
INT
INY
INT
INT
INT

INT
INTY

INT
INT
INT

INT
INT
INT
INT

INT-

INY

INT

INT
INT
INT

INTY
INT
INT
INT
INT
INT
INT
INT

0010

0020

0030
0040
0050

0060
0070
0080

o0%0

0100

0119...-

0120
0130

0140
0150
0160
0170
0180
0190
0200
0210

0230

0240
0250
0260
0270

0280

0290
0300
0310
0320
0330
0340
0350
0360

QD20 i e i s i




R

IF{JKLJ-200)400,410,411 INT 0370
410 DO 412 J=1,N2 INT 0380
412 V2{J)=V1{J) INT 0390
GO TD 400 INT 0400
C - - - - — - — - - - — -— - - - - —-— - - - - -
c END OF ITERATION LDOP
c - - - - - - - - - —-— - - -— - — - -— - - - - -
411 DO 413 J=1,N2 INT 0410
1F (V1{J) NE.0.0)}GO TO 7413 INT 0420
V2(J) = V2(J) * 1.0€10 INT 0430
GO TO 413 INT 0640
T413 V20J)=({VI1{J)-V2(4})/V1(J)) #100.0 INT 0450
413 CONTINUE : INT 0460
WRITE (64414) " INT 0470
/ WRITE (6,415)(J,V2(J)yJ=1,N2) INT 0480
- JKKJ=1 ) INT 0490
, : RETURN INT 0500
c L ] L ] » * a L ] » - - - L} - - » - - - - L ] - - L ] -
414 FORMAT 42H1PERCENT ERROR FOR NODE VALUE CALCULATION ) INT 0510
415 FORMAT(1H 6(14,F10.5)) INT 0520
2002 FORMAT (26H1SINGULAR MATRIX EQUATION ,/, 1HO, /, 20 H MATRIX INT 0530
LELEMENTS/( 14, 14,E13.5)). INT 0540
9237 FORMAT [49H INCONSISTENT SPECIFICATION CF SAVE-VARIABLE AND INT 0550 ;
2 32HINITIAL-CONDITION SOLUTION (NG} ) INT 0560 :
9970 FORMAT (16H SEQSOL RESULTS o/( 1H ,5E24.15)) INT 0570
9994 FORMAT [6H JKKJ 4 14) ‘ . INT 0580
9996 FORMAT {2H T ,{ 1H ,10E12.5)}) “ INT 0590
9997 FORMAT (2H H ,{ 1H ,10E12.5}) INT 0600
9999 FORMAT (8H SEQSDL ) INT 0610
; _ END _ INT 0620
]
4
E

o

L o 157
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a NN

[aEnNn]

[aNg el

aXaNgl

— — — O -

RESET VAR[ABLES AND D]VIDE DELT BY 4

158

SUSADUT INE ELEM ELE
ELEM CALLS PARTS (1) AND (2) OF EACH ELEMENT SUBROUTINE
AND CONTROLS CONVERGENCE MEANS
COMMON VARIABLES
LOGICAL MONELM ELE
"IF (MONELM) WRITE (£,9999) ELE
IF{ABC .LT. 0.0) ABC = 0.0 ELE
IFITOl .LE.0.0)GD Tn 2 ELE
PART (t; - FILL W oAND T ARRAYS
00 1 J=1,NV ELE
T(J)=0.0 ELE
DO 1 K=1,NV ELE
H(J,K}=0.0 ELE
18C=0 ELE
CALL AUX(0) ELE
CALL IVS ELE
CALL RES ELE
CALL CAP ELE
CALL IND - ELE
CALL ZEN ELE
CALL DIOD ELE
CALL TRAN ELE
CALL CORE ELE
1F (MONELM} WRITE (6,7900) ABC ,DELT,IBC ELE
RETURN ELE
PART (2) - COMPUTE CURRENTS AND TEST‘FGR CUNVERGENCE
T01=-To1 ELE
A8C=-1.0 ELE
18C=1 ELE
- CALL DIOD. ELE
CALL TRAN ELE
CALL CORE ELE
IF (ABC .LE. 0.0) GO 70 5 ELE
CBNVERGENCE NDT ACHIEVED
IF(TE .LE. TIMEIN) GO TO 100 ELE
IF (NITER .LT. ITRMAX) 60,70 100 ELE
FAILED 10 CDNVFRGE uITHln ITRMAX ITERAT]ONS
KONVRG = 0 . ELE
KFAIL = KFAIL + 1 ELE
IF (KFAIL .LT. KFMAX} GO TO 200 ELE
KFAIL = © ELE
ITRMAX = TTRMAX + ITRMAX ELE
60 10 100 ELE

0010

0020

0030
0040
0050

0060
0C70
0080
0090
oL00
o010
o120
0130
0140
0150
0160
0170
0180
0190
0200
0210

0220

0230
0240
0250

i
i

0260

02710
0280

0290
0300

0310
0320
0330

0340

0350
0360

5 R 6 R G e 5 LT e
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i
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200 TE = TE - DELT ELE 0370

DELT = 0,25¢DELT ELE 0380
TE=TE+DELT ELE 0390
WRITE (4,775} DELT,NITER ELE 0400
DO 104 J=1,NV ELE 0410
104 VIJI=vLi(D) ELE 0420
ABC = -3.0 ELE 0430
100 IF (MONELM) WRITE (6,9180) TELABC DELY ,ITRMAXKFAIL ,KONVRG ELE 0440
RETURN ELE 0450
5 IF NG .NE. -1) GO TO & ELE 0480
IF (JKKJ,.LE. O) GO TO & ELE 0470
1F (JKLJ.LE.200) RETURN ELE 0480
C - - - - - - - - - - - - - - e - - - - - - -
c CONVERGENCE ACHIEVED,. COMPUTE CURRENTS OF LINEAR ELEMENTS
C - - - - — - - - — - - -— - - — - - - - - - -
6 CALL 1VS ELE 0490
CALL RES ELE 0500
CALL CAP R ELE 0510
CALL IND ' g ELE 0520
CALL ZEN ELE 0530
CALL AUX{ 1) ' ELE 0540
IF (TE .LE. TIMEIN} GO YO 180 ELE 0550
DTM2 = DTM] ELE 0560
DTM1 = DELTY ELE 0570
NDELY = NDELT + ] ELE 0580
C — —-— . - - - — — —-— - - - — — p— — - - - - - -
C ADJUST DELY
C —_— - - - - -~ - — - - - - - —-— - — - - - - -~ -
IF (NITER-ITRTST) 201,180,140 ELE 0590
201 1F {Y] .GT. (DELT+DELT)) 6D TO 92368 7 ELE 0600
DELT = TI ELE 0610 ;
GO TO 1016 ELE 0620 "
9236 DELT = DELT+DELT : ELE 0630
1016 KFAIL = 0O ELE 0640
KONVRG = KONVRG + 1 ELE D650 .
IF (KONVRG .LT. KFMAX) GO TD 180 ELE 06460
KONVRG = 0O : ELE 0670
IF (ITRMAX .GT. MAXMIN} ITRMAX = ITRMAX / 2 ELE 0680
G0 Tg 180 ELE 0690
1%G DELT = 8.5 # DELT - - . e e o .. ELE 0700 o L
180 IF (MONELM) WRITE (6,9180) TE, ABC, DELT, ITRMAX,KFAIL ;KONVRG ELE 0710 o T
RETURN ELE 0720
C - - - - - - - - » - - - - [ ] - - [ - - - L J - -
TTS FORMAT [BHODELT = 4EL2.5.18Xs 14, 130 ITERATION(S) ) ELE 0730
7900 FORMAT (14H ABC ,DELT,IBC ,L,2€24.15,112) ELE 0740
9180 FORMAT {36H TE,ABC,DELT, ITRMAX ,KFA [L ,KONVRG ’ ELE 0750
2 /3E24.15,3112) ELE 0760
9999 FORMAY [BH ELMTS ) o ELE 0770
END . ELE 0780
/‘
|
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c
c
c .
c
c
c
106
107
c
c
c
25
21
23
c
€
¢
18
108
c
c
c
110

28

26

SUBROUTINE IVS
IvS COMPUTES CONTRISBUTIONS TO W AND T ARRAYS AND CUARENTS
OF CURRENT AND VOLYAGE SOURCES

COMMON VARIABLES

LOGICAL MONTV

EQUIVALENCE (MIVSyK) p IKEIVS, K1) (K2IVS K2 )y (KIIVS,A3],INEIVS,KS)
DIMENSION K(201, X1(20), K2(20), K2(20), K&{20)

IF {NIV .LE. 0) RETURN
IF (MONIV) WRITE (6.9999)

90 11T N = 1.N1V

KO1=¢1IN)

KD2=K2(N) -
K=K [N)

IF(K&(Nj;.LE. 0) GO TO 8

- W - . - . - - . . - - . -

CURRENT SOURCE

- - — — - e o am mr e e o o me - -

TE(KIIN) .GT. O) GO TO 105
8=Vl (N) :
6o TO 107
KS=K3[N)
B=ET(KS)
CIIVSIN) = 8

— - - - —— e e e .

COMPUTE CONTRIBUTION TO T ARRAY CF & CURRENT SOURLE

GO TO (24,21:23),K0

TIKN1)=T(KD1 )-8

T(XK02)=T{KO2)+B

G0 TO 17

TIKOL)}=T(KO1)~-8

G0 TO 17

— - e e mw e w = - . wr am oam e am o -

E

— A . T

al

YOLTAGE SOUR

-

B=1.0/RVS N}
IFIX3IN) LLE. 0) GO YD 108
KS=K3({N}

C=EIIKS)*B

GO TO 110

C=VIIN] »8

COMPUTE CONTRIBUTION TO H AND T ARRAYS OF A VOLTAGE SOURCE
IF (IBC .GT. 0) GO TO 3333

GO TO (28,26,27),K0

HIKDQLKOL)=HI{XD1,KD1 }e+B

HI K01, X02)=HI{KO1,K02)-8

TIKOL)=T(KOL}+(

HIKO2,K01)=HI{KO2,4K01 )-8

HIKO2:X02)=H{KD2,KO2}+8

TI{KD2}=TI(K02)-C

Ga YO L7

HIKG2,X02)=HIKD2,XN2)+E

160

1vs

IVS
Vs
1vs

IvS
1Tve
1vS
Ivs

1vs

IvS
1vs

Ivs
ivs
IvsS
1VvS
IvS
Ivs

IvS
ivs
IvsS
IvS
1vs
1vs

IvS
Ivs
IvS
1vs
1vs
Ivs

IvsS
Ivs
IVsS
1vs
IvS
IvsS
IvsS
Ivs
1vS
IvS

0020
Qo030
0040

00150
2060
co70
ooso
Q090
0100
o110

0120
130
0140
o150
0160
0170

0180
0190
0200
o210
0220
0230

0240
9256
0260
0270
o2sc
6290

0300
0318
0320
0330
0340
0350
0360
0370
Q380
0390

vl

ST




27

[aRaNeXel

3333
300

3ol

302

~ 17
' 2
117

-

C
9117
1
9999

TIKO2}=¥{K02)-C+B*EI(KD])

G0 TO 17

HIKO1,KD1)=H(KO1,KOL)+B

TI(KDL ) =T{KO1)+C+B*ET(KD2)

GO TU 17

CDHPUTE VOLTAGE-SUURCE CURRENTS (AFTER CONVERGENCE HAS BEEN
ACHIEVED)

GO YO (300,301,302} ,K0

CIIVSIN) = {V {KO1) — V {KD2)} = B - C

GO 10 17
CITVSIN} = (V (KO1) - EI(KO2)) = B - C
GO TO 17
CIIVSIN} = (EI{KOl) - V (KO2)} * B8 - C

IF (MONIV) WRITE (86,9117 K5-K3|B'Cv‘(KUl3|T|KOZ’OH|KBI.KDI'|
H{KO2,KD2} ,H(KD1,KO2)

CONTINUE

RETURN

FORHAT (46H K3|'|K4|,180C Tl!‘vTiZ'oHllol’|H|202)'H(I'Z,
SC /o 1H yS5E24.15 ) )

FORMAT {13H 1V SUURCES )

END

161
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IvS
IVS
IVS
1vs
IvS

IvS
1vs
IvS
IVS
IVS
IVS
VS
1vs
VS
1Vs

1VS
1vs
1VS
IVS

0400

0410
0420
0430
0440

0450 -

0460
0470
0480
0490
0500
0510
0520
0530
0540

0550
0560
0570
0580
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SUBROUT INE RES RES 0010
¢ RES COMPUTES CONTRIBUTIONS TO M AND T ARRAYS AND CURRENTS
c OF RESISTORS
n L CGUMMON VARIABLES
i
- LOGICAL MONR RES 0020
EQUIVALENCE (KRES K)o (KIRES yK1 )¢ (K2RES +K2) RES 0030
o DIMENS ION K140), K1[40), K2(40) RES 0040
C - L L] - - -* L ] - - L] L] » - - [ ] L J L) L ) - L ) - - -
{F {NR .LE. O) RETURN RES 0050
IF (MONRIWRITE (6,9999) RES 0060 4
IF (I8C .GT. O) GO TO 3333 RES 0070
L=0O RES 0080
‘o 00 114 N = L,NR RES 0090
, tF {NRPIN) .LE. 1) GO TO 3008 . RES 0100
. .. c - - - - - - - - - - - - - - - - - - - - - -
c R VARIES WITH TIME
R o - - - - - - - - — - - - - - - - — - - - - -
: =1L +1 RES 0110
: Ji=z IX(L} RES 0120 ;
IF (TE .LE. TFR{L,J1)) FD YO 3007 RES 0130 ;
Ji= J1+ 1 : RES 0140 ;
ST Iy = g1 RES 0150 '
fo RINY = RF(L.J1-1) RES 0160
3007 IF (XRES(L,J1) .NE. 0.0) RES 0170
2RIN) =(AFILsd]l  J=RF(LoJLl=1) ) SLITE-TFRIL,JI-1)) RES 0180
3 ZITFRIL,J1}=TFR{LsJ1-1)1) ®% XRESIL,J1) # AF(LsJL-1) RES 0190 ,
- t “ 4 = e m e m o= = e e e e @ mm oa . = = = = :
c COMPUTE CONTRIBUTION TO H AND T ARRAYS :
; c - = = m = = = = = - = e = === - == = = ;
_§ 3005 B=1.0/R(N) ' : RES 0200 : !
s KO=K{N} - RES 0210
4 KOL=K1( N} RES 0220
{ K02=K2 {N) ' RES 0230
e GO TO {100,101,102).KD RES 0240
: 100 HIKOL, KO1)=HiKD1,KOL]}+B RES 0250
e HIKOY1 4 KO2 1 sH{KDL ,K02) =B RES 0260
» HIKDO2,K01)=H{KD2,KO1 )-8 . . RES 0270
¥ HE K02, KD2) = H{KD2,K02) +B RES 0280
g GO TO 14 RES 0290
¥ 10L HIKOL,KOL)=HIKD]1,KOL)+B RES 0300
e G TAKOLIRTOKOLIOBEIIKO2) - - e e e e e RES 0310
t GO Y0 t4 RES 0320
N 102 HIKD2,K02)=H{KD2Z,K02)+B RES 0330
i TIKO2}=T{KO2)+B¢EI(KOL) ) RES 0340
: 14 IF (MONR)} WRITE [6,9114) B, TIXO1),TIKO2),HIKO1,KOL) ,H(KOZ X021}, RES 0330
; 2 H{KD1,.KO2) . RES 0360
- 114 CONTINUE RES 0370
: RETURN . RES 0380
C - - - - - - - - - - - - - - - - - - - - - -
c COMPUTE RESISTOR CURRENTS (AFTER CONVERGENCE HAS BEEN ACHIEVED)
C - - - - - - - - - - - .- - - - - - - - - - - =
; 2333:00 303 N = },NR wo..  RES 0390
2 RO=K(N) ©TTT R RES. 0400
: ' ~KO1=K1{N) . RES 0410
¥ Ko2=K2 (N} _ : RES 0420
¥ GO YO (300,301, 302),K0 _ RES 0430
i 300 CIR{N) = (V (KD1) = V (KO2}) / RIN) _ RES 0440
N G0 To 303 g .© RES 0450
g 301 CIRIN} = {V IKD1) ~ EI{KD2)) /7 RIN) RES 0460
i GO TD 303 : . : . _ _ RES 0470
g 302 CIR(N} = (ETIKOL) - V (KD2))} /7 RIN) RES 0480
o 303 CONYINUE RE' 0490
¥ RETURN RES 0500
.'g c [} . - X - - [ ] . - [ ] [ ] - .. L] - L] L] L ] - [ ] - - - L]
£ 9114 FORMAT (36H B, T{11,T{2),H{1g10sH{242)eHI192} _ ~ RES 0%10
p 1 SU/ilH 4E22,150€22.15,E22.15,E22.15,E22.15} ) - - RES 0820
¥ 9999 FORMAT (13H RESISTORS } RES 0530
i . END : : RES 0540
: i ’ Lo v
:

T
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SUBROUT INE CAP CAP 0010
c CAP  COMPUTES CONTRIBUTIONS YO H AND T ARRAYS AND CURREMTS
c OF CAPACTITORS

COMMON VARIABLES

LOGICAL MONC CAP 0020
EQUIVALENCE (KCAPK) yi{KLCAP KL ), (K2CAP,K2) CAP 0030
DIMENSION K( 200, K1(20), K2(20) . CAP 0040
DIMENSION B1(20), B2{20)y HAAL[20), TAl20) CAP 0050
c - » - [ ] - - - L] - L] » - L] L] » L ] . - - L] . [ ] a
IF (NC .LE. 0) RETURN CAP 0040
IF (MONCIWRITE (6,9999) ' CAP 00TO
, DO 114 N = 1,NC CAP 0080
- KO=K{N} CAP 0090
: KOL =K1 {N) . CAP 0100
oo KO2=K 2IN) : CAP 0110
IF (18C .GT. 0) GO YO 10% CAP 0120
lFlAsc .GT.0.0)GD 70 53 CAP 0130
c - -— - - e - - - - - - - - - - - -
¢ At rus ansr ITERATION, cnnnurﬁ VALUES THAY AvE CONSTANT FOR A
c sxvsu DELT
c - - - - - - - - - - - - - - - - - -
Al-DELTIRCSHlNl CAP 0140
A2=2 .0%CAPGCIN) +A] tar 0190
A3=2,.0%CAPC{N}-A1 CAP 01350
A4=1.0/(DEL T+RC IN)*A2) . CAP 0170
HAALN)=A2®A4 CAP 0180
BLIN}=AI*AG : CAP 0190
B2IN)=CICIN}*(DELT/A-RCIN)} - - CAP 0200
GO TO (61.+62+63),K0 CAP 0210
61 TAINI=BL(N)*{V] (KOL)-V1{KD2)+B2UN)) car 0220
GO T0 53 CAP 0230
62 TAIN)=BLIN)I®(VI(KO1}-EPL{KD2)+B2(N) }+HAA IN}*E] (KO2) CAP 0240
60 TO 53 CAP 0250
63 TAINI=s=BLINIT®{EP L{KCL)=VLIKOZI+BZ{N))+HAA(KISET {KD1) CAP 0260
53 HAAJ = HAAIN) CAP 0270
C - - - - - - - - - - - - - - - - - - - - -
c Ano THE conrnlauvlnns 10 TNE H AND T ARRAYS (AT EVERY ITERATION)
C - e - a - - e - - e w e m wm e = wm = -
GU T0 tloo.lol 1021,K0 CAP 0280
_ _ 100 HIKOlyKO1)=HIKD1,K01)¢HARY CAP 0290
TI{XOL)=T(KO1 )+ TALIN) CAP 0310
HIKD2, K01 }=HIKD2+KD1)-HAAJ ' CAP 0320
HEKO2, KD2)=HIKD2,K02) +HAMY . CAP 0330
T(KO2)aT(KO2}=-TA(N) _ T CAP 0340
GO TD 14 = CAP 0330
E0L H{KOL, KOL)=H{KD1,KO1}+HAR) CAP 0360
TIKOL }=T(KOL )4+ TALIN] CAP 0370
G0 TO 14 N , . CAP 0380
102 HIKG2, K02} 2HIKC2,K02) +HAAJ © CAP 0390
TIKO2)=TIKO2 1+ TAIN) _ _ CAP 0600
60 TO 14 L CAP 0410
[ o} - = - - - - - - - - - - - - - - - - - - - -
c couvure CAPACI?DR CURRENTS (lFTER CONVERGENCE HAs BEEN AC*IEVED)
¢ - - - - - - & e - - - = - =
108 co TO ilﬂ!nlobcloalv x0 ' CAP 0420
103 CIC (N)=HAAEN) &LV (KDL)-V{KO2)} )= BllNltIVIIKDII—VllKDIDOIZIN)1 CAP 0430
GO T0 14 CAP 0440
106 ClCINl-HAAIHIOIVIKUII-EIIKBZIi-!llN)‘(VllKOll-E’;IKOZIOIQlNll CAP 04530
GO TO 14 ‘ CAP 0450 =
108 CIC!leMAA(Nl‘(EIIKDIl-VIKDZll-ll(ultIEPliﬁOIl-VllKD!ItDZtN)I CAP 04TO
14 IF {MONC) WRITE (6y3893) KOLKO2,A1sA2¢A3 A4 HAAIND BLIN),B2(N}, CAP 0480
2 TAINI,CICIND TIKOLY, TIKO2) 4 HIKO1,KT 1), HIKO2, K02} H{KOL ,KO2) CAP 0490 i
114 CONTINUE CAP 0500 |/
N RETURN Car 0510 Y
C . L] L L ] [ ] - [ ]

{ 3899 FDIIHAT lBBH KDI-KO!vAl .Az.aa.n.uul hlll hlll l:fll hC lC”oﬂ ICAP 0520
5 ' o 20 T2y HE Ly LYo HE 2420 ¢H L4 2) 12134 /,5€26,15,/5E24.15,/,5E24.15) CAP 0530 s

9999 FORMAT (13H CAPACITORS } CAP 03540

END ' CAP 0350
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SUBROUT INE IND
IND COMPUTES CONTRIBUTIONS YO H AND T ARRAYS AND CURRENTS
OF INDUCTODRS

COMMON VARIABLES

REAL INDL

LOGTCAL MONL

EQUIVALENCE (KIND oK), {KLIND KL ),y [K2TNDyK2)

DIMENSION K[ 20}y K1(20), K2(20)-

DIMENSION B1(20), B2(20), HAAL20), TA({20}

. L - - - - L] - - - L ] - - L] L ] L - - - - - -
IF (NL LE. O} RETURN

IF (MONLIWRITE (6,9999)

IF ING .LT. 0) GO TD 202

DO 114 N=]1,NL .

KD=K{N)

KO1=K1(N}

KO2=K2{N)

IF (IBC .GT. Q) GO TO 105

IFIABC .GT 0. O)GO T0 53

AT THE FIRST ITE&AT!DN' COMPUTE VALUES THAT ARE CONSTANT FOR A
GIVEN DELY

IF (VICON(N) .GT.0.0) SIN)I=INDL(N)*EXP(-ABSI

IND

IND
IND
IND
IND
IND

IND

IND
IND
IND
IND

IND

IND

"IND

IND

{CILINI*{RLSHIN)}+RLIN)) -~ (VIKO1)-VIKO2)})/RLSHIN)) * VICONIN)) INL

€ =2.0%5(N) /RL SHIN)

B=1.0/(2.0#S(N)+RLIN)*(DELT+C}))

HAA(N )mB# (DELT+C )

B1( N)=8%( C~DELT)
B2{N}=CILINI®(2.0*S(N}/{DELT-CI-RLIN))

GO TO (61462463),K0
TACN)=ALINI®{VI(KO1)-VI{KO2) +B2(N))

GO TO 53
TAIN)=BLIN)*{VLIKOL)~EPL(KD2) +B2(N) }+HAAI N)SETIKO2)

--6Q.70 53.

TA(NI’-BllN)*(EPl(KUlI-Vl(KDZ!*82(NlI+HAA(Nl‘ElIKOII

ADD THE CONTR[BUTIONS Tn THE H AND T ARRAYS IAT EVERY lTERlTlGNl

- - - e - - - - - - - . - - -

HAAJ = HAA(N)

‘G0 TO {100,101, 102} ,KD

H{ K01 4KD] }=H{KO1,KO1)+HAAJ
HIKO1,KO2 ) =H{KOL +KO2)-HAAJ
TIKO1)=TI{KOL1)+TA(N)

" HIKD2 ,K01 ) 2HIKD2Z2,K01)-HAAJ

101

102

105
103

106

H(KO2, K02 ) =H (K02 o K02 ) +HAAJ -
T(KD2)=T(KO2)-TAIN)

60 TO 14 ,

H KDL, KOL }=H (KDL 4 KDL ) +HAAD
TIKOL)=T(KO1)+TA(N) -

GO TO 18

H (KD2, K2 )=H { KO2 4 KO2 }+HAAYD
T(KO2)=TIKD2)+TAIN)

GO TO 14

- - - - - - - - - — — - - - - - - - - - - -

COMPUTE INDUCTOR CURRENTS (AFTER CONVERGENCE HAS BEEN ACHIEVED)

- - o e - - w e - - - - - - - - = e - - - -—

GO YO (103,106,108}, XD
ClLiNitHAAlNI‘IV(KUlI-V(Koz)i-BllN!thllKEll-VllKOZl*BZINll
GO TO 14

CILIN)=aHAA{N)®(VIKO1)-EI (KO2))- BltN)*lVliKDll-EPllK'Zi+BZINI'
G0 TO 14
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IND
IND
IND
IND
IND
IND
IND
IND
IND
IND

IND

IND
IND
IND
IND
IND
IND
IND
IND
1NKD
IND
IND
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IND
IND
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IND
IND
IND
IND
IND

oolo

0020
0030
0040
0050
0060

0070
0080
0090
0100
o110
0120
0130
0140
0150

2160
o170
0180
0190
0200
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0280
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END IND -0980

108 CIL{N)=HAA{N}*®{EI{KD1)-VIKO2))-BLINI*{EPLIKOL)I-V1IKD2)}+B2(N}) IND 0490
14 IF (MONL)? WRITE {6,3914) CILUIN)sSCN) CeByHAAIN),BLIN),B2(N),TAIN),IND 0500
LTIKOL)+ T{KO2) s HIKOL (KO1 ) ¢H{KD2yK02) ¢HIKC1,4K02) IND 0510
114 COMTINUE IND 0520
RETURN IND 0530
C - — - - - -— - - - - -
c COMPUT&T]DN OF IN!TIAL CDNDITIDNS
C - - - - - - - - — — -
202 Du 203 N=1.NL e IND 0540
KO=K{N) D IND 0550
KO1=KL1(N) 7 IND 0560
KO2=K2(N} - IND 0570
IF (IBC .cr. 0) GO TO 4007 - IND 0580
c - p— - - -— - - - - - - -— - - - -
' C conpure CDNTRIBUTIONS TD H AND T ARRAYS { INITIAL CONDITIONS, EVERY
e C ITERATION}
C - -— _ - - - - -— - - P — - - - - - -
IF (NSVIL .GT. 0) GO TO 401% ING 0590
IF llNClLlN! .LE. 0) GO TO 2213 - IND 0600
c - - . = m = =
C EQUIVALENT C[RCUIT FBR INITIAL conntrtons IS A CURRENT SQURCE OF
- - ELAED. VALUE
: L - - = = - = = = = = - - = = _
' 4015 GU ro (4004 4005.4036).&0 : IND 0610 i
4005 T(KD1} = T{KOl) — CILIN) IND 08620 '
GO TO 1203 IND 0630 :
4004 T{KOL) = T{KD1) — CIL(N} IND 0640 !
4006 TI{KBZ) = T{KD2) + CIL(N) IND 0650 :
GD TD 1203 IND 0660 :
C - - - - e e = e e = :
c EQU!VALENT c:ncuxr FOR INITIAL connttlcns IS A RESISTANCE RL :
C - - - - = - - - - = = = = = = - ;
2213 8=1. OIRLIN) IND 0670 :
GO TO (204,2054206),K0 IND 0680 ;
204 HIKOL,KBL)=HI{KD1,KD1)+B IND 0690 - o
HIKOL,KD2)=HIKDOL,KB2)-B IND 0TOO ;
HIKD2,KO01)=HI{KD2,KD1 )-8 IND 0710 §
HI{ K02, KD2)=HIKD2,K02) +8B IND 0720 !
GO TO 1203 IND 0730 ;
s HEKOT .'_._K_.U__IT_,::._.H:PKB._}:.’:KG_I. JEB o m e e s e e e e e IND T e e _i{ s e
T{KOL)=T(KOL)+B*EI{KD2) IND 0750 '
GO TD 1203 IND 0760 ‘
206 HIKD2,KD2}=HI[KD2Z, K02)+B ) : IND 0770 ;
TIKD2)=T{KO2)+B*EI(KO1) IND 0780 i
GO TO 1203 : IND 0790 ‘
c - - - - - — - — - e - — - — —— — <in. - p— - — - R
C COMPUTE INDUCTOR CURRENTS [INITIAL CONDITIONS, AFT'ER ACHIEVINS
C CDNVERGENCE) ‘ s ;
c B A S T I
4007 IF (NSVIL .GT. 01 60 TD 1203 IND 0800 Cd
IF {INCTLIN} .GT. 0) GD TO 1203 IND 0810 : i
GO TO(208,209,210),+KD , IND 0820 ;
208 CILINI={V (KO1)-V (KO2))/RL(N} ~ IND 0830 r
GO T 1203 : IND 084D E
-~ 209 CILIN)={V (KGI)~EI(K02))IRL(NI INC 0850 ;
G0 TO 1203 _ IND 0860 :
210 CILINY=(ET(KDL)-V {KO2))/RLIN} IND 0870 :
1203 1F (MONL) WRITE (6,1990) B,TIKOL },T{KOZ)H{KOL,KOL1),HIKO2,KO2}, IND D880 :
2 H{KD1,K02) IND 0890 !
203 CONTINUE - | IND 0900 |
RETURN ; IND 0910 |
C M - - - » - - - - - . - - - - - - - - - . - ‘e !
1990 FORMAT {34H B,TIL},T{2),HILs1)sH{2,2)4H{]1,2)} IND 0920 E
1 50/+1H 4E22.154E22,15,E22 .15,E22.15,E22.15) ) IND 0930 |
3914 FORMAT(GIHCILL )oSU 35CsBoHAAL 3 ,BLL )4B2( },TAL ) IND 0940
1 BIHTOL) o T2 oHU 1 o1 ) gHIZ92)4HIL142) & /o IND 0950 !
2 4L1H ,5E24.15,/7) ) : IND 0960 §
9999 FORMAT (13H INDUC TORS ) IND 0970 -
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SUBROUTINE ZEN
ZEN COMPUTES CONTRIBUTIONS TO H AND T ARRAYS AND CURRENTS
OF ZENER DIODES

COMMON VARIABLES

LOGICAL MONZEN
EQUIVALENCE [KZENoK}o(K1ZEN,K1),(K2ZEN,K2)
DIMENSTON K{20), K1120): K2[20), G2(20), ZI(20)
- L] L] L ] - L] » L ] - - . - - » L] L ] - L ] L] - - - L 3
IF (NZEN .LE. 0} RETUR
IF (MONZEN) WRITE (6,9999)
DO 114 N = 1,NZEN
KOs K{ N)
KO1=K1 (N}
KQ2=K2(N}
IF {I8C .GT. 01 GO TO S02
IF(ABC .GT. 0.0) GO TO 208 7
AT THE FIRST ITERATION, COMPUTE THE ZENER-OIOOE VOLTAGE VI AND
DETERMINE THE EFFECTIVE REGION. COMPUTE TERMS THAT WILL REMAIN
CONSTANT FOR A GIVEN DELT
GO TO (200,201,202),K0
200 VI = V{KOl) - VIKG2)
G0 YO 203
201 VI = VIKOLl) - EI(XD2}
GO TD 203
202 VI =« EIKOL) - ViKD2)
203 IF (VI .GV. VIB(N}) GO TO 205
GZIN) = 1.0 / RIBIN}
TiIMY = EZBIN) * GZIN)
GO YO 208
205 IF (VI .GT, VIF(N)) GO TO 207
GZIN) = 1,0 / RZIN)
ZI(N) = 0.0
GO TO 208
207 GZIN) = 1.0
ZIIN) = 0,7

- — - - - - — -— - - - - - - - - - -

ADD CONTRIBUTIONS YO H ANO T ARRAYS
208 G20 = GZIN} g
... G0.TD 41004101,1C2)+K0. .
100 H{KQOL,KO1}=HIKO1,KO1)+6ZD
H(KOLy KO2) =H (KDL yKO2 ) ~G2D
TIKO1) = T{KOL) ¢ ZI{N}
HIKDZ, KO1)=HIKO2,KO1)=6ZD
HIKO2 4 KO2 ) =H{ K02 K02 ) ¢ GZD
TIKO2) = T(KO2) = ZI{N}
60 TO 14 ?
101 H{KOL,KO1 ) =H (KDL +KOL } +GZD ¢
TIKD1} = T{KD1} +ZI(N} + GZD * EI(KC2)
60 TO 14 :
102 HIKD2,K02)=H (K02, K02 }+GZD
T(KO2) = T(KO2) -ZI(N)+ GID * EI(KC1)
GO TO 14

COMPUTE ZENER-DIODE CURRENTS (AFTER CONVERGENCE HAS BEEN ACHIEVED)

- - - - - - - —-— -— - - - - - —-— - - - -

502 GO TO {504 +506,508),K0
504 CIZIN) = (V(KO1)-V(KD2}) * GZ(N) — ZI{N)
GOD.TO 14
506 CI1Z{N) = (VIKOL)-EIC(XD2)) & GZIN} - ZI{N)
GO TO 14
508 CIZ(N) = [EI(KOL) — V(KD2)) ¢ GZIN} ~ ZI{N}
14 TF{NONZENINRITE {6,9114) GZIN)ZI(NI,CIZIN},
2 TIKOL1), FIKD2) ¢H{KO1,KOL } o H{KC2 K02} JHIKD1,KD2)
114 CONT INVE
RETURN

- - - - - - - L] L - - - - ‘- L] L]

9114 FORMAT (21H GZ{ JoZ11 1,CLZL ), v

2 BZHTIL) G TEZT o HUTy 1) oHE2, 20 ) MIEL,2)

1 5(/41H ¢€22.15 722.15,E22.154E22.15,€622,15) )
9999 FORMAT (13H ZENET . )

END - :
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1EN
LEN
LEN

LEN
LEN
LEN
1EN
ZEN
IEN
LEN
ZEN

ZEN
ZEN
LEN
ZEN
ZEN
ZEN
ZEN
ZEN
LEN
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ZEN
1EN
ZEN
ZEN

- LEN

IEN

2EN

- LEN: -

1EN

. IEN

1EN
1EN
ZEN

IEN

L1EN
IEN
1EN
LEN

IEN

LEN
LEN

TEN

ZEN
ZEN
1EN
LEN
ZEN

IEN

LEN
1EN

LEN
LEN
LEN
1EN
LEN

ool0

0020
0030
0040

00%0
0040
0070
0080
0090
0100
0110
0120

0130
0140
0150
0160
o170
0180
o190
0200
0210
0220
0230
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SUBROUTINE D10D
c DIOD COMPUTES CONTRIBUTIONS TO H AND T ARRAYS AND CURRENTS
c OF DIODDES

COMMON VARIABLES

LOGICAL MOND
EQUIVALENCE (KDIDDyK),(K1DIDD,K1)+{K2DIOD K2)
DIMENSIDN K(20)+ KEL20}, K2120)
DIMENSION DIP{20)
C - - . L] L] - - . L - L] - L] - L] - - - L] - L]
IF(NDIODE .LE. O} RETURN
IF (MONDIWRITE (6.9999)
IF(I8C .GY. 0) GO YO 3000

E t-t *x P‘A R T-(IT -—tDHPO;E CGNTRIBUTIO&S TO H-lND T-AR;lY; Ll
‘ ;F(DELT EQ.TUDLE) G0 ;D 7950 ) T
g COMPUTE DELT:DEPENDEN; TERHS (AT FIRST ;TERATION:IF-DELT VALUE
C ‘CHANGED! ) _ o
‘ TUDLD=DELT - -0

DO 2212 N=1,.NDIODE
DTL(N)=QCR(N,7)/DELT
OT2{N)= 1.+DT1({N)
DT3(N) = QCR(N,4)} / DELT
IF (MOND) WRITE (6,2272) TOOLD,CLUN},C2IN},C3{N},C&I(N),
2 DTLINYsDT2IN),DTI (N} i
2212 CONTINUE . ‘
7950 D3 116 N = 1,NDIODE
KD=K( N}
KOL=K1(N}
KD2=K2{N)
S!l‘OCR(N.l)

conpurs DIDDE VDLTAGE BV AT THE PREVIGUS DELY
GO TO (100+101,10214K0
100 BV=VI(KO1)-V1{K02)
GO TO 1000
101 BV=V1(KOl)}-EP1{KO2)
GO TO 1000
102 BV=EPL(KOL)-V1(KO2)
1000 IF(ABC .GT.0.0160 TO 8002

OO0

C - - - - - . - - - -— - -
c ar rue FIRST ITERATIDN ONLY IUNIIL soozt
LODP =0
!F IJSJ -LE. 0) GO TU 1001
C - - e - - - - - - -
C FOR INIT[AL CONDITIDNS lUNTIL 1001'
c -— - - - - - — - -
IF(BV .GT. —1.01 GU TU 9001
DI (N}=-5]1
DVIN)=BV
GO To 1003
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DIO

D10
pDIOo
Dlo
Dlo

plo
D10
DIOD

*

010
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DIio
Dl1o
DIO
DID
DID
DID
010
DIO
Dio
DIO
DIo
D10
010

olo
DIO
DID
olo
ol0
210
DIOD

010
DIO

D10
DIO
210
D10

0010

0020
0030
0040
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0060
0070
0080

0090

0100
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0200
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9001 IF {DV(N)-BV11002,1001,1001 3 v

c - - - - - - - -~ - -— -

Lo CDHPUTE DC CURRENT AND VDLTAGE (AT FIRST ITERATIONT

C - - - - - - - - - - - - -

1001 DEKP‘BV*CZ(NI Dio
IFIDEXP .LT. S0.,0) GO TO 1008 D10
LOOP = LOOP + 1 010
IF (LOOP .LE, 100) GO YO 1002 ] 4]
WRITE (&,9500) N DID
CALL EXIT DIo

1002 DI{N)I={BV~-DVIN})I*DR[N)+DI(N) DID
IFIDIIN) .LE. -SI1) GO TO 1001 D10
DV{N)})= ALOGIDI{N)/STLE#1.0) /C2(N) D10
GO TD 1003 Dto

1008 DI(N)=SI1*{EXPIDEXP}~-1.0} DIn
DVINI=BY DIOD

1003 DR(N)-&DI(N)+SII!*C2!N) D10

c - - - - - - - - - — - - - -—

c UPDATE PREV!DUS DC CURRENT ﬁIP IF PRESENT VARIABLES ARE NOT RESET

o DUF TO CONVFRGENCE FAILURE

c — - - - - - - - - - - - —
IF!NAH .EQ- 0! DIP!N) = DIIN) DIO0

C - - = = = = = = - -

c COHPUTE EFFECT DF JUNCTIDN CAPACITANCE

C - - — - - - - - -

8002 DVZ = AH!Nl(DVlN)oCllNl) D10
D = DT3IN} /7 SORT{1,0 -~ DV2 * C4(N)) DIO
DO1 =DI(N)-DIPIN) D10
IF (DRIN) GT, 10000,0) DRI{(N} = 10000.0 plo
B= DR(N)‘BTZIN)+C3|N) 010

C -— - - — - - - - - -

c SET PHOTD CURRENT AT PRESENT ANC PREV!OUS DELY

C - - - - - - - - - - - - - - - -
IF{NAHIBDSO 3150.3151 D10

3150 PRIDI(N)}=PPID(N) D10
GO TO 3051 D10

3151 PPIDINI=PPIDILIN) p1D

3051 PPID(NI IEI(19)*0CRIN-6)*DTI(Nl*PPlCIN'lIDTZ(N) D10

C - - - - - - - - - - - -

C cunpurs conralaurlous TO H AND T ARRAYS

c - - - - - - - - - - - - - - - -

3050 C-DV(NI*DRQNI*DTZ(Nl~DIIN)+PPIDIN)~DT1(N)'DDI DIo
HACH=R+D 010
TACH=C +BV=*D pIO
GO TO {300,301,302),KD 010

300 H{KOl, KOL}=H{KOL,KD1) +HACH DIOD
HIKO1l,KO2 }y=H{KO1 K02 )=-HACH D10
TIKD1)=TI{KD1}+TACH D10
H{ K02, K01)=H{K02+KO1 }-HACH D1
HIKD2,K02 )=H{KD2,KD2Z}+HACH 10
TIKO2)=T(KO2)-TACH 10
GO TO 16 ‘D10

301 HIKOLl 4 XOL }=H { KOl y KO1 ) +HACH D10
TIKOL)=T(KOL I +TACH+HACH®EI { KO2} D10
GO TOD 16 010

302 H{KO2,K02 }=H{ K02 ,K02)+HACH (1} §4]
T(KOZ)=TIKDZ) TACH+&A(H*EI(KDII pIo

C -— - -— —-— - - - -— - - - -

C CDMPUTE TUTAL DIODE CURRENT

C - - - - - - - - - - -— -

16 CIDIOD(N) = HACH L DV(NI - TACH olo
IF {MOND} WRITE (6,911&) BV,DVI{N),DV2,D,DIIN),DD! vDRI(N) ,PPIDINIDICO
2 +84Co T(KDI)-T(KOZ'.HIKOloKO!!.HIKEZgKOZicHIKDl-KOZ!.CIDIDD!NF DI1o0
116 CONTINUE D10
RETURN D10
C - - - - - - - P e — -— - - - - - i - - - - - -

0360

0370
0380

+0390

0400
0«10
0420
0430
0440
0450
046C
0470
0480
0490

0500

0510
0520
0530
0540
0550

0560
0570
0580
0590
0800

0610
0620
0630
0640
0650

0670
0680
0690
0700
0710
0120
0730
0740
0750
0760

0770
0780
0790
0800
o810

e mler i

L Wi ¥ e
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C « % s P ART (2) - COMPUTE DL DIODE CURRENTS AND TEST FOR
C CONVERGENCE * & =*
c — - - - - - - -— - -~ — - - -— - - - - -— - — -
3000 DO 9102 N = 1,NDIDDE DIO 0820
| : N KO=K{N} DIO 0830
: _ KO1=K1 [N) , DIO 0840
' K0 2=K2[N) DID 0850
ST1=QCRIN,1) DIC 0860
GO TU taooa.3ooa.3oosa.xo DIO 0BTO
C - - - - - - - - - - -
C conpurs DIDDE VOLTAGE BV AT paessnr DELT
c - - - - - —_ - - — - - - -
,3003 RV= VIKOl} vtxoz: DID 0880
GO TO 3006 DIO 0890
! 3004 BVY=VIKO1)-FI{KD2) DID 0900
oo GO TO 3006 . D10 0910
3005 sv-ex(xnl)—V(xnzv pl1O 0920
c - - - - -— —-— - - - — - -
C CDMPUTE NEH nc D!GDE cuanemr
C - - - - - -— -— - — - - - -
31006 Cl=(BV-DV(Nl)*DRlNl+DIlN) N10. 0930
IE{BV*C] .GE. =1.0E-20} GO TO 3008 DI0D 0940
DRUNI=DI{N) /DVIN) DI0 0950
ABC=1.0 : DIO 0960
IF (MOND } WRITE (6,9998) DIO €970
GO TO 3002 ‘ DID 0980 ;
3008 IFI(CT .GT.{-SI1-SI1}1GO TO 3010 DID 0990 !
ABC=1.0 - DIO 1000 :
IF (MOND '/ WRITE !6,9998) DIC 1010 .
DIIN)==ST11 © plo 1020 :
DVIN)=RY DI0 1030 !
DR{N)=0.0 DIO 1040 o
GO TO 3002 DI0 1050 :
3010 IF (BVtclel LT. 1 o: GD TO 3002 DIC 1060 H
c - e T :
c TEST FDR convenseucs ur Dc CURRENT f
c - - - - e e e e e e e e = - :
DEXP-BV*CZbN) DIO 1070 ‘
o IF(DEXP ,GT. 60.0) GO Y0 3009 B o DIC 1080 v
o DEXP=SIL*(FXP(DEXP)-1.0} ' ' "DIN 1090 *
o IF{ABS{CI-DEXP) .LT. D.1®DEXP) GQ TC 3002 DIC 1100
3 3009 AB(=1.0 D10 1110 ,
IF (MOND } WRITE {6,9998) pIO 1120 :
. qriN|=cr DIO 1130 ;
- c L e e e e e e = e e e - -
c coupure NEN onoe VOLTAGE AND /v SLCPE
. (: - —_ - -— — — — - -— - - - -
DVIN)= ALQG(DI(&)ISII+1 o:/cztua DID 1140
DRIN}={D! [N}+ST1)%C2(N) DIOD 1150
3002 PWCRINI=DIIN)I#NVIN)+Byex2+C 3 (N) DIOD 1160
~ LF {MOND) WRITE {6,9112) BV,CT,DR{N),DI(N)I,DVI(N),DEXP,PWCRIN]} DIO 1170
9102 CONTINUE DIO 1180
RETURN DIC 1190
C - - - L ] - - L ] L ] - - - - - - [ ] [ ] L ] - - L] [ 3 - L ]
2272 FDRMAT {45H TOOLD,Cl{},C2()1,C30),C&(),DTL(),DT20),0T30) , D10 1200
? 2{/,5624.15)) . D10 1210
9112 FORMAT (34H BV,CY,DR{),DI[},DV{),DEXP,PuCR() , pIC 1220 :
1 SU/¢1H E22.15,E22.15,E22.15,E22.15,E22.15) ) nio 1230 :
9500 FORMAT (18H LOOPING IN DIODE v 15) DID 1240 :
9116 FORMAT {(42H BV,DVI)Y ., OV2,0,DHL Y DDIC)OR{)PPID(}).B,C , pIO 1250 :
2 GIH s TUL) o TU2)oHIL o 1Y sHEZ,2) 2+ (10 2), c1o1oDt) ’ DIO 1260
, : 3 S5(/+1H ,£22.15,E22.15,522.15,E22, 15 £22.15) ) o010 1270 -
: 9993 EARMAT [18H DID NOT CONVERGE ) DIO 1280 T
9999 FORMAT (134 DIODES ] DID 1290 :
END - DI0 1300
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SURROUTINE TRAN TRA

r TRAN COMPUTES CONTRIBUTIONS TO H AND T ARRAYS AND CURRENTS
c OF TRANSISTORS
COMMON VARIABLES
LOGTICAL MONT TRA
FEQUIVALENCE (KTRAN.K),IKITRAN, K1 },{K2TRAN K2} ,{K3ITRAN,K3}, TRA
2 (K&TRAN,K &) TRA
DIMENSION K(20}, K1{20), kK2(20), K3{20}), K&l20) TRA
DIMENSION BCC({20), BCIP(20), BECt(20), BEIP(20), TRA
2 pACI{20), DBEI{2C) TRA
C - - - L - - L - L] - - - - L - - - L - - - [ ] -
IFINTRANS LF. 0O) RETURN . TRA
IF {MONTIWRITE (6,9999) ) TRA
IF(lBC -GT. 0) GO 0 9200 TRA
C - - -_ - - - - - - -
C * & x P .} R T !1,' COHPUTE CONYRIBUTICNS YC H AND T IRRAYS ® x %
C - - - - - -— ~ - - - - -
IF {DELT EQ- TTUDLU ) GD TU 2213 TRA
C - - - - - - -— - -— - - - -
C CU“PUTE DELT—DEPENDENT TERHS (AT FIR‘T ITERATION,IF DELT VALUE HAS
c CHANGED)
c - - - - - - -— - - - - - - - - - - -
TTUULD“DELT TRA
DN 2212 N=1,NTRANS - TRA
COT1I{NI=QTANIN .4} /DELT TRA
CDOTZ2(N)=1.0+CDTLIN) L . TRA
CDOT3I(N) = QTANI{N,T} / DELY TRA
EODTLIN)=QTANIN,3)/DELTY TRA
ECT2iN}=1,0+EDT 1IN} TRA
EDT3I(N) = QTANIN,12} / DELT . TRA
IF (MONT) WRITE 16,2272} TTOOLD,CDTL(N)}, ,CODV2{N),COT3{(N), TRA
2 EDTHIN},EDT2{N),EDT3IN) : : TRA
2212 CONTINUE TRA
2213 D0 909 N = 1,NTRANS TRA
KOSK LN) o . TRA
KDZ=K3(N) TRA
KO3I=K4&(N) TRA
c - - - - - - - -_ - - - - - - - - - - - - - -
c COMPUTE BASE-COLLECTOR VOLTAGE BC AAND BASE-EMITTER VOLTAGE BE AT
¢ PREVI0US DELT
c - - - .- - - = s e e - - = e e
GO TO (201'202t203.204,.K0 TRA
201 BC=Vv1(KO1l)-V1IKD2) : TRA
BE=V1I(KDL)-V1(KO3}) . TRA
GO YO 3AGO TRA
202 BC=EPLIKD1)-V1(XD2) TRA
BE=EP1I{KOL)-V1IKD3} TRA
GO Y0 300 TRA
203 BC=V1(KOl)-£EP LIKD2) ' TRA
BE=V1I{KD1l}-V1I{KO3} TRA
GO TN 300 - i TRA
204 BC=Vv1IKO1}-V1i{KO2) TRA
BE=V1!XOL)-EPL(KDO3) ' TRA
300

IFIKLIN).LE. O) 60 YO 301 TRA
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0020
00130
0040
0050
0060
0070

0080
0090
0100

c110

o120
01390
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240

0250

0260
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0280
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0300
0310
0320
0330
0340
0350
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0370
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0390
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[a R RN

[ ERKe]

[a R X

¢
C
C

301

9317

307

2308

309

601

9313
313

2314

- — -— — - — — - —— - — - - — - - - -

PNP TRANSISTOR ONLY (UNTIL 301}

—_ - - - — - — - - - — - - — - .

BE=-BE TRA

BC=-BC TRA
BCVIN)=-BLCVIN) TRA
BEV(N)=-8EVIN) TRaA
BCIIN}=-BCIIN) TRA
BEI {N}=—BEI {N) TRA
BCIPIN)=-BLIPIN} TRA
BEIPIN)=-BETIP(N) TRA
CO=CC2(N) TRA
EO=EC2{N) TRA
CIDI=QTAN(N,S) TRA
E101=0TAN(N,10) TRA

IF{ABC .GT.0.01G0 T 8002 TRA

— - —_ - - - o - -— - — - - -

AT THE FIRST TTERATION ONLY {(UNTIL 8002) -

- - - - -_— —_ — - - - - - — — - - — —

IF (DELT .LE. 0.0} GO TO 8002 TRA

Loge = 0 TRA

IF (J5J .LE. 0) GO TO 307 TRA

FOR INITIAL CONDITIONS (UNTIL 307)

—_— - -~ — — - - - - - - - - - - - - - -

IFIBC .67, -1.0} GO TO 9317 ) TRA

BCT (N)=-CIAlL TRA
ACVIN)=RC TRA
GO TO 601 ' TRA
IF{BCV(N) .LT. BC} GN TO 208 TRA

- - - - — — - -— - - - - - -

COMPUTE DC CURRENT AND VOLTAGE (AT FIRST [TERATION)

- - - - e - -_— e am e ame e oam em e

DEXP=BC*CN TRA

IF{NEXP .LT. 50.0} GO TO 2308 TRA
LO0P = LOOP + | TRA
"1F (LDOP .LE. 100) GO TO 308 TRA
WRITE {6,9501) N TRA
CALL EXYT L TRA
BCIINI=CIDL*(EXPIDEXP)~1,0) =~~~ 77 777 mer o e COTRE
BCVIN)=8C TRA
GO TO 601 TRA
BCI(N)I=(BC-BCVIN)I*BCRIN}+BCIIN} TRA
IFIBCTIN) LE. -CIOL1Y GO TO 307 TRA
BCVIN)=ALOG{BCIIN}/CIOTI+1.0} /CO TRA
ACR (N)}=(BCTINY+CIO112CO o TRA
RCV2=AMINLIIBCVIN} ,CC1IN)) TRA
IF (MONT) WRITE (6,9751) BC,BELAF{N) ARINI,CD,E0,CID1,E101,RCI (N} +TRA
BCVZ,BCRENY,BCVIN) 4DEXP TRA
BCCINY = CDTI(N} / SQRTI1.0 — BCVZ * CC4I(N)) TRA
Loge = 0 . TRA
IF (BER{N)*QTANIN,14} .LE. 0.1} CC TO 313 TRA
IF {JSJ .LE. 0} GO TO 313 TRA
IF{RE ,GT, —1.0) GO YO 9313 TRA
BEL (N)=-ETO TRA
EV(NI=RE TRA
G0 TO 602 TRA
IE (BEVIN) .LT. BE) GO TO 314 . TRA
NEXP=RAF*EN TRA
IFIDEXP-.LT. S0.0) GO TO 2314 TRA
LOOP = LO0P + 1 TRA
IF [LOAP .LE. 100} GO TO 214 TRA
WRITE (6,95021 N : : TRA
cALlL EXIT : TRA
REI(NI=EIDI*{EXPIDEXPY-]1 .0} TRA
BEVI{N}=BF _ TRA

0410
0420
0430
0440
0450
0480
Q&T0
0480
049
0500

0510

520
0530

0540
0550Q
0580

0570
0580
0590
0600
0610

0620
0630
0640
0650
0660
0670

&80

0690
0700
o710
0720
07130
0740
0750
0Ts0
cT70
0780
0790
Qa0c¢
0810
0820
0830
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0850
0860
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0880
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0900
0910
G920

0930

0940




50 TO 602 TRA 0950 -
314 AET(N)={BE-BEVIN})®RER (K)+BET (N) TRA 0960 *
[F(BEI{N) .LE. —EIOL} GO TN 313 TRA 0970
BEV (N)=ALOG (BEI {N)/EIN1+1.0) /EC TRA 0980
602 RERIN)=ED*{REL(N]+EIOL) TRA 0990
BEV2=AMINL{REV(N) , ECLINY) TRA 1000
BECIN) = EDT3IN) / SGQRTIL.D0 — BEV2 * EC4IN)) TRA 1010
TF(NAW .NE. 0) GO TN 002 TRA 1020
C - — _— e en am e e we e e o e e e
c UPDATE PREVIDUS DC CURRENTS, BCIP AND BEIP, [F PRESENT VARIABLES
c ARE NOT RESET OUE T7 CONVERGENCE FATLURE
C - = - - - - e R
BCTPIN) <BCTEN) TRA 1030
SETP(N)=BET(N) TRA 1040
8002 IF(KLINI.LE. 0} GO TO 208 TRA 1050
! C - = e m e w - . a wm e wm w e me w = w -
- C PNP TRANSISTOR ONLY (UNT!L 208 )
C e . . . S
BC =-BC i TRA 1060
BE=-BE TRA 1070
BCV (N)=-BCV(N) TRA 1080
BEV (N)=—BEV{N] ¥ TRA 1050
RCTIN)=-BCTIN) TRA 1100
BET{N)==BEI(N] TRA 1110
BCIPIN)=—BCIPIN) TRA 1120
RETPIN)=-BELP(N) TRA 1130
C —_ e e e e e e o e wmm e e e e e e we w wm e s oa
¢ COMPUTE EFFECTS NF JUNCTION CAPACITANCES
(: e . ™ e N .
208 RCA(N)=AWINL{BCR(N1,100.0) TRA L1640
AER (N) =AMINL{BER(N], 100,0) TRA 1150
DBCE (N)={BCI (N)-BCIP(N))*CDT1{N) TRA 1160
DSET(N)=(BETINI-BEIP (N} 1#EDTL(N) TRA 1170
TCR#BCR(N) *COT2(N} TRA 1180
TER=BER (N) *EDT2 (N) TRA 1190
IF (MONT) WRITE (6,9752) BCV2,BCCINY,BEI{N 4BEV{N),BERIN),BECIN}, TRA 1200
2 DACT(N) 4 DRET(N) 5 TCR, TER,DEXP ,BEV2 TRA 1210
[ - —_— _— - = = - e e w e e am =
c ssr PHDTD CURRENTS AT PRESENT AND PREVICUS DELT
C - - em e e owm e e e e omw ome emr ee we am am a a
_ T TRANTHO86 158 Sig 1 T T T T T T T TS T T qraenamy e e s e
3150 PPIELIN}=PPTE(N) TRA 1230
PPICLINI=PPICIN) TRA 1240
GO TO 1051 TRA 1250
3151 PPLE(N)=PPIELIN) TRA 1260
. PPICINI=PPICLIN) TRA 1270
3G5% PPIE(N)=(E[(19)*QTAN(N,16) +EDTLIN}#PPTE(N]) /EDT2(N) TRA 1280
PPICIN)=(E1{19)$QTANIN,15)3COTLIN)*PPICIN))/COT2(N) . TRA 1290
C - - - - - - . - m m = wm E = o = = =
¢ conpure CGNTR[BUTIUNS TO H AND T ARRAYS
C I T T
3050 HACHZ2=TCR+CC3INI+BCCIN) TRA 1300
HACH33=TER+EC3{ N) +BECIN) TRA 1310
HACH23= —AF(N)*BER (N) TRA 1320
HACH32 = —AR{N}®BCR (N) TRA 1330
TACH2= BCVINI*TCR—BCT{NI-AFN)®(BEY(N)SRER (N} -BEL (N} ) TRA 1340
1 -DBCI{%) +BCCINI®BC —PPICIN} TRA 1350
TACH3= BEVIN)STER —BEI(N) —AR [N)*(BCV{N)*BCRIN}-BCI{N}) TRA 1360
1 - DBEI(N) +BECIN)}®BE —PPIE(N) TRA 1370
IF {MONT) WRITE (6,9757) PPIE(N),PPICIN),FACH22, HACH33,HACH23, TRA 1380
2 HACH3Z, TACH2, TACH3 TRA 1390
GO TO (401 :602,403,606) K0 TRA 14600
401 HIKOL,KOL)}=H{KOL ,KOL)+HACH22 +HACH33+HFACH23+HACH32 TRA 1410
HIKO1,K02) =H{KO 1, K021 ~HACH22-HACH32 TRA 1420
M (KOl ,X03)=H{KO1,K03)~HACH23-HAL K32 TRA 1430 .
T(KO1)=T{KOL }+TACHZ+TACH3  ° TRA 1440 '
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e Ra RR

laNnlalel

[aRaRals)

402

403

406

200

-909

9200

N0l

9002

Q003

9004

9100

HIKD2,KO11=HIKO2,KO1)-HACH22-HACH23
HIKD2,K02) =HIKD2,K02) +HALCH22
HIKD2,K03)=H{KD2 ,K03 )+HACH23
T{K02)=T{KO2}-TACH2

HIKOD3 ,K01) =HIKD3,KO1)1-HACH32-HACHI2
HIKD3,KU2)=H{KO3,K02)+HACH32
HIKO3,K03)=H{KO3,K03)+HACH3]
TIKO3)=TI{KO3}-TACH3

GO TO 200
HIKO2,K02)=H{KD2,K02)+HACH22
HIKD2, K03 )=H{KD2,KD31+HACH23
T{KD2)1=T{KO2)-TACH2
H{KD3,K02)=H{KO3,K02)+HACH32
H(KO3,K03)=H{KD3,KO03)+HACH33
TIKD3)=TIKD3}-TACH3

GO YO 200 :

HIKDLy KBL)=H{KO1+KDO1) +HACHZ22 +HACH32+HACH23+HALH32

HIKDL KD3)=H{KD]l ,KD3)-HAC:i23-HACH33
T{KOL)=T{KD]1)+TACH2+TACH3 +(HACHZ22+HACH3I2I*EL{KD 2}
H(KD3,KO1)=HIX03,KO11-HACH3I2-HACH3?
H{K03,KD3)=H{K0O3,K03)+HACHIZ
TIKO3}=T{KO3)-TACH]

GO TO 200

H{KD1, KDII-H(KUI.KD!P+HACH22+HACH31+HﬁCH23+HACH32
HEKCL1,KO2)}=H{KD1,KD2)-HACH22-HACH32
T{KO11=T{KO1)+TACH2+TACH3 +(HACH23+HACH33 )*ET (KO3)
HIRGZ K01 1=H(KN2 4, KDL )-HACH22-HACH23

H{KD2,KD2)=HIKD2,K02 }+HACHZ2 .
T(KOZ) TlKDZl TACH’

+{ HACH22+HACH23)*EI{KO1)

+{HACHI2+ HACHAZ)SET(KD])

-HACH3I2*E [(KD2}

-HACHZB*EI(KDB)

CDMPUTF TGTAL CDLLECTOR' EH!TTER. AND BASE CURRENTS

CICDLCINl = TACHZ - HACHZZ*BCV(N, - HACHZ]*BEVIN)
CIEMTR{N) = HACH3I2*BCVI(N) + HACH33®BEVIN) — TACHI
CTIBASEIN) = CIEMTRE{N) - CICOLCIN)

IF (MONT) WRITE(6,9753) T{KO1), V(KD2), TIKO3) ,H(KO1,KOL),
2 HIKD2,KO2} yH{KO3+K03 ) +H{KOL +K02 1 +HIKO2,KD1} ,HI{KOL,KD3),

TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA

-TRA

TRA
TRA

TRA
TRA
TRA
TRA
TRA

3 HIKD3,K01}, HIKO2,KO3) 4H (KO3 ,KN2 ) ,CICOLC {N} CIEMTR{N), CIBASE{N} TRA

CONTINUE

RETURN

% x P A R T lZl- cnuputE DC JUNCTIUN CURRENTS AND TEST FOR
CBNVERGENCE L
nn 9997 N-l.NTRANS

K=K (N}

KO1=K2{N) A
K02 =K3(N) ST R
KU!-K#(NI

CDMPUTE BASE*COLLECTUR VOLTAGE AC AND BASE-EMITTER voLTAGE BE AT
PRESFNT DELT

GD Tu (9001.9002.9001.9004).&0
BL=v (KD1)-v (KO2)

RE=V (KO1)-V (K03)

60 TN 9100

SC=F1 (KOL)=-V {(KO2)

BE=E! {KN1)-V (KD i
GO YO 9100 oo
BC=V [KO1)-FI {KO2)

RE=V (KD1)-v [KD3) "~

GO TN 9t00

AC=V (KO1)-V (K02)

RE=v (KOl)}=FI (KD3) ) ' _ e

T
o

CO=CC2(N)

Y
W,
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TRA

TRA™

TRA
TRA
TRA
TRA
TRA

TRA
TRA
TRA
TRA
TRA
TRA
TRA

TRA

TRA
TRA
TRA
TRA
TRA

1450
1460
1470
1480
1490
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1510
1520
1530
1540
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1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730

1740
1750
1760
1770
1780
1790
1800

1ay0

1820
1830

1840

1850
1860

1870
1880
1890
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1910
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EO=EC2(N) . o | TRA 2000°
CI101=QTANIN,S) TRA 2010
EI01=QTAN(N, 10) TRA 2020
C . - - - - - - - - - - - - - - -
¢ COMPUTE NEW nc JUNCTION cuaaeurs‘
. C - - - - - - - -— - - - - - - - - - - -
l CI={BC~ BCV{Nll'BCR(Nl+BCIIN) | TRA 2030
EZ=(BE-BEVIN) )#BFR (N)+BET (N} _ TRA 2040
IFEKLNI,LE, 0) GO 10 9101 _ TRA 2050
c - - - - - - - - - - -
c PNP rnansnsron DNLY (uurrt 9101)
c - - - - - - - - - - - - - -
BC=-BC ; K TRA 2060
Cl=-Cl TRA 2070
, RE=-BF _ _ ' TRA 2080
- EZ=-EZ i TRA 2090
e 9101 IF (MONT) WRITE {649754) BC8BE,CC,EC,CIOLEINILCI,EZ TRA 2100
' IF{AC*CT ,GE. -1.0E-20) GO TD 9104 . TRA 2110
ABC=1.0 TRA 2120
IF (MONT ) WRITE (6,9998) TRA 2130
RCRIN}=BCIIN) /BCV(N) TRA 2140
GO 1O 9108 o TRA 2150
9104 IF(CI 6T.(-CIO1-CI01)) GO TO 9107 - TRA 2160
ABC=1.0 : TRA 2170
1IF (MONT ) WRITE {649998) : ‘ TRA 2180
: BCT (N)=-CIOL ' : TRA 2190
o ACV{N)=RC - TRA 2200
o o _ = GO YO 9302 TRA 2210
: i 9107 IF(RCHCO .LT. 1.0) GO TO 9108 TRA 2220
C Y - - - - - - = wm = -
E c rssr Fnu couvencence nF anse COLLECTOR oc CURRENT
: C - - - - - - = = - - - -
~ DEXP=BCHCO , TRA 2230
¢ IF(DEX? ,GT. 60.0) GO TN 9106 ) _ ~ TRA 2240
; DE XP=C1NL*(EXP(DEXP)~1.0) - TRA 2250
: IF{ ABS(CI-DEXP) ,LT. D.1%DEXP) GC TC 9108 : TRA 2260
H 9106 ABC=1.0 - - 7 TRA 2270 - :
IF (MONT ) WRITF (649998) TRA 2280 j
e 9105 sc11~| cl TRA 2290 -
_— A A e S g e e e Bt A s B e i e e
< c conpure NEW BA%F—COLLECTOR VOLTAGE AND 1/V SLDPE
d ~ - = = - - - - - - - - - -
: ecvtN3=ALoc(c1/c101tl.oalto TRA 2300 e
- 9302 BCRINI=(BClIN)+C!Dli*CB TRA 2310 &
C - - - - - - - - e - - - - -
T c COMPUTE EFFECT oF anss COLLECTDR JUNCTION CAPACITANCE
c - - - - - e
BCVZsAM!NlIBCVIN!.CCl(N)) ) : TRA 2320 U
BCCINY = COT3(N) / SQRT{1.0 - BCV2 * CC4IN)) ‘ TRA 2330 f
IF(KLIND, LE. _0) 6o Tn 910m , : TRA 2340
c L T TSR
c p~p raansrsvua UNLV IUNT!L 9103: N
r - - - - - - - - - - - - - - - -
RCT IN1==RC T(N) : | TRA 2350
BCVIN)=~BCVIN) TRA 2360
; 9108 IF (MONT) WRITE {6,9755) ABC,BCV2,DEXP,BCI{N)BCV{N)BCRIN) TRA 2370
L IFIBE*EZ ,GE. -1,0E-20) GO TO 9115 TRA 2380
! ABC=1.0 , TRA 2390
i IF (MONT } WRITE (6,9998) g TRA 2400
; ¢ BER(N)=BEI(NI/BEVIN) , o TRA 2410
} GO TO 9000 TRA 2420
i 9115 IF(EZ ,GT.{-EID1-EI01))GO TO 9118 TRA 2430
$  ABC=1.0: 5 ' - TRA 2440
13 IF (MONT ) WRITYE (6,9998) TRA 2450
! BET(N) =—E 107 . : “TRA 2460. g
i BEVINI=8E TRA 2470 i |
: _ | -

Sl
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GO TCO 9306 TRA 2480 :
9lla IF(BE*EG .LT. 1 0} GO TO0 9000 TRA 2490 i
C - - - - A 3
o TEST FOR CDNVERGENCE OF BQSE-EMITTER CURRENT E
| C - - - == - - - -

X DEXP-BE*EG : TRA 2500 g‘
IF{DEXP .GT, 60,0} GO TD 9117 TRA 2510
DEXP=EIQL*={EXP{DEXP)=1.0}- _ TRA 2520
IF{ABS(EZ-DEXP) .LT. 0.1 *DEXP) GO YC 9000 TRA 2530 P

9117 ABC = 1.0 TRA 2540 i
IF (MONT ) WRITE (649998} TRA 2550 ) =
9119y BEI(N!'EZ TRA 2560 N
c - - - - - e e = e -
- COHPUTE NEH BASE—EMITTER VULTAGE AND IIV SLDPE
! c - - - - - - - - - -
a7 BEVINI &LOG(EZ/EIDI +l O!IEO TRA 2570
’ 4 9306 BER(N’—(BEIlN)+EIOl)*EU TRA 2580
c fe - - - - = = =
c CUMPUTE EFFECT DF BASE-EMITTER JUNCTICN CAPACITANCE :
C - - - - - - - - ,
BEVZ-AHINl(BEVlNl'ECI(Nl! : TRA 2590 !
BECI{N) = EDT3(N) /7 SQRT{1.0 - BEV2 * EC4I(N)) TRA 2600 1
IFlKllN) LE. 0} GD TO 9000 _ TRA 2610 %
C - e e w = e = = = - - ]
C PNP TRANSISTDR ONLY (UNT!L 9000)
C - - - - - - - - - ™ -— -
BEIIN)*-BEI!Nl . TRA 2620 ]
BEVINI=-REVIN) TRA 2630 ;
9000 PWTRINI=BEVINI®{BETIN)-BCT{NI=AR{N))+BCVIN)*{BCI(N) TRA 2640 ;
1 - BETLINI®AFIN}) +BC*%x2%CC3{N) +BE¥*2%EC 3(N} TRA 2650
JF (MONT) WRITE (6,9756) BER(N),BEV2,BECIN)BEI(N),BEVIN),DEXP, TRA 2660 '
2 PHTRIN) TRA 2670
9997 CONTINUE . TRA 2680
RETURN ‘ . TRA 2690
- C . - . . 'y .
ZZTZ FORHAT l56H TTBDLD CDYI(IcCDTZI)nCDT’I)'EDTIleEDT2(!-EDTBI1 TRA 2700
2 221 /+5E26.151) TRA 2710
. 9501 FORMAT (38H LODPING IN CDLLECTOR UF TR!NSISTDR ’ v 15} TRA 2720
S e ..-9502 FORMAT (36H LOOPING. IN.. EMITTER DF _ TRANSISTOR. . ,15) ) YRA 2730 —
: 9751 FORMAT (5484 BC,BE,AF,AR,C(,FO, Cl&lcEIblvBClllvBCVZ;BCRll.BCV(!gDEKTRA 2740
rda 4( /y5E24. 15)) TRA 2750
9752 FORMAT (6&BH BCVZ'BCCli.BElllaBEVI)fBER(IoBEC|'vDBCl|IoDBEl(lnTCRuTTRA 2760
ZER,DEXP,BEVZ & +4(/,5E24415) ) TRA 2770
- 1 SU/7¢H 7527 15¢E22.154E22.154E22.15,E22.15) ) TRA 2780
9753 FORMAT {36H TO1VTU21,T{3)oHILy1}yH(2¢2)sH{3,3) TRA 2790
2 ' 43H.H(l.2l-H(2vl)vH(1v3ivH(3|livH(Zo3lnH(3|2I ' ‘ TRA 2800
3 30H,CICOLC()4CIEMTR{)+CIBASE() ’ TRA 2810
4 5(/41H +E22.15,E22.15+E22. 15,E22.154E22.15) ) . TRA 2820
9754 FORMAT (29H BC+BEWCO)EN+CIOL,EICLCIEZ TRA 2830
1 5(/31H JE22.15¢E22.15,E22.152E22.15¢vE22.15) ) TRA 2840
9755 FORMAT (33H ABC,BCVZ,DEXP.BCI( ),BCV(),BCR(} ' TRA 28BS0
1 S{/7¢lH 4E£22.15,E22.15¢+E22.159E22.15,E22:15) ) TRA 2860
a 9756 FORMAT {42H BER ()} ,REV24BEC{)yBEI()BEVI)DEXPPWTR(} +/, TRA 2870
‘ 1 S5{/+1H sE22.159yE22.15,E22.154E22.1%9E22.15}) ) TRA 2R80
9757 FORMAT {(55H PPIE(},PPICI(), HACHZZ,HACPSBvHlCHZBvHACH32.TACHZ'TACHS TRA 2890
2 3 20/+5€624415)) ), TRA 2900
9998 FORMAT (18H DID NOT CONVERGE } & TRA 2910
9999 FORMAT (13H TRANSISTORS ) ey A, TRA 2920

END R ‘ TRA 2930
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SUBROUTINE CORE

CORE COMPUTES CONTRIBUTIONS TO H AND T ARRAYS AND CURRENTS
IF MAGNETIC CORES
COMMON VARIABLES
LOGICAL MONCOR , AITKEN
REAL NS,NP
INTEGER STSWEX
EQUIVALENCE {XKCORE,KC),IKICORE,KI1C),K2CORE,K2C)
NIMENSION C[JM1(20,10)y CI.4M2(20,10)s GCL 20,10},
2 KC{20,10%, KICL20,100, K2C(20,10), PHDYEP{20}, VC(20,10)
. - . - e . L] ] - . - . - - - - ] » L) - - - -
TFINCORE .LE. O) RETUPRN
IF (MONCOR) WRITE {6,9999)
IFING «NE. -1} GO TN 65
® x & [NITTAL CONDITIONS = » =
IF (IBC .GT. O) GO FO 35
N0 44 N = 1,NCDRE
NWSUBN = NWIN)
DO 43 M = | ,NWSUBN
KO = KC(N'M,
KOl = K1C{N,M)
KD2 = K2C(NM)
COMPUTE CONTRIBUTIONS TO H AND T ARRAYS (INITIAL CONDETIONS, EVERY
ITERATION)
GR = 1.0/RWINy M)
IF INSINgMI.GT.1a0) GW = GW / NSIN,M)
GO TO (4D, 41442)y KO
40 HIKOL,KDL} = H{KOL,KO1) + GW
. HUIKO1,KD2) = HIKOL1,K02) =~ GW..
H{KC2,KB1) = HEKD2,KOL) ~ GW
HIKN2,KN2) = HIKO2,K02) + GW
GD YO 743
41 H{KOL,KOL} = H{KO1,KOL) + GW
T(KO1} = TIKO1) + EI1{KO2) * GW
GO TD 743
42 H{ K02,X02) = H(KD2,KN2) + GW
TIKO2) = T(K0O2) + EI{KOL) = GW
743 IF (MONCOR) WRITFE (64776) HIKN1,KOL ) ,H{KOL,KO2),H{KO2,K01},
2 HIKO24K02) » TIKOL s TIKO2)
43 CONTINUE
44 CONTINUE
RETURN

i%%h%f {ABC .GT. 0.0) RETURN
F [JKKJ «GT. O) RETURN

COMPUTE WINDING CURRENTS (INITTAL CONDITIONS, AFTER ACHIEVING

CONVERGENCE )
DO S5 N = 1,NCORE !
NWSUBN = NW(N)

COR

COR
COR
COR
COR
COR
COR

COR
COR
cor

COR

CCR
COR
COR
COR
COR
CORrR

COR

COr
COR
COR
COR

. COR

CaRrR
COR
COR
COR
conr
COR
COR
COR
cnr
COoR
COR
COR
COR
COR
COR

COR
COR

00L0

0020
0030
0040
0050
0060
0070

0080
0090
0100

0110
0120
0130
0140
0150
0160
0170

0180
0190
0200
o210
0220

0230 . .

0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
0360
0310
0380

0390
0400




=

DO S&4 M = 1,NWSUBN COR 0410
KO = KCUN,M) . COR 0420
KO = KIC[NeM) COR 0430
K02 = K2C{N,») . COR 0440
GO TO (46:47,48) K0 COR 0450
46 CICOREINMIZT{VIKOL) - V{KDZ)I}/RWIN,») COR 0460
GO YD 49 COR D47C
47 CICORE(N,MIZ(VIKOL)I-EI{XKO2)) / RWIN.M) COR 0480
GG TO 49 COR 0490
48 CICORE(N,M) = (FIIKOL) - VIKO2)1) 7 Rn(A,M) COR 0500
49 IF INP(NyM) , GT.1.0) CICOREIN M) = CICORE(NyM) / NP(NyM) COR 0510
IF (MONCOR) WRITE (6,TTT1 CICORE(N, M) COR 0520
54 CONTINUE COR 0530
, S5 CONTINUE - COR 0540
c T T T
C COMPUTE AND SET INITIAL VALUFS OF'F, PHIDCT, AND PHI AT PRESENT
C AND PREVIOUS DELTYS, THIS PORYIDN (26 TO 3C) IS ALSO ENTVERED :
o INTTIALLY FROM THE MAIN PROGRAM IF NG = O OR NG = 1 i
C - = = - = 2 = e e = = e = e e e = e = = = o :
26 DD 30 N =1,NCORE COR 0550 ;
FMM = 0.0 COR 0560 '
NWSUBN = NWIN) ' COR 05TO
DO 28 M = 1,NWSUBN L COR 0580
CTJML{NyM) = CICORE({NyM) COR 0590
FMM = FMM + XNT(N M} ® CICORE(N+M) COR 0400
1F {MDNCOR) WRITE {6,774) CIJMLIN M) FMM COR 0610 b
28 CONTINUE COR 0620 :
IF (NWSURN .GT. 9) GO To 29 COR 0630 E
J = NWSUBN + 1| COR 0640 i
DO 407 M = J, 10 COR 0650 i
CIJMLIN.M) = 0,0 . COR 0660 :
CICOREINsM) = 0.0 ‘ _ COR 0470 :
407 CONTINUE RPEE COR 0680 :
29 F{N) = FMM ez COR 0690 E
FML(N} = FMM ' COR 0700 5
EM2(N) = FMM : o COR 0710 §
. PHIDOTIN) = 0.0 : corR 0720 g
T PHDTMI(N) = 0.0 COR 0730 g
R o 1E- ANSVPMI .EQ. 0) PHLIND. = PHIOANYL . . _COR OT40. . .. i
PHI(NY = PHIIN)+PLI{N)SFMM®ALOG( [ ABS{ FMM}+ P2(N) } COR 0750 }
2 /(ABS{FNM)+ P3I{N} )} COR 0760 ;
PHIMLIN) = PHI(N) . COR 0770 I,
PHIM2IN) = PHI(N) COR 0780 i
IF {MONCOR)} WRITE (6, 775) NWSURN,PHTI (N} COR D790 !
30 CONTINUE COR 0800 ;
RETURN COR 0810 :
65 IF{IAC .GT. D) GO TO 85 COR 0820 g
5 IF {JSJ .FQ. 0) GO TD 28 COR 0830 - ;
c — — — — — — - - - — - - . - - - - - - - - - * .
C * % PARY (1) - COMPUTE CONTRIBUTEONS TC H AND T ARRAYS # # i
c - e = = = = e e — 24 e a2 s e = e e - - .
FLXSW = 0.0 ' , COR 0840
IF (ABC .GT.0.0}GO TO ROO9 COR 0850
. c — - - - - - - - — - - - - - - - -— - - - -_— -
g - o COMPUTE DELY-DEPENDENT TERMS AY THE FIRST ITERATION
4 o - e e e A4 = = m e m = & & = e e om =m e o= = =
# AITKEN = .TRUE. _ COR 0860
TM1 = -DELY COR 0870
TM2 = TM1 - DTMI COR 0880
TM3 = TM2 - ~TM2 : COR 0890
SUMT = THML + TM2 + TM3 COR 0900 =
DELTAV = SUMT / 3,0 _ : " COR 0910
IF {DELT .LT, 1.0E-10) DELTAV = =TE/NDELTY COR 0920 _
SUMTT = TMI&#2 + TM2®#2 + TM3I%x2 ' COR 0930
SMTSMT = SUMTw%2 COR 0940
SUMTSQ = =3,0%SUMTT + SMTSMT COR 0950
‘ i
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8009

(WO

laBnNa!

4450

iaNaNel

68

&9

ooo

T0

SIGNF = 1.0 : COR
IF [F{N) LY. 0.0} SIGNF = ~1.0 COR
SF = SIGNF*F({N) COR

" SPHI = SIGNF*PHI(N) COR
IF [MONCOR) WRITE [6+792) NITER,SIGNF,SF,SPHI - COR
IF (LASTIC .LE. O} GO TO 311 e COR
LE TRAR LTS By GO T BOGE O e e s e
LASTIC = O ey ! COR
WRITE (6,8001) COR

G0 TD 311 . COR

OO

8000

8002

8003

[aNeEn]

IF (MONCOR} WRITE (6,8765) TM1,TM2,TM3, SUMT, SUMTT,,SMTSMT,SUMTSQ COR

DO 80 N=1,NCORE COR
I1F (MONCOR} WRITE {(6,1001) N CORr
NWSUBN = NW{N) COR
IFIARC .GT. 0.01 GO TD &8 COR
[F (MONCOR) WRITE (6,800) FMAIN]FM2(N) FMLIN},PHDTM2{N]),PHDYTMLINICDR
tPHIMIINY  PHIM2(N},PHIMI{N) ,POTEMLIIN), COR
(FICURUN.JI.J 1'N“SUBN’ COR
CDHPUTE FDDTAV AND INIT!AL GUESSES FOR F AND rHl
SUMF = FMl(N! + FHZ(Nl + FM3A{N} COR
SUMFT = FMLIN}I*TM] + FMZINI*TMZ2 + FMI(N)®TM3 COR
SMETN = =3,0%«SUMFT + SUMF *SUMT COR
FDOTAY = = SMFTN / SUMTSQ ' : COR
FIN)Y = (SUMF — SUMT*FDDTAV Y 3.0 COR
PHI(NI=PHIM1(N)+(DELT/DTML)I*{PHINMZINI-PHIMLIN))+2,0*DELT*PHDTMLINICOR

IF {MONCOR} WRITF (6,801) SUMF  SUMFT,SMFTA,FDOTAY +FIN}s PHIIN) COR

DO 4450 M=1,NWSUBN COR
CIJH2(N,M) = CICORY{NM) COR
CTJMIINyM) = CICDRL1{N,M) COR
CONTINUE COR
Gﬂ @ 70 CoOR

UPDATE IYEQATIVE WINDING CURRENTS IF NITER IS GREATER THAN 2

DQ 69 M = 1, NNSUBN COR
CIJM2UNyM) = CTIMIINM) COR
CIaMl (N,M) = CICORE(NyM) COR
CONT!NUE T COR

- - - - — — -— — -— — —-— - — — - -— —

IF F IS NEGA?IVE, CHANGE SIGNS CF F AND PHI

— — -_— — - — - - — - - - - —

- - - - —

CDMPUTE PHOTE(ELAQT!C PHIDUT! AND PHDTEPIELAST!C PHIDGT PRIME)

-— — -— - —_— - — - -

IF lNITER <EQ. 1: cn TO 3002 COR
IF (NPELT .GE. 3) GO TO 311 COR
S3 = 1.0 / {(SF + P3(N}) COR
$2 = 1.0/ ISF + P2IN)} COR
06 = ALOG(S3/52) = PLliN) COR
EPS = PLIN) * SF = (52-53) + Q& , COR
EPSP=SIGNF*P] (N) *{$2-53)% (2.0 = SF * {S52+53)) e COR
IF {(NDELT .GE. 3) GD TO B003 ' N COR
IF (NSVVAR .FQ. 1) GD TOQ 8003 COR
1F (KONT .EQ. 1) GO TO 8003 COR
PHDTE(N)=(F(N)-FMLIN)}* EPS/DELT COR
PHDTEP(N] = {EPS + EPSP*{FINI-FML{N} ) }/DELT _ COR
GO YO 8010 COR
PHDTEP(N) = 0.0 COR
DL PDTE = ABS(PDTEMLIN}) + ZVIN) COR
PHDTEINI = EPS#FDDTAV o COR

CHECK AND LIHIT PHDTE HITHIN BOUNDS

- — - - - - - - - - - - -

0 = PDTFMI!N) + DLPDTE COR
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1210
1220
1230
1240
1250

12607

1270
1280
1290

1300
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1350
1360
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1400
1410
1420
1430
1440
1450

1460
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p—

I¥ (PHDTE{N}-Q)} B0O0S5,8008,8007 COR 1470
8005 Q = PDTEM1(N} - DLPDTE COR 1480 i
IF {(PHDTF(N)-Q) 8007,8008,8008 COR 1490
8007 PHDTEIN) = Q COR 1500
i GO TO 8010 COR 1510
8008 PHOTEP{N)=EPSP*FDOTAV - EPS/DELTAV - COR 1520 !
aoto IF lHDNCDR) HRITE 16.8006} EPS.EPSP.FDCTAV + PHOTEP(N)  PHDTE{N) COR 1530 ‘
C - - e -
c cmmms srnnc PHllH AND PHiDPRlFE(F)
C - - - - - - — - - - - -

311 IF tSF .GT. FDltNll GU TO 312 COR 1540 1
QL = PL{N)*ALOG((SF — P2(N})/{SF = P3I{NI)) COR 1550 :
PHIDIN) = Q1*SF - PHIRIN) COR 1560 5
PHINP = Q1 + P& (N) & SF / [{SF=-P2IN))*[SF-P3IN)}}) COR 1570 j

/ GO TN 316 COR 1580

- 312 IF (SF .GT. FDZ(N)}) GO TO 313, COR 1590 1
Q2 = PA(N) * {SF-FDL{(N)) =* Pg{N) COR 1600 i
PHIDI(NY = {P&6(N)+Q2) * {(SF-FDI(N}} ¢+ P5(N) - COR 1610 E
PHIDP = P&IN)} + PTIN) * Q2 COR 1620 :
GO TO 316 COR 1630

313 IF (SF .GT. FD3(N)} GO TO 314 COR 1640
PHIDINY = PL1O(N}*SF - PIl(N]} ' COR 1650
PHIDP =PlO(N) . COR 1660
GO TO 116 ' COR 1670

314 IF (SF .GT. FD4&(N)}) GO TO 315 COR 1680
Q4 =P13{N) *» ALOGIPl4{N)* SF / (SF=PL1SI{N))) COR 1690
PHID(IN) = (PI12(N)+Q4) * SF ~ PLOIN) COR 1700
PHIDP = PL12{N}+ Q& - P19(N) /7 (SF-PL15I{N)) COR 1710
G0 TO 36 COR 1720

315 Q@5 =913|N)*ALOG((SF -P1TIN}I /L SF - P1S5IN)Y) - CDR 1730
PHIDIN) = Q5*SF - PLBIN} COR 1740
PHIDP = Q5 + P20INY * SF / (ISF-PL1S{N))*{SF- PlTlNl)) COR 1750

316 IF (MONCORIWRITE(6,791) Q1,Q2+Q4,Q05,Q6,PHID(N),PHIDP COR 1760
IFISPHI .GE. PHID(N)) GD TO 324 COR 1770

C - o i - — - e
C CDMPUTE PHDTP (PEAK INELASTIC PPIDBT) AND PHDTPP {PHDTP PRIHED
(‘_ _ - —y - - - - - . - - - - - . .

401 lF(SF .GT. FDI(Nl) GO TO 402 COR 1780

PHDTP = 0,0 COR 1790
e R PHOTPP = 00 o T T T e e B S 1 L 311 B
GO T0 322 ) - ' : COR 1810

402 IF (SF .G6T. FDBIN)) GO TO 403 . COR 1820
PHOTP = XLMDADEN) * (SF=FD1IN)) *==XANIDI{N) COR 1830
PHOTPP = PHOTP * XNUD(N) / [(SF-FD1({N}) ) COR 1840 §
GO TO 322 COR 1850 :

403 IFISF .GT., FBIN)) GO TO 404 ! COR 1860
PHDTP = XLAMDAIN)}=®(SF-FOPP{N)) ®*sXNUIN) COR 1870
PHDTPP = PHDTP * XNUIN) /7 [SF - FOPPIN)) - COR 1880
GD TD 322 COR 1890

406 1F (SF ,G6T, FB1IN)) GO TO 405 : COR 1900

: PHDTP = ROPINI*(SF - FO(N)} COR 1910
PHDTPP = ROPIN} | : COR 1920 :
GO TOh 322 COrR 1930 !
" 405 PHDTP = ROPLIN) * (SF-FOL(N}) ' COR 1940
PHDTPP = RBPI(N) K ‘COR 1950
C - - - s = - o
C CDMPUTE PHDTI(!NELAST!C PHIDDT) AND PHDTIP(INELASTIC PHIDUtPRlME) 2 |
£ - - - - - - |

322 ETA = 1, 0 - (iSPHI+SPH[+PHISlNl-PHlD(N)l / (PHIS(N)+PHID(NI§) ** 2C0R 1960
PHDYI = SIGNF * PHDTP * ETA _ COR 1970
PHDTIP = ETA*PHDTPP+4, 0O%¥PHDT PR {SPRI+SPFI+PHISIN) =PHIDI(N) I*{SPHI+ COR 1980

2 PHISIN))®PHIDP/(PHIS{N)+PHID(N))**3 COR 1990
GO TN 328 . COR 2000

324 PHDRTL = 0.0 _ , COR 2010

PHDTIP = 0,0 . . ' . COR 2020
C - - — - - - - - - - - - - - - - - - -— - - .- .
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325

415

TI50

72

RIS P T £ ¥

T4

169

16

80

85

COMPUTE PHIDOT, PHODTPR, AND PHI

- -_— - -

PHIDOT{NI=PHDTE(N)}+ PHDTI]

COR
PHDTPR = PHDTEP(N) + PHDTIP CDR
SPHI=SIGNF*{PHIMI(N)+0.54DELT* (PHDTPLIN}+PHIDOTIN)})) COR
IF(SPHI .LE. PHIDIN)Y) GO TD 415% COR
1F (LASTIC .LE. O) Q6 = PIINY * ALOGLISF+P2(N})/(SF+P3(N})) COR
PHIDS=PHIRIN) + SF=Q6 COR
IF (PHIDS .LT. PHIDIN}) PHIDS = PHIDIN} COR
IF {SPHI .GT. PHIDS) SPHI = PHIDS CoRr
PHI{N) = SIGNF*SPHI COR
IF {MONCOR) WRITE (6,7901 PHDYP .,PHDTPP ,ETA,PHDT] ,PHDTIP,PHIDOT(N),COR
2 PHOTPR,SPHI sPHIDS,,PHIIN) COR
COMPUTE CONTRTIBUTIONS TO # AND T ARRAYS OF EACH WINDING
NO 76 M = 1 ,NWSUBN : COR
GCNM = 1.0/(XNT(N,M)2%2 *PHDTPR + RW(N,M}) COR
VENM = XNT{N,MI*PHIDOTINY = XUT(N,M)*%22 * PHDTPR * CTJM1 (N,M} COR
IF (NS{N,M) .LE. L.0) GO TO 7750 cor
GCNM = GONM /7 NS{N, M) cor
VONM = VCNM * NSUNyM) CORr
IF (NPIN,M} .GT. 1.0) GCNM = GCNM & NP(N,M) COR
KO = KCIN,M} COR
KOl = KICUN,M) Ccor
KO2 = K2C{N,M) . COR
IF {MONCOR) WRITE (6,779) GCNM,VCNM,KO,KD1l, KO? coR
GCUNsM} = GCNM COR
VC (NyM) = VCNM COR
GD TN (T2, 73,74} +KO cor
H{KD1,K01} = H{KO1,KO1) + GCNM . cor
HIKDI,K02) = HI{KOL.KD2) ~ GCNM CoRr
GCVC = GCNM * YCNM COR
TIKOLY = VYIKOLY + GCVC COR
HIKO2,K01) = H{KD2,K0L) - GCNM COR
H{KD2,K012) = H{KD2,K021 + GCNM ofa]
TLKO2) = TIKND2} - GCVC COR
60 YO 769 ;. OR
HEK O LpKBL) . = H{KOL,KDL) . GCNM, e COR
T(KDL) = T{KOLl} + GCNM  *{VYCNM + F1IKD2)) T CoR”
GO TO 769 coRr
HIKD2,KN2) = HIKD2,K02) + GCNM COR
TIKN2) = TLKDZ2) + GCNM *{-VCNM + ET(KOEN) COR
IF {MONCNR) WRITE {6,776) H{KOLl4KC1}yH{KN1,KN2), HIKN2,KOL), COR
? HIKD2,K02) , TIKOL) , T(KD2) COR
CONT [ NUF COR
IF(ABS (PHDTI) GT. ZVIN)) FLXSH = 1.C COR
CONTINUE COR
RETURN COR
* = PART (2) - COMPUTE WINDING CURRENTS AND TEST FOR CONVERGENCE *
AITKEN = JNOT. AITKEN B COR
NO 100 N=1,NCORE T COR
IF {MONCDR) WRITE (6,1001) N COR
NWSUBN = NWlN) COR
F(N) = 0,0 COR.
DN 98 M = 1,NWSUBN COR
KO = KC(NyM)} COR
KOL = K1CIN,M) COR
KN2 = K2CIN,M] COR
GO TO (87487 ,59),K0 = COR

COMPUTE wINDING VOLTAGES

- - - - _— -

180

2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130

2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310

2320

2330
2340
2350
2360

2380
2390
2400
2410
2420
2430
2640
2450
2460

2470
2480
2490
2500
2510
2520
2530
2540
2550

2560

2370 e
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a7
88

AY

aNaNeNaNe

90

93

94

e ReNal

95

110

112

lalunlnl

114

.98

ano

100

oMo

BV = VI(KO1} -VIXK02)
GO T0 90

RV = VIKN1) - EIIKO2)
GO T0O 90

BV = EllKOl) - VIKOZ!

- o - - - - - - - - -

COHPUTE HINDING CURRENT ClH AND MODIFY ACCORDING TO AITKIN FORMUALA
EVERY OTHER ITERATION (DR HALF-FACTCR FORMULA EVERY ITERATIDN)

IF CIW IS OSCILLATORY

T - - em em am e e e - == am w= o - - -

CIw = GCINM) = (BY = VCIN,M})

IF INPIN,M).GT. 1.0} CIW = CIW / NPIN M)

IF (MONCOR) HRITEL6,795) BV, CIW,CTJMLIIN,M)}CIIJMZINN)
IF (CIJMLIN,M) EQ. CTJM2(N,M) )} GC TC 95

IF (PSTEP .LT. 0.0) GO TO 93

IF (ATITKEN) GO TO 95

IF ((CIW-CIJMLINM)I*{CTIMI (N, MI=CTJUF2{N,F)) LT. 0.0 CIW = CIMW
2 = (CIWN=CIJMLINsMY)I*%2 /J {CIW-2,C¢CTIMLINMI+CTIMZIN,M) )

GO TO 94
IF ((CTW-CTIJMLIN M})®(CTIMLINM}-CIJUNZIN,¥)) LY. 0.0) CIW =

10,5 * {CIJML{N,M} + CIW)

IF lHONCOR) NRITE(6'796| CIH

— - — - - - - - - -

TEST FUR CONVERGENCE DF EACH WINDING CURRENT

— - - - - - - - - -—

IF (CIH .EQ 0 0) GD TO llO

COR

cor
CORrR
Car
COR

COR
COR
COR
Cor
COR

COR
COR
COR
COR
COR
COR

COR

IF LABSTL.O0-CIJMYIINyM) /CIW).GY,. (RELERR+ABSERR/ABS{CIW})IGD TO 9TCOR

CICORE{N,M) = ABSUIPSTEPISCICNRFIN,M) ¢+ (1.0-ABSIPSTEPII®CIW
GO 7O 114

IF ({CTJMLIN, M) EQ. OOV ANDL LC TIM2EIN,M),EQ.0.0)) GO TO 112
ABC = 1.0 .

IF (MONCDR) WRITF (6,9998)

ClCORE(NoN) = Ciw

- -— - - - - - — - - - -

CDHPUTE HMF FOR THE NEXT lTFRATICN

- — - a- - — e i - - - -

F(N) = FIN) + XNT(N Hl . CICDRFIN.H)
IF (MONCODR) WRITE (6+T9TIN.M ,KO1 ,KC2,CIW.CICOREIN,M}, FINIngC

/ CONTINUE.

PREVENT STGP- SHITCHING EXIT BFFCRE INELAST!C SHITCH]NG STARTS

- - - - h -

IF (ABQ lF(Nl! -GT. FDllN)l NDEXIT 0
CONTINUE
IF IABF .GY. 0.01 FETURN ae

- - - - - - - - - - - - -

AFTER CDNVERGENCF IS ACHIEVED: UPDATE THE VALLES OF F,PHIDOT,

AND HINDING CURRENTS OoF PREVIDUS DELTS

— - - - - - - — — - — - - -

Dn T2 N = 1, NCORE
FM3IINY = FM2({N)
FM2IN) = FML(N)
FM1{N) = FIN)
PHOTM2{N) = PHDTML{N}
PHDTML(N) = PHIDOT{N)
PDTEMLINY = PHODTE{N)
PHIMAN) = PHIMZ(N)
PHIM2IN) = PHIMIIN)
PHIMI{N) = PHI(N)
NWSUSN = NWiN)

DO 2326 M=1,NWSUBN
2326 CICOR1(N,M) = CICORE{N,M)
772 CONTINUE

COR
COR
COR
COR
COR
COR

cor
COR

COR

CERr
COR
COR

COR
COR
COR
COR
COR
COR
COR
COR
COR
COR
COR
COR
COR
COR

2570
2580
2590
2600
2610

2620
2630
2640
2650
2650
2670
2680
2690
2700
2710
2720
2730

2740
27150
2760
27710
2180
2790
2800
2810

2820
2830

2840

2850
2860
2870

2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
inlo




i

- -_— - - — — . - - - -

CHECK !F THE RUN SHOULD TERM!NATE EUE TC STOP-SHITCHING EXIY

- - - — - — - - - - -_ - -—

OO

lF(STSHEX \LE. 0.0) RETURN COR 3020

IF(FLXSW «NE. 0.0) RETURN COR 3030

1F (TE .LE. (TIMEIN+RNUDT*DELT }) RETURN COR 3040

IF (NOEXIT .EQ. 1) RETURN COR 3050

WRTTE (6,530) COR 3060

JCAT = 10 COR 3070

RETURN COR 3080

c - - [ ] - - - - - - L ] - - - - - - - - - - - L ] L ]

530 FORMAT{ 1HO, 10X, 19HSTOP-SWITCHING EXIT) COR 3090

774 FORMAT [16H CTJMLIN,M),FMM ,2E22,1%) COR 3100

775 FORMAT {16H NWSUBN,PHT(N) + 1124 2E 22415} COR 3110

776 FORMAT (39H HIlye1)oHIL+2) oHI2, 1 eHE 242 1,TL1),T(2) COR 3120

1 S{/+1H +E22.15:E22.15,E22.15,E22.15,F22.15) ) COR 3130

777 FORMAT (13H CICORE(N,M} ,E22.15) COR 3140

779 FORMAT (22H GCNM,VCNM,KO,KO14K02  ,2E24.15,3112) COR 3150

790 FDRMAT {75H PHOTP ,PHDTPP ,ETA,PHDTI o PHD TP ,PHIDOT (N} , PRDTPR, SPHI, PHCOR 3160

2108 PHI{N) . COR 3170

3 279 H 25E22.15¢791H ,5E22 .15/ 41H ,112) COR 3180

791 FORMAT (30H Q1,Q02+Q4,Q25,06,PHID,PHIDP . COR 3190

1 SO/ olH oE22.15+E22415,E220 15,E22.15,E22,.15) ) COR 3200

792 FORMAT (4OH NITER,SIGNF SF,SPHI s Tlé, COR 3210

1 SU0/s1H JE22,15,E22.15,E22.15,E22.15,E22.15) } | COR 3220

795 FORMAT.A32H BV,CIW,CIJMLIN,M) ,CIIJM2(N,M) /SE24.15) e COR 3230

796 FORMAT (13H CIW{AITKEN) , €26.15) | COR 3240

797 FORMAT (38H NyM,KO1,K02,CIW,CICORE(N,M),FIN},ABC  ,4&16, COR 3250

1 5(/7+1H +E22.15,E22.15,E22.15,E22.15,E22.15) ) COR 3260

800 FDRMAT { 42H FMIUN) o FM2UN) o FML{N) , PHDTM2(N)},PHDTM1{NICOR 3270

2 39H,PHIMIIN) yPHI M2 IN) 4 PHI M1 (N) , PDTEML (N}, COR 3280

3 2SH{CICORLINyJ) yJ=1yN®SUBN) +4{/5E24.15) _) COR 3290

801 FORMAT { 41H SUMF, SUMFT,SMFTN,FDOTAVIN),F(N},PHIIN) COR 3300

2 v20/+5E24.15)) COR 3310

1001 FORMAT (35(3H . }y4HCORE ,13) COR 3320

8001 FORMAT (53H ELASTIC PHIDOT SET TC ZERD AFTER THREE CONVERGENCE COR 3330

2 » LOHFA IL IRES ) COR 3340

BO06 FORMAT (36H EPS,EPSP,EDOTAVIN) PHDTEP ,PHDTEIN) o/ 45E24.15) COR 3350

8765 FORMAT (39H TM1,TM2,TM3,SUMT, SUNTT, SHTSMT,SUNTSQ COR .3360
- 17 St/ TR vE22.15+E22.15,622+15+E22.15+€22.15) ) - - - - .- .. COR 3370

9998 FORMAT (18H DID NOT CONVERGE ) COR 3380

9999 FORMAT (13H CORES } COR 3390

END COR_3400

=
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INDEX*

Alpha values, transistor, 33-36, 3§

Analvsis of:
initial condition—See Initial conditions, solu-
tion of
transient response—See Transient solution,
description of

Analysis of magnetic-core circuits, 121-140
core-diode shift register, 17.4-128

circuit diagram, 1324

input data, 125-133
AUN(K) subroutine, 125-12b
cards, 125, 127
printout, 129-133

operation, 124-125

results, 128-134
output printout, 128-133
plotted waveforms, 198, 134

information-sensing driver, 136, 138-140
circult diagram. 138
input data, 138-139
operation, 136, 138-13¢
resulting plotted waveforms, 139-140

list of circuitrs, 121
overall timer circult operation, 122-123
two-phase current driver, 128, 135-137
circult diagram, 135
input data, 135-136
operation, 128, 135
resulting plotted waveforms, 136-137
Auxiliary variables, 109, 117-11%, 125-126
AUN(K} subroutine:
description, 109, 117-119, 125
lossary, local, II.90
%isting for core-diode shift-register circuit, 126

.Beta values, transistor, 38. 87
“BH" core input data—See Cere input data, “BH”
Boundary continuity in.éh (F)} model, 61-62

CAP subroutine:
background, 18-20, 86-93
lossary, local, IT.85-86
isting, I11.163

Capacitance, diode model:
diffusion, 26-27
junction. 30

Unlabeled page numbers correspond to Volume I. Page numbers preceded by the label.'ll."cu;{fﬁpand_to Volume II.
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Capacitor:
current, 19
derivation of aAH and AT, 18-20
input dava, 85-87, 1I.24
wmodel, 18
subroutine listing:
CAP, II.163
RWCAP, I1.125-132¢

atl and AT expressions, 19-20

Card deck:
AUX(K)—See AUX(K) subroutine
input data—See Cards, input data
Cards, input data, II.31-59
circuit elements, I1.21-16
capacitors, II.24
cores:
“BH”, II.40-4a
“&F", I1.33-39
diodes, II.28-29
inducters, I1.25-7g
resistors, [1.22-23
sgurces:
current and floating veltage, IT.21
time-variable and dec, II.5, IT.16-17
transistors, [I.30-32
zener diodes, I1.927

parameter deviation, II.47-59
capacitors, I1.50
cores:
“BH'* data, IT.58-59
“¢F"" data, II.56-57
~ diodes: I1.53
inductors, I1.51
photocurrent, I1.47
resistors, EI.49
sources:
current and floating-voltage, 11.48
time-variable and dc, IT.4T
tramnsistors, II.54-53
zener diodes. T1.52

run control, EI.1-20
continuation, I¥.1
convergence means, [I.4
failure-termination conditions, 1I.20
initial conditions, I1.4-3, I1.14
MONITOR printout, II.2
normal-termination conditions, II.18-19%
plotting, IT.5-11
prient plottiftg, II.5-11
printout, II.5 {
radiation photocurrent, 1.15
specification of maximum at, II.12-13
temperature, 1I.12
time limit, II1.1
variable count, IL.5
variable-values saviug, 1I.3
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3 N5 oS SO0y e
core-diode Shitt restster (72
inforTation - senstnye drisver  D0H
rrmer. 127-173
two-phase current driver. 133

subrouttres. descriprion of:
o443
Tebhods

Uircurt-element
computatIon.
ConterSenee

divdes gnd tratststor cun.tiens ZT7-28. @i
magtetic Sores. f1-§20 ©1-02

fioa chart. 8B

thtttal conditlons, 92-50

caspetic care—ses Lore subroatines, conpu-
‘t.lti\"
Part «i'—ridlins H and T arravs. 3%-wu
Parct 1_'-meputa’1un ¢f currents and coover-

velce Hhi-u
FEEEM—Ser ELFV sibrowtine
READ-BERITE. 5:-87

count . &3
fiow vharr. sl
masnelle Core—Nee
AEAD - WRITE
paraneters, gn-57
subroutine pas
tercinals, 83 8~
tvpes. B3-8n
Circult elesents:
Capavitur—anse U

dfparitor
core—See Lore. Taghelld

Lure subroutines,

current source—Nee lurrent source
diode—See Diode

inductor—Ses Inductor

reststor—See Fesistor

scanning in filline B and [ arrava. fr

subrottipes—See Livcuit-elerent subrowiines
three-terminal——Ser Transistor
transistor—See Transi=tor
two-lerminal—ge Tuo-terminal
xu[t&“e source—See \oltaee source
zeaer diode——See Zener diode

Co"putdtton circuit-elerent subioutines:

description—Jee Lircuit-element subroutines,

de=Lr1p:10u uf.

computation
[1sting

See Program listing

Conputation of:
corg parameters—Sege (ore parameters.
corputation of
initial conditions
zolution of
{ransient response——3
description of

—3ee Inttial conditions,

Ree Transient solution.

Lomputer program—3See Paoardn description and
Prograr lizcing h

Lont tnued run;

card entrv. 170
effect. @a_ 1gl
provi=ion, TO-81

H“C\D ~ubrout1ne

.. description. I[1
i7 glessary. local. II.83
! tnput data. 111
Sl IistiusA 10132133
Lon‘erseuce-
criterta:
S core-sinding current. 97
' diode model. 27-78
methods;

modified Newton-Baphson for dicde model. 27-

Newton-Raphsen for cores  11-42 .
modification by Aitken's formula. 6f
modification by “ialf” formula, &2

T o~ Lo : e
modification by preéviess iteration. 92

cirentt element

23
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.

probiers. 120

sper tfreations: .
ae:-rlptznn wIauT
enbv., [[.4

Lore-dloae shift resister,
ercutr diagram, ics
input data. 123-157

AR =abrouttoe.

cards. 123 127

primtent 1260-133
J;erdtzvn 124-123

results. [28-134

outpur priatout.

vlotted wavetorms.

-123
8.1
Lore tppur data. o3-T8, [I.33-40
FH" Kind. n9-T5. 87, IL.40-4n
dimensions. 09 .
dvnazic Bt for ipusotdal Bieo:
corprratien of > F1 parameters,
curves. L
rnpus data, TI. 87,

4

'J +

~

'.J

LTS

Ti-78

II.+35. TL.4e. IL.39
Riri, and Heto. Tr

L

wareforss o
statie Bl )

vozputatten of = F)

curves. ¢ .

ey

paraceters. [l-

input parameters. »G-T1 87, TT-42. LL.45
I1.38-39
hinds. 03
windings. 4g-11. LL.3t TI.23T. 1.4 IT.212
st Find, o3-08. 87, [L[.33-39

dimensiop=. ot

dynaric g (F iz
ccmputat;on of unspecified paramecers. of.
121 e oa ‘
input parameters. o3, 8v. 121, IL.36.
II.39. IL.5T
SESTEIVEE _
corputation of auxiliary parareters. 63-cd
input parateters. gt.n3. §7. I1.33. IL.33
TL.3
Core. magnetic:
sonvergancs. mearhod  11-12 e
derivation of - ¥ and - T f0-1 3 _ .
dynamic I, 1 F1—See Dvnaric ath; model -

equivalent of ideatical switching cores in:
parallel. 13-41
series. 13-15

input data—See Core input data

polarizy ef:
currents.
Fand - 10-11

static =(F1—See Static z(F+ model

subroutine listineg:

(DRE. I1.176-187

H-41

RMORE 11.13¢
RWCORF. 11.157- 143
RACORH. 11.144-151

switching model—See Core wodel

switching resistance, 47

winding=. &I ‘
SH oand =T expressions. 42-43 -

{ore naterial. ferrite rs. tape-wound:
data. o3, nv ‘.
FoF 1s. T°K. 73
o U

11.38. 11.12.

specification.
TIL. 43




Core model, 45-63
elestic &, $5-50
suxiliary parameters, 45-46
averaging F(t), 46-49
houndary llm;Ls 49-50
effect of sign of F, 46
E(P), 45
fr)l 46
,,f,e F.F_qy). 46

PL[F.F_,)], 46
% e[ Fi- 1)'F( -2)° ( 3)] 48-49
G[Foyyr Fogye Frogl. 48-99
inelastic ¢, 50-62
dynamic ¢ (F)}, 59-62 (See also Dynamic ¢h(F)

model) P
effect of sign of F, 50
negligible value, 49- 50, 68

static #(F), 53-59 {Sze also Static ¢(F) model)

¢i(¢,r), 50
& @ F), 51
input data, 63-78 (See also Core input data)
g o] [ 60 78 (See also Core input data,
“BH"” kind)
“hF''__63-68 (See also Core input data,
“pF" kind)
summary, 62-63

Core parameters:
“BH', 69-71, 87, I1.42-43, 11.45-46
computation of:
dynamjc
lrle to “(ﬁF” 74 78
unspecified, 68
static:
auxiliary, 54-56; 65-68
“EI” o “oF”, 71-74
example, 131-132
input data:

dimensions, 64, 69, 87, 1I.35, IL. 38, I‘ 42,_

O T1.45
dnmmr
'ﬂﬁP' 71, 87, 11.43, I1.46
“gF"”, 65, 87, 121, II 36, 1I.39
static:
“PBH", 69-71, 87, II.42, I1.45
AHF G4-65, 87 il. 35. 11.38
“bF7 g4-65. 87, 121 11.35-36, II.38-39

UORF. subroutine:
description, 100- 103 (See also 45-63, 86-93)
lossary, local, 11.88-89
?15L1ng 11.176-182

Core subroutine listing:
CORE, II.176-16.
RWCORE, II.136
RWCORF, I1.137-143
‘RWCORBH. 11.144-151
Core subiouiines, description of:
CORE, 100-193
initial conditions, 100
MONITOR WRITE statements, 102-103:
Part (1): filling H and T arrays, 101-102
Part {2): computation of winding currents
and convergence, 102
RWCOBE, 98-99 >
RWCORF, 99-100 -
BWCORH, 100 !

" Current source:
input data, 85-87, 11.21
suErouLlne llstlng
Tvs, II. 160 161
. RWIVS, II.{21-122
ol and AT, 15

185

Data, input—See Input data
Debugging means.—See MONITOR WRITE statements

Derivation of AH and AT:
general:
three-terminal circuit element, 9-14
two-terminal circuit element, 1—9
specific:
capacitor, }8-20
core, 40-43
current source, 15
diode, 25-33
inductor. 20-22
resistor, 15
transistor, 33-40
voltage source, 18
zener diode, 23-2%

Diffusion capacitan":‘of diode model, 26-27

Dimensions, input core, 64, 69, 87, IT.35, TI.38,

IE.42, 1I.45

DIOD subroutine:
background, 25-33, 86-93
flossary, local, IT.86-87

isting, I1.167-169

Diode:

constant t3rms, 32
convergence method, 27-28
current, 26, 31
dc curve, 26 29
derivatiow of afl and AT, 25-33
diffusion capacitance, 25-27

temperature -effect, 26-27
input data, 85-87, II.28-29
junction capacitance, 26, 30
model, 25-27, 30

llnearlzed 28-29
subroutine listing:

DIOD, 11.167-169

' RWDIOD, ¥T.131-132
AH and AT expressions, 30—33
At-dependent -terms, 32

Dynami-e ¢ 4E). model 5962

approx1mate parameter eVaIuaclon, 61-62
boundary-continuity conditions, 61- 62
general model, 59.62
of tape-wound core, 61
parasmeters:
computation of unspeC1f1ed 61-62, 68
definition, 60-61
input, 65
plot, &0

regional expressions, 61.

Elastic flux switching-—See Elastic ¢ component

Elastic ¢ component
computablon
ebugg1ng,.102 103 °

exclusior, 101, 120, II.33, II.40, I1I.178
in CORE subroutlne, 101
method, 48-50, 62-63

model, 45-46

parameters: -
auxiliary, 43-46, 48-49 _
anut 64- 6‘ 87, I1.35, I1.38, II.56

it ke,

&




ELEM subroutine:
convergence means, 95-97 _
{low chart, 96-97 W
lossary, 9;, 11.85 i
isting, TI.158-159 i
Parce (1), 95-96
Part (2) ] 95"97
subroutine calls,
tasks, 94
variables, 94

95-97

Error-message printout:
elastic ¢ set to zero to improve convergence,
11.178, 11.182
excessive pumber o
capacitors, 1. 125
cores, 11.136
core windings, 11.138, I[1.142, II.150
diodes, $T.131-132
inductors, T11.127-128
nodes, IT.103, 11.106
resistors, 11.123-124
sources; -
current and floating voltage, 11.121-122
time variable and dc, II.103, 11.106
transistors, JI.133, 11.135
unknowns, 11.103, 11.106
zener diodes, 11.129-130

failure to converge in:
initial-conditions solutien, 1T.157
transient solution, 11.95,-11.98
inconsistent spec1f1rat10ns for saving variable
values and solving initial conditions,
11.156-157
looping in;:
MOD subroutine, I1.168-169
TRAN subroutine, T1.171, IL.175
missipg core windings, 11.138, T1.142, ;I 150
missing data for V-vus,-V plots, II 103, I1.106
singular matrix in:
initial-conditions solution, II 156 157
transient solution, I1.95, 1I1.98

Experimental verification for magnetic-cove
circuit analyses:
~gore«drode-shift-register, 328, 134-
two-phase curreat driver, 136- 137

IT1.126

Failure of: -
circuit, 108, 113, TI.20
* convergence, 120-121
injtialsconditions solu'son, 113-114
transient solution, 81-82, 108

Ferrite cores—See Core material,
tape-wound

ferrite vs.

Filling H and T arrays, 6
Flow-chart of;
computation Cllculb-elemenL subroutine,
general, B8
ELEM subrout1ne, 06-97
general organization of MIRAC, 81 .
BEAD-WRITE circuit-element subroutlne,
general, 84 ’
suhzoublne calls in MTRAC, 105-106
Flux-switching model—See Core model
Flux-switching parameters-ﬁSee Core parameters

Frequency of dynamic B(H) curves, 70, 74-77
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Glossary of variables; 11.61-90
COMMON, 11.61-72
local, I1.73-90
AUX( ), I1.90
CAP, 11.85-86
CORE., 11..88—89
pIQD, IT1.36-87
ELEM, I1.85 (See also 94)
HOLLER( , ), [I.74
IND, II.86
INTIAL, T11.85
Ivs, 11.85
main program, II.73-T4
PAREN( y, I1.79
PLAPR( ), 11.75-76

PLT( , ., , ), 31,77-79
PRPLT( | . . )y I1.76-77
RES, 11.85

RWCAP, 11,79

RACND, T11.85

RWCORE, II.81

RWCORF, 1I.81-82
RWZORH, 11.82-85
RWDIOD, II.80
RWIND, 1I.80
RWIVS, 11.79
AWRES, I1.79
RWRUNC, IT.74-75
RWIRAN, T1.80-81
RWZEN, TI. 80

Ll
used by several circuit- element suhroutlnes,

T1.73
ZEN, T1.86

HOLLER( , )} subroutine
description, 110
lossary, local, IL.74
isting, I1.100 /

e

IND subreoutine:
background, 20-22, 8§-93 o
lossary, local, 11.86 v
isting, I1.164-165

Inductor:
current, 22
derlvatlun of AH and AT, 20-22
input data, 85-87, I1.25-26
model, 20, 22
nonllnear. 22-23
subroutine listing:
IND, II1.164-165
RWIND, IT1.127-128 =
aH and AF expre551ons, 29- 23

Inelastic ¢ cofaporent:
computation: {
.debugging, 102-103
in CORE subroutine, 101-102
method, " summary of, 63
model, 50- 62 =
dynam1c ¢ (F), 59-62

‘static ¢(F). 51-59
¢(¢ F), 50

parameters—See Parameters of model for core

g

e
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Information-sensing driver, 136, 138-140
circuitv diagram, 138
input data, 138-139
operation, 136, 138-139
resulting plultcd waveforms, 139-140

Initial-condivions printout:
control by main progrvam, 104-105, 107
example, ]129-133
in B-W circusrt-element subroutines’
general, B83-84
BRCORF suhrou{ine, G9-100
velation to convergence failure, 120
run control:
reneral, 80-81
in RWRUNC subroutine, J11-113

Initiagl-conditions, selutien of;
in CORE subroutine:
description, 100
Visting, [F.176-177
INTTAL suhrnutinc:
called by main program,
description, [13-114
glossary, local, I1.85
listing, 11.156-157

method in MIRAC, 92-93
printout, 80-8§, 104
speciflication, 80-81, II.5

lupur data, 84-87, 119-120, T1.1-59
AUN(K) subroutine, 109, 117-119,

. capacitors, 85-87, IL.24, 11.50

cores,

“BlP, 69-78, 87, 11.40-46, 11.58-59

“alt pl-68, 87, I11.33-39, J1.56-57
curvenl sources, 85-87, 10.21, 11.48
diodes, 85-87, IT.28-29, 11.53
l]IuaLlaged clrcuils:

core-diode shift leglbtel 125-127

|nlulmatton-hen51n3 d11v01, 138-139

two-phase current driver, 135-136
inductors, 85-87, I11.25-26, 11.5}
“parameter geviation, 120, Ho L, A 47-69
prlntout—qSee Printout of input data

raciation photocurrent, IT.15
resistors, 85-87, IT.22-23, TI 49

Fun control:
conlinuation, IT.]
conyvergence means, I1.4
failiure- termination conditions, [1.20
initial conditions, 17.4-5, I1.14
MONTTOR printout, 1.2
normal-termination conditions, 11.18-19
ploLLlng 11, 5221
prim pluLtlng IT. 5-11
printout, 1I.5
spcclf;cawjon of maV1mum at,
time limie, II.1
variableevalues saving, 1I[.3

source deck, 109, 117-119, 125-126
lemperature, 1r.13
time-variable and de sources, TL.5, I1.16-17,

IT.47 &
transistors, 85-87, 1I.30-32, 11.54-55

[4-105, 115

125126

I1.12-13

virfable count, 117, 125,136, 139, II.5
vellage sources; floaLlng 85-87, 11.21, T1.48
zener diodes, 83"87 IT.27, 1I1. 59

INTLAL subrouL\nL
description, 113-114 (See alse 80, 92- 93)
glossary, local, 11.85
Listing, [1.156-157

AL W, = e kg

187

MMF C!

IVS subroutine:
background, 15, 18, 86-93
rlogsary, lecal, I11.85
isving, I1.160-161

Junction capacitance of diode model, 30
Kirchoff's current law, application of, §
W

Listing, program—See Program listing
Local variableﬁ_qSechlussary of variables, local

Looping message in;
DIOD subroutines;
TRAN subroutine,

11 168-169
IT. 171, I%.175

Magretic core—See (ore, magnetic

- Magnetic-core circuit analysis—See Analysis of

nagnetic-core circuits
Magnetic-core model~See Core model
Main program—sSee MTFRAC main program
Matrix arrays [H and 1], 6
cases; '
transistor-—See Transistor, four cases of
two-terminal element—See Fwo terninal
circuit element, three cases of
clearing, 6
contribution by specific circuit elements:
capacitors, 19-20
“cores; 42=43 T
current sources, lh
diodes, 30-33
inductors, 22-23
resistors, 15
transistors, 34-40
voltage sources, 18
zener diodes, 25

filling procedure, 6
Matrix equation, T = [] % Vi

derivation, 1-6
expression, &

Memory occupancy of NTRAC:
entire program:
segmented, 114 ]
unsegmented, 109, 114
main proguvam, 109 .
segments, 115
bubroutiues,‘llo

Messages:, i
error—See Erlol -message printout
termisation—See Fexmlnattou-mesaage printout

ma&netlc Lore
definition, A0-41
eflecL on:, .’
elastic ¢,,¢5~50 .
Lnelastlc b 50-63
L static ¢, 51-59
gubaﬁ?d leue at first 1teldtlon, ¢a»49




'
INDEX
Mode:
circuit-operation, 128, 135-17
R(v), 17

variable-source, 107, 113
At, 108, 112

Model for;
capacitor, 18
core, 45-63
elastic ¢, 15-50
inelastic ¢, 50-62
static ¢{F), 51-59

diode, 25-27, 30
induecvor, 20, 29

f resistor, 15-17

- transistor, 33-34
voltage source, 18
zener diode, 23-25

MONITOR WRITE statenents: .
application, 120-121
conditional centrol, 108°
in CORE subroutine; 102-103
provision, 79
specification, 111, II.2

MIBAC main program:

escription:
initialization, BG-81, 104-107
transient solution, §2-83, 105-109

Iflow chart:
general organization, 81
subroutine calls, 105-106

listing, IT.91-100

memory occupancy, 109

MTRAC subroutlines:
description:
detailed—See Program description: MIBAC
subroutines
genetralis-See Circuit-element subroutines
A individual subroutines..See Subroutines in
: MTRAC
listinge—See Program listin

Newton~Raphson convergence method:
for core model, 41-42
modification by:
Aitken formula, 91
“half” formula, 92
modified for diode model, 27-28

Nodal voltages, 5-6, 117,125
Normal-termination conditions, 108, 11.97-98

Operation, circuit;
core~diode shift register, 124-125
information-sensing driver, 136, 138-139
two-phase current driver, 128, 135

Ovganization of MIRAC, 80-83
flow chavrt, B1
initinlization, 80-81
transient solution, 82-83.

Dutput results: )
auxiliary variables—See AUX(K} subroutine
{requency of plotting or print-plotting

. atid pripiut: :

S descripeiofd, 107-109

5 specifications, IT.5

© table &f HHMés;'subjECt[“ﬁﬁh“mémbT? sccupancy, I'I0 - © 70

plotting:
in main program:
calling pTot subroutine PLAPR( ),
106, 109
storing in plot arrays VP( , ) and

PLAPR( ) and PLT( , , , ) subroutines, LI,

II,108-131, TI.115-119
specifieations, 112, 11.7
rint-plotting:

b contrel by main program, 109

PLAPR!{ ) and PRPLT( , , , ) subroutines, 1L1,

I1.108-114 .
specifications, 1.7
printout of variables ws. vtime:
exnnple, 133
general, 81-83
in main program, 109

Parabelic &i(é) core model, 50
Parameter deviation in-rerun, 99, 113, 120

I1.47-59 (See also Cards, input data, '
parameter deviation)

Parameters of model for:

capacitor, 18, 87, I1.24
core;

dimensions, 64, 69, 87, 11.35, I1.38, II.42,

11.45

dynamic:
“BH' input, 71, 87, II.43, II.46
“BH'-to-*F’ conversion, 74-78
computation of unspecified, 68
temperature effect on Fb/FO' 78

“oF" input, 65, 87, 121, IT1.36, 1I.39

static:

auxiliary, 54-56, 65-68

“BH'"'-to-*¢F" conversion, T1-74
“HF't input, 64-65, 87, II.35, 11.38

diode, 25-27, 30, 87, IL.28-29
temperature effect on &, , and T, 26-27

inductor, 20, 22, 87, II.25-26
resistor, 15-17, 87, II.22-23
transistor, 33-34, 87, II.30-32
voltage source, 18, 87, 11,21
zener diode, 23-25, 87, II.27

PARFN( | } subroutine:
description, 111
lossary, local, II.79
%isting, 11.120

Peak &i(F)_~See Dynamic &%(F) model

Photocurrent—See Radiation photocurrent
PLAPR( ) subroutine: '

escription, 111
\floSsnry, local, TI1.75-76
Jlisting, I7.108-111 ‘

Plotting and/or print-plotting: -
in main program: . : _
calling p?ot subroutine PLAPR( ), 106, 109
storing in plot arrays VP( , ) and TF( ),
107-109
PLAPK( ) and PLT(
JI.108-111, IT.

1
) subroutines, 1ill,
1 : '
specifications, 11

RSO, e S PeI T
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PLIC , , ., )} subroutine;
description, 111
glossary, local, 11.77-79
listing, 17.115-119

Print-plotiing—See Plotting and/or print-plotting

Printout of:
error messnﬁes——gee Error-message printout
initial conditions:
general, B0O-81
in main program, |04
input data;
control by main program, 104-105, 107
example, 125, 12B-132
in B-W circuit-element subroutines:
general, 83-84
RWCORF subroutine, 99-100
relation to copvergence failure, 120
run control:
general, B0-81 ’
in RWRUNC subrountine, 111-113
MONTTOR WRITE statements;
application, 120-121
conditional control, 108
in CORE subroutine, 102-103
provision, 79
specifications, 111, TI.2
output results:
auxiliary variables—See AUX(K) subroutine
frequency of print<plotting and printout:
description, 107-109
specifications, [],5
print platting:
control by main program, 106, 109
PLAPR( ) and PRPiT{ , , , } subroutines,
111, T1.]108-114
specifications, 112, II.7
variables vs, time;
L example, 133
RS genergl, 81-83
- in main program, 109

s

el termination messages, caused by o
circuit-failure condition, 108, [1.98-69
normal condition, 108, 1I1.97-98

time limit, 108, II.98

Program description:
circuit-element subroutines—See Circuit-
element subroutines
CORE subroutines—See CORE subroutines
FLEM subroutine-—See ELEM subroutine
general organization, B0=83
flow chart, 81
initialization, 80-81 :
transient solution, 82-83 L
rlossary of variables, 11.,61-90 NIRRT
?isting—-See Program Listing
modifications, 79:
MTRAC main progray:104-10Y
initialization, 104-107
transient solution, 105-109 :
MIBAC subroutines, 109-114 (See also Circuit-
element subroutines)
AUX(K), 109
calls, flow chart, 105-106
computation—See (ircuit-element subroutings. ..
computation s R - =
FLEM—See ELEM subroutine ’
HCLLER( , ), 110
INTTAL, 113-114 . .
PLAPR( }, 11l ) i
PLTC , , , ), 111 |
PRPLT( , , , }, 111

READ-WRITE-=See Circuit-element subroutines,
READ-WRITE
RWOND, 114
RWRLNC, 111-113 )
table of names, subjects, and memory occupancy,
110
segmeptation, 114-115
TRAC, 79

Program glossary—-See Glossary of variables

Program listing, 11.90-182
AUX( ), 126
CAP, 11.16%
CORE, IT.176-182
DIOD, 1I.167-169
ELEM, II.158-159
HOLLER( , }. I1.100
IND, II.164-165
INTTAL, I1.156-157
1vS, II.160-161
MTRAC main program, 11,91-99
PAREN( , ), T11.120
PLAPR({ ), T1.108-111
PLT( , , , )}, I1.115-119
PRPLT{ . , , ), 1I.112-114
RES, TI.162
RWCAP, 11.125-126
RWCND, II.152-153
RWCORE, II.136
BRWCORF, II.137-143
RWCORH, T1.144-151
RWDIOD, 1I.131-132
RWIND, II.127-128 o
RWIVS, II.121-122 W
RWRES, T11.123-124
RWRUNC, IT.1061-107
RWTRAN, 11.133-135
RWZEN, II.}29-130
SEQSCL( ), 11.154-155
TRAN, 11.170-175
ZEN, 11.166

_PRPLT( , , ., ) subroutine:

description, 111
Tlossury, local, T1.76-77
isting, 1T7.112-114

Radiation photecurrent, 113, II.15, 11.47

READ-WRITE ciréuit-element subroutines:
description.See Circuit-element subroutines,
.description of, READ-WRITE
listing—See Program listing

Rerun with parameter deviation, 99, 113, 120,
II.47-59
capacitors, 1I.50
cores:
“BH'' data, II.58-59
“pF'' data, II.56-57
diodes, I1.53
inductors, I1I.51
photocurrent, T1.47
resistors, IL.49
souUrces:
current and floating-voltage, 11.48
time-variable and de, I11.47
transistors, II.54-55
zener diodes, IT.52

RES subroutine:
background, 15-17, 86-93
lossary, lacal, I1.85:
%isting, I1.162

s
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Resistor:
input data, 85-87, [1.22-93
subroutine listing:
RES, 11.162
RWRES, 11.123-1924
time-variable model, 15-17
s oand AT, 15

Results, output—See Output results
Run control—See Cards, input data, run control
Run-time limit, ]0B, §1.98

RWCAP subroutine:
glossarvy, local, T1.70
input data, 11.24 (See also 83-87)
listing, T1.125-126

RMWCND subroutine:
escription, 114
glossary, local, 11.83
input dava, |14
listing, 11.152-153
BWCOBE subroutine:
description, 98-99 (See also 63, 85-86)
glossary, local, 11.81
input data, TT1.33
listing, I1.136

HWCORE subroutine:
description, 99-100 (See also 63-68, 85-87)
glossary, local, T1.81-82
input data, [1.33-39 (See also 64-635)
listing. 11.137-143

RWCORii subroutine:
description, ]100 (See also 69-78, 85-87)
glossary, local, T1.82-B%
input data, I1.40-4¢ (See also 69-T1)
listing, TI.144-151

RWDIOD subroutine:
glossary, local, I1.80 ’
input data, 11.28-29 (See also 85-87)
listing, I1.131-132

RWIND subroutine:

glossary, local, TL.80
input data, 11.25-26 (See also 85-87)
Fisting, I1.127-128

RWIVS subroutine:
glassary, local, I1.79
input data, 11.2] (See wlse 85-87)
listing, 11,121-122 :

RWRES subroutine:
glossary, local, T1.79
input data, [1.22-23 (See also 16-17, 85-87)
listing, 11.123-124
BAWRUNC subroutine;
description, 111-113
glossary, local, 1E.74-75
inpat data, I1T7.1-20
listing, 11.101-107

RWTRAN subroutine:
glossary, local, 11.80-81
input datn, 11.30-32 (See also 85-87)
listing, 11.133-135

RWZEN subroutine:

glossary, local, IT1.80
input data, IL1.27 (See also 85-87)
Tisting, T1.129-130 v

Seémentation of MIRAC, 114-115

INDEX

190.

SEQSOL subroutine:
desuription, 111
%lossary. local, II.85

isting, 1I.154-1535

Singul ar-matrix message for:
initial-cordition solution, 11.156-157
transient salution, IL.95. T1.98

Sinuscidal-volYtage core data:
computationof & (F) parameters, 74-78
curves, 0. P
input datajy 71,,87, TI.43, I1.46, L1.59
waveforms of  B(t), B{(t), and H{t), 76

Solution of:
initial conditions—See Initial conditions,
solution of
transient response—See Transient solution,
description of

Source deck, input-—See AUX(K) subroutine
Source, time-variable and dc, input data TL.5, -

1T1.16-17
Square-loop core model-—See Core Medel
Square-loop wagnetic core—See (,re, magnetic

Static #(F) model, 51-359
general model, 51-58
auxiliary parameters:
computation, 65-68
definitions, 54-56
region I, 51-52, 54, 56
region 2, 51-56
“ region 3, 52-53, 535-57
region 4, 52-53, 55-57 .
region 5, 52-53, 55-537
region 6, 52, 34, 57-58
regional expressions, 536-57
six-region plot, 52
patametels:
auxiliary:
computation, 65-68
definitions, 54-56
Cinput, 8458577 7
plot, 52
simplified models, 52, 58-59
Type A, 52, 38 -
Type B, 32, 58

Type C, 52, 59
Type B, 32, 59
Type E, 52, 59

Type F, 52, 39
Subroutine tabulation:
calls, 105-106 -
names, subjects, and memory occupancg, 111
RW and computation circuit-element, 83 )

"Subroutines in MTRAC:

AUX( )
description, 109
lossary, local, IT.90
%istingr 126

AP: )
background, 18-20, 86-93
glossary, local, I1.85-86
listing, II.103 S

CORE:

description, 100-103 (See alse 45-63, 80-93)
glossary, -Jocal, 11.88-89
listing, II.176-182
DIOD: .
background, 253-33; B6-93
lossary, local, II.86-87
%isting, I1.167-169




Subroutines in MTRAC: continued
ELEM:
description, 94-97
glossary, local, TI1.85
isting, 1I.158-159
HOLLER!{ . )
description, 110
%!ossary. local, IL. 74
isting, 11.100
IND:

background, 20-22, 86-93

glossary, local, I1.86

listing, IL.164-165
INTTAL:

description, 113-114 (See also 80, 92-93)
lossary, local, II.83

fisting. 1I. 156-157
TVS:

background, 15, 18, 86-93
flossary, local, II.85
isting, [I.160-161 -

PAREN ( 3
description, 11l
flossary, local, IT.79
isting, I11.120
PLAPR{ ):
description, 111
flossary, local, II.75-76
isting, TI.108-111
PLT(, , , ):
description, 111
%lossary, local, 11.77-79
isting, [I,115-119
PRPLTC , , , M
desceription, 111
flossary, local, II.76-77
isting, I1I.112-114
RES:
background, 15-17, 86-93
lossary, local, 11.85
%isting, 1T1.162
RWCAP:
glossary, local, 1I.79
input data, -11.-24 {See also- 85-87) -
listing, II.125-126
RWCND:
description, 114
glossary. local, I1.85
input data, 114
Jisting, Y11.152-153
RWCORE :
description, 98-99 (See also 63, 85-86)
glossary, local, TI.81
input data, II. 33
listing, II.136 '
RWCORF : L
description, 99-100 (See also 63-68, 85:87)
glossary, local, I1.81-82 : b
input data, IU.33-39 (See aelso 64-65) y
listing, II.3}37-143 : s
RWCDRH: ‘
+ description, 100 (See also 69-78, 85-87)
glossary, local, TI.H2-85
input data, I1.40-46 (See also 69-71)
listing, II.144-151
RWDIOD:
glossary, local, II1.80 \a _
tnput data, I1.28-29 (See also 85-87)
listing, II.131-132
RWIND: :
glossary, local, II.80
input data, II.25-26 (See also 853-87)
listing, I1.127-128
RWIVS:
glossary, local, II.79: :
input data, [I[.21 (See also 85-87)
listing, IJ7.12j-13%

INDEX
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Threshold of: LT _ ﬁ

RWRES: -
glossary, local, I1.79
input data, II.22-23 (See also 16-17, 85-87)
listing, II.123-124
RWRUNC:
description, 111-113
glossary, local, I1.74-75
input data, IJ.1-20
listing, 1I.101-107
RWTRAN:
glossary, local, 11.80-81
input data, II.30-32 (See also 85-87)
listing, II.133-135
RWZEN:
glossary, local, II.80
input data, II1.27 (See also 85-87)
listing, 11.129-130
SEQSOL:
description, 1]1
lossary, local, II.85
isting, II.154-155
TRAN:
background, 9-14, 27-29, 33-40, 86-93
lossary, local, II.87-88
fisting, IT.170-175
ZEN:

béckground, 23-25, B6-93
glossary, local, II.86
listing, II. 166

Tabulation of:

circuit-element:
input parameters, B7
maXimum count, 83 =
subroutines, 83 o,
terminal order, 86 i
types, 86

MTRAC:
segmentation, 115
subroutipes, 110

specified static parameters:
Bd(H). 71

Tape-wound cores—See Core material, ferrite
v$. Lape-wound
Temperature:
effect on:
Fo/F, of cores, 18
End and Tb of diode, 26-27
entry, 112, 11,12
Terminal data, order: of, 86

Termination-message printout:
circuit-failure condition, 108, II.9B8-99
normal condition, 108, I11,97-98
run-time limit, 108, I1.98

Three-terminal circuit element—See Transistor

static #(F), 51-53 b
¢P(F). 60-62 T

Time-limit specification, I1.1

Time-step At: . :
adjustment in ELEM subroutine,.94-98
artifice for solving initial conditions,
92-93, 112 '

in computing 2H and AT of:
capacitors, 19-20
cores, 47-49, 101
diodes, 32-33
inducfors, 22
transistors, 38-40




INDEX
'Fime~stgp Al continuned: {Unknowns—See Nodql voltages
in main program: . Yo pul :
initializing previous values, 107 USKEX?K%u;ﬂg}oi{gnigl1]?-110

updating ¢, 108 \? e, |
in RWRING subroutine: variable definitions, 11§-119

e . - 118
reading in and storing, 112 F. ¢, and é, 118-119

setting to 100 for solving initial “r
cond%tionS. 112 _ RbTil’ 11? 8
specilications for maximum values, I1.12-13 va}gnbiﬁeindlx pumbers. 117 ;
Timer-circuit operation, 122-123 convergence problems, 120-121 i
TR - - core parameters, 121 ;
TRAC PIEbinmr 40, 79 inputadata cards, 1%9-120, 11.1-50 (See alsp '
TRAN subroutine: Cards, input data e '
background, 9-14, 27-29, 33-40, 86-93 parameter deviation, 120, IT.1, 11.47-59 1
/ glossary, local, 11.87-88
N listing, IT.170-175
Transient analysis of magnetic-core circuits— ‘
See Analysis of magnetic-core circuits ) -
o . s s ' Variable glossary—See Glossary of variables
I'ransient solution, description of: )
computation in n circuit-element subroutine, Variable-values saving, IT1.3
cong;g% by ELEM subroutine, 94-98 Variables, auxiliary—See Auxiliary variables
general, 83-83 ' Voltage source:
1n COBE subroutine, 101-102 floating {in series with R_}: '
in main program, 105-109 input data, B85-87, II.21 |
magnetic-core circuits—See Analysis of subrontine listing: ;
magnetic-core circuits IVS, 11.160-161 i
Transistor: _ BWIXS.TII.121'122
: 3 ol and AT, 18
: ﬂéﬁgavliiggs’3gg'gg' 38 time-variable or dc (connected to ground):
: : ccn;tht verms. 38 evaluation in main program, 107
cnrrents 0-14 input dava, II.5, 1[.16-37
derivation of aff and AT, 33-40 storage, 113 ' °,
four cases of, 9-14 Voltages, nodal, 5-6, 117, 125 i
V., V. and V. unknown, 9-12
1D kndwn; V. dud Vi unknown, 12-13
V. known; VC and ¥V, unknown, 13 e P
PE known; ‘B and Vc unknown, 14 Wavel | ¢ T ool
- , . aveforms, plots of:
; 1ngut dg;aéLBS-BTi 11.30-32 gore-diode shift register, 128, 134
L m?hfoi.m; s T . ..information:sensing driver, 139-140 . _ .
b‘H“Tﬂﬁﬁl IIIEBé?%éS sinusoidal B(t} and resulting B(t) and H(t), 76 B
TRAN' it 1%0_1?5 two-phase current driver, 136-137 "
A and AT expressions, 34-40 Winding, core: '
At-dependent terms, 38-39 linkage, 40- 41
U PR resistance, 40-42 _
I“é??éctogﬁ_“l“dlnb' , turns—See Turns, core-winding
incremental switching resistance, 43 two-terminal circuit element, 41-43
ﬁNF, 30-#1 Worst-case analysis, 99, 113, 120, II.47-59
Aff and AT, 42 ‘
in analyzed magnetic-core circuits, 124, 135, 138
input deta, 87, T1.34, 11.37, 11.41, II.44 :
T“o:pha§g cgrr%nt driver, 128, 135-137 ZEN subroutine:
circuit diagram, 135 back d 9
input dava, 135-136 ‘ ic g:gu“ i ‘31251185893
operation, 128, 135 _ %igiin'y'Ilofgﬁ' ]
resulting plotted waveforms, 136-137 g, A
) . . . Zener dinde:
Two-terminal circuit element: current, 23
3 curr:pt, 11 derivasion of Al and AT, 23«25
T equation, input data, B85-87, I1.27
equivalence for elements in: mQSels. 23-25
pnrgllglé %~3 - : : - sub;outin;llisting:
series, 3- RWZEN, I1.129-130
egu:valent.circuit, 1 : ZE%, II.lﬁé i
Ell::Sari?.at;u;m,f 1? 5 o and AT expressions, 25 R A e
wwee cases of, 7-¢ :
: Vo and Vp unknown, 7-8 _ : . - . - " %
; V. known and ¥, unknown, 9 ' ' . !
: ¥, unknown and ¥y known, §-9 f: i
:‘: 3 y
‘ i * A, ‘ ¥
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