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Really Quick Example

Use Hand Calculations to come up with an
oxide thickness substrate doping pair to
achieve VT

Verify in Sentaurus Device

Use H.C to estimate oxide growth time
and temperature

Use Sentaurus Process to verify growth
recipe



Standard Example
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Assume NA, QI
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Assume NA, QI
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Verify in Structure Editor/Sdevice

e als

SRS SF SENANISD | epect |

| T_SUB|W_SUB| TOX | Na | @sS YT Ma_CY M Qi
S5el0

12 | 11 | 1etE - T 0.97 1.09e+16 2.07 5.86e+10



Choose a Time/Temperature
Wet/dry growth Recipe

 Try 1100C (based on experience)
 Dry because It Is a get oxide
e <100> Si tc minieaisa MEs ~e )

- 1000 T — 0.728%
1100+_.5




Log(B/A)=-.6
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Log(B)=-1.7

Parabolic Rate Constant versus Tempurature
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Sample Recipie

B=10 " p_0
B
S A =0.079
10
X:=11
2
Time = 4G Al S Tine = 1.044  Timme-60 = 62.661

Temp=1100C, 62 minutes
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Use Sprocess To verify

e http://www.engr.sjsu.edu/dparent/ee225a/
MIS_process.gzp

e

SEMGHTISP | szl
Gate_Ox_Time| Gate_Ox_Tmp |  MN& | Q53 To Ma | MA_EXKT | WT
it L 1o | el -- | 5e10 | 1.081e-01 |1e16|-1.006e+15 |-0.06

Tox is good, but VT is very far from 1V. What happened?
Why is NA extracted so far from NA?
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M | Q53 Tow | MA | MA_EXT | wT
Fenin T4 ne1a 1 Haiel 10060415 -0.06

aelect -
Extend Selection To -
Deselect all Esc
Lock

Inlock

bdark &mbiguous
Unmark Ambiguous
Frune Cirl+E

" Unprune Ctrl+U

Set Variable Yalue. .
hodify Bultiple Parameter VYalues...

Wisualize r~'
Views Output.. Ctrl+ '
| Clean Up Mode Output... Del

Freprocess MNodes

Bun... Cirl+R
@uick Run... -
Abort Cil+T
Froperies...

Tool DB Info...

|n|:|ne |c:|ueued |read5.,.' |pending |runni

all Text Files (SEdit)

all Log Files (SEdit)

tddr Files

.dat Files (Tecplot 5w
trans®.dat Files (Tecplot 5%
nd Files

grd Files (Tecplot 5

Jlt Files

Ayt Files (Ligament Layout Editar)
Apk Files (Tecpot S

Jl= Files

tdf Files (Tecplot 5V
tif Files (Tecplot 5%)
vl Files

sav Files (Inspect)
dmp Files (Dios)

Y

Tecplot 5%

s

A
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pect

Lets look at
doping the

doping profile

@

Go to Visualize...plx
files...nlspect

Ouestion

Mo file found for visualization tool 'inspect’. Do you
want to open ‘inspect' without files?

Mes | (]

Click yes.
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i Load Dataset x|

Directory: fhomeddparent’sentaurus/mis_process — |

- | -
File names: [nd.pl« Dpen
Files of type:  PLX files (*.phq —|  cance

ot - - - -
/ 1] 1 2 &)

 What happened to my Na at the interface?
e Is VT Really that low?

Doping Profile
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V1t Is decreased by a low-high
profile

aN = (1016 = 10%5)em™3 1
q:=16-10 °C

o 1.1-10 Jrc-111

0
7y / AN\ 2
q-AN-xg"
Qn=—2-q- Q' Np+| 2:0p+ —— || _ 7.,
2 SETTA YT T || Qp =LA 0 Y
\ L s
_ —4
16 15 d:=_11-10 ‘cm
AN = 107" =10
o Coxide
~oxide * d
v . : Q p . q-AN-xg
! S A YTO = Pms — = e te O
> Coxide Coxide Coxide
— £ T A - -4 T
Xq = 1.1-10 Jr@111 Vo =4067x10 'V

15




Why Is the boron segregated from
the surface?
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