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NIARULIN N,

Tusunsun1s3iasrsinane i s sivduad

- -
toeuTny wollg  ganaond

10

20

30

&0

S0 FRINT CHRS

40 PRINT CHRS$(137 ok "

70 PRINT TABYY 2! PR NN ORNLETT PACKARD sy
stes.* e (= AN

80 PRINT MRS 117

90 PRINT TABXY . Dhanavich chuli
kavit" ‘

100 PRINT TABXY(154 gevuring the character
istics =" - '

110 PRINT TABXY(10,7)7" nf JaEh- icated by NOS technology.D
n these pro -* =z --

120 PRINT TABXY(10,8 e achice are shown on t
he screen in-* ' L

130 PRINT TA v.' :w""' arly each one
jplease press' %

140 PRINT THBIT .10:; : eeen togdlliect the screen

which you'd -*

130 PRINT Tﬁ!l'l'llﬂ 11:"like to see,

150 FR A

w HHEaN ﬂmmﬂﬂw :
lEﬂ Fﬁl.!

A »
;ﬂ idinaniamangany
y pregs the -

20 FRINT TABIY(10,7);"nusber of the option,

230 PRINT CHR$(132)
240 PRINT TABIY(21,9);"Option."; TRBXY(S1,9); "Progran.”

230 -PRINT CHR$1128)

260 PRINT TABXY(10,11);" l C-V Measurese

nt. .

270 PRINT TABXY(10,12);" 2 Recall C-V Ch

aracteristics data."

280 PRINT TABXY(10,13)4" 3 RESISTANCE He
L}

asureaent,

343
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250 PRINT TAEXY(10,14};" 4 Recall RESIGT
ANCE data. '

300 PRINT TRBIY(10,150;" 3 MOSFET's thre
shold voltage. >

310 PRINT TRBIY(10,1861;° b EXIT

320 BEEP

330 IRPUT Op

340 IF Op<t OR Dpded

150 ON Dp BOTO L0

360 PRINT CHRS e —

3T PRINT TABXYA

380 LOAD *DHR
150 PRINT CHR,
400 PRINT Trioar! g
410 LOAD "D¢
420 PRINT CTRs 11,
430 PRINT TAP,
&40 LOAD * ;
450 FRINT CHR#

§40 FRINT TAj
870 LOAD "RESIST
480 PRINT CHRS

490 PRINT TRBIY (22
500 LOAD *K0S_T1*
510 PRINT CHRE(129) =
520 PRINT THBIY (22 1 Febrih
530 END (™% :

i

oyt — J

AUEININTNYINS
QRIANTAUNNINGIAY



10 LS
20 U1 NAIN PROGRAN !!

30 L *DHA" Lo

40 LEELEAR SRR AR NL

a0 ! Vi#) is the array keeping the values of veltage data.

&0 ! Ci%) is the array keeping the values of capacitance data.

70 ! %) is the array keeping the values of conductance data.

Bo ! Di4) is the array keeping the values of dispation facter data,

70 ! Op is the variable keeping the code nusber for choosing the mode of -
we ! operation.

1o ' 4

120 CON V(700),C(7001,6(700) ,D(700)

130 COM REAL K1,K2,Y,C$[51,K$15)

140 COM REAL Aeax,Amin,Baax,Brs 2in, INTEBGER 1,J,0p

150 -

160 PRINT CHR$(12) -

I70  PRINT CHR$(129)

180 PRINT TABXY(10,9) s st BSSIRE NUMBER &
ENTER KEY.*

190 FRINT TABXY (30,1 sl

200 PRINT TABXY{30,13):"

210 INPUT Op

220 IF Dp<)1 AMD Opt)2 T

230 IF Ops1 THEM '

240 LOADSUE Set_cTihia ©

250 Set_cond

260 ELSE

270 LOADSUB Analyse_d

280 Analyse data

250 BOTD 570

300  END IF

310 IF C#="X" THEN 570

320  LDADSUB Measure FRON 5B

330 Measure 4

340  PRINT CHR$(12)F =

350 PRINT CHRS (13190 A

380 PRINT Tﬁﬂimﬂ,ll" Nolultees on c gl 7 lyes or no
) e i —

310 INPUT P -

380 IF PECYULoph iy $0O° 1 § .

s et nANESWEng

400 LOAD QA : '

L] Recor

20 ) ¢ o v
¢ ARIRINTUURNINYAY
440 , | - ‘14 | :
50 INT CHR$(12)

460  PRINT CHR$(131)

470 PRINT TABXY(1,10);"Would you like to analyse the impotant paraseter of MO
‘5 cap,? (Yles or (Ho)."*

480 INPUT P$

450  IF PSCO"Y" AND PH{)"y" AND PSC)°N® AND PSO)"n* THEN 480

300 IF P$="Y" OR P$="y" THEN

510 LOADSUB Analyse_data FRON "DHAB"

520 Analyse_data

530 ELSE

540 BOTO 550

350  END IF

S60  LDAD *MENU*

370 END

115
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10 LU L L L LR AN )

20 11 W05 MEASUREMENT PROGRAM !!

bl ' t "DHAL" "

4 TR S AL IR AR

S0 SUB Set_cond

B0 ! K1,K2 are the set value of starting and final voltage, g

70 ! respectively,which the user want to choose,in range -32

B0 ! to 32 velts.

20 By ig the constant value & ring up or down the gate-

100 ! voltage.

110 ! C§F  keeps the freo) g sulti-frequency

120 ! LCR meter. ; :

130 ! K$§  keeps the sg t) e ot er frop LCR seter,
140 v -

150 CON V(#),Ct

160 COM REAL K1 *2 —

170 COM REAL 5 WNINTEBER 1,J,0p
180

150 PRINT CHie®

200 PRINT CHR$(' L\ \

21 PRINT TAE of I : ALY ‘ ing this connect
ion, . rFreE r LR x
220 PRINT TRBXY. e br AR W ¢ to high terminal
of 42744." o ' AN

230 FRINT TABXY(1 ¢ to Jow terminal of
42748, "

240 FRINT CHR$(129)

250 PRINT TREXY(20,1%);" s Bn you are ready. "

260 PAUSE

270 :

280 PRINT Lk

290 PRINT (17 4

300 PRINT THet g -32 70 32.°
30 INPUT K1 | il Il

320 IF Ki(-32"= Ki}S? THEN -

330 PRINT THBRUJS,7); "DON'T BE SILLR BLEASE BIVE THE VOLTAGE IN RANGE

ﬁ%‘“‘*ayﬂ?,mﬂwswsﬂns
ARTRINTUURINGA Y

350 PRINT TABXY(20,101;" STARTING VOLTAGE = *,K1," V. "

400 IF K150 THEN

410 ¥=.2

420 ELSE

430 ¥==.2

440 END IF

§50 PRINT CHR$(128)

B0 PRINT TABXY(15,5);"ENTER THE WALUZ OF FINAL VOLTABE IN RANGE -32 T0 32
470 INPUT X2

480 IF K2¢-32 DR K2)32 THEN

490 PRINT TABXY(15,7);"DON'T BE SILLY,PLEASE BIVE THE VOLTABE IN RANGE

=32 T0 32.°



S00
510

S20
530
40
550
560
a0

580
90
600
610
620

U MANT TO OPERATE.

830
640
650
660
879
680
690
700
710
720
730
740
750
780
70
780
790
800

Bl0

nv k!r

m ﬂ

117

WAIT 3
PRINT TABXY(15,7);"
BOTO 470
END IF
PRINT CHRS (129!
PRINT TABXY(20,11);" FINAL VOLTABE = *,K2," V. *
PRINT CHR$(128)
PRINT TABXY(15,5':"

NAIT 3

PRINT CHR$112)
PRINT CHRS$ (!
PRINT TABX ING FREQUENCY CODE WHICH YD
PRINT G
PRINT TAPY O 17 FOR 4 KHz.

PRIN R R . Tl FOR 10 KHz,

PRINT 7- 8 Y NS wF19 FOR 20 KHz,

PRIN PG fi.r 1720 0E SN, 2 FOR 40 KHz.

PRINT T2 41" F R \ S FZ1 FOR 100 KHz.

PRINT W70 EXIT THE PROGRAM.
INpLf

PRINT CHR
Pl

.

PRIN | BXY V05 e (J7§ characteristic,press &

LA

Fransweang

F’.; iracteristic,press A

BHI' Y DUTPUT 717} 'HIBI'

Q%Tﬁ\iﬂﬁm AAINYAY



10

20

30

40

30

&0

70

B0

0

100
110
120
130
140
150
180
im
180
190
200
210
720
230
240
230
260
20
280
250
300
310
320
330
340
350
360
Ryl
380
350
iﬂﬁ

Input

! Vgmax,Vomin

! Vdmax,Vd

OUTPUT 7
WAIT .2
NEXT X

I
F i
'F‘.

17;4,8

?lltl'l

&40 Vainl=l
Vain2=}
END IF
I?ﬂ IF A)Amax THEN
480 Anax=f
490 Waaxl=)
S00 END IF
Sto IF Adhmin THEN
520 Amin=f
530 Vaini=)
940 END IF

350

IF B)Bmax THEM

118

pironenrnnnnpnnnnnnnnnnd

!1 INPUT DATA PROGRAM !!
L "DHAZ* i

PErrrnppennnnnngnnnnneny

rrrrrrrrrrrrrrrrrrrrrrrr

UB
' is each veltage value stepped up and down by Y.
14 are the counters of set of input data,
RyB,Anax, hein, Baax Bain,Veax!,Veax2,Vainl Vein2 are the dussy
variables,

§
I
I
I
!
! Vemax,Vemin are the
!
1
1
1
]
i
L
I

goe which capacitance is -
vely.

g i conductance is -
.ipltihn factor-

Nl created,

oo data keeped in files,
No0f nass storage,

axyuein, INTEGER 1,3,0p

% W%orae is running, *

ﬂuﬂﬁwﬂwswaqnﬁ
qmax‘m‘mummmw



560
51
580
390
600
b10
620
630
B40
830
B0
670
&80
E50
700
710
720
T30
740
750
160
m
780
190
BOO
Bl1O
B20
830
BAD
850
B0
870
BBO
890
00
910
520
530
740
950
980
970

IR TUAMINIAY

Baax=B
Veaxi=}
END IF
IF B{Bmin THEN
Bain=B
VeinZ=I
END IF
Vili=k
Cili=h
Veaar=Vaax!
Vemin=Vainl
IF K$="#" THEN
E(I)=B

-

1Y, hY )
RED .7’ ~

FOR X=ki T0 0 STEP -V

AuBINGINNT

e —— A mm—— ]

119



10
20
3
40
50

10

B0

90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
2n
80
290
300
310
320
330
340
350
360
Bal
380
390
400
410
2

44

450
L1
470
480
490
500
510
520
530
o
550

...............................

'1 SCALING AND DRAN X-Y AXIS !!
" IN LINEAR SCALE .
1 "DHA3" 1

...............................

SUE Scaling

! W1, Nb, Kt are the variables setting the reference of scailing.
! Cal,Car,Cab,Cat are the variables setting the boundary of axes.

! C#],Cér,Cfb,CFt  are the variables setting the boundary of graphics.
! lmax_gdu,Yeax_gdu are the paatk b B!

1
1
1
|
I
]
1

! Xtick,Ytick,Xlocy |

! Ylocx,Xmajor,5ize » &
! Ymajor
L'N vaziabits

'AYES" statement.

COM REAL Al /0 L NN TN TSR 1,3,0p

F [ - L E Lhe m tﬁpl
Aniny=hains10: g _ - N RN the MOS CaP.
Yeax_gdu=1/ g A\ NN screen,
Yeax_gdu=iv

Ylocx=20%]KT
NI=HINIK] K
Wr=MRY (K1, K204
Wo=Ylocx-40
Ki=Apanytl,2
Cal=W1+43

Car=hr-3 paraseter of soft clip,
Cab=Ylec
Cat=har{- 2}
Cil=Cal T

Cér=Car ‘fr.
Eih!Tlac:-'“

EI'WIEIV]T‘NB‘?TW

ais on Y-axis.

"\ boundary,

Ttick=1
Yiigk=to

Wa“l mmmmwma d

EHH‘PH]ES ON

LORE 5 !\
CBI2E 5 A
MOVE Xmax_gdu/2,.96+¢Ymax_gdu 8 |
LABEL "C-V CHARACTERISTICS" £l
CSIIE 4 gl
MOVE Xeax_gdu/2,.93¢Yaax_gdu b
IF C$="F11" THEN LABEL "Measure at 100 K" ! |
IF C$="F12" THEN LABEL "Measure at 120 H2" ! \

IF C$="F13* THEN LABEL *Measure at 200 Hz" ! > Label head of graph.

120



560
570
580
590
500
610
620
630
640
650
b0
670
680
B30
100
o
720
730
Th0
750
780
770
780
730
BOO
B10
B20
B30
B40
850
Be0
B70
B80
B90
500
910

SUBEND -u

IF C$="F14" THEN LABEL "Measure at 400 Hz*
IF C$="F15" THEN LABEL "Measure at | KHz'
IF C$="F15" THEN LABEL "Measure at 2 KHz"
1F C$="F17" THEW LABEL "Measure at & KHz"®
IF C#="F18" THEN LABEL "Measure at 10 KH:*
IF C#="F19" THEN LABEL “Measure at 20 KHz*
IF C$="F20" THEN LABEL "Measure at 40 KHz" !
IF C$="F21" THEW LABEL "Measure at 100 KHz*!/
VIEKPORT ,02#Xmax_gdu,.984Xeax_gdu,.02¢Yeax_gdu,.9¥Ymax_gdu'\
WINDOW W1, Mr Wb, Nt U
CLIP Cal,Car,Cab,Cat Lot
AXES Xtick,Ytick,Xlecy,Ylocx,lra

CLIP OFF

CLIP Cf1,Cér,Cfb,Cft
FRAME

1
1
1
i
H
1
1

Ty — —

LORE 7

FOR M=Ylocx TO Cat™:
HOVE Xlocy,M
CSIZE 4,.4
LABEL M

NEXT M

MOVE 0,Cat

INOVE -3,0

LDIR 90

LABEL "CAPACITANCT,

LORE &

LDIR 360

FOR m=Cal 70 Car STEP !
MOVE M, Ylocx
IF W KOD S=0 THEN LABEL N ——

NEXT T RIIN T,

LORE 5 :

INOVE ~5,-10 SR

LABEL *VOLTAGER A9

' 1
| —

i

AUEININTNYINS
QRANTAUNNINGIAY

') Line.
' I scale
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lﬂ FEvRpRpnprRrenbepnnny

.....................

20 !!  PLOT PROGRAN '!
30 ! IN LINEAR SCALE '!
40 L "DHA4 " 1
a0 EEIALLETRERR EERTELLLL
&0 SUB Plot_linear

70 'D is the pbint!r
B0 VP is the vargs iwer string.
20
100
1o | ==,
120 g ax , T - aaax,Vgmin, INTEGER 1,J,0p

130
140
150
160
170
180
190
200
210
220
230
240
250
260
70
280
%0 : - - -
300 V. RY ) of your C/V curve
?Tlyern® =" :

310 INPLRS — i

320 IF FR°Y* AND PSC)*y" AND PSCO*N® AND PSC*N™ [HEN 310

130 IF Ps=" &Ph' n* THEM II'M

e AL XL
leas
350 f you would like to he curve hr plotter ,pl

ease press any key, °

8" ﬁ“‘mammmma e

Mith increasing velt.

vre with decreasing voltage.

360 PRINT TABXY(25,1613" PRINTER 1S READY,PRESS CONTINUE KEY *
400 PAUSE

410 PRINT CHR$(12)

420 DUNP BRAPHICS 4701

430 ELSE

440 LOADSUB Plotter FROA "DHAIO"

450 Plotter

450 PRINT CHR$(12)

k70 END IF

480  GRAPHICS OFF
450  SUBEND
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Hﬂ PRRRLET R LR

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

20 11 [\ AND B-V MEASUREMENT !!
31;. ll 'Mﬁl 1l
40 }!EEll!E!!!!i!!!!!f!{!!!E!EEl
Sh SUB Measure

&0 : !

70 COM Vis) Cl#),Bix),Di®)

BO COM REAL K1,K2,Y,C$, K50 ‘
20 COM REAL Amax,heis A8 F J vzuin,Vgeax Vguin, INTEGER 1,9,0p
100 . !
110 i g g put data from LCR eeter.
120
130
140
150
160

JIRVE,PLEASE PRESS *jCH
170

180
RS (1310 "ANY*;
150
20
210 Y St

220 prin e 10, Ul N T TRy CURVE,PLEASE PRESS *;CH

RIS T s (1 " A
230 PRINT ThEXY (¥ __ﬂi

RVE;PLEASE PRESS *jCH

240 2t A scc .y CURVE;PLEASE PRESS *;CH
R 1130); " A1 £

250 E 7 7
20 -
2 i M ‘
280 L_ JEUM E:tlinq FROM "DHAY* " Tt

90 lot_linear FROM ° ' ' \ Plot data in linear scale.

i‘iﬂﬂwﬂ“ mﬂﬂiwmﬂ‘i

PRINT CHR$(12

98 S STSHFREAEY

IF PSCOY* AND PHO*Y* AND PHCI*N® AND PSC)*n® THEN 350
IF P§="Y" DR P$="y" THEN

m PRINT CHR$(129)

390 PRINT TABXY(10,12)3* Would you like to see B-V curve in "jCHR$ 11
3103 (5)*;CHR$1129) ; "enilog or "jCHRECISLY; *[L)*;CHR$(129);*inear scale 7 °

400 INPUT W4

410 IF N§()"S* AND M$<)"s® AND WHC)'L" AND WEC)"1" THEW 400

420 IF W§="S" OR Wé="s" THEN

430 LDADSUB Semilog FROW *DHAE" !\

440 LOADSUB Plot_semi FROM "DHAT® ! \ Plot data in seailog

450 EBenilog ! f oscale.

450 Plot_seni Lf

470 PRINT TABXY(10,14);* Would you like to see E-V curve in linez

r scale 7 (Yies or (N0, *



480
430
500
s1o
520
530
40
550
560
570
580
590
500
610
620
630

og scale 7 (Yies or

bAD
650
L1
670
b80
CEY
700
710
720
730
740
750
160
170
780
790
BOO
B10

1*(5) " ; CHRS (1 Ml
e L0 -
IF = 15" AND HEC)'s” AND N3G2°L" AND Ws<&d THEN 820

" ﬁﬁﬁ%’wmm"‘*

Plot_seai

N’iﬁﬁh“ﬁﬂfﬁ%’jﬁ“ A

1F P${)"Y* AND P$C)*y" AND PSCIN" AND PHO'n" 1HEH ?ﬂﬂ
IF P$="Y" DR P$="y" THEH

B20
B30
840
B30
L
870
880

ilﬂ
540
930
960
§70
580
990

END IF

124
IRPUT P$

IF PSCI™Y® AND PSC)*y* AND PSCO"N™ AND P$C)*n" THEN 480
IF P$=*Y" OR P$="y" THEN
LOADSUB Scaling_con FROM *DHAL1" "
LOADSUB Plot linear_con FROM "DHA12® ! % Plet data in
Bealing_con } ! ] linear scale.
Plot_linear_con "
ELSE
BOTO 570
END IF

LOADSUB Scaling pe i 08 *DHAIL" 1y
. “d% "DHAL2" '\ Plot data in linear
Scaling ' tf scale,
; 1
te see B-V curve in semil

AR PN Py n® THEN 840

t data in semilog
R scale.

,1., rve in "jCHR$(131)
o scale 7"

LOADSUB Scaling_con FROM "DHALL®
LDADSUB Plot_linear_con FROM "DHA12*
Scaling_con

Plot_linear_con

ELSE

8070 990

END IF



125

1000 ELSE

1010 LDADSUB Scaling_con FROW "DHAL1" L3

1020 LDADSUB Plot_linear_con FROM *DHA12® ! \ Plot data in linear
1030 Scaling_con ! 1 scale.

1040 Plot_linear_con 3

1050 PRINT TABXY(10,141;* Nould you like to see E-V curve in semilog
scale 7 (Yles or (Nlp, *

1060 INFUT P$

1070 IF P$<3"Y* AND P$<>"y™ AND P4{)"N" AND P${3"n" THEN 1080

1080 IF P$="Y" DR P$="y" THEN

1050 LOADSUB Seeilog FROM "DHAB®

1o LOADSUB Plet_seai FROM SOHAT®

1o Bemilog L 14

120 Plot_seni

130 ELSE

1140 BOTD

1150 END [Fo—

1160 END IF o

1170 PRINT CHrat'o

1180 PRINT 2 curve 7 ((Yles o
r (Ko, *

1% INPUT A W\ ‘

1200 IF P$O*Y" DR NN TN 1190

1210 IF P§=" ; = .

1220

1230 ata in linear scale,
1240

1250

1260

1270

1280 END IF

1290 END 1F

1300 SUBEND

 AUEINENINYINS
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10

20

0

40

o0

b0

70

B0

50

100
1o
120
130
140
150
160
170
180
150
200
210
220
230
240
230
260
270
280
290
300
310
320
330
340
330
360
370
380
190
£00
410
420
430
440
50
450
§70
480
450
500
S0
S20
530
s40
a0

(NN RN NNy

...........................

'! SCALING AND DRAW AXIS !!
'' IN SEWI-LDG SCALE !!

126

I-axis.
-axis.

e railing.

1 "DHAL" L
HERA AN RAR A AR RARARAA RS,
SUB Semilog
! Bmax],Bainl  are the variables to keep the legalithm value.
! Beaxli,Bainli are the variables to keep the integer value of the =
! logarithe value. ¥
! Iran is the variab ‘ range.
! Yran is the vard | Fanne,
! Xdiv is the w: Fzep eal
! Ydiv is thy oo — o 1Ch
' O,R are the -
! Nl,Nr Wb, Bt are™hT -
! Xlocy,Ylocx  areg -

COM Yi#),C8) P
CON REAL Kiiﬁqiq‘
COM REAL Amax,Ar’

Braxx=ABS (Bmax®l0’
Brinx=ABS (Baint!,
Baax)=L5T (Bmaxx)
Beinl=LGT (Brinx)
Beanli=INT (Bmaxl)
Beinli=INT (Beinl)
Ymax _gdu=100+RATID
Ymax_gdu=100
HltI'IIIiIKhK
Hr=MAX (K] KN r—e——
Wo=Brinli & A
IF FRACT (Bmax) ==
Wi=Beaxli
Tran=ﬂlixli-nlih11 !
ELSE

L) —

k. EH I.J,UP

ance value.

AU nce value.

nductance value

A

=lative P'” gary.

mmwﬂmwmns

lrin=HﬁliH1,KIl-H[H{K1 K2

ﬂﬁ‘?@dﬁﬂﬁm AR

Ylecx=Nl

BINIT

DEB

BRAPHICS ON

LORE 5

CSIIE 5 :

KOVE Xmax_gdu/2,.96%Yeax_gdu !

LABEL "E-V CHARACTERISTICS® -
L]
I

"
X

CEIIE 4

MOVE Ymax_gdu/2,.93%Yaax_gdu !
IF C#="Fi1" THEN LABEL "Measure at 100 Hz" !
IF C#="F12" THEN LABEL *Measure st 120 Hz" !

MY

|
|
|
|
|

§



Sk
510
580
550
600
El0
620
£30
baD
E30
b0
670
80
690
700
110
720
730
740
730
760
1m0
780
790
BoO
Bl
B20
B30
BaD
B30
Bl
B70
B8O
%0
§00
910
520
30
540
950
60
970
980
990
1000

ot the

1010
1020
1030
1040
1050
1060
1070
1080
10%0
1100
1110

b

IF C4="F13" THEN LABEL "Measure at 200 H2" !

IF C#="F14" THEN LABEL *Measure at 400 Hz* ! /

IF C$="Fi5" THEN LABEL *Measure at 1 KHz" !

IF C$="F15" THEN LABEL *Measure at 2 KHz" !

IF C$="F17" THEN LABEL *Measure at 4 KHz" !

IF C#="F18" THEN LABEL "Measure at 10 KHz" !

IF C$="F19" THEN LABEL "Neasure at 20 KHz" !

IF C$="F20" THEN LABEL "Measure at 40 KH:" ! /

IF C#="F21" THEN LABEL “Measure at 100 KHz"!/

HOVE Xmax_gdu/2,.03#Ymax_gdu LAY

LABEL “BATE VOLTREE (V)* 'y

CSIZE 3 ‘ )

FOR R=0 TO Xran wlabel Y-axis,
MOVE . 15#Tnax qduﬂ'” =

CSIZE 3
FOR R=0 T0 Yran
HM 1.*1]5
IF Bainli+R=0
LABEL 0"
ELSE
LABEL *10"
END IF
NEXT R
FOR R=0 T0 Yran .
MOVE 15,.15%Ynax_gads
IF Bminlifx
LABEL e
ELSE ,
LABEL *  Jjhini:
END IF ¢
NEXT R

EH]! 1,

IKPUT P$
IF PFOO™Y" AND PSC"y" AKD PFCON" AND PCH*n® THEN 1010
IF P$="N" OR P$="n" THEN 1110
FOR D=Bainli TD Bmaxli !
FOR R=2 TD 9 !
Y=D+LET(R) !
WOVE KINIKI,K2),¥ !
DRAN MAX(K1,K21,Y !
KEXT R !
NEXT D 1

SUBEND

127

¥ Label head of graph.

wwﬁﬁ%’wmm
HESenaniunad VIR

e 7 ";CHR${1300;"Y";CHR$ (128);"es OR ";CHRE(130);"K";CHR¥{128);%e."

\ Semi-
¥ log
[ scale
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10 PRERERTREEDALLTLRESA RN
20 ‘! PLOT PROGRAM !!
30 1! IN SENI-LOG SCALE !!
&1 2L *DHAT" L
50 FLEREEVAEALLL LA R XY
&0 SUB Plot_semi

70 ' §  is the dusay variable,

B0 1= !
90 COM V(&) Cle) B(e),DI#) ol

100 COM REAL K1,K2,Y,08.%

110 COM REAL Amax,Aei v gmax,Vomin, INTEGER 1,J,0p

120 DI Bx(700)

130 — E

150 BRAPHICS 0 ;

150 Bx {1)=LB" ;

160 HOVE Vi1 B

170 DRAN Y (gl F AR

180 FOR 5=2 7 RTWENh increasing voltage
190 FyJE A ‘

200

210 NEXT §

220 FOR S=i+1 T4

30 decreasing veltage
240

250 NEIT § - \

260 agen - Rl

270 PRINT CHR$ (12 . ‘

280 PRINT CHRS(12Y) e

290 PRINT TABXY (10,10 = cave @ paper of your B/V curve
?{yornl"

J00 o S r

310 | IO

320 = ¢ ’

330 PRINT TRUJY (10,550 geurint gile curve by printer,p
lease press key =, *

I40 PRINT THBI}II&H,‘ If you uauth to plet the curve by plotter,pl

LR TR

370 PRINT CHR$ (131}

PSRN Y

DUMP BRAFHICS #4701

420 ELSE

430 LOADSUB Plotter FROM "DHA"
440 Plotter

450 PRINT CHR$112)

460 END IF

470  BRRAPHICS OFF
480  SUBEND
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10 BLLUIELARRRRETIRR R LI ANk

20 '! W05 CAPACITANCE ANALYSIS !!

30 1! *DHAB® "

40 B

S0 SUB Analyse_data

&0 ! Bis is the variable to keep the substrate's type.

10 ! Ba$ is the variable to keep the gate arei's shape.

B0 'M is the variable to keeq *he gate area's diameter,

50 ' is the variable ts )y area’s width,

10 L is the variahls F s length.

e ! g is tha vlr*" —

120 ! Dox i > ’ = = hickness,

130 'K : . : s 0f Substrate’s -
140 ! — — .

150 ! Csmin nm region of cap.-
160 ! -

170 ! Kcon scentration.

180 ! Cébs Melacitance at -
190 ! ",

200 ! Céb Mece in Farad,
210 ! VEb1,Vib2 is ’ F J 113 AN0E"™ forward and -
220 ! 3 -

230 ' Wb

240 ' Mt (M the gate setal.
250 ! Wim is the B tion of the gate
a0 ! setal, — \

a7 ! Wes is the va. bl, s - ct™ difference between
280 ! the gate setal o , or substrate,

2% ! Ci is the vari V'ﬂﬁﬁ;«z A citance per unit area -
300 ! a -

30 ! Bss & —_——— "iu.

320 (7 AY ]
330 COM Vi#),Cile .'.,j .

340 COX REAL K1, BUp/,C$ kS
350 COM REAL ﬁlin,ﬂmln.ﬂlax Brin,Vcmax ,VYerin Hgll:,“glln. utEEEﬁ I,0p

---.-------—---1.--

F NN ENINY NS

! Electron charge.

400 :-MEﬂﬂ & Intrinsic concgajration of Si at 3K
410 4
SQWIANNTUHAEIRNENA Y
430 Es=l1 1 relative permittivity.

440 Eg=1.12 ! Band gap energy of Si.

450 Eafs=4.23 ! Electron affinity of Si.

440 - !

470 ! Find type of substrate and the gate exide's thickness, !

480 ! -

490 IF Op=2 THEN

500 PRINT CHR§(12)

si0 PRINT CHR$(131)

520 PRINT TABIY(1,1);"Please input the maxisue capacitance (in pF),*
530 INPUT Amax

540 IF Amax{=0 THEN 530

S50 PRINT TRBIY{1,1};*Please input the minisum capacitance (in pF),*
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540 INPUT Amin

ar0 IF Amind=0 THEN S&0

580 PRINT TABIY(1,1);*Please input type of substrate ((N)i-type or (P)-t
ypel.*

5590 IRPUT St$

600 IF St$¢)"N" AND St$<>"n™ AND St$<)>"P* ANMD St$<>"p" THEM 590

610 ELSE

620 IF Vemax{Vcmin THEN

630 Sti="p"
b40 ELSE
£50 Sts="N"
bbo END IF
&70 END 1F
580 Cox=hmax
B50 Cain=Aa;
T00 PRINT
o -
7120
730 ”
E+12;TABITO) ;" -
T40 PR :
OE+12;TABITO) ;"
730 PRY
760

is ";5t$;"-type.”
Cox,is ";TABI49];Cox%l.0

*+TAB(49) ;Cointl,

27 lyesiY) or ne(N)),

770
780 ‘
190 IF P$:
BOO
B10

N0 The 770

ela®ive peraittivity of oxide.

B20 £
830 |

B4 ' : ;-3

B50 /5 A

B0 PREIY The of Thite oxide is "jTAB(49);Eox

870 PR CHRS (131) -
B8O PRINT TABXY(1,1);"Do you ':nqultl area 7 {yes(Y) or no(NI}, 2

“A BANsRINANG

w20 Y PRINT TABYY(1,1) ¢ "Nhich shape is your sample's pate area 7 ((Clirc)

R TAYhsaumIngnas.

IF Ba#="C" OR Ga#="c" THEW

750 PRINT TABXY(1,1);"Please input your gate's diaseter (in cam.)

570 INPUT Di

980 IF Did=0 THEN %70

930 Ag=PI#(Di*2) /4

1000 ELSE

1010 PRINT TAEXY(1,1);"Please input your rectangular gate's width (in
({ W] "

1020 INPUT W
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1030 IF W¢=0 THEN 1020

1040 PRINT TABXY(1,1);"Flease input your rectangular gate's length i
n ch.l d

1050 IRPUT L

1060 IF L¢=0 THEM 1050

1070 hg=wiL

1080 END IF

10%0 BOTD 1130

1o PRINT TABXY(1,1);"Please input your gate area (in cal.)

1110 INPUT Ag

1120 IF Ag¢=0 THEN 11}
1130 PRINT CHR§(128
1140 PRINT TRBYS:
1150
1160
13" angst.”
1 1 o S

1180 : LN . rltn. !
1150 , ' PR, - - !
1200 \ %

1210

1o\ Ag TARCTON}® ca2®
*sTAB(49) ; Dox# !, 0E+B; TRB(T0

e

4 t o= OF tH]ﬁl-

1220
1230
1240 IF @
1250
ate,”
1260
1270
1280

1290 (WU £
1300 — B -
1310 Y AY ) ty of your substrate,

tn" THEN 1220

“u 1; permittivity of your substr

sand gap energy of your substrate,

1320 SUPUT Eafs
1330 IF i*l(Iﬂ THEN 1320
1310

P 'LH‘J“WI amm 1 2 P

nml N=1. 06422
1380 Csain= (CoxtCain) / (Bx-Crin)

Qﬂ:] ﬁﬁ%%m Condentyation 1€ ‘]@ gjmt?uu

fead”
1420 ELSE
1430 N=Ncon
1440 607D 1380
1450 END IF
1460 H :
1470 ! Find flatband capacitance. !
1480 1= !

1430 Cibs=(Es#Eosl"2eNcon/Kb/TI*(.5)
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1500 PRINT TABXY(S,11);Bilicon surface capacitance per unit -

1510 PRINT TABXY(S,12);"area at flatband is *jTAB(A%)jCibsel. 0E+12; TRBATO)
* pFlcal”

1520 Cibs=Cibeshg

1530 PRINT TABXY(5,13);*5ilicon surface capacitance at flatband is *jTABIAS
)3CHbs#L, 0E+12; TABITON;" pF*

1540 Cfb=Cibs#Con/ (Cfbs+lox)

1550 PRINT TABXY(S,14);"Flatband capacitance is ;TABI49);CFbe1. OE+12; TABLT

013" pF*

1560 : :

1570 ! Findale g band voltage. ©

1580 0 y B e !

1550 IF C1OCII) THE ' o

1600 Dd=1

1610 E=l

1620 F=1

1630 ELSE

1640 Dd=1

1650 k=l

1660 F=-!

1670 END 1¢

1680  FOR Bg="

1690 IF 4

1700

1710 |

1720 o AT

1730 END IF **Izg{ % Wind flatband voltage on
1740 NEXT Bg rates BN e first wy.

1750 IF ClBg) <31 i
-E{Eg-ll'{iﬁq

1760
1770 Ha=Cib-C(6g) 2 ,rr'g
1780 Ha /K =
1790 o AE UG 11 Ui ER Ll
1800 W
1810 b
1820 ] 1=v1s - ol
1830 e L -
1840 Vé=ipda) -V b
1850 :
:mﬂwﬂ?ﬂﬂﬂ§Wﬂ1ﬂi
1870 fb1=V (B
1BBO EH!I IF
AWIANNIU M Ingnae
1520 F==1 L |
1930 ELSE L
1940 Dd=1 L3R
1950 E=) 1
1960 F=1 L]
1970 END IF 1
1980 FOR Gg=Dd 10 E STEP F L |
190 IF CtBg)¢=Cib THEN b
2000 BLTO 2050 L |
11

2010 ELSE



q

2020 GOTO 2040 Loy

2030 END IF !\ Find flatband voltage on

2080 KEXT Bg ! I the back way.

2050 IF ClBg) 4 C4b THEM L

2080 H=C (Bg+1)-C (6g) o

2070 Ha=Cib-C(Bg) b

2080 Hb=Ha/H P |

2090 Va=ABS (V(Bg+1)-V(Gg)) '

2100 Vb=VatHb Ll

2110 IF ViBg+1)»V(Bg) THEN i

2120 VibZ=Vibg)+Vb bl

2130 ELSE 4

2140 ]

2150 .

2160

2170

2180

2190

2200 : h. yVEb; TABIT0N;* V"

210 fumy meeeseesnmmm————— !

2220 gac™ state density. !

2230 . |

2240

2250 netal you used,Mg,Al,Ni,C

uyAgAu or the ¢ :

2280 PRINT Y {1-71.

2270 INPUT M ,

2280 IF Mt=0 DI iaace

2290 ON Kt GOTO 2300, M P400,2420

2300 Wie=1.7 e o a work function of Mg,

2310 'l. 2440 .

2320 e —— 2= don of Al

1330 ﬁ v

2340 F =ion of Ni.

2350 Eﬂm, I:! o

2360 Hm.ui ' Vacuue work ™iction of Cu.

2 BOTO 244

2380 § hg.

=B e

2400 m ufction of Au.

2410 BOTO 2440 Y

W RSTSpim ATy
int= | .

2450 PRINT CHR$(128)

2460 PRINT TABXY(S,16);"Vacuus work function of gate setal is *;TRB(A9);Nfa

TABLTO; V"

2470 IF St$="N* OR 5té="n" THEN

2480 Was=H{n- (Eafs-Eg/2-KbeT+LOG (Ncon/Ni))

24%0 ELSE

2500 Wus=Wim-{Eafs-Eg/2-KbaTELOB (N /Ncen) )

2510 END IF

2520 PRINT TABIY(S,17);"Work function difference is *sTRB(49) ;Nas; TRBITO) ;"

u-l

133
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2530 Ci=Cou/fg

2340 Bss=(Wes-Vib) £CifQ

!550'2 PRINT TABXY(S,1B);"Interfacial state density is *iTAB(49);0es; TABITO)
L ] .-I: »

2560 PRINT CHR$(131)

2570 PRINT TABXY(1,1);"Nould you like te print the result to the printer 7
{iYles or (N)ao),"

2580 INPUT P$

25990 IF PEC™Y" AND PS<>"y™ AND P$<)*N® AND PSC)"n™ THEN 2580

2800 IF P$="Y" DR P$="y"* ‘“'ﬁ
2610 PRINT ThRt
2620 PRUSE
2630 PRIN
2640
MOS CAP,
2650
26560 END 1=
2470  SUBS

s ready,press the CONTINUE key,®

THE IWPORTANT PARAMETER OF

AUEININTNYINT
QRIANTAUNNING Y



10 T R TR E A SRR AR RS E AR
20 ' MAIN PROGRAM '
30 '1 C-Y CHARACTERISTICS (RECALL THA DATA FRON THE DISC) !!
40 ' *DHALO* '
50 TR TN AV AR A TR A TRRNELE

&0 cox vi7om ,CiT001,61700),D(700)

10 COM REAL K1,K2,Y,C$051,K$035]

BO COX REAL Amax,Amin,Bmax,Bein,VYcaax,Vcein,Vomax,Voein, INTEGER 1,J,0p
90 | oy
100 PRINT CHR${12)
110 PRINT CHR$(129]
120 PRINT TABKY(10, 11098
11 the data, * —
130 INPUT F$
140 PRINT CHR$ (%
150  PRINT CHR$1'3
160  PRINT TABSSS:
(131);%0";CHRS (127
170 INPUT Msi
180 IF Msi=0 OR 4

file which you want to reca

NRSLTTA FRON N1 4 *jCHRS

150 PRINT |
200 FRINT TAEY, .
210 NAIT 3
220 PRINT TrolY! '

230 B0T0 170
280  IF Msi=0 THEN

250 nass sToruse WP 2 s:- ,
260 ELSE —

270 MASS STORABE 15 2 ":;‘§

280  EMD IF

290  ASSIGN f‘.. £ 1o ry
300 ENTER (0%

310 ENTER @viey

320 ENTER #Fi J{f shmin
330 ENTER @FiltT4;Bain
o EHER Eile g

ggg wmnﬂw%’wmﬂs

Vaid!
380 ENTER €File,9;Cs

%W%'m‘smum'mmaﬂ

ENTER @File,L+11;VIL),CIL:,BIL)
430 HEIT L
440 MASS STORABE 1§ *:,700,1
450 Ki=¥it1)
450 K2=¥il]
&0 Vemax=Veaxl
480  Vemin=Vainl
430  Vomax=Vmaxl
500  Vomin=Vein2
510  Po=POS(F$,"CE")
520 IF Fo)0 THEN
30 PRINT CHR$(12)

135
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540 FRINT CHR$(129)
550 PRINT TABXY(10,1013® IF YOU WANT TO SEE C-v CURVE,PLEASE PRESS *sCHRS (
131)3°"C'"jCHAS(129);" KEY °

b0 PRINT TABXY(10,1103"

570 PRINT TABXY(10,12);" IF YOU WANT TO SEE G-V CURVE,PLEASE PRESS *sCHRS(
13103 *ANY";CHRS$(1291;" KEY °

980 ELSE

590 PRINT CHR$(12]

800 PRINT CHR$(129)

Bl0 PRINT TABXY(10,10);" 15y ) SFE C-V CURVE,PLEASE PRESS ";CHRS(
131)3°"C**;CHR%{129);" KEY °

620 PRINT TABRY (10,48

£30 PRINT TABXYs : e i | PLEASE PRESS ";CHRS(
13013 " ANY" CHRS (129) et -

G40 END IF
£50  INPUT K$
60 IF Ks="C" THE®

670

£80

490

700

710

720

730 % W her curve 7 ({Yles oriN
jo. " |

740 INPUT P$ = -

750 IF PSCH'Y" AN s " THER 740

760 IF PE="Y" (R Po='y" m——

770 PRINT CHRS Ui i 2

780 P L) in *;CHR$ (131)
1715) "3 CHRS (12 e dicale 7 °

730 1 X

800 1F kpl's - =t IHEN 790

810 IF k2h3® OR K$="5" inch ¥

820 LOADSYR Seeilog FROM "DHAG® '

ot seai FRON *DHARLS

B30
= AUBAVENININg
BS0 og | | ¥
g0 U Plot_sesi |
PRINT TABIY(10, 14" Would you lijebo see E-V curve ggrlinear s

LRINEAIUNNINEIQY

IF PSCI"Y* AKD PSC)*y" AND PSC)'N" AND P§O'n’

900 IF P$="Y" 07 P$="y" THEN

910 LDADSUB Scaling_con FROM *DHAI1®
520 LOADSUB Plot_linear con FROM "DHA12®
930 PRINT CHRE(12)

540 Scaling_con

950 Plot_linear _con

980 ELSE

970 BOTO %80

980 END IF

950 ELSE
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1000 LOADSUB Scaling_con FROM "DHALL®

1010 LDADSUB Plot_linear_con FROM °"DHAIZ®

1020 PRINT CHR$112)

1030 Scaling_con

1040 Plot_linear_con

1050 PRINT Tmnm 14);" Would you like to see B-V curve in semileg
scale 7 (Yies or (Nlo.

1060 INPUT P$

1070 IF P$CI°Y" AND P${)"y" AND P${)*N® AND P$()"n" THEN 1060

1080 IF P$="Y" OR P$="v" J"

1090 LDADSUB Semiy
1100 LOADSUR 5
1110
1120
1130
1140
1150
1160
1170
1180
1150
1200 END IF

1210 ELSE

1220 PRINT CHP

1230 PRINT Ct \ i \ R\

1240 PRINT ThEY: JF. 80 W% W curve in "jCHRS1131)3°(
E)*;CHR$(129);"enile LHRS { ,- 3¢ (1000 ar scale ? °

1250 INFUT k$ " \

1260 IF K$¢)"S" AND

1270 IF K$="5" DR Kf" EE}..-igj A

$C%" THEN 1250

1280 LOADSUB

1290 'l_'lﬂ_.___r_ﬁf

1300 ' -

1310 By A

1320 Flotfig o1 pri

1330 PRI ABXY(10,14) ;" woulo you lake to see (dLHcurve in linear scal
e 7 (Vles or tHln.

1340

i A anundenne
1360

1370 LﬂﬂnEH! Scaling_cop FROW "DHALL®

Zim adTat

Pl ut _lingar_con

1% 3ny1ay

1120

1430 EBTD 1440

1440 END IF

1450 ELSE

1460 LOADSUB Scaling_con FROM *DHAIL®

1470 LOADSUE Plot_linear _con FROM "DHAIZ®

1480 PRINT CHR$(12)

1490 Scaling_con

1500 Plot_linear_con

1510 PRINT TABIY(10,14);" Would you like to see G-V curve in sesileg sca

1e 7 (Yies or (Mo, "
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1520 IRPUT P$

1530 IF PSCO™Y" AND PSC)™y™ AND PSCO"N" AND P${)"n" THEN 1520
1540 IF P$="Y" OR P$="y" THEN

1550 LOADSUB Semilog FROM "DHAG"
1560 LOADSUB Plot_seasi FROM "DHAT"
1570 PRINT CHR$(12)

1580 Seailog

1590 Plot_ceai

1600 ELSE

1610 6OTD 1620

1620 END IF

1630 END IF

1640 PRINT CHR$(12) \
1650 FRINT CHR$(129)98 ' ’ -
1660 PRINT TABEY (i vo g § kb curye 7 ((Y)es or (N
Jo. " — r -

1670 INPUT P$

1680 IF Pt
1650 IF Pg="im—

w N 1670

1700 LOADE!™
1710 L DAL
1720 PRINT [
1730 Scal
1740 Plot_lir
1750 ELSE
1760 BOTD ¢
1770 END IF
1780 END IF

1790  PRINT CHR$(12)
1800  PRINT CHR$(131)
1810  PRINT TABIY(1,1B);* kefT® --}5
03 cap? ({Y)es sq (N)g

1820 INPUT P -‘.ﬁ,
1830 IF sV Y]
1840 IF Py=ry iy ~
1850 LOADSUB i} 1yse ost

1860 Rralyse =Cta

the impotant paraseter of H

%%dﬁquﬂwswuqnﬁ

M ANNTUNNINIAY



10

20

30

&0

50

b0

70

B0

90

10
110
120
130
140
150
160
170
1E0
190
200
210
220
230
240
50
260
20
280
290
300
310
320
330
340
350
Eﬁﬂ

350
390
Wﬂ

1111111111111111111111111111111

11 SCALING AND DRAW X-Y AXIS !!
2 IN LINEAR SCALE I
'!  FOR THE CONDUCTANCE !
II 'Inmll. lI

IIIIIIIIIIHIIIIIIIIIIIHIIIIII

..............................

SUR Scaling_ten

i
1
1
i
i
I

! W1, Nr, Wb, Nt are the variables setting the reference of scailing.
! Cal,Car,Cab,Cat are the varizbles setting the boundary of axes,
Cf1,Cér,Cfb,Cft  are tia AR Be=giting the boundary of graphics.

! Ymax_gdu,Yeax_gdu ar | ' reen

! Xtick,Ytick,Xlocg ' 7

! Yiocx, Knajor e SN par ant o i AYES' stateseni.
! Yeajor . —

'K N nny ] vari

COM Wie)
COM REAL k!
COM REAL in, INTEGER 1,J,0p
Baaxx=Bp \ of the MO5 CON.

Bainx=pde )’ : ; RN NN ¢ the NOS CON,

Ymax_gdu= Y oo W WNer of screen,

of X-axis on Y-axis.

Nr=MAX (K1, K2}
Wb=Ylocx-40
Wi=Baaxx#l.2
Cal=H145 oA
Car=|™ : et ™ot soft clip.
L= — -

Cat=[: v > N ‘

Eﬂiﬂil' o

lative boundary.

ﬂ:ﬁﬁfmawmmmm

iﬂ’lﬂﬂﬂﬁm SJVIQ’JVIEJ'IG 4

450
460
470
480
450
500
S0
520
530
540
550

GINIT

DEG

BRAPHICS DN

LORE § "
CSIIE 5 !
WOVE Xmax_gdu/2,.98%Ymax_gdu !
LABEL "B-V CHARACTERISTICS" !
CSIIE 4 H
MOVE Xmax_gdu/Z,.93#Yeax_gdu !
IF C$="F11" THEN LABEL "Measure at 100 Hz" !
IF C$="F12" THEN LABEL "Measure at 120 Hz" !

\
|
|
|
|
|

\
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560
a1
980
590
600
Bl0
620
630
b40
&30
bb0
870
B80
890
700
10
120
T30
740
750
Th
m
780
7190
BOD
B10
620
B30
B4
E30
B&d
B10
BBO
B30
500
910
920

SUBEND

AU ININTNYINS

IF C$="F13" THEN LRBEL "Measure at 200 Hz"
IF C$="F14" THEN LABEL “"Measure at 400 Hz*
IF C$="F15" THEN LABEL "Measure at | KHz"

! ) Label head of graph.
]
!
IF C$="F14" THEM LABEL "Measure at 2 KHz" !
]
1
I
]

/

1F C$="F17" THEM LABEL “Measure at & KHz"
IF C$="F18" THEN LABEL *Measure at 10 KHz®
IF C§="F19" THEN LRBEL "Measure at 20 KHz"
IF C$="F20" THEN LABEL "Measure at 40 KHz* !
IF C$="F21" THEN LABEL *Measure at 100 KHz"!/

VIEWPORT .02¢1max_gdu,.984Xeax_gdu,.02#Yeax_gdu,.9¥Y¥eax_gdu!\

i
|
t
|
|
!

CLIP Cal,Car,Cab.Cig A

AXES Xtick,Ytiz ') Line,
CLIP OFF iy ‘ ! [ stale
CLIP Cf],Cic— ; '

FRAME . — 7 — '

LORE 7
FOR M=Yiocr
HOVE
C5lic

LABEL *COK

LORG

LDIR 360 iak

FOR M=Cal 10 Car S)E——
KOVE M, Y1 ocx T BTN T

H.EI} 77777777777

LOREG A

THOVE ==

LaeL MU TAGE (V)

AN IUNMIINYIAY
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lﬂ BRpnrnnRntr g

.........................

20 B PLOT PROGRAN "
30 '! IN LINEAR SCALE !!
40 !! FOR THE COMDUCTAMCE !!
50 ot "DHA12* '
b0 AR PR LR AR AT
10 5UB Plot_linear _con

BO ' is the pointer variable.

%0 ! P§ s the variable to nswer string.
100 L 1] 2

110 COM Vis) ,Ci#) 61

120 COM REAL K1,KZ%

130 Vgein, INTESER 1,J,0p

140

150

160

170

180

190 :

200 i th increasing volt.
210

220

230

240 A R\

250 (% W th decreasing voltage.
260 ‘

270

280

290 FRINT CHR${12)

300 PRINT SUR$ 1 : .

30 PRIN t’. S =4 your B/V curve
Plyornmd* &K A

320 INFUT ¥

330 IF PSCO RIAND Foe— e renon® TR 320

340 IF P§="N"0R Ps="n" THEN 480

350 PRINT THBIWH!,' I you would @ije to print the curve by printer,p
lease pr

w@‘nﬂmwmm
ease pres!

370

%aimmmm INAneNAY
420 PRINT CHR$(12)

430 DUNP BRAPHICS #701

440 ELSE

450 LOADSUE Plotter FROM *DHA10"®

&b0 Plotter

10 PRINT CHR$(12)

4B0 END IF

4390  BRAPHICS OFF

300  SUBEND



10
20
30
40
a0
b0
70
BO
50
100
110
120
130
140
150
160
170
180
170
200
210
220
230
40

250

280
20
280
2590

(3103" 0% CHIG 20

300
310
320
330
340
55&

I?D

PUATRAN RN RN RNy

............................

'! DATA RECORDING PROGRAM !!
Lt "DHALA® ]

RN R RN NN

............................

EUE Record

1
t

! Vgmax,Voain are the

' F8
L

) are the counters of set of input data.
t A,B,Aeax,Aein,Beax,Bain are the duamy variables. .
! Yceax,Vemin are the values of voltage which capacitance is -

maxisum and o | joectively.
ich conductance is -
aaris \ : b1y,

S— ]

! Vdmax,Vdain aro S of vou Fdicpation facter-

i& created.
~ Lata keeped in files.
! Msi M 0255 storage.
COM Viv
Enﬁ FE e .
COM REA Mauin, INTEGER 1,3,0p
PRINT CHR?
PRINT Ct,

W N4 Th FILE,SHOULD BIVE IN

DM TYPE OF DATA.
¥ "'r_f’

"
o

LINPUT F$ -
PRINT CHRS (12) 22 AT

£ )1n 1N v 4 CHRs
X

INPUT 1o
IF Msi IR Heis] rrien e—
PRINY CHR$(128)
PRINT WARELI0,12);" PLEASE PREJS ONLY '1' OR "0* *

'Jl

ﬂmfmsmﬁwmm

lF Hil!ﬂ THEH

mqmmwnmnaﬂf

i?ﬂ
830

Th. *

440
450
450
470
480
490
500
510

END IF
PRINT CHR$(131)
PRINT THBXY(10,17)3* PLEASE NAIT A MOMENT,PROGRAM 1S RECORDING YOUR DA

CREATE BDAT F$,J¢11,24
RSSIGN #File TO F#
DUTPUT €File,1;Amax
DUTPUT €File,2;Beax
DUTPUT €File,3;Aein
DUTPUT €File,d;Bnin
DUTPUT €File,5;Vemax
OUTPUT #File,b;Vonax
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520
530
540
550
560
70
580
550
500
10
20
B30
B0
b50

b&0
k70
BB

SUBEND

OUTPUT €File,7;Vecein
DUTPUT €File,B;Vgain
DUTPUT ®File,9;Cs
DUTPUT EFile,l0;1
DUTPUT #File, 1150
FOR L=1 TO J
IF K$="h" THEN
DUTPUT @File,L+113ViL),CILY,BIL)
ELSE
DUTPUT #File,L+#113ViL),CiL),DIL)
END IF ,
NEXT L LYy
PRINT CHR$(128)
PRINT TREXY (10ng

MASE STORAR
BEEP —

AUEINENINYINg
AN TUAMINIAY
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10 S
20 ' RESISTANCE NEASUREMENT PROSRAM !!
30 ‘! *RESIST* g
‘u RN NN RN NN

....................................

50 FRINT CHR$(12)

&0 FRINT CHR$(128)

T0 FRINT TRBIY (15,105  seeteaust i s i e e ue bt et b REE R REE FRRRRERERERERERRRRRRERE"
BO PRINT TABXY(15,2);"## jtynce measureaent prograe, H'
90 PRINT TABXY{15,3); sesss BREEEEEREREREERE R R R
100 PRINT TABXY(15,5);" T 1easuring the diffused resist
or by* -
110 PRINT TABXY(10,2
E resistor®

120 PRINT TABXY!q
1,10 ohas,*

130 PRINT TABX:
140 PRINT TABIY!"
lease"
150 PRINT TREXY(!”

= ce. The resistance of th
heuld net be too smal

"™ the measuresent.”
Weor by this progras,p

o0 Sad connect the I-INPUT

and Va-QUT®

160 PRINT TABKTVIOD ¢ connector of the prob
e statien." ‘ :

170 PRINT CHR$( : ‘ A AN

180 PRINT TRBEXY(IS " e ':‘ W05 THE 'CONTINUE® KEY,
190  PAUSE
200

210 DIN 1(500),R{500)
220 PRINT CHRL(12)
230 PRINT Cigsd
240 PRINT T ,,
250  INPUT 1
260 IF :-u THEW o il
270 , o —
280 u::unLtiu:

5 W'mamwmm

320 iﬁ[

SN TN INYA Y

OUTPUT 716;"RA1"
370 OUTPUT 716;"H12"
380 OUTPUT 716;°J1°
390 QUTPUT 716;°N2*
400 ODUTPUT 718;%A5*
410 OUTPUT 716;"B2"
420 DUTPUT 716;°L3*
430 OUTPUT 716;"PA*;Vs

EY'] MEASURE NOK 7 *

40 ! :

&30 FORJ=1 TD X

450 PRINT CHR${129)

470 PRINT TABXY(10,10);"* PLEASE CONNECT YOUR RESISTOR WITH THE CONNECTOR O

F ph METER. *
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480 PRINT CHR$(131)
450 PRINT TREXY(10,12);" NHEN YOU ARE READY,PLEASE PRESS THE 'CONTINUE' KE

500 PAUSE
510 DUTPUT 7165 "N1*

520 ENTER 716;8

530 14d)=A

540 RISV

550 PRINT CHR$(128)

560 PRINT TABXY (30,15);" .

570 PRINT TABXY(30,15)3°R*;3:" & &t

580 NEXT J

590 PRINT CHR$(129)

800 PRINT TABXY(S,18) LS 2 STATE PLEASE PRESS THE LD
NTINUE' KEY. * |

810 PAUSE

620 PRINT CHRS (12
630 FRINT CHR$(12v)
640  PRINT TABXY,
ANCE VALUES,SHOULD 6
&30 PRINT TABXY

W 70 KEEP THE RESIST
61 RE2, etc. ',

650 INPUT F§ 4
670  PRINT CHR$##%
680  PRINT CHRS(17'
30  PRINT Tﬁmr
)4*0";CHRS (128) ;"
700 INPUT P
710 IF PCXO AND POOL
720 IF P=0 THEN ot
730 NASS STORABE 15 i, l—r——
740 ELSE LRI,
730 NASS (TW4s

780 END IF e
770 PRINT CHR

in MSI & "jCHR$(130

}'ED PRINT 'lnBI'f -‘ Lo an IJTRECORDING YOUR DATA,
790 CREATE EMT $,0¢1,8

BOG GSIGN EFile T

: #HEINEningIns

B20

B30 QreuT eFile ke1iRIK)

BAD  MEXT K

gmmmm AAINYAY

PRINT CHR$(129)
BBO  PRINT TABXY(10,10);* Now,you have already had the resistance data in your
disk, * 2
B90  BEEP
900  LOAD “"MENU*
910  END



10
20
0
40
50
b0
70
BO

t to see the data, *

(AR N N N R RN RN RA RN RN NN

!! READING RESISTANCE DATA PROGRAN !!
K *RESIST_OUT" 5!

[ N N R R AN R RN RN RN}

.....................................

DIN R(S00)

PRINT CHREL12)

PRINT CHR$(129)

PRINT TABXY(4,101;" Please i

90 INPUT F$ .
100 PRINT CHR$(12) Jl

110 PRINT CHRS (129 e

120 PRINT TABXY (1t V0L SCE 1
310570";CHRS (129) 3 e )5
130 INPUT P . O
140 IF POD AN .l A

150  IF P=0 THEN

160 MASS ST

170 ELSE

180 MASS ST7

190  END IF

200 ASSIGN File

210  ENTER ®Filed®

220 FOR J=1 T0 X

230 ENTER #Fil

240 NEXT J r—

250  MASS STORAGE 15 W, 70iae

260 PRINT CHR$(12)

270 PRINT CHRS(128)

280 FOR K=1( U

290 PRIN

300 LY

30 NEXTK

320 PRINTER 154

330 LOAD "MEWU®

340

rilpgur resistance data file whitch you wan

" DATA IN MSI # ";CHR$(1

HUEINENINYINT
QRIANTAUNNINGIAY
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10 TRRRR R Rl

.......................................

20 !! FINDING THRESHOLD VOLTAGE PROSRAN !!
30 i "NOS_T1* ¥

40 IR e NN NN NN

50 Vi,Vi$ is the variable keeping the starting voltage.

&0 ¥i,v2§ is the variable keeping the stopping voltage,

70 Dv,Dv§ is the variable keeping the stepping voltage.

B0 vio is the variable keeping the voltage value at the drain current
50 10 uh.

100 Va0 is the varia

110 40 uA,
120 Wt is th
130 PRINT CHR$?
140 FRINT CHR
130 -
find the
160

170

180

190

200

210

220

E THE NEW
230

240 END IF

50 PRINT CHR$(!
260 PRINT TABXY (50,1 JES

voltage value at the drain current

gange which you want teo

OVER RANGE,PLEASE E1V

270 PRINT CHRS { 2 ,
260 PRI 48 ' )
230 NP ' -
300 IF A
310 PRITHCHR

320 PRI TABRY (10,1507 TUun >1uPFING VOLTAGE SLMOVER RANGE,PLEASE GIV
E THE NEW VALUE, *®

) 5070, 7% &

: gadaneningng

QURrINT TABRY(10,15);"

qgma INARAINYAY

INPUT Dv
400 IF Dv¢-10 DR Dv>10 THEN
410 PRINT CHR$({131}
420 PRINT TABXY(10,15);" YOUR STEP VOLTAGE 15 OVER RANGE,PLEASE BIVE TH
E NEW VALLE, *
430 60TO0 390
440 END IF
450 PRINT CHR$1(129)
460 PRINT TABXY(10,13);* WHAT IS THE CONSTANT VOLTAGE FOR THE DRAIN TERMIN
e
&70 INFUT Vb

480 IF Vb<-100 OR Vb)100 THEN



490 PRINT CHR$(131)

500 PRINT TABXY(10,15);" YOUR DRAIN VOLTAGE 1S OVER RANGE,PLEASE BIVE T
HE NEW VALUE, *

510 60T 470

520 END IF

530 PRINT CHRS (128)

540 PRINT TABXY(10,15);"

550 PRINT TABXY(10,13);"

560 PRINT CHR$(12)

570 PRINT CHRS (128)

Sed PRINT TRBXY(10,10's
eshold voltage®
590 ;

&00 . - 1" v
610 — R V.
620 Ly

630
B4
650
B0
BT0
620
690
700
Y.

1 PAUSE
720

730 DUTPUT 71;*RL
740 DUTPUT 716;"1"

kitch you want to find the thr

35 the 'CONTINUE' ke

750 DUTPUT 7163°N7®
760 DUTPU My

770 UTPUNE

780 oUTPU S

790 ouTPUT T4 12

800 ouTPUT 7284 01
810 DUTPUT T184*

820 PUT 71 -'gil=-= o/
: HEANEN NN
AMEREAS0I ANy 8L

DUTPUT 7165°N2"
910 DUTPUT T163"N1*

520 ! - !

930 PRINT CHR§(12)

540 PRINT CHR${128)

§30 FRINT TABIY(15,5);"Please connect your saeple following this connectio
h.l

540 PRINT TABXY(10,7);"1. Bate is connected to VA terminal of pA meter.®

570 PRINT TABIY(10,8);%2, Drain is connected to VE terminal of pA meter.”
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980

PRINT TABXY(10,9);"3. Source and the substrate are connected to the HI

BH tersinal of pA -*

990
1000

PRINT TABXY(10,10);*  meter.®
PRINT TABXY(10,11);*4. The LON terminal of pA meter is connected to th

e BROUD of systea,®

1010
1020
T-
1030
1040
1050
1060
1070
1080
1050
1100
1110
1120
1130
1140
150
1160
1170
1180
1150
1200
1210
1220
1230
1240
1250
1260
v.*
1270
1280
1250

1300
1310
1320
1330

FRINT CHR$1(129)
PRINT TABXY(10,1B);" WHEN YOU ARE READY,PLEASE PRESS THE 'CONTINUE® KE

PAUSE

PRINT CHR$(12)
PRINT CHR$(131)
PRINT TABXY(15,10)3"
ENTER 71636 A11s
IF ABS {1 S UE - THE!
V100 ~emm—
END IF o
IF ABS(1a 72
5 —
END IF
OUTPL
NEXT X
Vt=24V10¢
PRINT C#®%11
PRINT TRBY

went,prograe is running, *

PRINT CHR$(!
PRINT TABXY (15 \ BT
PRINT CHR$ (128
PRINT TABIY (15, 12): U400 = *;VA00;* V. ,Vd = *;¥bs*

sEep (™ |
) — - Pg
PRINT F: _‘ e CONTINUE key.

1
i L dF

nuwu*r 1657

ﬁﬁhqwﬂwiwsqns

‘-]ﬂ’l ANNTN NN INENAY
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NIRWUIN 1.

. [ i
(FouloresTumounTuiindtseiudina

1. arauuudnl I8 Ultrasonic cleaner (F0W)

W% 10 WM
2. R““wnzwp cleaner (F0W) WM 10 W1
3. cleaner (79U) UM% 10 ¥
4, D "water 678 Ultrasonic

L3 =]
cleaner (79U} 90 |

5.
6. U ‘ AN 10 ufl
7. aNuwEnl nesma— e N ETT N,

8. u1u1uuanquﬁ¢j

9. muINE

- v . m.r.m.r-ﬂﬂf
of] u&iﬁmmnﬁﬁwm QT I

Toeld photord¥ist 1A positivee 409 Shirlex T4 AZ1350 .y
Iun;:luﬂ11n1 thtﬂ11thnsraphr auﬂa
[ ™ - Ll &
¥, auu1uuﬁn1utanuwﬂu 120 C W% 30 ¥f
- - o 1
2. \AADU Photoresist AJUMLIWWANGIE Spinner MAITNLTY 5000
TOUZUIM WU 20 Fun

] -
3. ouwiewiudnluimauuadl 8o0’c (uinan 30 wf
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4, i1uiuuﬁﬂu1ﬁﬂﬂuuuTﬂﬂaﬁﬂuﬁaqaﬂ1111TaLanuﬂu 20 Fuf
L 3 1 -] -]

5. Develope $IEWIEIATNIN 1 IR

6. WMIUMWANNITY DI water WAELUUKIAIEANT N

7 auuﬁquiﬁwﬁn1unn1quuqﬁ 120 C W% 15 wf

o i e S
1ﬁﬂﬂ1tﬂ1uﬂ11i_f__ Tn8ld Photoresist 1l

neaative fu OMR-83

;1
1. ne WAEU1 DI

- o d
4, LAGYYU Phot Spinner NATULTT 4000

Tou/4% w20 Guh
5. auiiiull y )

6. WD ) 20 Sunf
7 Bave] U nenne Te——— 3 7
8. #9Me1 Fasmlorer nuﬂ—sun;aaﬂaﬁﬁu1uuﬁﬂn1ﬁu1ﬂ1 OMR-Buthy1

ﬂﬁﬂ?ﬂﬂﬂiwmﬂ‘i

\ 1uu¢n1ﬂﬁwi N,

RAIMATRNRINEN A D

ANTA19 Photoresist OMR-83 aanaﬂﬂaiunﬁnnﬁaa1nn1iﬁﬂa§ﬁLﬁﬂun?ﬂu

Toeuan ﬁ11ﬂﬂn11§uniunﬁnaq1u Stripper OMR-50Z LADANIN 2 WIN
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psfadnsadnAne 1R s s Au§uadn1moug

MOS Capacitor Characteristics (4)

Oss

Na

ni

E
oX

Cox

Coxa

n

1.602%10™ 1° # Soulonb)]

= (Coulomb/cm(2))]
1.0%10' .ﬂﬁ“%l em(-3))]
S 7/ 8 ._ W (-);

1.38%10723

1.04%10™ 12
5

ES

“‘*ﬁw’iﬁ%’fﬂ%’ﬁmns

AR TN

* 1072 [oxide capacitance (pF)]

Ecx = 86.25

[Oxide capacitance per unit area (F/cm(2))]

152



Vox

Vg ¢

Ub

Cfbs

Cfb

Deltax

153

Coxa = 3.45%107°

= UssS Vox = 2.879  (Volts)
0xa
= 300 (Kelvin)

= -20.5

n
—
= |
1

s {;pacitance (pF)]
Y )

200,722

AU INENINEANT
QRHIRFUNNIINGIAY

w2 vx+exp]'_-\'x]-1

[ F: ]'IHK [ exp(Vs)-exp(-Vs)-2*Vs JdVs-1]
explVyJ-T"J g "[ 2 « 'al's++|9.~:n:|:-{-‘.-‘5}-—1+|=_-:~1;:~[zi'flll:-J"f[+eex|;:+[‘h',,:}-'.I]]3




154

: = if [Vy > 0,1,-11 [Sqn. Fn]

ni 2 Deltax
1'Exp['vx]+[ﬁ] *[ ['Exl:'[vxj"ﬂ*[m}*i ]

I ?x*Cfbs * ——Fx

= N Ts,+ Cox

Esx* Cox
[MOS capacitance (pF)J]

S0

AUEININTNYINS
IR TUAMINIAY



CHARACTERISTICS of MOSFET : W=700. um,L=30 um (33)

Q= 1.4 10_1? [Electron charge {(Coulomb)]
poo2= 1340 [Electron mobility (cmZ/volt¥sec)]
=12
Eg := 1.04-10 [8i permittivity]
Eafs := 4.23 Eg | Hwnity (Volts)]
WEm 1= 4.2 - A 1 (Volts)]

Y 51

Eg 2= 1.12
kKb = 1.38-10 -1
T := 300 lwin ) ]
1%
Mg 1= 1,010 ation (em{=3))]
10
ni = 1.5"10 ration (cm{=3))1

Wms 2= Wfm — {%afﬁ = Wms = Q.33

;’:E (Voalts) ]

Hb-T-lnlL ﬂ . e [Volts]
|_11.'|. :
&b iq
Oss := [Intgrface stgle density dg m(=2))1
: wmqnﬁwamnma d
-12
Co» := B&.25°10 [Oxide capacitance (Farad)]
Cox
Coxa 1= — [Farad/cm2]
A

[Coxa — Dnide capacitance per unit areal
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VEb

Ides

[Idss —~ Drfdh,

Vaa

Gm

Vas

Wms - —— Vb = —=2.392 [Volts]
Caoxa

[vfb — Flat—band voltace]

J2-¢=-a Na

2= ‘A r= 0,529

=
-

Cox

[T — BodwvH

Fameter]

700
=0 )]
p-Coxa-W
Leff
B
= (0 = Vth), -4

=

gl (Amp) ]
Y |

-0.182

- -

[Vaa - Fate voltage at Ide=500 uf {(Volts)]

AUAngninging

= lﬂé 10

LRBN NINIMIINYIAY

[Starting cate voltage (Volts)]

=0 L.,.10
t= Vags + (X-1.0) [Gate voltage (Volts)]
&= 0 [Btarting drain—source voltage (Volts)l]

=0 L. 100
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Vd  := WYds + (Y-0.1) [Drain—-source voltage (Volts)l]

I{X.Y)

I1{X.Y)

Vdssat
X

I2(X.Y)

I2{X,.Y)

0

ﬂummmmmmm

Iqu ¥) = Drain cflrrent (sgd uration g ion )

ﬂﬂﬂﬁﬂﬂﬁm%ﬂﬂﬂﬂ’lﬂ 4



CHARACTERISTICS of MOSFET : W=700 um,L=75% um (33)

-19

G 1= 1.6'10 [Electron charge (Coulomb)]

o= 1360 [Electron mobility (cmZ/veltisec)]
-12

Eg 1= 1.04-10 [Si permittivity]

Eafs 1= 4,23 lefinity (Volis)]

Wim = 4.2 af Al (Volts)]

...-—F"-‘:: ’ "
Eg := 1.12 . yf Sil
—— —"-—._,._‘_‘_

Kb = 1.38°10, LJ/K)]

(o1vin) ]

MNa = 1.0-10 ion (em{—-3})1

i = 1.5°10 -ration {em{-31)]

Wms := Wfm -— [E Wmes = 0.33

A CE- (Yolts)]

=
i
i

l|‘"
ol 2=
fzs := lCI Elnter'face Eta;ﬂ‘ej 3; If_ -23131
“‘-’[W’Iﬂ\‘lﬂﬁﬁfﬁﬁ"f‘m YR 2]
Cox = B4.25°10 [Oxide capacitance {Farad)]
Cox
Coxa = — [Farad/cm2]
[ 2

[Coxa — Dxide capacitance. per unit areal
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Vfb 1= Wms - Vfb = —-2.3%92 [Volts]

Coxa
[Vib - Flat-band voltaoel
J2-€s 0 Na

r = C R r = 0.529
Cox

arameter]

[ = Body—-effend

Vih = Yfb + 2-¢b +
Vih =
[Vth =
Wg := 700

Leff = 73

B = T
Leff
Idss i= - (0 — Vth)
2
[Idses - Drain cu bias (Amp)]
Vaa = 0.095 Wil X
[Voa -@ate vOolIitaGs =t 1ds=ﬁﬁ: us (Volts) 1l
5 ﬁ’%ﬂﬂﬂ&lﬂiﬂmﬂi
[Gm - Transc@nductanc iy mhos) ] [V
mmnmummm ag -
X
Vg := Vgs + (X°1.0) [Gate voltage (Volts)]
%
Yds 1= 0 [Starting drain-source voltage (Volts)]

¥ 2= 0 ,.100
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160
vd = Vds + (Y -0.1) [Drain—source voltage (Volts)]

I(XLY)

TL(X.Y)

Vdssat
X

I2(X.Y)

0.04

I2(X.Y)

ﬂﬂ%ﬂﬂﬁﬁ’ﬂﬂﬂﬂi’”

Ili ¥) — Drain c%rrnnt usaturatlmn req1nn}

ﬂﬁﬂﬂ\‘lﬂﬁmﬂdﬂﬂﬂﬂ’lﬂ 4



CHARACTERISTICS of MOSFET : W=700 um.L=100 um (33)

Eafs
WFm

Eg

Kb

mi

Wm=s

il

Oss

Cox

Coxa

s= pfm - ‘%afe-- ;

-

-19

e= 1.610 [Electron charge (Coulomb)]

= 13460 [Electron mobility icmz/voltisec)]
-12

p= 1,.04-10 [8i permittivity]

= 4,23 S nity (Volts)]
= 47 P+ A1 (Volts)]
e . 5i]
:= 1,38-101 - ) ]
r= 300 2lvin) ]
i3
g= 1.0-10 ration (cm(=3)11]
= 1.5°10 ration {(em(-3))1]

Wms = 0.53

;aze (Volts)]
S )\
Kb T 1n i = e [Volts]

: ﬂuﬂqwﬂwsWﬂﬂni
- ., [Intgrface state density (cmt—?}}]

RN TRNRIINGIAY

=12
= 8h.25'10 [Oxide capacitance (Farad)]
Cox
= o— [Farad/cmZ]
st

[Couxa — Oxide capacitance per unit areal
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Vfb

Vith

Wa

Left

Idss

I

[Ids

Gm

Vags

fl

=

flss-0

Wms — Vb = =2.392 [Volts]

Coxa

[Vfb — Flat-band voltagel

JE'ES'D'N&

cCox

A r = 0.52%

[T — Bodv-effegpbhazarameter]

. !_; h= WL )

.l"'”'_, .
- Drain cugd Lj'f = bhias (Amp)]

0.33 it Y

[Voga S¥ate vOolicue =t lds=oC3uA (Volts)]

ﬁuﬂﬂﬂﬂﬂiﬂmﬂ‘i

[Gm - Trangcﬂhductancingmhusjj

'm mn‘s;uwn'mm A

Vas + (X-1.0) [Gate voltage (Volts)]
] [Btarting drain—-source voltage (Volts)]
0 ..100
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Vd = Vds + (Y 0.1}

Y
i 2
Yd
¥
I(X,¥) 2= g |[Va - Uth]-vd - —
1 4 2
B _ 2
T1(X,¥) 2= = [wq - uthJ
2 L x
Vdssat = Va = VYth
X X
IZ2(X. Y)Y 1= if|:Uc1 % *(x.vq
0.03
3 g o—
-""""-_-
_,—r—_F.-_J_’_F
IZ(X.Y) = ﬁ_______—
— ::l!
j o
']
0 2

mﬂ‘umm Wﬂ'm's

Gmgmaﬂmmmn NY1RY,

1= 8,106 10 [Lmhol Gm7S = &£.617 10
-4
GmlO0O := S.735-10 [mhal

Gmo0

A 1= A= 1.413
Gmiod
Gm7S

B = BE = 1.154

Gm1O0
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[Prain-source voltaoce (Volts)l

[mho]
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