 withyour

Here are five programs to simplify electronic design workK.

308

‘38 PRINTTAB(AS): "YRRTOUS A.C. FORMULAS" - PRINT
15 PRINT "ENTER HUSBER NEXT TO LRKNOWN: *:PRINT
47 PRINT "PERK YOLTS=1" , "PERTOD-FREGUENCY=4"

44 BRINT *INSTENTRNEQUIS VOLTAGE=2", "HAVELENGTH (METERS (R FEET)5*
43 PRINT "ANGLE POINT ON WAYE=", "RUC-PERK-FVERRGE COMVERSIONS=6" :PRINT

56 INPUT"REVESTED FORMULA 1S i

@ IF Ut G700

& IF U=2 GRTD440

@ IF =2 GOT0440

B IF U=d GOTO46R

W IF Us5 GOTOSAA

% TF =6 f0TRIG0

9 [NPUT"ENTER TNSTRRTANEIIS YO TREE"; 1
1 THPUTSERTER ANGLE IN DRGREES®%

1o GOSUB 376 :

129 PRINT*PERK VOLTAGE EQUALS * 1/%; "YOLTS
a8 B

140 TNPUTENTER PERK YOLTAGE TN WOLTS™:E
150 TNPUT™ENTER ANGLE TN DEGREES™ ¥

168 GOSUBZ876

176 PRINTVTHE INSTANTRNEOUS VOLTRGE 157 Ewf: "VLTS"
168 END

190 PRINT'ENTER THE WARBER NEST T0 THE KHOHM VOLTAGE®

208 PRINT'RMS (EFFECTIVE) VOLTAGE 1"
218 PRINT"PERK YOLTAGE a
220 PRINT®RYERRAGE VOLTAGE I
230 THRITTHE KNOWN YOLTABE 157:4
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BY ROY BABYLON

HE first program in this group deals
T with six areas of general interest in
ac circuit design. The first three have to
do with the rélationship 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

240 TF =1 GOTOZ70
258 IF Y=2 GOTO318
268 1F =3 $0T0368

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 IT has subroutines such as square
root, angle functions, etc., built in. This
is why all the subroutines were placed at
the end of the program, For a Level I ma-
chine, enter the program as written. It
must be modified accordingly for a Level
11 machine, &

78 INPUTPENTER THE RHS WOLTRGE™ X

05 END

268 PRINT®THE PESK TD PERK VOLTARE 15" 2 820w “VILTS"
295 PRINT'THE PEAK YOLTAGE 1575 1. 4hdii; *VELTS"
36 PRINTPTHE FVERRGE WILTRGE 16% . 9 "YOLTS"

A INPUTENTER PERK YOLTS™:P

329 PRINI'THE PERK TO PERK VOLTRBE 15" 24: "WRTS
270 PRINT*THE RMS VOLTRGE 16%;. 7074F: ™OLTS"

348 PRINT'THE RYERAGE YRLUE 1S";. €364P; "YOLTS®

345 B

36 THPUT"ENTER AVERRGE VOLTRGE™: R

276 PRINTVTHE PERK VOLTRAE 15 1 S7ef; "WOLTS"

< PRINTTHE PERK TO PEAK VOLTAGE 15" 2 14#4; “WOLTS"
290 PRINT'THE RS VOUTRGE 15" 1. 11#R; "WOLTST

489 ERD

40 THPUTPERTER PERK YOLTAGE™; P
20 THPUT'ENTER TNSTENTRNECUS YOLTRBE" 1

28 517
4315 GOSUB 8T5e

448 PRINT*THE RNGLE ON THE STHE WRYE 15" Yi “DEGREES"

42 END

444 TNPUT*ENTER PEAK VOLTRGE"P
445 THPUT"ENTER PHASE ANGLE TN DEGREES": ¥

4g BOSUR 30376

448 PRINT*THE INSTRHTANECUS YOLTRGE 15" Pa; "RLTS"

POPULAR ELECTRONICS

450 END : 700 PRINTTHE FREQUENCY OF ;M "FEET 15™; 9B4ER/M; "HERTZ"
460 FRINT* PERIOD=1 , FREQUENCY=? " e END
478 TNPUTTFORMLEA DERTRED 15" K W76 Z=ABS NN =2
436 1F %=1 6T 98 307 IF X0368 THEN X=3/368 : Xs(X-INT(X))#368
490 TF =2 GOTO 539 30390 EFKOSOTHENK=Y/98: Y=INT (XD 1 H=(H-Y)490-CHYGOTOI0416, 26420, 30478
A TNPUTYENTER FRERUENCY TN HERTZ“:F IMEE H=N/S57 29578 [IF ABS(N)CZ. dBG16E-4 Y=0:RETURH
519 PRINT"THE PERIOD OF*3F3 "HERTZ 15% 4/F; "SELTHDS” WA GOTOIR4SR
520 END ) 30448 ¥=99-¥ : GOTO 1409
- 52 INPUT"ENTER PERIOD IN SECONDS™:T ' 30428 H=-X  GOTD 0408
54 PRINT*THE FREALENCY 157:1/T; "HERTZ® IR0 H=X-98 --GOTO 30460
= WD : TP YRS G L 2R R R, 5040

568 PRINT" WAVELENGTH=L , FREGUENCY=D ¥
578 INPUTDEGIRED FNCTION 7°5%

569 1F %=1 GOTO 628

B 1F ¥=2 5070 5359

09 TMPUT ENTER F TH HERTZF

H8 VIR ‘

626 ¥=9B4EB/F

638 PRINT™THE WAVELENGTHCLAMBORXIS EQUAL TOM;%: "METERS CR":¥; “FEET"

£40 END

650 TNPUT'ENTER HAVELENGTH™: W

660 TNPUT" METERS=1 , FEET=2 “;C
£70 IF C=1 GOYO €98

£68 1F C=2 GO0 788

598 PRINT"FREQUENCY="; 3E8/U; "HERTZ"
635 END

455 RETURN

10588 REN «HRCCOS+ INPUT 5, DUTPUT ¥, M

WHA REM Y IS IN DEGREES: ¥ 1S IN RADIANS

8528 GOSUB 38958 : ¥=98-Y : W= L 578796-W : RETURN

30558 ¥=5 o IF ABS{S)(=. 707107 THEN 28648

30560 R=1-S¥6 o IF (B THEN PRINY S IS OUT OF RARGE" . STOP

w58 W=k 29

0580 . Y=0AADA2 ¢ IF (Y=RH(Y=Z) THEM =M : GOTO 38618

Wee8 =Y o Z=Y : G0T07858R

JHE10 V=XEXHRKRRAGHIRAGR N, OTSHRARNEK R R4, 4642862
30620 EEVRISEARRASRGRT, 0301 94E-2

W62y IF ABSCS)D. TA7AEY THEN B=3 H78796E-2

30639 Y=lS? 23378 : RETURM

18 €5

HIS short program for the TRS-80

Level IT was designed to furnish the
proper values of resistors for an L-type
impedancé-matching network and also
draws the circuit diagram and figures ount
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

15 FRINTTRBCIS) ™. TYPE TMPEGANCE MATCHING NETHORK"

8 INPUT"ENTER INPUT TMPEDRNCE™: 2
@ TNPUT"ENTER QUTPUT TMPEDRNCE": 22
48 RE=ZIASRR(1-(Z2/215)

W R=72/SARI1- (2277103

60 MeSOR(ZA/22H5RRCCZL/22)-1)

TH L= OGO LGB

® 0 N
0 PRINTESZE, "7 IN 30"

163 PRINTRZB5, "RA="; RL; "OHHIS"
140 PRINTESGR, *2 QT <4<

12 PRINTES26, "LOSS TN DES 15%L.
178 PRINTASIS, "R2="; R7: "HHS"

e

through 130 print component identifica-
tion and values for the circuit drawn by
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 Hne 160 times out, the
computer goes to tine 170 which returns
it to line 10 to await the next problem, ¢

T48 =15 FORY=18TIRR: SETCX, Y1) NEKTH: Y=1 2 FORN=TBTOSE: SETLH) V) -NEXTX: =B FORR=3BT58: SET (K, ¥ (NEATH: Y=4%: FORR=SRTOAGR: SET (X, ') (HEXTR
N=24 - FORM=TATORT  SETUS ) - NERTA: ¥=32 FORA=P4TOS7  SETLR, ) - NEXTI  ¥=36 - FORK=1RT0A8A: 5ET (A 1) (HEKTA:
156 Y30 FORY=12T0A: SETE, V2 L HEXTY  H=S8 FORN=AZTO0E SET (4 - NERTY =88 FORY=15TH24 - SETON V3 (NEXTY : 8=74  FORY=2 TOE2 SETLK, ) HERTY

F=87 [FORY=2ATO32: SETCR, ) - HEATY =R FIRY
158 FORN=ATON 2080  REXTH
178 GOTH 18
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circuit analysis

0s

26 PRINTTABCIS) “YRRIGUS CRPRCITIVE FORMALAE®

0 PRINT"CHIRGE ON R CRPRCTTOR n
0 BRINT'VRLDE OF A CRPRCTTOR (PINGICAL FRCTORS)  A2"
A PRINTVENERGY TN AN ELECYROSTRYIC FIELD fcy
9 PRINT'RESISTOR & CAPRCITOR TIE CONSTANTS 114
70 PRINTAGERIES & PARRLLEL REACTRNCES "
50 PRIRT'CAPRCITIVE RERCTRCE i
98 PRINTINPEOMMCE [T
109 PRINT*SERIES/FRRALLEL CAPRCITORS e
128 TR

130 T 1t GOTO 135, 290, 535, 375, 545 565 605 645

135015

140 THPUT"ENTER IMCHDIM =1, 02, E=%R

150 (8 ¥ GITQ 168, 240 230

160 THPUT"ENTER CAPRCITOR YALUE TH U-FARADS": C

L7 INPUTPERTER VOLTRAGE™ ¥

198 PRINT™THE CHARGE 15" (S4¥)/(1EGY; "COULOMBS {F ELECTRONS *
190 EHb

@ IHMITUENTER VI TAGE™: Y

29 THPUT*ENTER CHRARGE TN SOULONES"; €

3% PRINT'THE CRPRCITRMCE 1673 (0/VD3(1E6), "HICROFRRADS"

240 EN

6 TNUTENTER CRPACITANCE [H U-FRRADS®, C

266 THPIT*ENTER CHARGE () TH COLLOMBS™; 8

279 FRINTTHE WOLTRGE 15° {B/C)4iER, "HLT5"

280 ENp

298 INPUTYENTER RRER OF PLATES IN S0. METERS"R

3PA TWPUTYENTER DISTANCE BETHEEN PLRTES 1 METERSD

748 THRUTVENTER DIELECTRIE COMSTANT (FROM TRELEY™.K

9 PRINTTHE CRPACTTCR YALUE 157 KaR/D)sf 853: "I FARRDS"
% R

315 IS

349 THPUT"ENTER THE VILTRGE VALLE"Y

350 THPUTSENTER CRERCTTOR YALUE M UHFAPRDCYSC

365 PRINTTHE EXERGY TH THE ELEETROSTATIC FIELD 5% 1/ (EA0 (L 2P EER) " IR ESH
79 EWe

3 S

200 THPUTOENTER UMKHOMN , TINE=L , RESISTOR=2 . CRPRETTOR=3"R
30 Q4 ¥ GOTO 408, 449, 482

4BA DEFUTENTER RESTISTOR YRLUE IR OHAS™R

440 THPUT'ENTER CAPACITOR YALUE [N U-FARRDS";C

4% PRINT'IHE TIME CONSTRNT 15% RaCH4E-6, "SECONDS"

20 END

$5 05

M40 INFUTENTER TINE TH SECODS™ T

456 THRITPENTER CRAPRCTTOR 1N U-FRARADS'C

460 PRINT™THE RESISTOR VALLE 15 T/CHIEG: "IHIE"

476 BHD

5 0

45A MPUTPEHTER TIYE TH SECROS™TY

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 (scctlon §) allows
you to change the total capacitance of a
network by a specific amount. This sec-
tion of the prodgram not only tells you
what value to add, but also tells whether
to put the added capacitance in series or
parallel,

430 THRUT"EMTER RESISTREE M (HHGY P

589 FRINT'THE CAPRLITOR VALLE 5% T/RMES, “L-FARADS™

e E

55 (15

520 INPUT°ENTER CAPRCITIVE RERCTRNCE (X010%8

536 TNPUTENTER (4C2)%:R

548 FRINT'IE SERIES REFCTRNCE [5°, ReB “OHYS CRPACITIVE®

5D PRIMTTTHE PARALLEL RERCTAICE 15" (RAE)/CRHE), THHE"

0 EN

55 LS

575 HPUTTENFER CRPACITOR YRLLE I U-FARRDS™;C

508 THPUTPENTER, FREQUENEY IN HERT2':F

598 PRINT*THE REACTRALE 15% (1/(6, ZOHFACHIE-6)): "IHIS OF 2
63 B

a5 s

£40 IMNITENIER FERCTIIE G 1 THAE" 8

620 JWPET"ENTER RESISTRE TH OHS™SR

570 PRINTIRFEDAEE (2) ECERLS") SERCCRL ) +(RLD))y "OHNE"

0 END

3 1S

€58 THPUTEINTER, 4 FOR TOTAL VRLUE . 2 FOR CRANGING TOTAL YALUE", G
685 B 0 BTH 676, 845

65 15

&7 INPUTPEKTER KURBER (F CAPRCTTORS USED. 2. 3, (R 4%
66 06 X GO0, 635, 725,775

65 15

§57 THPUT'EWTER YRLUE OF C1"iR

783 THRUT'ETER VALUE OF (2%8

740 PRTHT*THE SERIES YALUE 15" (ARE)AROED; "RHD THE PRRALLEL VALUE 15" MBs “U-FRRADS"
8 M)

75 0s

738 THPUT'ENTER YRLUE OF C3%A

740 THPLT'ENTER VAL OF C2%B

756 INUIEEATER VALUE OF C3%C

760 PRINTITHE SERIES YRLUE 15" 1/(A/SL/BH/C): "R THE PRRRLLEL YALUE 5™ ReBHC U-FARROS"
7T B

75 05

780 [IEUT'ENTER VALIE OF C1%A

790 IMUTRWTER VRLYE [F (2%

0 THATENTER WLLE (F (3%

819 TIPUTENTER VALLE O 4% 0

220 PRINTETHE SERIES VALUE 15% 1/4/1/BH1/CH1/D); "SHD THE PRRRLLEL WALUE 15" ReBACD; "1)-FRRADS
=0 B

B I

" R4 THRUSTPENTER PRESEET TOTRL VALIE OF mPﬁEI'FMCE‘

958 [NPUT*ERTER DESIRED YALUE™:D

%9 IF T G119 &7 FLSE 829 -

270 PRINTSTO, BTRIN™: D RS A FINL YALUE , AOD5 ((TD)/(T-03): *TH SERIES WITH VOHR PRESENT CIRCUIT”
9% Bk

269 PRINT™TO ORTATH®; D; *S A FINAL YALUE ABO*; D-T; *IN PARALLEL WITH YOUR: PRESENT CIREUIT.”

63 W

POPULAR ELECTRONICS

20 PRINT®COMMON EMITTER AMPLIFIER®
30 INPUT'ENTER MY COLLECTOR CURRENT*:R

43 INPUT"ENTER BETA"; B
38 INPUT®ENTER YO YOLTRGE®;C

F YOU are designing a common-

emitter amplifier such as that shown
in the diagram and have only minimum
information about the transistor, thisisa
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
whén run.

Vee

iRl R3

al

R2 . R4

€9 INPUT'ENTER TYPE: SILICON=L , GERMANIUM=2";D
7@ INFUT"ENTER LOREST FREGUENCY T BE RMPLIFIED®K

88 E= 5¢‘1C

99 F= 45400

168 G= 1+L'VE

11¢ I1=E/B‘IB

128 IF D=1 H=G+ 6 ELSE H=G+ 3"VE
138 J=(C-F)/T ‘M

148 L= 1x(G/E) :M=(1/ (6. 2841 ) )eAEE

158 PRINT*RA="; J; "0HHS"

168 PRINT*R2=" (G/C)+J; “OHMS"
178 PRINT*RI="; (C-F)/E; “OHHS
188 PRINT*R4="; G/E; "R

199 PRINT*CI="; N *NICRO FARADS"

208 INFUT"IS A SCHEMATIC DESIRED 7 YES=1 , NO=2;R

218 IF R=1 GOTO230ESE 220
220 END

238 LS

240 PRINTE284, "RA" :PRINIB218, “R3“ PRINTEL9, *YCC" :PRINTB349, "C" :PRINTR4E9, "B": PRINTES40, "E* . PRINTE716, "R2" : PRINTE7IS, *R4" PRINTEP4Z,
£1 =":PRINT#914, “GROUND* :PRINTE92, ; J; :PRINT®218, ; (C-F)/E; :PRINTE?ES, ; . 254); :PRINTEY2Z, ; G/E; :PRINTE?47, i M; * MICRO FARADS"
290 ¥=48 :FORY=17T026: SET(X, ¥) :NEXTY:

268 ¥=48:7=20:SETCX, ¥) :X=40:¥=20; FORN=ATO10: SET(X, V) - X=X+, 5:¥=V-. 5:NEXTH: X=53: FORY=14TOL6: SET{X, V) :NEXTY: X=53: FORY=28T039: SETCK, ¥):

HEXTY: ¥=40:Y=24 . SET{X, ¥) :¥=48: 'r"y FORN=AT0L8: SETCX, ¥): X=Xl 5=+, 5:HEXTN:

270 Y¥=d FORN=26T0SZ: SETX, 1) :NEKTX: Y=6: FORK=22T030: SET(X, ¥) | KEKTR: ¥=6 : FOR¥=43T057 : SET (X, ¥ |NEXTH: Y=14 . FORK=22T038 SET{X, V') - NEXTA: =1
4:FORY=49T057 : SETCN, V) (NEXTX ¥=22  FORN=26T048: SET (¥, ¥ : NEXTX: ¥=30.: FORN=22T038: SET(X, ) :NEXTX:

288 Y230 FORN=49T057: SETCR, Y3 NEXTX: ¥=28: FORN=53T069: SET(X, ¥ | NEXTA :Y=33 : FORK=64T0T4: SET{X, ) - NEXTX: ¥=35: FORK=64T074 . 5ET(X, ¥ - NERTK:
¥=130; FORX=49T0S57 | SETCX, ¥) | NEXTX: ¥=38: FORN=22T030: SET(L, Y3 :NEXTX : ¥=38: FURN=49TC57 - SET(X, YD [MEXTX:

290 Y¥=40:FORK=26T069: SETCX, V) :NEXTY: Y=6: FORN=22T03@: SET{H, YD - HENTR: Y=6 : FORN=45T057: SETCX, ¥ : NEXTX: X=39 FORY=3704 : SET{X, ¥} :NEXTY . X=22

:FORY=6T044 :SETCX, ) NEXTY : ¥=26: FORY=4T06: SETCK, V) -NEXTY: ¥=26: FORY=14T030: SET(X, ¥) (NEXTY:

180 ¥=26:FORY=3BT048:SETCA, ) :NEKTY: K=49:FORY=6T014 :SETCK, Y2 {NEXTY :X=49: FARY=3ATO38: SET(X, ¥) [ NEXTY : X=53: FORY=4T06: SET (X, ¥): NEXT? ¥=5
3:FORY=3BTO048: SET(X, ¥) - NEXTY :X=07  FORY=6T0L4 : SETCX, V) :NEXTY : ¥=57 | FORY=30T038 . SETCX, Y)Y INEXTY:
8 ¥=62:FORY=28T033: SETCX, Y2 :NEXTY: K=63: FORY=35T04@: SETC, ) :NEXTY: X=40:FORY=4BT042: SETCX, ¥ :NEXTY - ¥=3B: FORY=6T014: SETCX, V) | NEKTY X

=22:FORY=387038: SET (X, ) :NEXTY : ¥=28:FORY=38T038: SET(X, ¥) | NEXTY:

3208 FORN=1T( 0868 NEXTH: (L5
138 GOTOZ8
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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 it
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
a schematic is necessary. If not, the pro-
gram jumps to Hne 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
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. ¢

79




370 G={B-H}/I
380 o=(B-u}*1f2
390 P=(C-H}/G
400 Q=H*P
410 R=C-4
420 5=J*R
421 PRINT"RESISTOR R1 CALCULATES TO":;G;"OHMS (PICK WEXT LOWEST STANDARD VALUE),AT";0; WATTS™
- 422 PRIKT"ZENER DIGDE D1 CALGULATES TO";H;"VOLTS A" Q) "WATTS”
423 PRINT"TRANSISTOR §1 CALCULATES TO";R;"VOLTS (VCE) AP";8; "WATTS"
430 PRINT" < <> <
440 PRINT"FOR A SAFETY FACTOR OF 50%:"
450 PRINT"R1 SHOULD BE";1.5*G;"WATTS S ot toHns”
460 PRINT“ZENER D1 SHOULD BE";1.5%Q;"WATTS @ “;H;"VOLTS"
470 PRINT"G1 SHOULD BE";i. s*s "WATTS @ ";1.5%R;"VOLTS"
480 END '
490 CLS
500 PRINT"THE CIRCUIT YOU HAVE OHOSEW WILL REQUIRE 1 ZEN¥ER DIODE , | RESLSTOR , AND TWO TRANSISTCRS. REFER T0 CIRCUIT # 3”
510 INPUF"ENTER THE BETA OF §1";N ’

HIS fina] program can be used in  er goes to the next line which directs the

the design of three different types of ~ computer to the propet line number for
zener-diode voltage-regulator circuits. it the start of that particular part of the
was designed and tested with TRS-80  program. The first few lines of each 1pd1—
Level 11, but is direcily compatible with  vidual circuit program query the design-
TRS-80 Level I ' er for any additional data that is needed.

The program is applicable to all three  Following these query lines are a number i 520 INPUT"ENTER THE BETA OF Q2";7 .

of the pclrc%uits sholx?v]; in the diagram.  of data-operation or formula lines. 230 INPUT'ENTER IF 1 & Q2 AR SILICON-1 , GERMANIUN-27;L
Lines 30 through 70 ask for information Following these calculations, the com- . 550 U=N*7

i . " 1 560 1=J/N
common to all three. Lines 100 through  puter prints the results. Unfortunately : 570 Ve0o4
110 are used only in the first circuit. (We  these results are “ideal” values, and it is 50 g??u)/s
really don’t care about the diode’s im-  up to the designer to pick the nearest E 2?3 g {e-u)se

. L. - i '] . =H*W
pedance in the othet circuits since it isn’t  standard value. Another set of values is : £20 omfcom)rzl2
seen by the load.) calculated with a 50% safety factor. gzg g:c{:af“”

Line 120 asks which circuit is of inter- One change you may want to make in ; 50 x=(o-4)e ( )

. : . e ] 4 . : 1 PRINT"THE CALG, VALUE OF Bl IS";G;"0HMS (PICK THE NEXT STANDARD LO¥WER VALUE)"
est and lines 130 tp 150 branch to the re-  the program is in lines 60 and TQ. Instead Cos TRINT TEE chre. TovEE oE B Tovielegariey H
spective graphic “subroutines,” which  of entering power in these two lines, you +663 PRINTIIHE CALO. VALUE OF D1 IS":H;"VOLTS 8%1q)"¥Arrs”

: 4 PRINT"THE CALC. VALUE OF Q1 IS";R;"WA?TS @ A VCE OF";P;"VOLTS"
draw the circuits. Lines 860, 1060, and may want to entc}g tge ma);mum and : 665 PRINT"THE CALG. VALUE OF Q2 IS":Xi"WATTS @ 4 VCE OF":(C-A);"VoLTS"
im : oing this, you can : €67 PRINT" ¢ < e o "
1250 are simple timing clocks to hold the minimum gurrem‘ ¥ £ )Y . ST NI o< sarmry racronor 508" )
schematic of the regulator on the screen  eliminate lines 80 and 90. {However, use _ 670 PRINTYR1 SHOULD BE":1.5%0;"WATTS @ ";8;"0RM5"
e 1z in ki B : 680 PRINT"Z1 SHOULD BE";1.5%Q;"WATTd @ “;H;"voreg"

for a specified amount of time. With the T as the variable in line 60 and “K” in R D B T Nin omro 5aps voLTS”

value shown, the display remains for  line 70 so that you don’t have to rewrite . 700 FRINT'Q2 SHOULD BE";1.5X;"VATTS @ A V3 OE";1.9%(C-4};"VOLTS"
about 20 seconds. these factors in the remainder of th(t}i 120 oin .
s _ . : 730 PRINT@135,"RESISTOR"
After the clock times out, the comput program. : 740 PRINT@12,"COPY THIS CIRCUIT DOWN"
750 PRINT@ET,"RY"
760 PRINT@454,"2ENBR DIODE D"
770 BRIKT®490,"LOAD"
780 PRINT@320, UNREGULATED INFUT VOLTAGE™
790 PRINY@499,"REGULATED"
800 PRINT@564,"oUuTPUT"
810 Y=7:FORX=6T012:SET(X,¥) NEXTX:Y¥=51FORK=127032; SEL{X, Y} t FEXTK: 1=9 : FORK = 2T032 : SET{X,Y) s HEXTA: {=T; FORX=327088: SET{X, Y} : REXTK: Y=37+
FORA=TT088:8ET(X,Y) : NEXTX:1=32 : FORX=80T7098: SET(X,¥) : NEXPX:Y=15: FORX-80TC98:SET(X,Y) : NEXTK:
B20 Y=24:FORN=44TC64:88T¢(X,¥):NEXPK:Y=21:1FORK= 447064 SEP({X,¥)sNEXTK:
B30 X=12:1FORY=5TOG:SET(X,Y) tHEXPY 1 X=32: FORY=5T09: SBT (X, Y ) :; RATY: A=88: FORY=TTO15: 8BT(X,T}; wnx@x X=80:FORY=157032: snm(x Y)Y :NBXPY:X=54:
FORY=7T020:8BT(X,Y)}: HEXPT:X=54:FORT-26T037: SET(X,¥) : NEXTY: X-08: FORY=157032:SRT(X,Y) : NEXTY:
840 X=4%:FORY=21T026:5BEP(X,Y) :NEXTY:X=B8:FORY=33T037: S3BT(X,¥): NEXTY X=64 1 FORY=24T026: SET(X,I) s KEXTY:
850, PRINP@B26, "CRKTFI"  °
860 FGRN=1T010000 NEXTN:
870 G0T0160
80 LS
885 PRINT @ 12, “COPY THIS CIRCUIT DOWN"
890 PRINT@BO,"TRANSISTOR Q1"
900 PRINT®390,"RESISTOR R
910 PRINT@462,"ZENER D1 "
920 PRINT@200,"COLLECTOR"
930 PRINT@285,"BASE" “
940 PRINT@226,"EMITTER"
950 PRINT@S512,"UNREGULATED Iapuq!
960 PRIKT®542,"REGULATED OUTPUT VOL2PAGE"
970 ¥Y=8:FORX=6T0351SET(X, Y} NBXTX1¥=5;FORX=35P065:SET(X,Y) ; NEXTX:Y=10: FORX=35065:SEP(X,Y) :NEXTX:Y=8:FORK=65T088: SET(X, Y ) 1 NEXTX 1 ¥=15
tFORK=1QTC16:3BP(X,Y) tNEXTX:
980 Y-32:PORX-6T088: SEP(X,Y) tHEXTH: X=35:FORY=6T010:8BT(X,¥) :NEXTY; X=65; FORY=6T010: 3R2(X, r) WEXTY:X=10:FORY=8T015:38T(X,Y) : NEXTY:X=16
sFORY=13T01 T SBP(X,Y) s NEXTY : X=32: FORY=13T1 7;: SET(X,Y) : NEXTY:
990 X=50:FORY=10T018:SET(X,Y):NEXPY: X=46: FORY~18T026! sET(x Y):NEXTY:X=55:FORY=18T026: SET(X Y) :NEXTY:X= 50:FORY=26T032: SET(X,¥):NEBXTY:
1000 Y=)13:FORX=1697031: SET(X Y):NEXPX;
1010 Y=1T:FORK=16T031:SET(X,¥): NEXTX:
1020 I:18:FORlﬁ46?055;SET(K,Y):NEXTK:
1030 Y=26 :FORX=47T055% SET{X,Y) NEXTX:
1040 Y=15:FORX=320050: SET(X,Y):NEXTX:
1050 FRINT®B24,"CREKT#2!
1060 FORN= 1T010000 NEXEN:
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Thé p_rogrém here is applicable to any one of these circuits.

10 CLs
20 PRINTE1G, "VOLTAGE REGULATOR ¢IRCUITS"

30 INPUT“ENTEB REGULATED CUTPUT ¥OLTAGE DESIRED"; A
40-TNPUT"ENTER KINIMUK VOLTAGE FROM POWER SUPPLY FILTER"
" §0 INPUTYENTER MAXIMUM VOLTAGE FROM POWER SUPPLY FILTER c
50 INPUT"SNTER MAXTHUM PCWER. OF LOAD™;D

70 INPUT"ENTER MINIMUM BOWER OF LOAD";E

80 J=D/A

90 K=E/A

100 L=A/. %]

110 F=a/PrK 3 e 1065 CLS
120 [NPUT“ENTER CIRCUIT DESIRED 1 , 2:0R 3™iM 1070 GBTO320
130 IF M=% THEN 720 . 1080 CLS

140 IF M=2 THEN B8O
150 IF M=3 THER- 10BO ... . o )
160 CLS e .
170 PRINT"THE CIRCUIT YOH HAVE. PIGKED WILL REQUIRE ONE ZENWER DICDE AND ONE SERIES RESISTOR. REFER TO CIRCULT #1.
180 G={C-A)}/{1.1%])

190 I={C-A)'(1.1*J)

200 H=A*(J-K)

210 PRIXT"CALCULATED VALUE OF R1 IS":0;"OHMS (PICK NEXT STANDARD LOWER VALUE)”

226 PRIFT"CALG. VWATTAGE OF R rs",x, wamws"

230 PRINT"CALC. VALUE OF Di IS";A;"VOLTS @";H;"WATES"

240 PRINT'MAX, LOAD CUNRENT 138" 333" AMPS. "

1085 PRINT @ 5, "COPY THIY CIRCUIT DOWE"
1090 PRINT@3I96,”R1"

1100 PRINP@62C,"REGULATED ﬂUTPU%ﬁ
1110 PRINT®36, "TRANSISTOR q1“- =
1120 PHIRT@64G "UNREGULATED INP?T"
1130 PRINT@18C,"EKITTER"

1140 PRINT@RZ?,“QZ“'

“1150 PRIRT@237,"BASE"

1160 PRINT@2TY,"C"

1170 PRINT@416, “BASE"

1180 PRINT®590,"ZENER DIODE D"

250 PRINT"HIN, LOAD C“HggTNTS : '.;HPg{ms" 1190 ¥=5:P0RX=6T072:387 (X,Y) :NEXTX: Y=3: FORK=7370100: SEP(X,¥) : NAXTX :¥=5: FORE=103T0111 : SER{X, ¥) : NEXTK:Y=7: FORX=T3T0100; SET(X, ¥) : NEXTK:
260 PRINT'MIN. DIODE Igﬂ:ﬂgg Igw e ona" T=20:FORX=29T04T : SET{X,Y) : NEXTX:Y=24: FORX=297047 : SEP(X, ) : NEXTX: Y=17: FORX~50T075 SET(X,Y): ¥BXTX: 1222 EORK=20T027 1 SET(X,¥) : NEXTX:

I 270 PRINT“NAX- BIO?? I o pel o " 1200 Y=13:FORX=507075; SET(X ¥):HBXPEL:Y=15:FORX=767087: SET(X T):NEXTR:Y=15: FOR=407049: szT(x Y):NBXTX:Y=26:FORX=FBTOGT: SET(x ¥): NEXTX
275 PRINT +¥=34 1 FORX=58T067  SET(X, 1) 1NRXTX1 =401 FORT=6701 11 ¢ SET{X, ¥) e HEXTX (¥=23 1 FORX=20T028: SBT(X , ¥} 1 HEXTX 2

28C PRINT"FOR A SAFETY FACTOR OF 50%:" R
296 PRINTYRY SHOULD EQUAL ";¢;"OQHHS AT' 1. 5*1 YWATTS
300 PRINT"ZENER DIODE D% SHOULD EQUAL"; A'“VOLTS AT ;4. 5% "WAaTTS"

1210 X=20:FORY=57022:5BT(X, Y} :NEXTY:X=29:FCRY=20T024: SET(x Y} iREXPY:K=40:FORY=6T0O15 %ET(x Y} NEXTY:X=47:FORY=201024:SET{X,Y) ; BEXDY:X
=50:FORT=13P017:SHE(X,¥) : NEXDPY:X=50: FORY=26T0%4 : SET(X,¥) ; NEXTY: X=67: ronr=26To34 SET{X,Y};NEXTY:

1220 X=62;FORY=18T025;SET(X,¥) :NEXTY :X=7512 FORY=137017+ SET(X ¥):NEXTY:X~87:FOHY=BTO15: ser{x 1) HEXTY:X=73:FORI~3T97: SET(X, Y}t NEXTY K=
100:FORY=3TOT :SET{X,Y) : NEXTY ¢

1230 Y-22:FORX=487063 ; SET(X, Y} :NEXTA:X=62 1 FORT=35T040 : SET{X, T} : BERTY:

1240 PRINT@930,"CRETHI"

1250 FORN=17010000: NEXTH:

1260 GOT04G0

3;3 §:¥N?"THE SIRCUIT YOU HAYE CHOSEN ¥ILL REQUIRE ! BEHER DIODE, 1 SERIES RESISTOR , AND 1 TRANSISTOR. REFER T0 CIRCUIT #2."
330 IRPUT"EHTER BETA OF Q1";N

3540 INPUT"ENTER IF Q1 IS SILICON=1, GERMANIUM=2"iL

350 I=J/%

IF L=1 THEN H=A+.6 BLSE H=4+.3
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