


2540 FILL(72,449,7460,470,0) 1LOCATE 0,7¢
tPRINT “Nuaber of points " 1 INPUT " NNEM
2330 IF MMENCYO THEM N=MWEW
2560 '
2970 FILL(72,449,760,470,0) tLOCATE 0,7%
IPRINT °X value for first paint (Ccrd=®jXLEF;*1%; sINPUT "*jNOVARS
2580 TF NOVARSC)"® THEN XLEF=VAL (NDVARS!
2383 IF NeNNEN OR PH=NPW DR NOVARS{)"" THEN GOSUB 2900 ' define x valuss
2590 !
2600 FILL(72,449,780,470,0) sLOCATE 0,7¢
1INPUT *Nase of input data file "yNDFILS
2602 ACNDYs0
2605 IF NDFIL$="NEN" THEN ACMDIsi
2606 IF MDFILS="INE® THEN ACADI=2
2608 IF ACKDI=0 DR ACNDX)2 THEN 2410
2609 ON ACNDI BOTD 10000, 10050
2610 IF MDFILS="" THEN BOTQ 24680 ELSE DFILSsNDFILS
2640 GOSUB 2800 ! transfora y values
2680 FILL(72,449,760,470,0) sLOCATE 0,74
tPRINT "Choose token: 1) 2} 3} 4} 5 & 70 @)line® 1YCOa4S7
2682 XCO=223 FILL(XCO-1,YCO-1,XC0¢1,YCD+1)
2604 IC0=269 1LIME(XCO-2,YCO, ICO+2,YCO) 1LINE(XCO,YCO+2, XCO, YCO-2}
2684 XCO=314 1FILL(XCO-2,¥C0-2,XC0+2,YC0+2} tFILL(XCO-1,YCO-1,XC0+1,YCD+1,0)
2688 ICO=339 1LINE (XCO-2,YCO-2,1C042,YC0+2} 1LINE(XCD-2,YC0+42, XCO+2, YCO-2)
2690 XCO=404 I FILL(XCO-2,YCO-1,XC0+2,YC0+1) +FILLUXCO~1,YCD-2,XCO+], Y0042}k
1LINE{XCO, YCO-3,XC0,YCO+Y) s LINE(XCO-3,YCD, XCO+3, YCO)
26%2 XCO=44% (LINE(XCO-3,YCD, XCO, YCO+3) sLIME{ICO-3,YCO,XCO,YCO-3)k
tLINE{XCD+3,YCO,XCO, YC0#3) tLINE{ACD+3, YCO, XCG, YCO-3)
26%4 XCO=A93 (ELLIPSE{XCO,YCO,XCO+1,YCO+4) 1ELLIPSE (XCO, YCO, XCO+4, YCO+1)%
sFILL{XCO-1,YCO-1,XC0¢1,YCO+1) 1YCD=0 (IC0=0
2695 LDCATE 0,03 1INPUT *;*; TDKMX
2098 IF TOKM1)8 THEN GOTD 2080
2700 IF TOKMLCO0 THEN TOKNI=TOKNI
2701 ¢
2710 RETURN
2790 ¢ SUSSERESRNIBISEANNRIRIREORRONRRARRRRTRARANRRINSRINNRNILENINELILANINNILN
2791 ' SISSEND of subrouting "NEMCURVE' SREEISSSRIBIRINENEALIRLNIRERNILINILINSHN
2792 ' SistBagin NEWCURVEIYTRANS SOSSORRRLSS0RR00RRaBRRoRasessasassratissoens
75 ¢
2800 REM 2 subroutine to transfora y values before plotting
2003 MAT YeIER
2006 OPEN DFILS FOR TNPUT AS FILE 81
2607 1WPUT 81 Y(IT) FOR [1=0 YD N-{
2811 CLOSE ot
2050 ' ingert the desired transforsation algoriths here
26890 REN
2091 RETURN
2093 ! SSUSRSSEOLONNTENOSIRESLRURERUTRERLIRTOICIRLORItIOREIOURRERESLOLISIILEILINEY
2094 2082Begin NENCURVEIDEFX SOSTEARINIRVABASLLLARSERLITIRINRLISRESTICILEIRLILL
2093 ! 1un
2895 ! Default i to dedine RUJ1) as IL/PW

200



204

{IXr=XLEF+E,0/PHEIT FOR 1%=0 TO N-1

113

2990 RETURN

2991 ' SRSUSRASISRSNORINIRORONRaNOSERURRORNERTRIRURUIRISIRUIRLLCLILILIRENNIINL
2992 | SYMSEEND of subroutines associated with "NENCURVE' $330083008880888000808
2993 ¢ s

2994 ' VCKIBEGRIN SUBROUTINE *PLOTIY SERSESSRSSOSEUSROEIRIRESLRIOtsItssItsscts
2995 ¢

3000 FILL(72,449,760,470,0}

3003 IF TOKNT=0 THEN 3500

3004 IF TOKNI(O THEN PMODX=2 ELSE PNODY=1

3007 TOKNI=ADS (TOKN2)

3010 ON TOKWX 60TD 3040,3110,3280,3330, 3440, 3500, 3180, 3400

3020 !

3030 ' squares

JO40 FOR [Is0 TO M-f

304§ IF YUIRICYNIN OR XIIZICXNIN THEW GOTO 3070

3030 XCO=X0+(X(TT)-XMIM) SXIMCRs¥YCO=YO2 (Y (11) -YNIN) SYINCR

3060 FILL(XCO-1,YCO-1,XCO+1, YEO+§,PNODY}

3070 NEXT II

3080 6010 3400

3090 ¢

00 ! crosses ¢

3110 FOR 12=0 TO N-1

J11E IF YIJT)CYMIN OR X{IIT)CXMIN THEN BOTO 3140

3120 ICO=TO0+ (X (1) -IMINISXINCR tYCO=YO+{Y{IX)-YHIN) SYINCR

3130 LIME(XCO-2,YCO, XCO+2,YCO, PAODY) s LINE (XCO, YCO-2, XCO, YCO+2, PHODY}

J180 NEXT II

3150 6070 3400

3180 !

3170 ! stars

3180 FOR IX=0 TO N-1

J181 IF Y(RXRCYNIN OR XUITICYMIN THEW 6010 3220

J1%0 XCO=X0+ (X (TX)-XNINISIINCR 3YCOYO(Y(IT)-YNIN} SYINCR

3200 ELLIPSE{XCD, YCD, XCO+1, YCD+4, PHODY) tELLIPSE {XCO, YCO, XCO+4, YCO+1, PHODY)
3210 FILL(XCO0-],YCO-1,YC0+t,YCO+1,PRODT)

3220 MEXT 11

1230 6OTO 3400

3240 !

3230 * open squirm

3240 FOR 13=0 TON-}

3261 IF Y(IX)CYMIN OR X{IT)CIMIN THER BOTO 3290

3270 ICO=X0+(X{IL}-XNINISXINCR (YCO=YO* (Y (IX}-YNIN) SYINCR

3290 FILL(XC0-2,YCO-2, XC0+2, YCO+2,PH00XHFILL{XCO-1,YCD-1, XCO+1, YCO+1, 0, PRODY)
3290 MEXY 11

3300 6OT0 3600

3310



1320} crosses x

3330 FOR 11=0 TO M-}

3331 IF YOIXICYRIN OR X{IZ)CXNIN TMEN 60TD 3340

3340 ACO=XO+ (R(IT)-XMINHOXINCR sYCOsYO+(Y({IX)-YNIN) SYINCR

3330 LINE(ICO~2,Y¥C0-2,1C0+42,YC0+2,PNODY) 1L IME {XC0+2, YCO-2, XCD-2, YCO+2, PHODY)

3300 NEXT IX

3370 BOTO 3500

10!

33%0 ! line

3400 XCO=X0+ (X {0V-XMIN} OXINCR s YCOuYO+{Y(O}-YNIN) SYINCR

3410 FOR 1X=1 TOQ N-2

AL IF YOIDICYMIN OR XiTTYCXNIN THEW 607D 3440

3420 ICO1=X0+(X(EX)-XNIN) SXINCR sYCOIsYO+ (Y (1X}-YNIN) $YINCR

3430 LINE(XCO, YCO, XCO1, YCO1,PHODT) 3 XCO=XCO1 1YCO=YCD!

JHO0 NEIT I

3445 BOTO 3500

e

3450 ¢ diamond

3460 FOR 110 TO N-)

3470 IF Y{IT)CYWIN DR X(JX)CININ THEM GOTO 34%0

3473 ICOFXA+(XCIX)-XNIN}OXINCR s YCOsYO+(Y{IX}-YNIN) AYINCR

3480 FILL(XCO-2,YCO-1,XC02,Y0+1, PRODY) sFILL(XCO-1,YCO-2, XCO¢], YOO+ 2, PRODYI &
tLINE(2CO- 3, YCO, XCO+3, YCO, PRODY ) s LINE (XCO, YCD-3,1C0, YCO+3, PRODY)

3490 NEXT 11

3491 BOTD 300

3495

3499 'open diasond

I300 FOR II=0 TD N-13310 IF Y(ITICYNIN OR X(IZ)CIMIN THEN GOTO 3340

3520 ACOSXO«(XCIT)-AMEMDSXINGR  3YCO=YO+{Y(11)-YNIN) SYINCR

3330 LINE(ICO-3,YCO, XCO, YCO+3,PHODY} 1 LIME (XCO-3, YCO, KCO, YCO-3,PRODYI &
tLINE(XCO+3,¥YCO, XCD, YCO+3,PNODY ) 1L {ME (XCO+3, YCO, XCO, YCO-3, PRODY )

3340 MEXT IX

3600 RETURN

0990 ' et

9091 ' $SSI0END of subroutine PLOTIY SEOSEOSSRORRELESSIREINICILISIELISILINIS

%052 ! n

9093 * S3S13END OF SUBROUTINE LIST SOS3SCEBRasussssonssnssssssstsossssssisssss

"He !

093 ! sstiAltarnate cossand routines SE0SLESELSTE0LELRLIROTRLRIELECRLISLILS

F999t S500050SC1ear plotting areadSSssORseaseteassRstesessnssstsrsrsessissss

10000 FILL (X0, YOo1, X0+640, YO+ 400, 0)

10010 60T0 2300

10049 '580288Dran a line using graph coordinatesSESENsssosssassssssssosssises

10030 FILL(72,449,749,470,0) 1LOCATE 0,74
tINPUT "X1,¥1,12,Y2,00de for line ";XE1,YY], R12,YY2, MM

10032 XIOFFYaZO-XNINGXINCR 1 YYOFFLuYO-YNINSYINCR

10034 XX1=IRIORINCReIXOFFT 1 YY1sYYISYINCReYVOFFY

10036 XI2nXN201INCR+XXDFFY 1 YY2YY2RYINCRYYDFFY

10040 LIME(LEL, YY1, IXZ,YY2, WM}

§0070 &0T0D 2300

11000 ! SS0OEND OF PROGRAMSISERICESCEIEESISNESSALLTOCRESLONLTTLOROUREIISISLLS

205



206

29000 ' 18
29901 ' SCSRERROR TRAP routinafSUsSERRSERseossasessussasassosatosersensarsasese
29009 ! SE80838008 Can’t open fila error SS00S898850R88208000820008008300828)
29010 1IF ERLOOZB04 OR ERRCO)S THEN 29020
29012 FILL(72,449,740,470,0) 3LOCATE 0,74
APRINT DFILS;® not found; enter now filenane *) 1INPUT **;DFILY
29014 REGUME 2004
013 ' 3
27019 foReEsted End of file on read S35EEL000S
29020 IF ERLCHO2007 OR ERRCO11 THEN 29030
29072 FILL{72,M4%,760,470,0) 1LOCATE 0,7k
tPRINT *File contains only *;1%;° points®
29024 Y{IERRI)=0) FOR IERRI=II TO N-1
29024 RESUME 2808
29027 ' 3
29049 ! s88480088¢ Error condition not listeditdss
29030 PRINT "ERROR "{ERR;" in Line "jERL
29032 CLOSE #1,82,83
30000 ENS

[} [ ] 1 ‘

&0 B1=3
2910 FILL (72, 449,740,470, 0)
2912 LOCATE 0,7 :INPUT "Input file for X *}XFILS
2914 IF XFILe=*" THEN 2019
2915 OPEN XFILS FOR INPUT AS FILE #2
2916 INPUT §2 X(IT) FOR [2=0 TO -1
2917 CLOSE 82 11¢="Y*
291% IF Xo<>*Y" THEN 2912
2930 REN

LOB2APP, JAS

100 INPUT "log(XKIN), log(XMAT} *;ININ,KMAX

1010 REM

1020 REX

1030 REN

1040 REM

1030 REN

1390 60T0 1B10 ' skip X-scaling based on powers of 10
1940 BOTO 2160 ! skip Y-scaling based on powers of 10
2830 FOR 11=0 TO N-)

2831 IF Y{I11}¢>0 THEN GDTO 2833

2852 Y{IT)sYNIN-1 ¢6OTD 2890

2003 Y(IX)=LOGIO(ABBLY (IT)])
2054 NEXT 12

2949 M), 0/PY
2930 X(I11=LOB{O(XLEF+XPUSTL) FOR 130 TO N-§



207

\DEEAPP, G
100 INPUT *log(IMiN), log{INAT) ";ININ,XMAX
1010 REN
1020 REM
1030 REN
1040 REM
1050 REN
13% 60TD 1810 ' skip X-scaling based on powsrs of {0
2949 IPi=1.0/P8
2930 X(12)sL0GIO(XLEF+XPHSIT} FOR I1x0 TO N-1

1940 601D 2180 ! skip Y-scaling based on powers of 10
2830 FOR 110 7D M-

2831 IF Y{ll1 >0 THEW 607D 2833

2832 Y(I1)=YNIN-1 160TO 2890

2833 YD) =LDB10ADS(YLIY)))

2034 NEIT ]2



APPENDIX C

AYSCOPES, BAS

10 OM ERROR £0TO 1000

20 DEFINT -0

30 DIN INC3SO) , LFP(4) , TOT(S04),YOFFA{S15), BIETOT2048), JRECS(B)

31 DATA OME, TWO, TMREE ,FOUR, F IVE, S1X, SEVEN, E16HT

32 READ IRECO(IY) FOR II=1 TO @

40 LFP{1s2NLFP{2) =2 LFR{3) =05 LFR (4]0

30 DCODS="" 1 ITNe=*" s LENGo RS RN=N: LO=CHRS (10X) +CHRS (132} CLE

70 A= AVSCOP3.BAS collects data froa TEK4EB oscilloscopa, averages s

B0 Bo="salacted nuabar of arrays, displays results graphically & saves*

%0 Co="it in a 2048 point array sequantial with previous results to®

91 De=give a spacified nusher of records per file, °

100 PRINY AS (PRINT B8 :PRINT LS (PRINT MSpL0

105 PRINT 1PRINT &
*Date cods is "jDCODY;" § it you wish to change, mit line 30°

110 PRINT 1INPUT “Nusbar of arrays to be averaged *yMitf RN=K &
YAINCR=1,3625/0

113 INPUT “Nuaber of records per file "jMREC

120 CALL SYSOPEN{&, "PBUER?",2,0,0,DT]

123 CLE (PRINT sPRINT "Set scope and hit any key to get baseline *

180 CALL GETKEY(AASC,ASCN,AKBI, AKB2, AER!

161 IF AERCOO THEN 6OTD 140

199 ¢

200 CALL SREAD{s, IN(1),692,13,13,0

201 CALL SYSFUNC (s, LFP(1))

202 BOSUD 9000

205!

210 PRINT “Nase of “;MREC;" record file®; : [MPUT DFILS

220 DFIL9=DCODO+DFILS+XThS (OPEN DFILS FOR DUTPUT AS FILE #3

224 [NPUT *Y scaling factor or 0 for no scaling "§YSCALE

226 IF YSCALE=O THEN YSCALE»23

228 YBCALE=YBCALE/ (254R%)

250 PRINT L9;strike any key to begin data acquisition”

232 CALL BETKEY(MASC,ASCK, AKR1, M2, AER)

233 IF MERCYO THEN §OTD 252

254 LS (NBIGI=MRECESIZ ;KBIEY=0

233 FOR IREC= TD MREC

200 BAT TOTSIER

200 FOR I=| TO N

300 CALL SREAD(S, IN(1),892,13,13,0)

320 CALL SYSFUNC (4, LFP(1))

340 K=01PRINT 1)¢IF LIVTE=2 THEN BOTO 380

340 Kskel (TOTIK)=TOT(X) 4 LINILENG) AND 2331)

300 HIsLENG ) MASLENG+ 23

400 FOR JoN] TO WA sKKe 1 TOTIK)=TOTIK) ¢ ({INID) /254) AMD 2331)

420 XoKe 13 TOTUK) =TOTUX) ¢ (1NIJ) AMD 299} :MEXT J

440 NEXT |

208



209

430 LOCATE 0,0 1PRINT * Record nuaber *;IRECS(IREC) ;" complete ’
460 LINE(SO+IX,ATNCRETOT (1T}, S1IT, AINCRSTOT(11+1)) FOR IIsi TO 211
453 MAT TOT=TOT-YOFFA
446 WAT TOT={YSCALE) §TOT
490 FOR 1Is1 TD 312:KDIGI=KBI6L+1:BIGTOT (XDIGX)=TOT(1X) s MEXT I
493 NEXT IREC
499 PRINT 03 DIGTOT{IX) FOR Ils] TO NBIGX
%00 CLOSE 83
800 CLOSE #3:PRINT “E=ead; Cscollect dats *
820 CALL GETKEY (AASC, ASCN,AXD1,AKD2,AER}
840 IF AER{)0 THENW BOTD 020
840 IF MBC=47 THEN KOTO 210
880 CALL SYSCLOBE (M)
00 £X0
1000 PRINT “Error *jERR;" in lina "jERL
1010 CLOSE 91,802,435,
$020 CALL SYSCLOSE(4)
1030 B0TO %00
8994 !
8993 !
B9 !
8997 ¢
998 !
899% ! Subroutine XOFF get Xoffset Y affset, length and vajue of header
000 DATAS=""
9020 FOR I{=] Y0 100
040 ASsCVTIS(INIIL}IL
PIFCILEFTAS, 1)="1") OR (RIGHT(A$,2)=°X')) THEN &0TD 9100
9040 DATAS=DATAS+AS
9080 NEXT It
9100 IF LEFT(AS,))="1* BOTD 7140
9120 LEWG=11+42 sLBYTE=L; DATAS=DATAS+A$ 160TD 9100
9140 LEMG=[1+2 (LOYTEx1 1DATASEDATAS+AS
160 DFFST=0
9180 FOR I1=LENG+] TO LENG+100
§200 AFFET=AFFST+((IN(IE) /2581 AND 2530} +(INTTY} AND Z53X) tMEIT 1)
§220 AFFSTSRMSAFFST/200 1NAT YOFFA=CON 1MAT YOFFA=(AFFST)SYOFFA
9240 RETURN



APPENDLI ©

QUHETERE, A
0 ON ERROR 6OTO 1000
1 ' DVMETERE.BAS--- A progras sisilar to DVMETER to collact dats points 30
2! froa the KEITHLEY 179 TRNS DIEITAL MULTIMETER. The output is in theds
3! forsat F5,2, Saapling intervals greater than 0.23 seconds are availss
4 ' able. braphic display is given at scquisition time.
3!
&!
7!
B!
9!
10 ILEFTI=350 :IRIGHTIs430 :YTOPY=430 1 YBOTHI=30
15 18

20 DIN §(1024), TiL02%), SYX(101, FPKYib)

25 ON ERRDR 507D 1000

J0 CALL SYSOPEM(4,*0DUSI?*,2,0,0,8T)

31 OPEN “WKPD" AS FILE 07

40 LOCATE 0,101 INPUT “Sampling interval (seconds): "jINCR

30 LDCATE 0,43:INPUT “Nusber of data points: jNI

40 LOCATE 1,15 tINPUT "ENTER DWM range setting in V or A *jRAND

62 FILL (143,435,750,443,0)

&4 6OSUD 510

TO YMAX=20000 ! Ysax in aV, sA or ohes

B0 DXsb0O/NY 1DY=400/{20YNAL) 1DFFS=YMAX

62 FPKX(1)sd sFPKLI2)%20 tFPKX(3) w0 sFPKY(4) 04 JFPKI () =4 (FPKI(4)=0

90 LINE (XLEFTX,YBOTNY, XRIGHT, YBOTAT) sLINE (XLEFTY, YBOTNY, ILEFTY, YTOPY)
100 YCOI=YBOTNY: XCOT=ILEFTY: YADDY=(YTOPI-YDOTNT) /41 XADDY= {XRIGHTI-XLEFTL) /10
110 FOR IT=] TD SsLTNE(XLEFTY,YCOY, XLEFTI-10, YCOL) 1 YCOT=YCOX+YADDTINEXT IX
120 FOR 1I=1 TO 11:LINECXCOY, YBOTMT, XCOT, YDOTNI-10) t XCOX=XCOX+XADDI: MEXT 12
130 !

540 LOCATE 1,15:PRINT *Hit SPACEBAR to collect data any other key to atort *
130 CALL SETKEY(1ASC,I8CW,KD1,KB2, IEC)

160 IF TEC(H0 THEN 150

170 IF 1ASC()32 THEN 420

175 FILL(145,455,730,445,0)

177 CALL SYSFUNC(7,FPXX(1))

178 MAIT(10)

179 CALL BYSFUNC(7,FPKI(4}}

100 NOW=TINE 1T(0)NON

190 FOR JI=1 TO XY

200  DATA$=**®

20 UNTIL TINEN0M

220 MNEIT

230 T(ILITINE o« NOU=NOM+ INCR

200  CALL SREAD(6,81(1),0,80D,804,0)

230  FOR ITel YO 3 sDATAS=DATAS+CYTYIS(SI(IT)) tNEXT 11

253 S(JY)eVALIDATAS)

210



211

2600 100%=0,J+DXSJI+ILEFTT 1YCOL=DYQ (B (J1}+OFFS) ¢ YBOTNY

270  LINE(XCOY, YCOT, XCO1+5, YCOT)

200 NEXT JX 290 TLL)eT{IX)-TI0) FOR J1n] TO MY

295 MAT Se(RANE) 5

300 LOCATE 1,131 INPUT "Nase of output file *jDFILY

303 FILL(145,435,730,443,0)

310 IF DFIL#="NONE® DR DFIL#="" THEN 420

320 DPEN DFILS FOR QUTPUT AS FILE 83

330 MAT PRINT &3 S(NTHPRINT 43 "Tise ordinates {seconds)®sMAT PRINT &3 T(NI)
340 COMMS="";LOCATE 1,15PRINT "Type comaents for end of file ((ESC) to end)*
330 CALL BETKEY{IASC,1ECN,XB1,KB2, IEC)

350 IF [ECOO THEN 330 370 IF [ASC=27 THEM 4]0

380 NCHARO=CHMRS [IASC) :PRINT NCHARS; 1 COMS=CONNS+NCHARS

390 IF LEN(COWMS) (80 THEN 330

400 PRINT 83 COMMS; :COMN$="" ;50T0 350

410 PRINT &3 COMM$ :CLOSE 93

415 FILLUIAS, 435,750, 4435,0)

420 LOCATE 1,15 INPUT *COLLECY more data? *jis

425 FILL{143,435,750,445,0)

430 IF Ad="Y" Ok AS="YES" THEN (40

440 IF ASOOUN" AND ASC)NO* THEN 420

430 CALL SYSCLOBE 1)

431 CLOSE #7

450 END

300 ! SUBROUTINE to adjust scaling factor for data values according to Range
310 IF RANG<}0.2 THEN 520

315 RANE=0.01 16070 330

§20 1F RANG()? THEN 330

525 RANE=0.10 :BOTD 530

530 IF RANG)20 THEN 340

335 RANE=],00 16070 530

J40 IF RANE<)200 THEN 340

43 RAANE=10

350 RETURN

560 LOCATE 1,15 s INPUT *Choose 0.2; 2.0; 20 or 200 setting *jRANG
B3 FILL (145,433,750, 447,01

%70 80TO 510

199 ! ERROR TRAP ROUTINE

1000 IF ERL®23S THEN

1100 ! PRODADLE ERROR:Data out of range for eeter

1010 JF ERL=320 THEN RESUNE 300 ' PROBABLE ERROR: Invalid output file name
1080 PRINT “Error *{ERR;® in line °(ERL $REGUME 430

1100 §(J1)=0 (RESUNE 2560



APPENDIX E

PARZ7S, A5
1
2 ) SURORESINSIB LN U RN BNO O e Rt Rt o usRRsaaaLRrasentsIsNtIISI
3t 3% mninteractive communications progras for the PAR 273 "
4 ! 81 potentiostat, Sose inforsation menus are given but reference to 53
3! 88 the 277 Operation Manual say be necessary. In addition to the PAR 93
& ! 8% cossands, coseands such as SAVE and SYSFUNC are available to 1]
7 ! 88 handle data curves and to use [EEE-480 driver functions; sore 1]
8 ! 08 prograa functions are to dbe added in the future. Also to be avail-HY
% ' 8% able are procedure routines which will provide senu directed use 1
10 ! 88 of this progras for specific applications, such as CV & LSV expts.20
11! 88 These PRGCEDURES will be added by users as naed for thea arises. 13
12 4 SENRRSNSRRRARSREIRRERRtRanRRIRR R TRaRRat et RRsEiteRsORERIRIRIsSCLIRLILS
13 0 DSSESRNERsaReaaseaassatssyneeestsssaseoaiseasssacessatssasaisterseses
14 ' ¥¢ SUBRODUTINE LIST: "
15'8 510 Serial Poll of 273 J010 SYSFUNC routine "
16 ' 18 4010 Cossand inforsation 2310 Load source curve to PAR 11
7' 2010 SMRITE routine 3000 ERROR routine "
'n 1310 SREAD routine 4310 Define Function keys "
nw'n. 4010 SAVE subprogras 3010 Take dats curve froa PAR 8
20'n 1020 Coasand type decision 7010 Initialize variables (3]
21 BIOBNRARRNERR AR IO RN RO NN RN NN RR RN NN TRYINISLRINIISIIINS
22 ' BIBRSEEBABONBLORRLTORIRIRESLLOLATTINLIRRASORSTACLERRERLINLLORLRALOLHLSS
30 ON ERROR EDTO 7310
30 B0sUd Y010 ' Dats initialization
70 CALL SYSOPEN(1,°8DUSE?*,2,0,0,87)  * SBUSEY=LUW &1, bi-dir., fix length
¥ CLS ' transfer
110 BOSUP &310 ! Define Function keys
130 FILL{0,4%,740,450,0 ' Clear SCRN axcept 0CON
130 ! §O8UB 310 ! Poll PAR273
170 IF (SFL AND 2)¢>0 TMEN BQTO 230 * Is Coseand inforsation displayed?
190 FILL(O,4Y,740,450,0) * Clear SCRN sxcept STATUS
210 605U8 6010 ! Print Coasand inforsation
23¢ LODCATE 2,18 1PRINT BPACES(70) * Clear old CHDS
230 LOCATE 2,10 1 INPUT "Coamand: *;CMD$
270 CHDSsCVYTS (CHDY, 1381) ' Biscard leading,trailing spaces
2% IF CHD¥="X* THEN EOTO 3%0
310 LOCATE 3,10 (PRINT *MATA: * $LOCATE 3,18 (PRINT EPACES(30)
330 S0SUB 1020 ' Decide cossand type
340 IF JCI=)Y THEN BOTC 380 ! A PROCEDURE has been chosen
3% Ow CTX 608UP 2010,13L0,4010,3010,5510
370 §0TO 150
300 ON CTY S05UB R010,8315 * GOSUB list for PROCEDURES
0T 130
300 CALL SYSCLOSE(1)
00 (LS
410 END

212



X0
31
502
303
304
303
b
Yo7

i

DORRREBRRORTO RSO sN NN ORI EataRnaROORInRIRILIRICLLIRIISILIILILICSE
DANRIARRRIRNIRASULARTONCRTARRINRICILIICRBICEELLILINIRLLAILEEALILISS
! 8t Subroutiner SPOLL L}
' 88 Conducts poll of PAR 273 and waits if PAR is not ready to per- 33
! 8% fors a task. The contents of the Status Byte are displaysd 1]
YOBIERRRLNNRRRNNNNRIBINNSIERONSILEINSROINITIONSEREISLANILTRLNILILNNNIIILS
CORRNUBERSRAREO N OB NRIO R ROORRORRRIBERUCRRSTRERACLECLERINLLILISLLLS

308 REM ----- Ca)! Sarial Po}l and sort bits --——-

30
i
2
i3
314
a3
30
330
570
3%0
610
430
630
870
b%0
110
730
31
132
733
734
o
170

1000 !
1001 !
1002 !
1003 ¢
1004 !
1005 ¢
1006 !
1007 ¢

1010

1041 !
1012 ¢
1013 ¢
1014 !
1013 ¢
1016 !
1017 ¢
1018 !

CHD$="gT"
60SUB 2010
508UD 1510
FILL (0,400, 760,420,0}
FL(27, 2) sVAL (DATAW)
MAT BI<ZER
FOR ISPIs7X 7O 0T STEP -1

K1s2418P1

IF FI(27,2)CNT THEN GOTO &30
PLUISPI)*IT 1F1(27,2)0FL(27,2) -1
IF F1(27,2)01 THEN I1SP=0

NEXT 15PT
LOCATE 20,10 tPRINT USING BOS, BL(OZ); 1PRINT USING B4s,BI{41)
LOCATE 21,10 tPRINT USING Bis, BI(1X); sPRINT USING BSs, BL(SD)
LOCATE 22,10 (PRINT USING B28, B1(2X); tPRINT USING B&s, BL(51)
LOCATE 23,10 tPRINT USING B3S, BX(3L); tPRINT USING B7s, BT(7D)
IF BIt1T)=0 THEN 750

CAD$="ERR"

6OSUB 2010

BOSUB 1510

WAIT(S} sFILL10O,400,780,440,0)
SF1s3F1 DR 13
RETURN

]

I Lt e R L Rt E RS Rdis TR iigTaiiiqtsl]
PRRSRARSNIRIRRRRIRIE NI RN NS OINRANRUBINRILIRRRISLICISLLISRINNIEYY
* 8§ Subroutine: DECISIONS 1]
' $8  This routine routes prograa flow ta (a) PAR 273 cossands, L)}
! §% (D) available progras coasands or (c} specific defined PROCEDURES 31
' 98 PROCEDURES are denoted by preceding the Procedure nase by ¢’ "
t $3 and are added to the progras as follows: 1)
88§, Include an FI CHDSe 'Sprocname’ THEN CY1=n stateasnt ss done 03
L ¢} below, 1
'3 2. Write the PROCEDURE as a subroutine at the end of this pro- ¢
'n gras.

' 81 3. Place the line nuaber of the beginning of the subroutine in 38
¢ the GOSUR list in linm JB0 such that it corresponds to CTisn §8
' 83 4, Include the procedure naae in the senu 1ist of the cossand 88
tn inforsation subroutine "
L RBRUNIROR R R s RO e n it a e snonsa s sontassssssotsotosnssssssesstotssine
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1019 ! $881 Addition of PROCEDURES is bast done through the text sditor $¢8888

1020
1030
(]
1690
1093
110
1130
1130
11353
1180
1ro
11%¢
tHiv
1300
1301
1502
1503
1504
1505
1306
1507
1508
1309
1310
1530
1350
13%0
1610
1613
1614
1617
1420
1830
1430
18670
1690
2000
2001
2002
2003
2004
2005
2004
2007
2000
2009
2010
2013
2020
2023

IF LEFT(CHDS, 1)="8* THEN BOTO 1130

Cli=i (ECX=02103¢ IF CHDe="LISTEN" THEN CTIa21
IF CMDe="GYBFUNC® THEN CTIs41
IF CHDS="SAVE"  THEM CTs=3%
IF CHDe="DISK"  THEM CT1s3I
6010 1190
REN - ~ = = = = @ = = = e e == cmmaa PROCEDURE control list -----
CTX=1 tXC2n1
FILLIO, 145, 780,430,0) :SFI=SF1 AND 43532

IF CHMDS=*3CY" THEN CTIs2

LOCATE 18,1 1 PRINT SPACES(80!

RETURN
SEEORSSERIBEOtORORISERaOEOtatIRssneRitsssantRtnIsttanetInstesIsssny
SERSORRBRRLR U ot R ARt U RORT It R antRRussuRtentssaiinsaanessisssssss
§% Subroutine: READSUB L2
" Reads PAR 273 rasponses in dialog. This routine does mot read 99
&% data points froa PAR amsory except for thosa accessed by DCldump 38
3 curve) and DP(duap point). The transéer of curves by BDibinary 8
1% dusp) is accomplished in a separate subroutine. Data is sent as 3
13 ASCII code which is converted to string values and displayed. i 4
SORRRIRRDRRIREUA RN ORER NI R RR st s uRsaEIsIRRRRObRRRIRLESRALIISIN
PRESSENSRRNSSACIRISRRSRERNTRIRSIRTIsRsaINsadcetassatststeasssassissesng
BOSUR 510

MAT AZsIER iDATAS="*

CALL SREAD(!,AT(1%)},120,10,13,00

FOR 13=12 TO &0I

TesCVTISIALILIL))

LIsASCII(LEFT(T$,12)) sRI=ASCII(RIGHT(TS,21))
IF LX=107 OR LI=131 THEN To=* "«T4

IF RY=10% DR RI+13% THEN TesTg+" ®
DATAS=DATAS+TH

NEIT IX

DATAS=CYTH9 (DATAS, 201) ! Elininate extra spaces,(CR},(LF),,

LOCATE 3,18 1PRINT DATAS

RETURN
CERRORRURRUBRUIRORIRRURBERORORROIBsOIsROsuOtansseuIRIstansssnILIsISSISS
88 Subrovtine: WRITESUD 2 )
88 Write routine for dialog with PAR. Uses AX{n) as sessage array.8}
83 MRITESUB is not used for curve transfers to PAR ”
68 Subroutine 3010 (BOSUD) raads contents of DD response. Subroutine 83
#3 2310 (BLSUD} is ysad for Binary Load both to send the BL cossand %
81 and to send the curve. n
SERRREONRONIRISRNIRORNEEaRRIRRUuRERIRseaateaassatsnssisssecasssosey
SERRSSRURIRERELOROEIRRRUORRIRITEERIOEIISOREORLEORRIRILISLILONSIILIILINY

MAT AX=2ER (Co=*+" ]l=])

IF LEFT(CHDS,2) <>*BL" THEN BOTO 2030

OsUp 2310

60T 2182
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2030 IWTIL Co="*®
2030 CO=MID(CADS, I, 21} (AL{(IX+1)/20)sCVTSIICS) 1]Ys1+2Y
2070 MEXT
2090 AT((IRe1T}/22)n}]
210 CALL SWRITE(1,AT((),120,04,131,0)
2130 IF LEFT(CND$,2T)="3D" THEN BOSUB 3010
2162 RETURN
2500
2301 ) CRSUSTRRINIBIERRTERRRIRIERRRSORLEAOOBORTORSRITOROCRORCRIICCERCOTILELLISY
2302 ' SERRBINRABINLORAIINISLRIOSAASRISIROTIIRLIINISIRIINSNIRAEINALIISELININN
2303 ' 39 Subroutine: BLSUB 111
2504 ' 83 This routine is specifically for sending the DL cosaand to PAR 34
2305 ' ¢8 with the curve points following. It is accessad only through sub- $9
2504 ' §% routine WRITESUD "
2507 ! RERRRIRERLERRRASUBTRLERIRTOCEINERANRTEREIRRRINLIRNINILOLINLLNLSANLLYY
2300 ! BRNERNSRNROSRRNRTARNINRICERARONINILRISERONSNNEETNTIRITINIRASLAINSISNS
2310 LI=LEN(CHDS) sCés"e® ;11s=1}
2530 UNTIL LEFT(CS,1)a"* *
2350 Co=RIBHT(CNDS,LI-11}
o141 11=11412
590 NEXT
2610 NPTSIsVALICY)
2650 LOCATE 4,10 1INPUT *Mase of disk file containing curve points? *JDFILS
2670 1F DFILS=*" THEN BOTO 2790
2672 Co=*}® 11=) 3 JiIs)
2674 UNTIL Coa®®
2076  Co=MIDICMDS, I%,2) & CI(J1i=CVTSLICS)
2678 IXs]Le2r JXsIYe
25680 NEXT
2682 C1(JX-11813
2686 OPEN DFILS AS FILE 84
2688 FOR Jsé TO NPTSI+S
26%0 TWPUT #4,CI0J)
2692 MEXT )
2094 CLOSE 84
2696 CALL SWRITE(],CX(1),2100,904,$0D,0)
2790 RETURN
3000 !
001 ¢ SUSEENSECEEIRSEEREIREsCanIRINIRIsINIONS Rt INRRRsRssLERNIRINLIRILLILS
3002 ' SSASSAARNARTTRTASRNASTALLARSRILIATELLLLRLALLLATALRALECIISEASLLLNLLINIG
3003 ! 88 Subroutine: BOSUD 1t
3004 ' 83 Reads curva fros PAR aéter BD is sent by WRITESUD and converts 3%
3003 * 84 the data to ailliunits. 1/E setting is autosatically retrisved orit
3004 * 3% if auto-ranging is on the dats is unpacked for ! measuresents onlyss
3007 ! #¢ since al]l other ssasurssents read true in aV, SIE fros PAR is usedi?
3008 ! 93 to deteraine if sasples contain I values or not. "
3009 ' AISSNRRIRIRERRENERANGIORNY

0 '608UD 31
3010 MAT CI=IER :NAT YalER :LX=LEN(CND$) 1Cen*+" 1[ls]
3012 CALL SREAD(1,CT(1L),4094,47,13%,0)
J013 AX(IL)=CVTHLL*AR®) 1 A121)=33281
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3016 CALL BWRITE(1,AT(LY),T,41,132,0)

3017 CALL BREAD(1,AL(IT),2,02,131,0)

3018 ART=VAL (CVTIS(AZ(IY)))

019 AX(IL)=CUTHY("16°) IAL(ZX)sCUTSI{*AL") s ATLIT)=CVTSTI®N*)+131

3020 CALL SWRITE{],AZ(1X},&,41,131,0

3021 CALL SREAD(I,AZ(IL),4,43,13%,00

3022 TGAINTI=VAL (CVTIS (AT(IT)))

3032 UMTIL LEFT(CS,1)a" "

Jo34 COsRIGHT (CHDS,LX-1T)

303 I1=11+11

Jog NEXT

3040 WPTSI=VALICH)

3070 IF {ARL AND 1l)=0 THEN BJTD 3270

3080 Re ---------- Unpack data froe 1/E range information -~~~ - - « - - - -
Y0 EOLDI=D

3135 FOR IIs1% TO WNPTSI

J140 IF EOLDI=(CX(IT) AND -40%4%) THEN 3180

3143 EOLDI=CY(IL) AMD -4094Y tESCALE=CI(1X)/409461-11 (ESCALE={10~ESCALE) /TBAINI
3180 CXUIX)a(CY{IX) AND 4093%) sIF CT{IY))=2048 THEN CI(IT)sCX(IX)-40942

31681 YUID)=ESCALESCI( L)

3183 NEXT IX

3250 8070 3510

J260 REM ---=eue-m- Autoranging off, data not packed ~----==-=- - = = = - - -
3270 MAT Al+JER

3290 ALUITISCVTST("SI") tATI2L)=CVTSLI"E®) 1AL(3T)=13Y

3310 CALL SWRITE¢1,AX(11),6,041,131,0)

3330 CALL SREAD(1,AI(11),3,041,131,0]

33350 SIET«VAL{ICVTIS(AX{12)1)3370 [IF (SIEY AND 11}a1X THEN BOTC 3490

3450 MAT ¥=CI3470 BOTD 3810

3480 Reg ---------- Data is current; convert to milliasps —--==v = - - - = - -
3490 WAT Al=]ER

I5L0 ALOIX)=LYTOI("1/") ¢+ AXIZ2L)=CYTHLI"E®) 1AT{3Y)=13]

3530 CALL SWRITECL,AT(1X),6,04%,131,0)

3550 CMLL SREAD(],AI(11),3,04Y,131,0

3570 E=VALICYTISC(A(IX) )} JESCALEs (JOAE) /IGAINI

I590 MAT Y={ESCALE)SC1

3610 RETURN

4000 !

4001 ! SIBRAORRSORCREORRTOROURsRERRIOsrRateteearuteaditorinateasitaissstaness
4002 ! SRRRSNARSERORRNRRISRRIRRRARTaNIRBeRRtIRORRRRARERIRRRteLIsIRIssISLIINS
4003 ' $1 Subroutine: SAVE 1]
4004 ' 83 This routine will writes sither to the sonitor or to disk and 33
4003 ' 88 will save (a} the latest BD curve, (b) the latest DATAS variable ot
4006 ' 8% or (c) a sessage fros tha keybourd. L}
4007 ! COSISBOUREEURBIRORIRISIRtaROrIREIRORoRIR e sRRRaRentaLEnasastsIstesIny
4008 | SISOCRBUISRNEOETIREINRRIICOITRIRINRRNNRIRIEsRIRssaItTiRIeIinaItLINLILLSS
4010 FILL(D,145,780,450,0)

4030 SFIsSFI AND 327541 ! Input prospt and cossand info off
4030 LOCATE 0,10

4031 INPUT °Nese of output file("SCR’,"#SEROD') or 'YX’ to ret to sain *;DFILS
4070 [F DFIL®="X" THEN BOTD 3410
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4730 NEIT 1T

4750 RETURM

4800 REN ~---- Write DATAS to Scremn -=--- - = = - = = ¢ = - o = - -0 v - - -
4010 PRINT DATAS

4820 RETURN

4900 REN ----- Write kayboard eessage to screen (redundant) ----- - - - - - -
4910 LOCATE &,10 tPRINT SPACES(40)

4920 LOCATE 4,10 tPRINT "Enter aessage {up to 132 characters)’®

4930 IWPUT *%; NEG

4140 RETURN

4730 REN ----- #rite curvs to COML(PC)

4952 REN The data is written to *SER0O® configured as sodea with the ff

4954 REM paraseters; 1200 (baud rate),7 (data bits),o (odd parity) and

4933 RER one stop bit. Using any PC cosa progras data can be saved to PC

4935 REM using 'CONS’

4962 BN FPITLS)

43564 OPEM “28EROO® AS FILE 83

4966 FPXX () =20:1FPAL(2) =BrFPXY (3)1=225FPKT (41 =B+od+ 141 FPKL(T) 20

4958 CALL SYSFUNC(J,FPKX(1))

4972 RETURN

3000 !

3001 * ERESRORORRROssRtuRusOnnaRRIntsuORTRuRIaseriorResaonessatessrntasetsssi
S002 ¢ TRNRERRRNNSRNNRAERINIRRARERRINOERNRTINRRIRIRERsNIETINRILINREONNLILINY

3003 ' 88 Subroytine: FUNCSUB "
5004 ' Is IEEE-488 driver functions includes senu of functions. Function B0
3003 ' &8 packets (FXin)} are defined in wubrouting DATASUD "

5006 ¢ BRISEAILTINLTISLLINLLALLILLILEIISILILINICRININLITIILINELLILLRIANLLILIL
010 LOCATE 18,1 1 PRINT SPACES(70)

S011 LOCATE 18,1 s PRINT * SYSFUNC not currently available * (WAITIS0)

5020 RETURN

J300 !

S30) ) SRALSEREOBUOTIRERIRRICOICEOtONSEasIRtRUsORRIBERRIRRTRIRLLTIINIILLIILS}
T502 1 ARISRNNLBINRRTILERALTARERRLRRARINIRANIRRRTNSTINERIRRIRIITRESSLILLLONSS
3503 ' 83 Subroutines DISK (3]
3504 Reads PAR cossands ¢rom & text file or if the +option is used §8
J505 ! creates a text file from this subroutine 11}
U304 ! SSESSERRTARENNNIRRIRRRANRNINRIRRRALRIREINNRLRNONNNNNNRIIRINNLNIEININN
3510 SFIeSFY AND 327841 ! CONNAND AND STATUS INFD OFF

3512 FILL(O,49,740,430,0)

5320 LOCATE 2,0 rPRINT SPACES{B0) ! Clear old CHIS

3523 LOCATE 2,0 tPRINT &

‘Enter nase of file to be read, "+ to create a new §ile or (cr) to guit"
3333 LOCATE 3,0 :PRINT SPACES(80) (LOCATE 3,0 1 INPUT "Coasand #ile: ";CONFILS
3540 IF COWFILS»"+" DR LEFTICOMFILS,1)=*+* THEK 5500
33T IF COWFILe="" THEN BOTD 5800
S350 OPEN COWFILS+*,PAR" FOR IMPUT AS FILE 94
sm m.l'

3360 UNTIL CMDe=“END*

3543 INPUT 04 CNDs

$370  S0SUD 2010 UWLESS CNDe="END"
/7 e
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219

3378 CLOSE M
3380 6010 3800
5600 LDCATE 3,0 tPRINT BPACES(BO) :LOCATE 3,08
tINPUT "Creata ¢ile naned *jCONFILS
3404 IF COMFILSs"" THEN 5B0O
3405 OPEN CONFILS+".PAR® FOR QUTPUT AS FILE M
S410 LOCATE 4,3:1PRINT &
*Enter PAR273I action coesands only. Enter 'END' to quit®
3414 CADInt*
3613 UNTIL CiDe="END*
3420 InpuT ¢ *jCHD$ 1 PRINT 84 CHDs

273 MELT

3430 CLOSE o4

5800 RETURN

000 !

G001 ! SENOEEERTIOLEIICRARERRRCURICRRCRRRtOEaseRRsuRROURIsCRRRRORLOIRLERRILININLY
6002 ' SENARRBRASIARRASRUNSRIRIRSINRRLRIRERINRRINRRTORRILLSIOLININNSINLRNNLIS
4003 ' 8 Subroutine: COMINFO 5
4004 ' 1% Prints intorsation about cossands that can be used in 1"
6003 ! $¢ this progras. ]

AO0E * SEUBSOURERRTSRRTRRRRUSIRIRRISEINRILILIRtIsaNsRIlBtItassRIsLILLLILtILNINNS
HOCT ' YNLEONIRESUNESRCRROERROLEIBURORaCIRRRRIneRRaREReRtaRtesctianesstes
4010 AL09sSPACEN(10)

$030 LOCATE 5,1 sPRINT A108;"The following cossands are availabler®

4030 PRINY

4070 PRINT Al0%)" (a) PAR 273 coasands, using space as dslimiter Detwaen®
§0%0 PRINT Alos;* values (sem PAR 273 operation sanual)®

4110 PRINT Al0;" (b} LISTEM (Function 1) reads dialog responss of PAR®

4115 PRINT Alos;® BISK  loads series of PAR 273 coaasnds fros 2°

4116 PRINT Al04;° user created diskiile,”

4130 PRINY AlOY;" SYSFUNC accessas functions available fros the'
5130 PRINT A10W;* JEEE-489 driver prograa (MENU provided)®
6170 PRINY A10%;° BAVE urites data and sessages to disk, Prompts”®
4170 PRINT ALOY;* provided®

6210 PRINT Al10%;* olit to axit froa the prograa’
6230 PRINT A10%)" (c) PROCEDURES"

6230 PRINT Al109;* $CV scyclic voltanaetry or Mott-Schottky

5270 SFI=SFY DR 21

4290 RETURN

4300 !

SI01 ' BURISLEISLERTIOEROCEERs st ER ot s s aRRRatisatiantsaatescisttrrnssse
$302 ! DSRRDSANSRURNRORRENRTRNNRTIRTIREONIRESRSIRIRSNILENNELINSLILISNSIRINN}
5303 ' 8¢ Bubroutines DEFKEYS 1]
4504 ' 8% Detines conveniant cossands on F keys and writes a aeny "
6303 ! 1t in the console box at the bottos of the sonitor scresn 1"
4308 ! 8 Kays are defined for LISTEN, ERR, READI READE, READAUX 11
BIOT ! SEERRREORTOLRSOSES RS IOREOLEINERRNLIORRIORtRRCRSIERIRNLLINIRIOLINNNIIINS
G308 ! SEEOOSRANSRLLRIRRRANLOOSINLROOSRRINNELILETARLLIRLALITILISNILILLINNN

6510 OPEN *6KPD’ AS FILE 03
6530 ITCITIel4T s IT(2X)=3L s 1T(33)s0 ! FPKT to clear old F-key table
4340 CALL SYSFUNC(3,IT(ID))



i 0084

NUNLIY  082L

¥31V7 QIN1430 34 0L SYIMLD  0iZL

O (¥ L2114t JCIS8a (L LTIT4E O (T L2)IT40 SETHS= 1 LLITYY TLTHLO' LYY OBZL

I R I ENSINNA 20} ----- WY OSTL
PRI NN LeoVepzd 012

DS VI 064

DUOP dBINS LegyeiG OL1L

PROLIBAD Laguspl  OSIL

(1Z183vd8es¥s4Sq8  OF1L

. V0P AN edyeslE OTIL

. 048 pUTIND) 44ledld 0404

. SUOp PURERO] ,44Y=e08  0L0L

Wlibaeb¥  080L

R I N R TR I L AP TWEE 404 ----- N3 ofoL
(L60%1A *1OII' (S ONIRI  (La0P) T (L1XE" (09)2V NIG OIOL
SUSORIBESRSREISORISRERCORURROOERRERERRsEs REIREsRRROReSsORILIsItELIIIS ; LO0L
SERCABCARTALERASRRNLEOBERaRERIteattastsrsssaasatsassanssnasssssssstsats i 900L
81 *SBIQRIINA 4ROV SATV[RIYIUY PUE 43 ; GOOL
i SJURIRU0D sBUTEp ‘eivaae sua TsuaeEtp III.INMJ ﬂul!”tnwl 14 ro0L
ANSYIVG 18UIIN0IANS 8% ; $00L
SEIBSRORSIBEREERTOREOteR TR etes e seseanaststesestseatessarstesatenss ; 200l
IRASTEORIERINERINERNNRIERTLIRTIRESSORSSTIRIITIREILEINISERISIIERIILILIS | 100,
0004
78'88°59'¥8 28149 98 L ‘99 w1vd 649

BY'ZC 9L 9L 49° (9 9'9% vivd ZC4Y

SY'ZS9LIIL A9 L9'91LY ViV 1GH980'T YT VivE 0049

BB'0°S9'89'SH 49 2B L 50 VIVG Of4Y

£0'99'69°49'20'5°79 VIv0 0149

69'89'CH°4R Z0°C 19 viva 089

28°28'49'c'09 vIVQ oOiBe

BL69'PR'TBCL 9L 9 40 VIV 00D

= = e = e eae—a SBPO3 I1350 y30uRy ButJistepodunrds ARy rEYRQ ----- [Te STy )
NuNLIY 0189

0L 0089

18 40 1484338 0&(9

12'99'09L°0'0) 114 0949

W mrd mA s e e o omme e

{440 17332014 . Y3143, =84 J0v3M, =04 MY3 224, F0L 0N 413 0819
fo MO M3D=bd  XNVQYIY, nG4 J0¥efd G NALSI T elda 'SHORILNIL 0549
£4 38010 0499

({I 21 MN4SAS T2 8L99

O={X9¢X) 512 BO={XC+INIX] L{99

I8 LI (ISHINTL QVINE (IS)T] 01 T=13 403 9499

{10 TI1AZITT OV S99

0 LIM 0LY9

(LT11T1°S) JNN48AS TWD 0599

0= (IP+TNTLT ICI=(TIP ML oty

TN LI {XCHLNIX] QWY (18121 01 TIsXN 404 0199
(20121° (22121 Qv 0489

18 01 1110 404 0.59

Sjuewudisey Ady J0p [NdS | IS=(THITDP IZ=(IDOYLY TTIIT)TD  OGSY

0z



1301 !
7302 ¢
7303 !
7304 !
7108 !
7306 !
7307 !

1308
1310
1330
1330
1370
7
LALA
1373
7400

7430 IF ERRC)4 THEN B0TO 7490

7450
1470

SNRERIBRARSEAUSRIRERTORBICRITISIORINLTNSRRIONLLINERLILASIRURLINLILININ

BEORENERBRUUROt TR rRteRsatRadtataatusestoRtesassureassaorsenesatotssosy
15 ERROR TRAP 1 ]
$3 DN ERROR GOTO sends control to 7310 whare the error line "
$t  deteraings what conditions are checked, L1 ]
§2 and where to resuse or to terainate progras 1]

BREBRBNRA0RSRRRRRNNLRNSRIRNSTARRITEISSRINRRLLNISNSLOSSLILOLINRILILILIINY
SRRSERLAURRRRUURTUtORaROtathesatOuetitessatoinatessaeasatastesistatess
LOCATE 17,1 1 PRINT "ERROR *jERR;® in lins °)ERL
RLI2) ! RiX=1 seans srror not listed,fatal
¢ ERRCYS THEN 6OTO 7430 ! §3=Can’t ¢ind, opan (filename)
IF ERL=24B6 THEN Ri1=2
IF ERL=A190 THEN RLI=3
IF ERL=J330 THEN RLI=@
IF ERL=3403 THEM RLI=9?
6070 74%0
Upaslan’t writs to (filenaae}
IF ERL=4190 THEN RLI=4
60TD 74%0

T490 IF ERRC)30 AND ERRC)11 THEN 6070 7350 ' #1isfnd of film

7510 JF ERL=2470 THEN RLI=S ! #50=Bad input forsat
7330 60T 76%0
7350 IF ERR()38 OR ERL< 4210 GOTD 7810 ' 338=08 BOTD range error

7570  CLOSE 03 1RL1=3

' In, 4210, SAVE routine

759¢ 607D 7450
7610 IF ERR(>33 THEM 607D 7470 t §%%5=Matrix index arroc

J830
7630

IF ERL=4330 THEN RL1=b
IF ERL=4530 THEM RLIs?

ToT0 IF RLYIs! THEN 60TO 7870

7890
1710

INPUT “<CR)> to continue any character to end *;A$
IF ASC>** THEN 00TO 7870

7730 O ALY GOTO 7870,7730,7770,7790, 7810, 7830, 7850, 7852, 7856

7%
e
11%0
reie
1830
1850
7832
r633
785
7837
7870
7873
Te%0
1900
7901

RESUNE 2430

RESUME 4030

RESUME 4740

RESUNE 2810

RESUNE 4320

REBUNE 4520

LOCATE 10,10 1PRINY *Error in opening “jCONFILS;" for input, °
RESURE 3933

LOCATE 10,10 1PRINY *Error in opening *jCONFILS;* for output.”
RESUNE 3400

CALL SYSCLOSE(1)

FILL10,0,760,4%0,2)

CLOBE 42,83,04

Enp

peit



7902 1 GOSN ANtEaRIRsRRIRINs IOt eIasIsIstsIssst it INteIItTaIIsLInISIINLILIILg}
TROX | SRBSOSRSROSEORRRSRITNRRUOsERRRRREe o neRRoRasuustesRRseresettosttsng
7904 ! 8 PROCEDURE LIST 1]
THS ' 30 8010 Trap for undefined procedurs calls "
7905 ' 33 8313 Cyclic Voltassetry, Mott-Schottiky "
BOOO | SSRNNANSRNRSSRRRLSNRRRRRNNRRRRSRERITOENIRRRNIRRNRRLEsRRIRINRSNINNNIIYY
BOOT ! SERRUSSSNTRONRRINNIRTICETRRETUsRORRInttInIteRinessnatsasstsiteevssissee
8002 ! ¢ Subroutiner PROCERR "
8003 ' 8¢ Raturn froe an attespt to call an undefined PROCEDURE "
B004 ! 37 SSRTCLIALERROOSRREOLRRRRANSERURTRIRSOISIRAROAICIRIERLITILIASIRILIINY
S00T | SELARSESALTAIRIRTASNRINSRERINSERINRAINNINIRIRRININININIINRIRLANLINILNYY
8010 LOCATE 18,1 sPRINT CND$;® has not besn defined”

2020 RETURN

8o21 !

300 ! SEEORSONTEEIEIOLRRRRIRERRERRURRRIBERURIRETERIRERILCTIRILESTILIAILIOLINE
D301 ¢ SENNNORRIRELINRIARTRIRERISTORRONSLRISRINNNRRIRERROEETTIINOIRINRORIRNNNS
8302 ' #8 Subroutine PROC CV ]}
8303 * 82 Cyclic volteseatry subroytine. Perforss CV experisent with only 13
8304 ' sithe entry of potential 1inits and potential sweep rate., This allowsis
8303 ! 9% aore convenient paraseters choice than the rasping progras of the 8
B304 ' K8 PAR 273 and a sore flaxible waveiora than the CV cosaand, it
8507 ' 91 Mott-Schotthy experisents are parforeed by using it
B500 ! 8¢ BIEs4(read aux. A/D) and making the appropriate connections ]
B309 ! 48 with an external lock-in smplifier "
B510 ' BORERBOEBORIRRRIOUREECIOORUREIEORANRRTURETUCITOsEesERICLLIOILEISLLESSLINS
OUI1 ! SERAINLIIRINNRas e eRanRsORRIRCERORIRERIstsaRtINsINSLLIILLELILSIILIYY
B315 LOCATE 2,38 1PRINT "Procedure: ";CNDS

8320 LOCATE 3,5 sINPUT *Mott-Schottky seasuresents?{y/{(cr})*1A¢

B330 IF A="Y" THEN As=°SIE 4" ELBE A#=°SJE 1°*

8540 CHDS="RM 1)"+AS+*JPAN 0 INTRP 1)DCV O)FP O°

8330 60SUB 2010

8353 ! SCNDS sent

8336 LOCATE 3,5 1PRINT *Enter potentials as aV vs ref. .

8338 LOCATE 4,10 1PRINT “Initia) potential®

8342 LOCATE 7,10 tPRINT *First reversal potential®

854
8343
6348
8347
B34
8372
8374
as73
837e
%0
8393
0%
8500
as10
8620
8430

LOCATE 8,10 1PRINT "Second reversal potential®
LOCATE 10,10 :PRINT "Sweep rats (aV/sec)®
LOCATE 15, 10:PRINT "Muaber of data points*
FILL (333,240, 760,380,0)

LOCATE 4,33 ¢ INPUT *s*;INITY

LOCATE 7,35 sINPUT *1*jERIX

LOCATE 8,33 1 INPUT "1 "1 ER2Y

LOCATE 10,35 110UT "4V

LOCATE 11,35:IMPUT %3N

CHDA="LP "+NIMISLINTIN-1))

608U8 2010

AS="BIAG "+MUMISCINITL) 1CHDOsCHOS+AS
ERIT=ERIT-INITY tER2L-ER2X-INITY
DE=ADS (ER2X-ERIT)

IF DE)2000 THEK 60TO 8547

222
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8440 A= R 2°
B450 IF DEC200 THEN As=";MR 1°

8540 IF DECa20 THEN ASs®MR 0°

8562 MRsVAL IRIGHT (A$, 4))

8670 CADS=CNDY+AS

8470 EINCS28DE/N + TSS(EINC/VIS1ED 18PP=10 2 TNBRTS/EPP
700 IF THB(=30000 AND THE)=300 THEN 8730
0702 IF THD)1000 THEN 8730

8704  UNTIL TIND)1000

B706  THB=20TMB :SPPeSPP/2

708  MEXT

8710 1IF SPPCI THEN GOTD @347

8711 6010 #730

8715 UNTIL TMB(S0000

8717 TAD=TNB/Z 18PP=2I5PP

8719 NEXT

9720 GO0 8700

8730 TABsINT(TNBe.S)

8740 AS=*jTNB “+MUNIS (THB)+°;8/P *+NUM1S (SPP)
8750 CHDSCNDS+AY

8740 GOSUB 2010

8762 60SUD 9110 ! Define Rasping prograa
8764 BOSUB 2010
87 ! SCND$ sent

8780 LOCATE 14,10 1PRINT *Data acquired for last cycle only®

B790 LOCATE 13,50 1 INPUT *Musber of swesps ((cr)s]) ";WEWPL

88500 IF NEWPI=0 THEN WSWPI=x)

B810 LOCATE 13,10 :PRINT "Cel} is onj hit any key to start or X’ to escape’
8820 CWD$="CELL 1*

8830 GOSUB 2010

B850 CALL BETKEV{PL,P2,P3,P4,P5)

8340 If P3O0 THEN H0TO 8850

8843 IF P1s88 THEN 60TD 8930

8870 LOCATE 13,10 1PRINT "Sweep in progress; hit any key to step *
B8BO CHDS="SHPS "+NUNLS (NSWPY)

88%0 &OSUR 2010

8893 CMDS="XC;TC® 1S0BUD 2010

8900 CMDe="§1° (605UB 2010

8903 ®0SUB 1310

8910 CALL GETKEY(PIX,P2Y,P3Y,P41,P3X)

8912 1IF PSI=0X THEN 6QT0 8930

B914 IF CINT(VAL{DATAS)} AND 3ZL1{)327 THEN 60TQ 8%00

8930 CMD#=°CELL 0*

8940 BOSUR 2010

8943 FILL{G,B0,740,150,0)

6930 LOCATE 14,10 sPRINT “Sweep finished®;SPACES(25)

8951 IF PSYO)Q THEM GOTO 9940

8932 LOCATE 14,10 1PRINT *Swesp stopped *

8940 LOCATE 13,10 cPRINT &

"Save dataiS)) Repwat(R); Change sattings(C); <{crito return to PAR2?J’
8970 LOCATE 13,78 1INPUY **jAS



a2
8?73
8980
a0
2000
$010
9020
9030
040
9050
7060
9101
%102
110
7120
g130
7131
7140
9130
13
40
9163
170
%180
9190

IF As="I" THEN BOTD 8940
FILL(0,225,760,243,0)

IF As="" THEN B0T0 9040

IF As=*C* THEN BOTO 8536

IF A="R* THEN 6070 8780

IF A$C3"8" THEN BOTD 9950

CADE="BD O *+NUMIS(N)

o05UB 2010

eOsUB 1010
6070 B9&O
RETURN
DOSBEERERROREORRRRIBEEISRILIRLCIIORIsERIRRRRLRIRSLIROOILIRISIOISLRIILYS
' Bubroutine to qenerate ramp -~~~ = - -~ - - - - - - - o
CHDs="INITIAL 0 0°
MR=20410*NR
CPTsNSABS(ERIX/(Z8DE) ): CVAL=BEISERIY/MR
CPT=INT(CPT+.3) 2CVAL=INT(CVAL+,5886M(CVAL) )
A= VERTEL “+NUMIS(CPTI+® "+NUMIS(CVAL)
CPTsCPTeN/21 CVAL=BEXLER2I/MR
CPI=INT(CPT+.5) 1CVAL=INT(CYAL+.58BBM{CVAL))
AS=AS+* VERTEX “+NUM[S{(CPTI+" “+MUNIS$(CVAL)
AS=A$+° VERTEY "+NUMIS(N-1}+* O*
CHDe=CHDS+AS
LOCATE 19,1 sPRINT CHD¢
RETURN
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