with your

Circuit Analysis

TRS-80 Computer

Here are five programs to simplify electronic design work.

3 Qs

28 PRINTTAB(AS); "VARIOUS A.C. FORMULAS":PRINT
35 PRINT "ENTER NUMBER NEXT TO UNKNOWN: ®:PRINT
48 PRINT "PERK YOLTS=1",, "PERIOD-FREQUENCY=4"

414 PRINT "INSTANTANEQUS VOLTAGE=2", "WRVELENGTH (METERS OR FEET)=5"
43 PRINT "ANGLE POINT ON WAYE=3", "RMS-PERK-RYERAGE CONYERSIONS=6":PRINT

S8 INPUTREQUESTED FORMULA IS "1
IF U=t GOTO90
IF U=2 GOTO148
IF =2 GOTO410
IF U=4 GOTO460
IF U=5 GOTOS68
IF U=6 GOTO199
INPUT*ENTER INSTANTAREQUS YOLTRGE®; 1
198 TNPUT*ENTER ANGLE IN DEGREES"; X
19 GOSUB 38376
128 PRINT"PERK YOLTAGE EGUALS *; I/¥; *VOLTS"
138 EW
148 INPUT"ENTER PERK YOLTAGE IN VOLTS™E
158 INPUT"ENTER ANGLE IN DEGREES®; X
168 GOSUBZ0376
178 PRINTTHE INSTANTANEOUS VOLTRGE 15" EAY; "YOLTS"
189 END
198 PRINT*ENTER THE MUMBER NEXT TO THE KNOWN VOLTAGE"
209 PRINT"RMS (EFFECTIVE) VOLTRGE 1°
218 PRINT"PERK YOLTRGE 2
220 PRINT"RVERAGE YOLTRGE 7
236 INPUT*THE KNOWN VOLTRGE 15U
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BY ROY BABYLON

HE first program in this group deals

with six areas of general interest in
ac circuit design. The first three have to
do with the relationship among peak
voltage, instantaneous voltage, and the
angle of the sine wave. The next two in-
volve the relationship between frequency
and wavelength. Anyone working with
tuned circuits or antennas will find these
sections useful. A unique feature of the
program is that it gives answers in both
feet and meters. This part is also helpful
in converting scope readings. Normally
measured in time (period), these readings
are converted into the more familiar and
useful frequency equivalents. The final

248 IF U=1 GOT0270
259 IF U=2 GOT0318
28 IF U=2 GOT0368

part of the program handles conversion
between the various relationships of rms,
peak, peak-to-peak, and average ampli-
tude values.

The program was converted from a
Level I to a Level II format (which ex-
plains its layout), and it is directly com-
patible with either one. The main differ-
ence between the two formats is that
Level II has subroutines such as square
root, angle functions, etc., built in. This
is why all the subroutines were placed at
theend of the program. For a Level I ma-
chine, enter the program as written. It
must be modified accordingly for a Level
II machine.

270 INPUT"ENTER THE RMS VOLTRGE"; X

289 PRINT"THE PERK TO PERK VOLTRGE IS"; 2. 828X; "VOLTS"
298 PRINT"THE PERK VOLTAGE 1S";1. 444%X; "YOLTS"

i 309 PRINT"THE AVERAGE YOLTRGE 1S";. 94X, "¥OLTS®

385 END

3@ INPUT"ENTER PERK YOLTS":P

328 PRINT"THE PERK TO PERK YOLTAGE 1S"; 2P; "WOLTS"
330 PRINT"THE RMS VOLTRGE 1S";. 787#P; "YOLTS"

348 PRINT"THE RVERAGE VRLUE IS";. 6364P; "VOLTS"

345 END

368 INPUT"ENTER RVERRGE VOLTAGE":R

378 PRINT"THE PERK VOLTAGE 1S";1. 57#R; "VOLTS"

388 PRINT"THE PERK TO PEAK YOLTAGE 1S":3. 144R; "VOLTS"
398 PRINT"THE RMS VOLTRGE 1S"; 1. 14%; *YOLTS"

482 END

418 INPUT"ENTER PERK YOLTRGE"; P
420 INPUT"ENTER INSTANTANEOUS YOLTAGE®; I

438 S=IP
435 GOSUB 28550

448 PRINT"THE ANGLE ON THE SINE WAVE 1S°;Y; “DEGREES®

442 END

444 INPUT"ENTER PERK VOLTAGE";P
445 INPUT"ENTER PHASE RNGLE IN DEGREES"; ¥

46 GOSUB 20376

448 PRINT"THE INSTRNTANEOUS YOLTRGE IS"; P#Y; "YOLTS®
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452 END

468 PRINT® PERTOD=1 . FREQUENCY=2 "
470 INPUT"FORMULA DESIRED 15" ¥
480 IF =1 GOTO 56@

708 PRINT"THE FREQUENCY OF";W; "FEET IS"; 984E8/M; "HERTZ"
748 END

30376 Z=ABS(R)/K: ¥=24R

38388 IF X368 THEN X=X/268 : X#(X-INT(X))*368
490 IF ¥=2 GOTO 520 - 30398 IFYDOOTHENX=%/98: Y=INT(X) : R=(X-Y¥)*+90-ONYGOTOZ8440, 20428, 38430
50@ TNPUT"ENTER FREQUENCY IN HERTZ";F 30488 X=X/57. 29578 (IF ABS(X){Z 48616E-4 Y=0:RETURN
518 PRINT"THE PERICD OF";F; "HERTZ 15" 1/F; "SECONDS" 38405 GOT030440
529 END 30418 ¥=98-X : GOTO 39489
530 INPUT"ENTER PERIOD IN SECONDS™:T 30420 ¥=-% . GOTO 30400
540 PRINT"THE FREQUENCY 15" 1/T; "HERTZ" 30430 ¥=X-90 : GOTO 30460
52 END 30448 Y=K-HRNRR/GHRERARAHAK, A 2B-XAKH LR AR HNAR /5048
560 PRINT" WARVELENGTH=1 , FREQUENCY=2 " 38455 RETURN
578 INPUT"DESIRED FUNCTION 2" X 30568 REM *ARCCOS* INPUT S, OUTPUT V.M
588 IF ¥=1 GOTO £6@ 38518 REM Y IS IN DEGREES, W IS IN RADIANS
598 IF ¥=2 GOTO 650 38528 GOSUB 30558 : Y=98-Y : W= 1 578796-W : RETURN
687 INPUT"ENTER F IN HERTZ"F 38558 %=5 : IF ABS(S)(= 787187 THEN @610
618 Y=2E8/F 3568 R=1-545 : IF %@ THEN PRINT S “IS OUT OF RANGE" : STOP
620 - ¥=9B4EB/F 308570 W=K/2 © 2=8
638 PRINT"THE WAYELENGTHCLAMBDA)IS EQUAL TO";Y: “METERS OR™;X; "FEET® 38588 Y=(XA-W/2 ¢ TF (¥=9)+(Y=2) THEN X=W : GOTO 38618
640 END 39608 W=WY o Z=Y . GOT030580
550 INPUT"ENTER WAVELENGTH®: W 30618 Y=XERENEK/GHXRRERRIRRA B7THRERAR AKX ERAX RS, 464286E-2
667 INPUT® METERS=1 , FEET=2 ";C 30620  HEYHXERERERERERFXEXKKHT, B38194E-2
670 IF C=1 GOTO €98 38625  IF ABS(S)D. 787107 THEN W=1 S570796E-2
688 IF C=2 GOTOD 70@ 30630 Y=W57. 29578 : RETURN

698 PRINT"FREQUENCY="; 3E8/W; "HERTZ"
695 END

impedance Matching

HIS short program for the TRS-80
Level II was designed to furnish the

through 130 print component identifica-
tion and values for the circuit drawn by

proper values of resistors for an L-type
impedance-matching network and also
draws the circuit diagram and figures out
the system loss in decibels.

The program is self-prompting and
uses no subroutines. Lines 20 and 30 ask
the designer for the two impedances to be
matched. Lines 40 through 70 are the
“working” lines and operate on the data
supplied in lines 20 and 30. The working
lines are self-explanatory. Lines 90

lines 140 and 150. Line 140 draws all the
horizontal lines, and line 150 takes care
of the vertical. Line 160 is a simple clock,
which keeps the drawing on the screen
for a predetermined amount of time.
With the value used, the drawing re-
mains for about 35 seconds. (To increase
this time, increase the value of “N.”) Af-
ter the clock in line 160 times out, the
computer goes to line 170 which returns
it to line 10 to await the next problem. &

18 05

15 PRINTTRBCASS "L TYPE IMPEDANCE MATCHING NETHWORK"

28 INPUT"ENTER INPUT IMPEDANCE™: 2

30 INPUTUENTER QUTPUT IMPEDANCE": 22

48 Ri=21#5GR(1-(22/215)

8 R2=22/SOR{1-(Z2/700%

68 MSOR(Z1/Z+50R(CELZ2)-10

78 L=2feL OGN ALOGI IR

o s

9 PRINTESRE, "2 IN 22"

188 PRINTRZBS, "Ri="; RL; "OHMS"

118 PRINTESER, "2 QUT L0

120 PRINT@S2G, "LOSS IN DBS IS%L

138 PRINT@S3S, "Ra="; R2: "OHMS"

146 ¥=15:FORX=18T038: SET(K. ¥ NERTA: Y=12 | FORK=3ATOSE: SETCR, V) NEXTR: ¥=18: FORK=3AT058: SET{X, ¥) :NEATA: Y=15: FORK=5RT0488: SETCX, ¥ - NEKTX
=24 FORK=74TORT : SETCH, ¥ NEWTA ¥=32 . FORK=F4T087 | SETCH, Y3 (NEXTH: ¥=36 FORX=1AT0408 : SETCX, 1) - NERTK:

156 ¥=38:FORY=12T048 SETCX, ¥ NEXTY  ¥=58 FORY=12T048 SETCH, ¥ - NEATY : #=08: FORY=15T021 : SETCA, Y0 (NEXTY  H=74 - FORY=24T0R2: SETLX, ¥ - HEXTY:
#=87 (FORY=24T032: SET(X, ') | NEKTY, ¥=8: FORY=22TOR6. SETLR, Y2 NEXTY:

158 FORN=1TO40608  NEXTN

17@ GOTO 42
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18 0s

28 PRINTTRB(15)"VARTOUS CRPRCITIVE FORMULRE"

3@ PRINT"CHARGE ON A CRPACITOR M
4@ PRINT"VALUE OF A CRPACITOR (PHYSICAL FRCTORS) (i
5@ PRINT"ENERGY IN AN ELECTROSTATIC FIELD n"
£ PRINT"RESISTOR & CAPACITOR TIME CONSTANTS "
78 PRINT"SERIES & PARALLEL RERCTANCES #5°
£0 PRINT"CRPRCITIVE RERCTANCE k"
9@ PRINT" IMPEDANCE L7
1@ PRINT"SERIES/PRRALLEL CAPRCITORS LS
128 INPUT U

130 ON 1) GOTO 135, 299, 335, 375, 515, 565, 685, 645

13508

148 TNPUT"ENTER UNKNOWN 6=1 , C=2 , E<2%§

158 ON % GOTO 169, 246, 250

168 INPLIT"ENTER CAPACITOR VALUE IN U-FARADS"; €

170 INPUT*ENTER YOLTRGE™; ¥

189 PRINT®THE CHARGE 15" (C#Y)/(4E6); "COULOMBS OF ELECTRONS *
199 END

208 INPUT®ENTER VOLTAGE" ¥

228 TNPUTENTER CHARGE IN COULOMBS"; 8

230 PRINT'THE CRPRCITANCE 15"; (Q/V)*(AEA); "MICROFARADS"

24 END

250 INPUTENTER CRPACITANCE N L-FARADS"; C

260 INPUT*ENTER CHARGE (9) IN COULOMBS";@

278 PRINT®THE YOLTAGE 1S"; (Q/C)MEG; "YOLTS"

20 END

299 INPUT"ENTER AREA OF PLATES IN SO. METERS";A

30A INPUT®ENTER DISTANCE BETWEEN PLATES IN METERSY:D

318 TNPUTYENTER DIELECTRIC CONSTANT (FROM TRBLE)*:K

229 PRINT"THE CRPACITOR YALUE 1S"; Ka(R/D)*8, 85; "L-Ul FARRDS"
=0 EN

75 1S

349 TNPUTYENTER THE YOLTRGE YALUE"; ¥

350 INPUTUENTER CAPRCITOR VALUE IN L-FARADS":C

268 PRINT'THE ENERGY N THE ELECTROSTATIC FIELD 15" 1/(24CIR(YL2)#(1E6); " JOWLES”
70 END i
5 oS

389 INPUTYENTER UNKNOWN , TIME=1 , RESISTOR=2 , CRPACITOR=3";X
399 ON % GOTO 400, 446, 480

478 INPUT"ENTER RESISTOR YALUE N OHMG"; R

418 INPUT"ENTER CAPACITOR VALUE IN U-FARADS";C

426 PRINT'THE TIME CONSTANT 15"; RACHLE-6, "SECONDS"

0 END

£5.05

448 TNPUTYENTER TIME IN SECONDS"; T

450 TNPUIT"ENTER CAPRCTTOR IN U-FRRADS"C

468 PRINT®THE RESISTOR YALLE 15%; T/CHIEG: "0HS"

78 END

475 (LS

450 TNPLT'ENTER TINE TN SECONDS; T

78

ERE is a Level II program cover-

ing eight different areas in the de-
sign of capacitance networks. The first
three areas are of primary interest to stu-
dents taking a course in electronics and
will probably be of little use to experi-
menters. The other five areas, however,
will be useful for both groups.

The program is self-explanatory and
self-prompting when run. One unique
feature of the program (section 8) allows
you to change the total capacitance of a
network by a specific amount. This sec-
tion of the program not only tells you
what value to add, but also tells whether
to put the added capacitance in series or
parallel. &

499 TNPLIT'ENTER RESISTRCE TN OHMS"; R

508 PRINT"THE CRPRCITOR VALLE 15" T/RXIER, "L-FARADS"

510 END

5 05

520 INPLIT"ENTER CRPRCITIVE RERCTANCE (XC1)'A

538 INPUT"ENTER (¥02)";B

548 PRINT'THE SERTES RERCTANCE 15", Fi+E; "IHMS CRPACITIVE"
550 PRINT®THE PARALLEL REACTANCE 15" (RAB)/(R4BY; "DHMG"

%6 END

%5 LS

578 INPUT"ENTER CAPRCITOR VALUE IN U-FARADS"; C

539 INPUT"ENTER FREQUENCY IN HERTZ";F

598 PRINTTHE REACTANCE 15" (1/(6 284FACHIE-6)); "0HMS OF 4C®
&0 END

685 (L5

618 INPUT"ENTER REACTANCE (XC) IN (HMS":E

620 INPUT"ENTER RESISTANCE IN OHMS®:R

539 PRINT®INPEDANCE (Z) EQUALS®: SORC(BI2)+(RT2)); "OHIS"

649 END

#5 (LS

658 INPUT"ENTER 4 FOR TOTAL YRLUE . 2 FOR CHANGING TOTAL YALUE™; 0
€7 ON 0 GOTO 670, 84@

65 (L5

678 INPUT'ENTER NUMBER OF CRPACITORS USED, 2, 3, (R 4% %
680 ON ¥ GOTO, 685, 725, 75

685 LS

699 INPLIT"ENTER YALUE OF C1";R

708 INPUT*ENTER VALLE OF C2%8

718 PRINT"THE SERIES YALUE 1S"; CR¥B)/(R+B); "AND THE PARALLEL VALLE 15"; f4B: "-FARADS"

728 END
725 (LS
738 INPUT"ENTER YALLE OF C1":R
748 INPUT"ENTER VALLE OF C2";R
750 INPUT"ENTER VALUE OF C2%C

768 PRINT*THE SERIES YALUE 15" 4/(1/R+1/B+1/C); “AND THE PARALLEL YALUE 15°; R4B4C; "U-FARADS"

R END
75 CLS
788 INPUT"ENTER YALUE OF C1':A
798 INPUT"ENTER VALUE OF C2":B
890 INPUT ENTER YRLUE OF C2iC
810 INPUIT"ENTER VALUE OF C4";D

820 PRINT"THE SERIES WALUE 15" 1/(1/A+1/B+1/C+1/D); "AND THE PARRLLEL VALUE 15"; R+B+C+D: "II-FARADS"

& END
N5 05

848 INPUT'ENTER PRESENT TOTAL VALUE OF CAPACITANCE™: T

85@ INPUT"ENTER DESIRED VRLUE";D
860 IF T>D GOTO 87 ELSE 889 -

78 PRINT"TO, OBTAIN"; D; "RS A FINAL YALUE , ADD"; ((T¥D)/(T-D)); "IN SERIES WITH YOUR PRESENT CIRCUIT®

875 END

389 PRINT"TO OBTRIN': D; "AS A FINAL VALUE ADD™;D-T; "IN PARALLEL WITH YOUR PRESENT CIRCUIT."

290 END

POPULAR ELECTRONICS
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F YOU are designing a common-

emitter amplifier such as that shown
in the diagram and have only minimum
information about the transistor, this is a
useful program to have. The only data
needed is the maximum collector cur-
rent, maximum collector voltage, beta,
and type of transistor (silicon or germa-
nium). The layout of the program is
straightforward and it is self-prompting
when run.

Lines 30 through 70 ask for informa-
tion needed for the calculations in lines
80 through 140. Lines 150 through 190
print out the results of the calculations
and label what they are. These values are
the “ideal” and it is up to the designer to
pick the closest standard values
available.

The remainder of the program draws a
schematic of the circuit and labels all
parts values. Line 200 begins by asking if

RI R3

a schematic is necessary. If not, the pro-
gram jumps to line 220 which ends it. If a
schematic is desired, the program jumps
to line 230, which begins the graphics by
clearing the screen and then printing the
al parts values and labels. Lines 250
through 310 draw the rest of the
schematic.

Line 320 is a simple clock. With the
value of “N” used, the graphics remain
on the screen for about 20 seconds. To in-
crease this time, make “N” a larger num-
ber. After the clock times out, the screen
is cleared and the program is sent back to
= line 20 to await the next problem. o

R2 R4

20 PRINT"COMMON EMITTER AMPLIFIER"

38 INPUT"ENTER MAX. COLLECTOR CURRENT®:A

49 INPUT"ENTER BETR";B

38 INPUT®ENTER YCC YOLTAGE":C

68 INPUT"ENTER TYPE: SILICON=1 . GERMANIUM=2";D
78 INPUT®ENTER LOWEST FREQUENCY TO BE AMPLIFIED";K
86 E= 5«A‘IC

99 F= 45sC/YC

188 G= 1xC'VE

116 I=E/B‘IB

128 IF D=1 H=G+ 6 ELSE H=G+ 3’VB

138 J=(C-F)/1 ‘M

148 L= 1x(G/E) :M=(1/(6. 28+KxL))*1E6

158 PRINT*R4="; J; "OHMS"

168 PRINT"R2="; (G/C)*J; "OHMS"

178 PRINT"R3="; (C-F)/E; "OHMS

188 PRINT"R4="; G/E; "OHMS"

198 PRINT"CI="; M; "MICRO FARRDS"

209 INPUT"IS A SCHEMATIC DESIRED ? VES=1 , NO=2";R
218 IF R=1 GOTO23BELSE 220

226 END

230 CLS

248 PRINTE264; "R1" :PRINTR248, "R3" :PRINT@49, "YCC" :PRINTE349, "C" :PRINTR469, "B" : PRINT@S48, “E" : PRINTE?16, "R2" : PRINT@730, “R4" :PRINTE?43, *
C1 =":PRINT@914, "GROUND" : PRINT@492, ; J; :PRINTE218, ; (C-F)/E; :PRINT@75, ;. 25+J; :PRINTE723, ; G/E; :PRINTE?47,; M; ® MICRO FARADS"

250 X=48:FORY=17T026:SET(X, V) :NEXTY:

260 X=40:Y=20:SET(X, V') :X=48:Y=20: FORN=1T040: SET(X, V) : X=X+1. 5:Y=Y-. 5:NEXTN:X=53:FORY=14T016: SET(X, ¥ :NEXTY :X=53 : FORY=28T038: SET(X, V)
NEXTY:X=48:Y=24:SET(X, V) : X=40:Y=24 : FORN=1T018: SET(X, V) : X=X+1. 5:Y=¥+. 5:NEXTN:

278 Y=4:FORX=26T053:SET(X, ) :NEXTX: Y=6:FORX=22T038: SET(X, ¥) : NEXTX: ¥=6: FORX=49T057: SET(X, ¥ :NEXTX: Y=14 : FORK=22T038 : SET(X, 7" : NEXTX: ¥=1
4:FORX=49T057 : SET(X, V) :NEXTX: ¥=22: FORX=26T048: SET(X, V' : NEXTX: Y=38: FORX=22T038: SET(X, ¥ :NEXTX:

280 Y=38:FORX=49T057:SET(X, ¥) :NEXTX: ¥=28: FORX=52T069: SET(X, ¥ : NEXTX : ¥=33: FORK=64T074 : SET(X, ¥) : NEXTX : ¥=35:FORX=64T074 : SET(X, ¥ : NEXTX:
Y=38:FORX=49T057 . SET(X, ¥) : NEXTX: Y=38: FORX=22T038: SET(X, ) : NEXTX: ¥=38: FORX=49T057 : SET(X, ¥) : NEXTX:

298 Y=40:FORX=26T063:SET(X, ¥) :NEXTX: Y=6:FORX=22T03@: SET(X, Y :NEXTX: Y=6: FORX=49T057: SET(X, ¥ : NEXTX : X=39 : FORY=3T04 : SET(X, V) :NEXTY . X=22
:FORY=6T044:SET(X, ¥) :NEXTY : X=26: FORY=4T06: SET(X, ¥ : NEXTY : X=26: FORY=14T038: SET(X, ¥ : NEXTY:

398 X=26:FORY=38T048:SET(X, ¥ :NEXTY: ¥=49:FORY=6T014 : SET(X, ¥ :NEXTY: X=49 : FORY=38T038: SET(X, ¥') :NEXTY : X=33: FORY=4T06 : SET(X, ¥ :NEXTY: X=3
3:FORY=38T04@:SET(X, V) :NEXTY : X=57:FORY=6T014 : SET(X, ¥ :NEXTY : X=57: FORY=38T038: SET(X, ¥) :NEXTY:

318 X=69:FORY=28T033:SET(X, Y) :NEXTY:X=69:FORY=35T04@: SET(X, ¥) :NEXTY:X=40: FORY=40T042: SET(X, V') :NEXTY : X=30: FORY=6T044 : SETCX, ¥ :NEXTY :X
=22:FORY=3@T038: SET(X, ) :NEXTY : X=20: FORY=38T038: SET(X, ¥) :NEXTY:

328 FORN=1T010608:NEXTN: (1S

332 G0TOZ8
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200
210
220
230
240
250
260
270
275
280
290
300
310
320
330
340
350
360

80

CLS
PRINT@16,"VO
INPUT"ENTER
INPUT"ENTER
INPUT"ENTER
INPUT"ENTER
INPUT"ENTER
J=D/A
K=E/A

LA/ %]
F=A/.1%K
INPUT"ENTER
IF M=1 THEN
IF M=2 THEN
IF M=3 THEN
CLS

PRINT"THE CIRCUIT YOU HAVE PICKED WILL REQUIRE ONE ZENER DIODE AND ONE SERIES RESISTOR.

G=(Cc-A)/(1.
I=(C-A)*(1.
H=A*(J-K)
PRINT"CALCU
PRINT"CALC.
PRINT"CALC.
PRINT"MAX.
PRINT"MIN.
PRINT"MIN.
PRINT"MAX.
PRINT"
PRINT"FOR A
PRINT"R1 SH
PRINT"ZENER
END
PRINT"THE C
INPUT"ENTER
INPUT"ENTER
I=J/N

IF L=1 THEN

HIS final program can be used in

the design of three different types of
zener-diode voltage-regulator circuits. It
was designed and tested with TRS-80
Level II, but is directly compatible with
TRS-80 Level I.

The program is applicable to all three
of the circuits shown in the diagram.
Lines 30 through 70 ask for information
common to all three. Lines 100 through
110 are used only in the first circuit. (We
really don’t care about the diode’s im-
pedance in the other circuits since it isn’t
seen by the load.)

Line 120 asks which circuit is of inter-
est and lines 130 to 150 branch to the re-
spective graphic ‘“‘subroutines,” which
draw the circuits. Lines 860, 1060, and
1250 are simple timing clocks to hold the
schematic of the regulator on the screen
for a specified amount of time. With the
value shown, the display remains for
about 20 seconds.

After the clock times out, the comput-

er goes to the next line which directs the
computer to the proper line number for
the start of that particular part of the
program. The first few lines of each indi-
vidual circuit program query the design-
er for any additional data that is needed.
Following these query lines are a number
of data-operation or formula lines.
Following these calculations, the com-
puter prints the results. Unfortunately
these results are ‘“‘ideal” values, and it is
up to the designer to pick the nearest
standard value. Another set of values is
calculated with a 50% safety factor.
One change you may want to make in
the program is in lines 60 and 70. Instead
of entering power in these two lines, you
may want to enter the maximum and
minimum current. By doing this, you can
eliminate lines 80 and 90. (However, use
“J>’ as the variable in line 60 and “K”’ in
line 70 so that you don’t have to rewrite
these factors in the remainder of the

rogram. O
program Al

Ql Q2
RI RL RI RI
s o
UNREG 5 UNREG REG UNREG REG
INPUT J INPUT 4. D!  OouTPUT INPUT . D! OUTPUT
- ‘ —0 o
= = 2
A B C

The program here is applicable to any one of these circuits.

LTAGE REGULATOR CIRCUITS"

REGULATED OUTPUT VOLTAGE DESIRED";A

MINIMUM VOLTAGE FROM POWER SUPPLY FILTER";B
MAXIMUM VOLTAGE FROM POWER SUPPLY FILTER";C
MAXIMUM POWER OF LOAD";D

MINIMUM POWER OF LOAD";E

CIRCUIT DESIRED 1
720
880
1080

2T OR A5 TEM

’

1%7)
§iAa0))

LATED VALUE OF R1 IS";G;"OHMS (PICK NEXT STANDARD LOWER VALUE)"
WATTAGE OF R1 IS";I;"WATTS"

VALUE OF D1 IS";A;"VOLTS @";H;"WATTS"

LOAD CURRENT IS";J;"AMPS."
LOAD CURRENT IS";K;"AMPS."
DIODE IMPEDANCE IS";F;"OHMS"
DIODE IMPEDANCE IS";F;"OHMS"

<> <> <>

SAFETY FACTOR OF 50%:" s
OULD EQUAL ";G;"OHMS AT";1.5%I;"WATTS"

DIODE D1 SHOULD EQUAL";A;"VOLTS AT";1.5%H;"WATTS"

<>

IRCUIT YOU HAVE CHOSEN WILL REQUIRE 1 ZENER DIODE, 1 SERIES RESISTOR
BETA OF Q1";N

IF Q1 IS SILICON=1,

GERMANIUM=2";L

H=A+.6 ELSE H=A+.3

AND 1

REFER TO CIRCULT #1."

TRANSISTOR. REFER TO CIRCUIT #2."

POPULAR ELECTRONICS



370
380
390
400
410
420
421
422
423
430
440
450
460
470
480
490
500
510
520
530
540
550
560
57.0)
580
590
600
610
620
630
640
650
661
662
. 663
664
665
667
668
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
FORX
820
830
FORY
840
850
860
870
880
885
890
900
910
920
930
940
950
960
970
:FOR
980
:FOR
990
1000
1010
1020
1030
1040
1050
1060
1065
1070
1080
1085
1090
1100
1110
1120
N0
1140
1150
1160
1170
1180
1190
Y=20
1200
=3
1210
=50l
1220
100:
1230
1240
1250
1260

G=(B-H)/I
0=(B-H)*1[2
P=(Cc-H)/G
Q=H*P
R=C-A
S5=J*R
PRINT"RESISTOR R1 CALCULATES TO";G;"OHMS (PICK NEXT LOWEST STANDARD VALUE),AT";
PRINT"ZENER DIODE D1. CALCULATES TO";H;"VOLTS AT";Q;"WATTS"
PRINT"TRANSISTOR Q1 CALCULATES TO";R;"VOLTS (VCE),AT";S;"WATTS"
PRINT" <> <> 193 "
PRINT"FOR A SAFETY FACTOR OF 50%:"
PRINT"R1 SHOULD BE";1.5%0;"WATTS ~ ";G;"OHMS"
PRINT"ZENER D1 SHOULD BE";1.5%Q;"WATTS @ ";H;"VOLTS"
PRINT"Q1 SHOULD BE";1.5%S;"WATTS @ ";1.5%R;"VOLTS"
END
CLS
PRINT"THE CIRCUIT YOU HAVE CHOSEN WILL REQUIRE 1 ZENER DIODE
INPUT"ENTER THE BETA OF Q1";N
INPUT"ENTER THE BETA OF Q2";T
INPUT"ENTER IF Q1 & Q2 ARE SILICON=1
IF L=1 H=A+1.2 ELSE H=A+.6
U=N*T
I=J/N
V=C-A
S=1/T
G=(Cc-H)/S
w=(c-H)/¢G
Q=H*W
o=(c-H)*1[2
P=C-A
R=(C-A)*J
X=(C-A)*I
PRINT"THE CALC. VALUE OF R1 IS";G;"OHMS (PICK THE NEXT STANDARD LOWER VALUE)"
PRINT"THE CALC. POWER OF R1 IS";0;"WATTS"
PRINT"THE CALC. VALUE OF D1 IS";H;"VOLTS @";Q;"WATTS"
SR
S Xes

"WATTS"

, | RESISTOR , AND TWO TRANSISTORS. REFER TO CIRCUIT # 3"

, GERMANIUM=2";L

PRINT"THE CALC. VALUE OF Q1 I "WATTS @ A VCE OF";P;"VOLTS"

PRINT"THE CALC. VALUE OF Q2 I "WATTS @ A VCE OF";(C-A);"VOLTS"

PRINT" 193 @5 <> < i
PRINT"FOR A SAFETY FACTOR OF 50%:"

PRINT"R1 SHOULD BE";1.5%0;"WATTS @ ";G;"OHMS"

PRINT"Z1 SHOULD BE";1.5%*Q;"WATTS @ ";H;"VOLTS"

PRINT"Q1 SHOULD BE";1.5%R;"WATTS @ A VCE OF";1.5%P;"VOLTS"
PRINT"Q2 SHOULD BE";1.5%X;"WATTS @ A VCE OF";1.5%(C-A);"VOLTS"
END

cLS

PRINT@135,"RESISTOR"

PRINT@12,"COPY THIS CIRCUIT DOWN"

PRINT@67,"R1"

PRINT@454," ZENER DIODE D1"

PRINT@490,"LOAD"

PRINT@320,"UNREGULATED INPUT VOLTAGE"

PRINT@499, "REGULATED"
PRINT@564, " OUTPUT"

Y=7:FORX=6T012:SET(X,Y) :NEXTX:Y=5:FORX=12T032:SET(X,Y) :NEXTX:Y=9:FORX=12T032:SET(X,Y) :NEXTX:Y=7:FORX=32T088:SET(X,Y) :NEXTX:Y=3T:
=7T088:SET(X,Y) :NEXTX:Y=32:FORX=80T098:SET(X,Y) :NEXTX:Y=15:FORX=80T098:SET(X,Y) : NEXTX:

Y=26:FORX=44T064 :SET(X,Y):NEXTX:Y=21:FORX=44T064:SET(X,Y) :NEXTX:
X=12:FORY=5T09:SET(X,Y):NEXTY:X=32:FORY=5T09:SET(X,Y) :NEXTY:X=88:FORY=7T015:SET(X,Y) :NEXTY:X=80:FORY=15T032:SET(X,Y):NEXTY:X=54:
=7T020:SET(X,Y):NEXTY:X=54:FORY=26T037:SET(X,Y):NEXTY:X=98:FORY=15T032:SET(X,Y):NEXTY:
X=43:FORY=21T026:SET(X,Y) : NEXTY:X=88:FORY=33T037:SET(X,Y):NEXTY:X=64:FORY=21T026:SET(X,Y):NEXTY:

PRINT@826," CRKT#1"

FORN=1T010000: NEXTN:

GOTO0160

CLS

PRINT @ 12, "COPY THIS CIRCUIT DOWN"

PRINT@80,"TRANSISTOR Q1"

PRINT@390,"RESISTOR R1"

PRINT@462,"ZENER D1"

PRINT@200,"COLLECTOR"

PRINT@285, " BASE"

PRINT@226,"EMITTER"

PRINT@512,"UNREGULATED INPUT"

PRINT@542,"REGULATED OUTPUT VOLTAGE"
Y=8:FORX=6T035:SET(X,Y) :NEXTX:Y=6:FORX=35T065:SET(X,Y):NEXTX:Y=10:FORX=35T065:SET(X,Y):NEXTX:Y=8:FORX=65T088:SET(X,Y):NEXTX:Y=15
X=10T016:SET(X,Y):NEXTX:

Y=32:FORX=6T088:SET(X,Y) :NEXTX:X=35:FORY=6T010:SET(X,Y) : NEXTY:X=65:FORY=6T010:SET(X,Y):NEXTY:X=10:FORY=8T015:SET(X,Y) :NEXTY:X=16
Y=13T017:SET(X,Y):NEXTY:X=32:FORY=13T017:SET(X,Y):NEXTY:

X=50:FORY=10T018:SET(X,Y) :NEXTY:X=46:FORY=18T026:SET(X,Y):NEXTY:X=55:FORY=18T026:SET(X,Y) :NEXTY:X=50:FORY=26T032:SET(X,Y):NEXTY:
Y=13:FORX=16T031 :SET(X,Y) : NEXTX: £
:FORX=16T031:SET(X,Y) : NEXTX:

:FORX=46T055:SET(X,Y) : NEXTX:
:FORX=47T055:SET(X,Y) : NEXTX:

Y=15:FORX=32T050:SET(X,Y) : NEXTX:

PRINT@824,"CRKT#2"

FORN=1T010000:NEXTN:

CLS

GOT0320

CLS

PRINT @ 5, "COPY THIS CIRCUIT DOWN"

PRINT@396,"R1"

PRINT@620, "REGULATED OUTPUT"

PRINT@36," TRANSISTOR Q1"

PRINT@640,"UNREGULATED INPUT"

PRINT@180,"EMITTER"

PRINT@222,"Q2"

PRINT@237,"BASE"

PRINT@279,"C"

PRINT@416, " BASE"

PRINT@590, "ZENER DIODE D1"

Y=5:FORX=6T072:SET(X,Y) :NEXTX:Y=3:FORX=73T0100:SET(X,Y) :NEXTX:Y=5:FORX=101T0111:SET(X,Y):NEXTX:Y=7:FORX=73T0100:SET(X,Y) :NEXTX:
:FORX=29T047:SET(X,Y):NEXTX:Y=24:FORX=29T047:SET(X,Y):NEXTX:Y=17:FORX=50T075:SET(X,Y) :NEXTX:Y=22:FORX=20T027:SET(X,Y) :NEXTX:
Y=13:FORX=50T075:SET(X,Y):NEXTX:Y=15:FORX=76T087:SET(X,Y):NEXTX:Y=15:FORX=40T049:SET(X,Y) : NEXTX:Y=26:FORX=58T067:SET(X,Y) :NEXTX
4 :FORX=58T067:SET(X,Y):NEXTX:Y=40:FORX=6T0111:SET(X,Y):NEXTX:Y=22:FORX=20T028:SET(X,Y) : NEXTX:

X=20:FORY=5T022:SET(X,Y) :NEXTY:X=29:FORY=20T024:SET(X,Y):NEXTY:X=40:FORY=6T015:SET(X,Y) :NEXTY:X=47:FORY=20T024:SET(X,Y):NEXTY:X
FORY=13T017:SET(X,Y):NEXTY:X=58:FORY=26T034:SET(X,Y):NEXTY:X=67:FORY=26T034:SET(X,Y) :NEXTY:

X=62:FORY=18T025:SET(X,Y) : NEXTY:X=75:FORY=13T017:SET(X,Y):NEXTY:X=87:FORY=8T015:SET(X,Y) :NEXTY:X=73:FORY=3T07:SET(X,Y):NEXTY:X=
FORY=3T07:SET(X,Y):NEXTY:

Y=22:FORX=48T062:SET(X,Y) :NEXTX:X=62:FORY=35T040:SET(X,Y) : NEXTY:

PRINT@930, " CRKT#3"

FORN=1T010000:NEXTN:

GOT0490
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