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7F
10
20
30
40
q1
42
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16
30
60

70
75
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S0
95
100
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104
105
106
107
108
110
118
120
121
125
126
127
130
140
141
142
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150
160
170
180
190
200
210
220
240
250
260
270
271
280
285

286
280
300
3ol
302
303
304
310
a1s
320

anawuln V.

Tusun CVMASTER + + + +

ST

COTO 2500
IF F = 1 THEN HOME : GOTO 10
DIM D(200): HOME

z 1
CDS = CHRS (4): INPUT “DATA FILE NaME “;Fs
PRINT CDS"OPEN “F$: PRINT CDS"READ ";Fs$
FOR 1 = 0 TO 192: INPUT A:D(T) = A: NEXT
PRINT CDS"CLOSE “Fs
PR 1: PRINT CHRS (27):"E";" DATA NAME " ;Fs
PRINT : PRINT CHRs (15)
PRINT CHRS (9):"C(pF1™; CHRS (9);"V(volts)™; CHRS (9);"C(pF)"; CHRS
(9);"Vivolts)*®
PRINT : PRINT CHRs (27);°F"
FOR I = 1 TO 96 STEP 2
PRINT . CHRS (9);D(I + 1); CHRS (9):D(1): CHRS (9); CHRS (9);D(I + 97)
; CHRS (8):D(I + 96)
NEXT : PRINT 'CHRS (18): PRz 0
GOTO 2500
PRINT CHRS (4);"BLOADSUBCV2"
DIM D(200):Dt(0) = 192
L =.3
REN MAIN CONTROL
PRINT : PRINT “Select bias range

PRINT : PRINT = (1) 0-2 volts

PRINT : PRINT ° ({2) 0-4 volts

PRINT : PRINT = (3) 0-9 volts v
PRINT : PRINT ° Request:~;: GET as

IF AS = "1 THEN M = 59:S = 1: PRINT "2 volts"
IF AS = "2 THEN M = 107:S = 2: PRINT "4 volts”
IF A$ = "3 THEN M = 250:8 = 5: PRINT "9 volts”
RANGE = 7: POKE - 15358,RANGE: POKE 24576,RANGE
PORE - 15360,11
POKE - 15359,254
PRINT : INPUT “DELAY TIME (SECOND) ";¥Y
PRINT : PRINT “on Kepco..set svitch to REY position™: GET AsS
IF AS = " “ THEN 130
GOTO 125
FOR J = 11 TO M STEP S
POKE - 15360,J
FORZ =0 TO Y
FOR K = 0 TO 100: NEXT K
NEXT 2
CALL 28822
CALL 28784
COSuUB 500 )
GOSUB 610
IF FLAG = | THEN 40
C =.DEC
COSUB 855
Gosup 881
CALL 28803
Gosus 500
V = DEC
* GOSUB 905
VBIAS = VBIAS 3 -~ |
PRINT C;"pF",VBIAS;"volt”
D(L) = VBIAS:D(L + 1) = C

L=zL+2

NEXT J
POKE * - 15360,11: POKE . 15358,7

REM now forward bias
PRINT : PRINT “"set awitch to FOR position™: GET As
JF As = © " THEN 2310

GOTO 302 r
RANGE = 119: POKE - 15358,RANCE: POKE 24576,RANGE

FOR J = 11 TO M STEP 8
POKE - 15360,J



32)
322
323
328
330
338
340
3458
350
355
360
368
370
280
285
390
398
400
408
410
420
421
423
25
426
127
128
128
430
1
32
133
434
138
436
17
138
439
440
(LR}
142
143
500
510
520
830
540
5458
5§50
560
600
605

610

620
625
630
630
650

.

G52
655
660
670
680
661
682
685
690

685
700

800
810

820°
830.

840
845
850

855

860
865
870
8175
880
881
882
883
884
885
886

203

FOR.Z = 0 TO Y .
FOR K = 0 TO 100: NEXT K
NEXT 2

CALL 28822

TALL 28784,

GOosuB 500 ~

GCOSUB 610

IF FLAG = | THEN 320
C = DEC . Ui

GOSUB 855

cosuB 967

CALL 28803

cosua §00
\ = DEC

GOSUB 908

PRINT C{"pF",VBIAS;"volt"

‘D{L) = VBIAS:D(L « 1) = C

L= L ¢ 2

NEXT J
POKE =~ 15360,11: POKE =~ 15358,119
GOSUB 425: PRINT "C(MAX)z ";MAX: PRINT

GOSUB 437: PRINT "C(MIN)= " HIN: PRINT
COTO 976
HAX = 0

FOR L = 2 TO 192 STEP 2

IF MAX ) D(L). THEN 429
HNAX = DIL)

NENT L

RETURN

REM subroutine norsalized ¢ to 1
cosuB 426

FOR L = 2 TO 192 STEP 2
DIL) = D(L) / HAX

NEXT L

RETURN

REM subroutine find min
MIN = 3000 °

FOR L = 2 TO 192 STEP 2

IF MIN ¢ D(L) THEN 442
NIN = DIL)

NEXT L .

-*RETURN

NEC = O

FOR K = 0 TO 18

CaLL 28672

IF PEEK (24583) = O THEN 548§
DEC = DEC ¢« 2 = K .

NEXT K
DEC = INT (DEC / 100}

RETURN S

KREN subroutine auto raonger

REM flag=0 ok : fleg=l outol°range

cosus 810
IF FULL = 2476 THEN 655

IF F1 = 1 AND F2 = | THEN 65)

1F DEC < 203 TIEN 685

1F DEC > 823 THEN 685
FLAG = 0: RETURN
FLAG = O:F1 = O:F2 = O: CALL 28822: CALL 28784: COSUB 500
RETURN

1F F1 = 1 AND F2 = | THER €8]

IF DEGC ¢ 585 THEN 685

IF DEC ?» 2476 THEN 695 s
Fl.AG = 0: RETURN : :
FLAG = O:F1] = 0:F2 = 0: CALL 28822: CALL 28784: COsuB 500
RETURN
IF RANGE = 0 OR RANGE = 112 THEN'845
s 1:F1

RANGE = RANGE - 1: POKE - 15358,RANCE: POKE 24576,RANCE:FLAG

3: RETURN

1IF RANGE = 7 OR RANGE = 119 THEN 845
RANGE = RANCE + 1: POKE ~ 15358 ,RANGE: POKE 24576 ,RANGE:FLAG
1:° RETURN

REM subroutine check full scale
A = RANGE / 2 = INT (RANGE / 2)

IF A = 0 THEN FULL = 823: COTO 840

FULL = 2476 .

RETURN
PRINT CHRS (7): PRINT “CHECK SAMPLE !!": GOTO 95

REM subroutine convert c-=-)volt

IF C » 823 THEN A = .0195528422:B = 1.20944044E - 3: GOTO 865
A= 1,76473975E ~ 4:B = 1.2045525E - 3
C=A+ (B2C) ;
C = INT (C & 1000) /7 1000

RETURN 5

REHM subroutine volt-->c(pF)

IF RANGE = 0 OR RANGE = 1 TMEN MUL
IF RANGE = 2 OR RANGE = 3 THEN MHUL
IF RANCE = 4 OR RANGE = 5§ THEN MUL
MUL = 1000
C=HMMUL = C

RETURN

"

ome
o
-
~

: COTO 885§
10: GOTO 885
100: GOTO 885



900
S0S§
910
918§
920
925
930
938§
940
945
950
955
960

965 |

966
967
968
969
970
971
972
976
9717
918

1000
1010
1020
1030
1035
1040
1041
1045
1050
1600
1601
1602
1610
1811
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
2000
2010
2011
2015
2016
2020
2030-
2040
2045
2050
2060
2070
2080
2500
2510
2511
2512
2513
2524
2525
2526
2527
2528
2529
2530
2531
2532
2533
2534
2536
3050
3051
3052
3100
3110
3120
3130
3140
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REM subroutine .compute biasing voltage
IF V 374 THEN A = ,0586844653:8 = 2.52673124E - 3: GOTO 855

IF V 753 THEN A = .0527044:B = 2.54348258E - J: GOTO 955
IF Vv 1145 THEN .0490706829:B = 2.54513818E ~ 3: GOTO 955
IF V 1527 THEN .0658087995:B = 2.53298J39E - 3: GOTO 95§
IF Vv 1931 THEN .0646513977:8 = 2,53558985E ~ 3: GOTO 955
IF Vv 2230 THEN - .308304988:B = 2,.7232288E - J: GOTO 95§
IF V 2637 TMEN .0681892308:8 = 2.53774872E - J: GOTO 959
1F Vv 3024 THEN 2, .,0759024563:B = 2.5)496067E - 3: GOTO 9558
IF V 3413 THEN A = .079059924:8 3 2,53466067E - J: GOTO 955
A= ,038254044:B = 2.8545971919E - 3
VBIAS = A + (B 3 V) )
VRTAS = INT (VB}AS ® 1000) / 1000
RETURN
REM subroutine volt--=)c(pF) :
IF RANGE = 112 OR RANGE = 113 THEN MUL = 1: GOTO 9871
IF RANGE = 114 OR RANGE = 115 THEN HUL = 10: COTO 871
IF RANGE = 116 OR RANGE = 117 THEN HUL = 100: GOTO 971

MUL = 1000
C = MUL 3.C
RETURN ¢ .
PRINT : PRINT “Save data (Y OR N) “: GET as
IF AS = “N“ THEN 103§
PRINT ¢ GOTO 1000 .
CDs = CHRS (4): PRINT_ : INPUT “DATA FJLE NAME ";Fs$
PRINT CDS”OPEN “Fs$: PRINT CDs"WRITE “Fs
FOR 1 = 0 TO D(G): PRINT D(1): NEXT

PRINT CDS"CLOSE “Fs
PRINT : PRINT “NEXT DATA READING (Y OR N) ! GET As

IF AS = “Y" THEN 85

COTO 2500

PRINT : PRINT “PLOT CURVE®
PRINT CIlHRS (4);"RUN SCIPLOT"
HOME : FLASH .

HTAB (18): PRINT “MANUAL"
NORMAL : PRINT

PRINT "Range™, Full scale (pFI~: PRINT
PRINT * 7" | L

PRINT *
PRINT
PRINT
PRINT
PRINT
PRINT 1000"

PRINT ' 30007 : PRINT
PRINT "KEY A ====2UP"

PRINT "KEY 2 ---)>DOWR"-

PRINT “KEY Q --=>QUIT"

REM Manual c reading

POKE - 15358,7:RANGE = 7

HTAB (5): VTAB (17)

PRINT : PRINT “Select range :";RANGE

GET AS °
IF AS = “A” THEN RANGE = RAKNGE ¢+ 1: GOTO 2050

IF AS = “2" THEN RANGE = RANGE - 1: GOTO 2050
IF AS = "Q" THEN 2500

PRINT CHRS (7): COTO 2011

IF RANGE ¢ O THEN RANGE = 0

IF RANGE > 7 THEN RANGE = 17

POKE - 15358,RANGE

GOTO 2011}

HOME
PRINT 3332323333333 3233333353333333833"

PRINT "2 C-V master control progras [ Al
PRINT *33333338333233333333333333333333°7

PRINT : PRINT

PRINT ° (1) MIS C-V PLOT"
PRINT

PRINT ~ (2) MS C-V PLOT"
PRINT

PRINT * (3).plot C-V curve”
PRINT

PRINT " {4) print C-V data”

PRINT
PRINT * (5) manual data reading”
PRINT : PRINT : PRINT " Request:";: GET AS,
A T VAL (As): PRINT : ON A GOTO 80,3100,3050,5,1600
PRINT CHRs (7): GOTO 2500
HOME
PRINT “"Plcosc wait” §
PRINT CuRs (4); “RUNSCIPLOT"
DIM (300):D(0) = 255
L=
RANGE = 7: POKE - 15358,RANGE: POKE 24576 ,RANGE
POKE =~ 15360,11
POKE =~ 15359,254

AAAAAAAAAN
>332>>>
o ewun

.
=
107
30"
100"
3Joo*

2 33 3 831
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3050
Jos1
3052
3100
3101
1o
3120
3130
3140
3150
3160
3170
3180
3190
3191
3200
3210
3220
3230
3240
3250
3260
3270
3271
3272
3273
3274
3275
3280
3290
3300
3310
3320
3330
3340
3350
3355
3360
3365
3370
3380
3390
3400
3110
3420
3430

HOME
PRINT “Please wait™ .
* PRINT CIliRs {4); “RUNSCIPLOT"
DIM D(250):D(0) = 200
PRINT ClIRs (4);7UHLOAD subpcvz*®
L = J:F3 = O:N =0:0=0

RANGE = 7: POKE - 15358, ,RANGE: POKE 24576 ,RANGE

15360,11)

POKE -~

POKE =~ 15359,254
PRINT @

IF AS = " ™ THEN 2180
COTO 3150
J =1

IF J > 255 THEN 3360

POKE - 15360,J: FOR K = 0 TO 100: NEXT
CALL 28822

CALL 28784

COSUB 500

GOSUB 610 :

IF FLAG = 1 THEN 3190
¢ = DEC

GOSUB 855

COSUB 881

PRINT. "ON KEPCO...CONNECT SAMPLE TO HOONTON..": GET AS

If F3 = O THEN D(L ¢ 1) s C:F3 = 1: GOTO 3280

D(L + }) = C
DC = ((D(N) - D(N ¢ 2)) /7 D(N)) 3 100
IF DC ¢ 5 THEN J = J ¢ 1:°GOTO 3180
PRINT DC
CALL 28803
CosuB 500
vV = DEC
GOSUB 905
PRINT C;"pF",VBIAS; volts™
D(L) = VBIAS:D(L ¢ 1) = C
L=L <+ 2:N.2 N+ 2
IF O = 100 THEN 3360
J =+J + 1:0 =0 + 1: GOTO 3190
POKE - 15360,11: PORE - 15358,7

D(0) = O 3 2: PRINT : PRIST O;" POINTS IS RAED”

CDs = CHRS (4): PRINT : INPUT "DATA FILE NAME “:Fs

PRINT CDS"OPEN “Fs: PRINT CDs"WRITE “Fs
FOR I = O TO D(0): PRIXT D(I): NEXT
PRINT CDS"CLOSE °FS 4

PRINT : PRINT ~NENT DATA READING (Y OR N)

1IF AsS = “Y" THEN 3110
GOTO 3410

GET Aas

205
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TusunTs CVANALYSIS

LIST

1

2

3

10
15
20
30
35
36
37
s
40
50
55
56
60
65
66
67
68
69
70
15
80
81
82

ND = 1.4090739E32 = (EG / DI)
CSFB = (2.7300316E - 15 3 SQR (ND)) 3 AREA / 1E - 12

CFB = (CSFB * CO) / (CO + CSFB)

CFB
ND = INT ((ND / 1E ¢ 15) 3 100) ¢ .01

85 XDMAX = 886 3 DI ® AREA / CJ

HOME : .INVERSE

PRINT" * CV-PLOT ANALYSIS
. PRINT : NORMAL

* INPUT “ENTER CMAX(PF) ";CO

PRINT -
INPUT “ENTER CHMIN(PF) “;CM
INPUT "ENTER DOT AREA(SQ CM) "[AREA

PRINT :
PRINT : INPUT “ENTER GATE MATERIAL ";Gs
‘PRINT : INPUT “SUBSTRATE TYPE " Ss
PRINT : INPUT = ENERGY.CAP (eV) " EGC
PRINT : INPUT = DIELECTRIC CONSTANT “;DI
TEMP =1 /7 CH -1/ CO

CJ = 1 / TEMP
CJ = INT (CJ s 100)'s .0}

“icH:" pF”
*:Gs
(CJ 3 1E - 12) ° 2 7/ (AREA) ~ 2

PRINT PRINT "CHIN 5
PRINT : PRINT "GATE MATERIA

PR: 1

PRINT : PRINT : PRINT "333333323 DATA INPUT $333333333°
PRINT : PRINT "SUBSTRATE TYPE: ";S$

PRINT : PRINT “DOT.-AREA “+AREA;" SQ Cn~

PRINT :, PRINT "CHAX 2AL0; T pET

. eo 00 oo e

INT (CFB s 100) 3 .01

.001 s INT .(XDHAX 3 1000)

86 XDMAX

90 PRINT : PRINT “3333333333 DATA OUTPUT 33333333337

91 PRINT

95. PRINT “DOPING CONCENTRATION=“ ;ND"x1E+1S§ CM-3~

96 PRINT §

100, PRINT "C JUNCTION(CJ) 225C3 T/ pES

102 PRINT

110 PRINT “C FLATBAND(CFB4 =" $CFB " pF"

120 PRINT : PRINT "DEPLETION WIDTH(MAX)=";XDMAX;"™ MICRONT
130 PR:¢ O
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