PRIDE
(PORTABLE PROCESS
AND DEVICE DESIGN)

ABSTRACT

Aa officient combinatiea of anslytical and sumerical methods, PRIDE (Pertadle
Process and Device Deaign) 1s & progrem written for the UPAL-CV haadheld calculator,
1t 10 compact, cssy to use, and provides accuracy similar te aumsrical techniques.
PRIDE fategrates both process and device design by offevring thermal oxidatiom cal-
eulations, chemicel deposition and fon-implantation doping profila calculations,
paremeter extraction routines, and ICFET device analysis. ICFET channel profiles are
calculated for sultiple thermal steps including oxtdizing conditions and fitted te
8 box profile to determine threshold voltage or a gaussian profile to determine sub~
threashold behavior and threshold voltage shifte telative to an unimplanted ICYET.
Alternatively, threshold data i{s converted to box profile parameters to determine
suftable process conditions. The ability to solve for oxidation time or oxide thick-
ness and drive-in time or junction depth allowv essy design for fixed process conditioms.
PRIDE may be used in & preprogrammed or intersctive mode and is easily wodified or
eahanced for differeaces in process coefficients or enalytical wodels. Ia addltion,
plotting capabilities provide quick visual inspectioa for process and device snalysis.
A five thermal step NMOS process modeled using PRIDE shows excellent sgreemeant with
results from SUPREM for the channel coacentration profila. PRIDE may be used as &
rapid handheld optimizer for ICFET processes by offering immediate access to process
and device simulation models therby reduciug process developmant time.

/v PR:\DE \

N(x) Ids

X Vds
PROCESS DEVICE

SIMULATOR v SIMULATOR

c
—\\

v
PROFILE PARAMETER
EXTRACTION




PRIDE
(PORTABLE PROCESS
AND DEVICE DESIGN)

*ANALYTICAL
SOLUTIONS
*PORTABLE
*EASY TO USE

h B : *PROGRAMMABLE/
M M ¥ inTERACTIVE

1 *EASILY CUSTOMIZED
e MV D emiNIMizED
¢ PROMPTING
R *NON-SEQUENTIAL
M M K ) kev sTrokes

EASILY CUSTOMIZED DUE
TO RAM SEARCH

RAM *>| ROM

L= >~ ] (== ]

agaQooo
aocooo
Ooocoo
[—-X-Y-}
OO0 oo
[~ 3N = I = B =)
[= I =l = Y =)
oo ao

PRIDE




er
1xQ

PRPLOTP
BRNG

1MP

ol
02
03

[13]

07
08
(1)
10

SUILY-IN FUNCTIONS

Calculates the threshold shift for sa fsplanted ICFET aseuming 8
guassiaa coucentration profile.
Calculstes the error functiom (erf) value for the imput ia the

X-Regleter.

Calculates the charge for a gaussisa coacentratiom profile givea Rp,
dRp,lnax entered via the keyboard. .

Prograsmable version of PRPLOT (see primter owmer's manual).
Calculates the range data (Rp,dRp) for a gaussian profile given
dopant type and energy entered via the keyboard.

Calculates Imax,Rp,dRp for a guassian profile given
dopant type and dose,energy entered via the keyboard.

REGISTER ALLOCATION

COMTENTS RICISTER  CONTENTS
€1 (wer) (1] Beta

1 (vet) (1] “otDa"

€2 (wer) 10 Biav

22 (wet) n Eg(e¥)

=0 (vet) 1 s (c=))
Cl (steam) n X3 (um)
Il (steanm) " Ce (c=-3)
C2 (steam) 7 s (ohn/eq)
22 (steaa) 76 b (elect.)
x0 (steam) n n(x)

B (cm2/sec) 78 x

8/A (cm/sec) 7 x4 ,scratch
A (cm) 20 scratch
Tau (sec) s 81G(x)
1.68 2 segreg. coeff.
=0 [ 3] Al

al 7 A2

Vgs [ }1 a3

Daltal [ ] b 3
X2,Deltey,catr [ }) (1]

peif, ped [ 1] peige
psiu,peie® [ 3] peiu®
Vcah ,xi-} 20 xl,dalvth
a 97 -

Vsd 2 ren

Vth 9 | ]

v " r(x1)

Wx (cm) 1 1) 7(x2),1ds
Wox (ca-)) % 7(Xx3) WAL
Dx=-1,Wx=0,8x=1 97 L (cwm)
02/CAS ”» u (ca2/vésec)
A (0AD), Y/X ” Vds

(siv)e

(stv)1,(Stv)e

FLAG ALLOCATION

CONTENTS RECISTER
$ICx,Cmax M
$ICx2,Cain 33
SICy ,Na*® 36
$1Cy2,CMy 37
S1Csy,ARZA 3
L] k1]
[ 2] 40
at 41
alpha 42
al,b 43
o0,Wbx* N
polate 43
T(K) L)
Q(cm-2) (%)
t(sec) (Y]
bt (cm) 49
Rp-Tox (cm) 50
arp (cm) s1
Tox (cm) 32
Xox (cm) 3)
al (ca-)) 4
D (cm2/sec) £13
50 (KeV) 36
fax (ca)) 2
4 38
el 39
Nd-Ne,Nb 60
3~1,0~0,As=1 61
CAMMA 62
€1 (dry) (%)
K1 (dry) (1)
€2 (dry) 65
B2 (dry) 66
x0 (dry) 67
1
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ENTER: Rp,dRp,Imax
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MULTIPLE THERMAL CYCLES
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RAT/CHENICAL
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Low DOSE DIFFUSION
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LIGHTLY DOPFD OXID
NO PREVIOUS CYCLES
AVINY
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KEY SUMMARY

Used to specify arsenic as the type of dopant atom.

Used to specify boron as the type of dopant stom.

Veed to calculate the box helght (Nbx) and widith (Vdx) for em
fon-implanted enhancement-wmode ICFET.

Used to clear the oxide and Dt register contents.

Used to calculate Nb (cm-3),TOX (R). snd Cfb (pF) for &

test capacitor given Cwex (pF),Cuin(pf), and cspscitor area

in (c»-2).

Enter/Viev Nd-Na or Nb fn em-],

Zater/Viev dose in cm-2.

Eater/View projected straggle in sngstroms.

Used to specify a dry oxidation smbient condition.

Enter/View energy in KeV for s given implant species.
Eoter/Viev the percent HC1 used for dry oxidation.

Zoter/Viev the gaussisan peak concentration in cw-J.

Used to specify an implanted IGFET or iwplant conditions.

Used to epecify an finert smbient conditfion.

Places default values for process conditions into the
eppropriate register locations.

Enter/Viev mobility 1o cm2/volt*sec.

Used to specify en unimplanted IGFET or chemical predep or
drive-in conditions.

Roter/Viev box profile height in cm-3.

Enter/View foversion charge density in cw-3.

Enter the concentration in cw-) to obtain the distance from the
silicon-silica interface {n vm.

Enter the inversion charge density in cm-) to obtain the gate
to source voltage in volts for an ICFET.

Enter/View the silicon substrate orientation (100,111).
Eoter/View the percent of 02/CAS flov used for oxidation conditions.
Used to specify phosphorous ss the type of dopant atom.

Used vith the 82143A perpherial printer to produce plots for
W(X)-"xN"; Veh(Veb)-"VIH"; TOX(t)-"OXIDE"; Siv(T)-"SVI"; D1(T)-"TDF";
a1 (T)-"TNI"; Ids(Vds)-"1IDS"; and Vgs(Ninv)-"VGNV",

Enter the dose in cw-2 with the time in HH.MMSS format displayed
for the chemicsl predeposition.

Enter/Viev the projected range in angstroms.

Used to specify a steam oxidation azbient condition.

EZnter_the teesperature in °C to obtain the diffusfon coefficient
i cm?/volt*sec.

Enter/Viev temperature in °C.

Enter the temperature in °C to obtsin the intrinsic carrier
concentration in cw-3,

Eoter/Viev oxide thickness in angstrons.

Enter oxide thickness in sgnstroms to obtain the time in

WM. MMSS forwmat.

Enter the time in HH.MMSS format to obtain the surface
concentration in cm-3.

Enter the timwe in HH.MMSS format to obtain charge in cm-2 for the
chemical predeposition.

Coter the time in HH.MMSS format to obtain the oxide thickness
in sngstroms.

Enter the time in HH.MMSS format to obtain X) im uvm,Rs in ohme
per square, and surface concentration in ce-3 for & source/drain
diffuston (inert smbient conditions only).

Enter temperature in ©C to obtain the total silicon vacancy
concentration fn cm-],

Enter/Viev the drain to source voltage in volte.

Enter Vds fn volts to obtsin the drain to source current for em
enhsncement-wode IGFET.

Eater/View the flatband voltsge in volts.

Eater/View the gate to source voltage in volts.

Enter/Viev the source to bulk voltage in volts.

Enter the source to bulk voltage in volts to obtain the threshold
voltage in volte.

User fo prowpted for (Vth,Vsb) to determine the curve-fitted
profile perameters for the Veb Vth key.

Eoter/View the threshold voltsge in volts.

Enter/Viev the box profile width in va.

Used to specify a vet oxidation ambient conditiom.

Enter/Viev the vidth to lenght sspect ratio for an ICFET.

Enter the distance from the silicon-silica interface in um to
obtain the concentration in cm-).

Enter the junction depth in um to obtain the time in the HH.MMSS
format for high dose drive-in (source/drain) diffusfons (inert
embient conditions only).

Bater the junctfon depth in um to obtein the time in the WH.MMSS
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IGFET PROFILE EXAMPLE

AFTER ION IMPLANTATION
AFTER DRIVE-IN #1

MAFTER
DRIVE-IN #2

- TOX~

IGFET PROFILE EXAMPLE

OXIDE GROWTH
Tox =400 A
DRY OXIDE 1000°C,<100>

)
ION IMPLANT IMPURITY

B IMPURITY,1.0 x 1012 cm — 2,120 KeV
¥

DRIVE-IN #1

INERT AMBIENT, 1 hr @ 1000°C
¥

DRIVE:-IN #2
INERT AMBIENT, 1 hr 30 min @ 950°C
¥

PLOT PROFILE




THERMAL OXIDATION
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el by
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PROFILES:
B,P,As DOPANTS

CHEMICAL
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PREDEP & DRIVE




MULTIPLE THERMAL STEP MODELING
STEP #1 STEP #2 STEP #3

3
To*x1 Tox2

- |l |- T°f3

Si Si Si

AMBIENT #1 AMBIENT #2 AMBIENT #3
TIME #1 TIME #2 TIME #3
TEMP i1 TEMP #2 TEMP #3

MULTIPLE THERMAL STEP
3 e AMBIENT
NG e TEMP

NB




IMPLANTED N-1GFET THKESHOLD VULTAGE MOULLING

STEP INSTRUCTIONS INPUT PUNCTION DISPLAY
1 Enter background doping Nl hit DOPING Nb=N1
concentration N1 (cw-3)
2 Enter Gate oxide thickness x2 hit TOX TOX=X2
X2 (Angstroms)
k) Enter flatband voltage V1 (V) vl hit veb VFBav]
4 Enter box doping concentration N2 hit MNox NBX=N2
height N2 (cm-3)
S Enter box width X3 (um) %) hit Wox uBX=X3
6 Declare implanted N-IGFET hit IMPLANT IMPLANTED
7 Enter substrate bias V2 (V) v2 hit Vab-$Vth VSB=v2
to obtain thrashold voltage VTHey3
vy (v)
UNIMPLANTED N-IGFET THRESHOLD VOLTAGE MODELING
STEP INSTRUCTIONS mrur FUNCTION DISPLAY
1 Enter background doping ul hit DOPING w=~ul
concentration Ml (cm-3)
2 Enter Gate oxide thickness 2 hit TOX TOX=X2
X2 (Angstroms)
3 Enter flatband voltage V1 (V) vl hit Vb Vrs=vl
4 Declare unimplanted N-IGFET hit NAT UNIMNPLANTED
S Enter substrate bias V2 (V) v2 hit Veb-pVth VSB=V2
to obtain threshold voltage VTu=V)
vy (v)
INPLANTED N-IGFET THWRESHOLD VOLTAGE SHIPT MOOELING
[ 3¢ 4 INSTRUCTIONS wpur FUNCTION DISPLAY
1 Enter background doping [ ) hit DOPING | o ) ¥
concentration Ml (cm-))
2 Entar Gate oxide thickness x2 hit TOX TOX=X2
X2 (Angstroms)
3 Entex Peak concentration Imaxl Imaxl hit Imax DUAX=Inaxl
(cm-3)
] Enter range Rpl (Angstroms) »pl hit mp RP=Rpl
H) Enter straggle dRpl (Angstroms) aRpl hit drp dRP=dRpl
[ Enter inversion charge density 2 hit Rinv wINVeN2
N2 (cm-2) (Typical N2=1K14)
7 Enter substrate bias V2 (v) v2 XEQ ALPHA &VY VEB=¥2
to obtain threshold voltage ALPHA avr=ve
shift v4 (V)




INPLABTED W-1GFET SUBTRAESNOLD MODELING

INETRUCTIONS

T FURCTION DISPLAY
1 Bnter Gate oxide thicknees x2 hit TOX TOXeX2
X2 (Angstroms)
2 Bnter background doping nl hit DOPING =Nl
concentration Nl (cm-3)
3 Enter substrate bias voltage v2 hit vss VEB=V2
v2 (v)
L} Enter Peak concentration Imaxl Inaxl hit Imax IMAX=Imaxd
(ca-3)
S Bnter range Rpl (Angstroms) »pl hit rp RP=Rp1
[ Enter straggle dRpl (Angstroms 4aRrpl hit arp dRP=4RP)
? Declare implanted N-IGPET hit INPLANT IMPLANTED
[ ] Enter inversion charge density w2 hit W-pvgs RINV=N2
N2 (ca-2) to obtain the gate VGS=VS
to source voltage (without
flatband voltage) Vs (V)
—— . . - ———l e —— |
UNIMPLANTED N-1GPFET SUBTHRESNOLD MOOELING J
[ 4. -] IRS TRUCTIORS InNPUT FUNCTION DISPLAY
Enter Gate oxide thickness x2 hit TOX TOX=X2
X2 (Angstroms)
2 Enter background &oping | % hit DOPING No=N1
concentration N1 (cm-3)
3 Enter substrate bias voltage v2 hit Vsb VSB=V2
v2 (v)
4 Declare unisplanted W-IGPFET hit mAT UNIMPLANTED
] Enter inversion charge dsnsity n hit Ww-svgs WINV=N2
¥2 (c=-2) to obtain the gate VGS=V5
to source voltage (without
flatband voltage) VS (V)
IGFET CURRENT NODELING
TP IRSTRUCTIONS INPUT FURCTION DISPLAY
1 Enter threshold voltage V3 (V) v hit vth VTHav]3
a Enter gate to source voltage vs hit vgs VGS=vS§
Vs (V)
3 Enter Gate oxide thickness x2 hit TOX TOX=X2
X2 (Angstroms)
L] Bnter mobility ml (a’/\l'aoc) nl hit mOBILITY U=N1
- Enter channel W/L dimensions wLl hit w/L “/L~ML1
WLl
) Enter drain to source voltage vé hit vds-51ds VNS=v6

AW Y b ARtaln Aratr $tn

InS«1ID1



SILIOCUN VACANCY OCUNCENTKATION MODELING

STEP INSTRUCTIONS INPUT PUNCTION DISPLAY
1 Enter background doping Nl hit SOPiwG Nb=N1
concentration N1 (cm-3)
2 Enter tesperature T1 (°C) to 1 hit T-Siv $1v=n2
obtain silicon vacancy con-
centration N2 (cm-3)
IMPURITY DIFFUSION COEPFPICIENT MOOELING
STEP INSTRUCTIONS VT FUNCTION DISPLAY
1 Enter dopant type hit BORON BORON
(Boron, Phosphorous, Arsenic) hit PHOS PHOS PHOROUS
hit ARSENIC ARSENIC
2 Enter background doping ul hit DOPING No=N1
caoncentration Wl (cm-3)
3 Enter ambiant ocondition hit INERT INERT MBT.
(Inert,Dry,Wet,Steas) hit DRY DRY OXID
hit wWET WET OXID
hit STEAM STEAN OKID
4 Perform oxidation calculation
Lf oxjdation ambjent is chosen
3 Enter temperature T1 (°C) to 31 hit t<Di TEWw=-T1
obtain diffusion coefficient DX=DC1
DC1 (cm2/sec)
INTRINSIC CARRIER CONCENTRATION MODELING
STEP INSTRUCTIONS nour FUNCTION DISPLAY
1 Enter temperaturs T1 (°C) to )1 hit Tpai TOR.T1
obtain the intrinsic carrier nlenl
concentration Wl (cm-1)
] CV PROFILE PARAMETER EXTRACTION MODELING
rlm INSTRUCTIONS pl g FUNCTION D1SPLAY
1]
1 Enter CV data to obtain hit CV-DATA AREA(ON2) ?
background doping concentratior
N1 (cm-3), flatband capacitancd
C3 (pF), and gate oxide X1 (Ang
~stroms)
2 Enter area of test capacitor al hit WS ounxirr)?
in square centimeters Al
3 Enter maximus capacitance c hit WS OMIn(pr)?
Cl (pF)
4 Enter minimum capacitance c2 hit WS CV REASURE
TOX=X1
wmeNl

Cre~C)



DULASTED B-1CFET VT PROPILE PAAMEITER EXTRACTION WCtelisg

IE8 TRUCTIONS 1wy FURCY I O DIsPLAY
Entar gate omides thickmess x2 At vOR o
X2 (Amgstroms)
Enter beckground dopimg [ ]} hit DOPING w-nl
concentration Nl (cm-))
Declare implanted m-1CPEY hit DorLwer 1MP LANTEZD
Enter Vth,Vsb data to obtain hit ve-DaTA VTH,VSe?
box doping concentration
beight N2 (cm-3), box width
X1 (um), flatband voltage V1
(V), critical back bias voltage
V6 (V), and least squares fit
correlation coefficient RCC1
Enter first value for threshold vl hit ENTEZR vTl
voltage VT1 corresponding to
its back bias voltage Vsl
Enter first value for back vsi hit V8 VTH,VSD?
bias voltage VSl (V) correspond
=ing to the previous threshold
voltage value VT1
User is prompted for further IMPLANTED
inputs until required number MBX=N2
of inputs are satisfied WBX=X1
Rapeat steps 05-6 VFB=V1
VO=V6
R2=RCC}
UNIMPLANTED WN-IGFET VT PROPILE PARNIETER EXTRACTION NODELING
INSTRUCTIONS INPUT ruNcTION DISPLAY
Bater gate oxide thickness x2 hit TOX TOX=X2
X2 (Angstroms)
Declare unimplanted N-1GPET hit NAT UNIMPLANTED
Enter number of data points hit VX-DATA POINTS?
(Vth,veb) to obtain back-
ground doping concantration
Ml (cm-3), flatband woltage
V1l (V), and least squares
fit correlation cosfficient
RCC1
Bntar number of Vth,Vsb data wnl hit NS VTH,VSB?
points for calculation NNl
Enter firet value for three- qJ Tl hit EWTER vTl
hold voltage VT1 correspondin
to its back bias voltage VSl
Enter firet value for back Vsl hit NS VTIH,VSB?
bias wvoltage VSl (V) corres-
ponding to the previous
threshold voltage value VTL
User is prampted for further UNINPLANTRD
inpute until required number NeNL
of inputs (NN]) are satisfied VFR=vl

v meey




I0N-IMPLANTED DIFPUSION MODELING

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1 Initislize thermal cycle hit CLEAR CLEAR
modeling (Dt=0)
2 Enter Dopant type hit BOROW BORON
(Boron, Phosphorous , Arsenic) hit pHOS PHOS PROROUS
hit ARSENIC ARSENIC
3 Enter temperature T1 (°C) n hit TOO® TOr-11
4 Enter ambient condition hit INEBRT INERT NBT.
(Inert,Dry,Wet,Steam) hit DRY ORY OXID
hit WET WET OXID
hit STEAM STEAM OX1D
- (Optional) Enter initial x1 hit TOX TOX=X1
oxide thickness X1 (Angstroms)
[ (Optional) Enter silicon nnn hit origwy ORI ENT=nAN
orientation nnn i{f oxidation
ambient is chosen
? (Optional) Enter partial PPl hit %02 02/GAS=pP1
pressure for %02/Gas flow if
oxidation ambient {s chosen
] (Optional) EBnter SHC1/Gas flow pPP2 hit snCl uca~rr2
: if Ary oxidation ambient is
chosen with RC1l as well
9 Specify {mplantation condition o hit pose 01
by entering dose Q1 (cm-2) el hit EMERGY EO~E]
and energy E1 (Kav)
orx
Specify implantation condition Imaxl hit Imex IMAX=Imax}
by entering peak concentration Rrpl hit Rp RP=Rp1
Imaxl(cm-3), range Rpl (Ang- 4arp hit drp anp=arpl
stroms), and straggle arpl
(Angstoms)
10 Declare ion-implanted drive-in hit INPLANT IRPLANIED
v 11 Enter drive-in time (HH.)MSS) tl hit t-oie TEMP=T1
tl to obtain surface concen- TIKE=t]
tration Ns0 (cm»-3) n(0)=ne0
12 Enter background doping "l hit DOPING Wi
concentration N1 (cm-3) for
drive-in calculation
13 Declare fon-implanted drive-in At INPLANT IMPLANTED ‘
U] Enter final junction depth 22 hit X3t 2P=-T1
X2 (um) to obtain dArive-in RI=Xx2
time (HH.)MSS) and the sur- TIND=t]1
w(0o)=n2

face concentration N2 (cwm-3) i




CMEMICAL PREDEPOSITION WODELING

INSTRUCTIONS InpuT PUNCTION DISPLAY

1 Initialize thermal cycle hit CLEAR CLEAR
modeling (Dt=0)

2 Enter Dopant typse hit BORON BORON
(Boron, Phosphorous , Arsenic) hit PHOS PHOSPHOROUS

hit ARSENIC ARSENIC

3 Enter temparature (°C) n hit TEXP TENP=T1

e Enter surface concentratioa 1] hit DOPING No=Nes
Nes (cm-))

] Bnter predsposition time tl tl hit t<Q TEMP=T]
(MH.)SS) to obtain final TIMB=t]
dose Q1 (cm-2) =01

[ Enter final dose Q1 (c»-2) to Q1 hit -5t TEMP=T)
obtain predeposition time tl =Q1
(minutes) TIME=t]

CNEMICAL DRIVE-IN MOOELING 1

;- - 4 INSTRUCTIONS InpuUT FUNCTION DISPLAY

b Initialize thermal cycle hit CLEAR CLEAR
modeling (Dt=0)

2 Entar Dopant type hit BOROM BORON
(Boron, Phaos phorous , Axsenic) hit PHOS PHOS PHOROUS

hit ARSENIC ARSENIC

3 Enter temperaturs 71 (°C) n hit TOWP TR®P=TL

q Enter ambient condition hit IMERT INERT AMBT.
(Inert,Dxy,Wet,Stean) hit DRY DRY OXID

hit WET WET OXID
hit STEAM STEAM OXID

3 (Optional) Eater oxide X1 hit TOX TOX=X1
thickness X1 (Angstroms)

¢ (Optional) Entar silicon ann hit ORIENT ORIENT=nnn
orientation mnn if oxidation
ambient is choeen

? Bnter initial 4cee Q1 (cw-2) Q hit DOSE Q=01

) Declare cheaical drive-in hit AT UNIMPLANTED

Enter Adrive-in time (MM.MMSS) tl hit t-pha TEMP=T]
tl to obtajin surface concen- TIMNE=t]
tration Wso (cm-3) N(O)=Nso

10 Enter background doping [} hit DOPING No=N1
concentratjon %1 (cm-3) for
drive-in ti=s calculation

1 Declare chemical drive-in hit NAT UNIMPLANTED

12 Enter final junction depth x2 hit Xj-»t TEMP-TL
X2 (um) to obtain drive-in NI=X2
time (HM.WMSS) and the sur- TINE=t]
face cuicentraticn N2 (cm-3) N(O)=N2




PLOTTING INSTRUCTIONS

STEP

INSTRUCTIONS

INpUT

DISPLAY

10

Oonnect printer to calculator

Perform desired calculation
for plotting

Specify axis information for
plot limits

Enter name for desired
calculation: Rame0
I1ds (vds) —1DS
Vth (Vab) —VTH
Tox (t) —QOX1DE
W(x)—XxN
Vg (Ninv) ==VGNV
$iv(T)=—8VT
Di (T) —TDPF
ni (T) =11

Enter minimum y-value for
desired calculation: Outputs
1ds (Vds) —~—1ds (amperes)
Vth (Veb) —vth (V)
Tox(t)—Tox (Angstroms)
W(x)—Log (Nx)
Vg (Ninv) —vgs (V)
8iv(T)—Log(Siv)
Di (T) —Log (D1)
nl (T)—Log (nd)

Enter maximum y-value for
desired calculation

Enter x-axis intersection with
y-axis

Enter minimum x-value for
desired calculation

Enter maximum x-value for
desired calculation: Inputs
Ids (Vds)~vds (V)

Vth (Veb) —Vsb (V)
Tox(t)—time (minutes)

N(x)—x (um)

Vg (Ninv)— (Ninv)
8iv(T)—T ngl

i (T)—T ( C)
at(r1—7 (°c)

Enter incressnt for x-axis to
begin plotting procedure

Name0

Yainl

Yoaxi

x1

minl

Dmaxl

fincl

hit PLOT

hit s

hit /s

hit vs

hit ws

hit W8

hit ws

hit WS

TRIN?

AXIS?

X nIw?

X NAX?







