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i# * MobaXterm

1. # FxMobaXterm
2. BL3% Session
3. Bk SSH
4. remote host
ﬁﬁ%] »~ 140.114.24.31 port22
ﬁa?l »~ 140.114.24.33 port22
5. login as:
ﬂi%l R **Ff Z F(S106 XXX XXX)
6. FH 1 Tk PR E
ﬁ%l ~ ssh -X ws43
7. ﬁi%] » password
8. ﬁ%l ~ deckbuild &

MobaXterm
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»r/ y,

> Silvaco

Session settings

L} L4 L] el (] =

© L] &

® Basic SSH settings

Remote host * 140.114.24.31 Specify username &)

® Advanced SSH settings | ™! Terminal settings | €% Network settings |+ Bookmark seftings

Secure Shell (SSH) session

 OK 3 Cancel

Yim

Telnet Rsh Xdmep RDP VNC FTP SFTP Serial File Shell Browser Mosh

1 140.114.24.31 (1)

Terminal Sessions View Xserver Tools Games Settings Macros Help

B e kR &6 % B2 @ B © X @ X

UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: http://mobaxterm.mobatek.net

Session | Servers | Tools  Games Sessions  View Spit  MultiExec Tunneling Packages Settings  Help X server

I

|t NG X ) . ) I
« — 2! .10GHz/8C16T | 1 t0S 6.9
Ihome/doctor/d 104063804/ > 3 | 2.406Hz 74C8T| ont0s 7.3
£ name - 8 | Xeon(R) ES
B 1) ercbat | Xeon(R) E5
< “adobe | Xeon(R) E5626
P cache 0 | Xeon(R) E5
2 config s Xeon(R) E5
» .dbus 4 Xeon (R) E5620+2
” .ditmp_ws37_26561_0
g .ditmp_ws37_26561_1 Xeon(R) E5 0G G/78G| Cent0
2 .ditmp_ws37_26561_2 - rs---load average- r load average
.ditmp_ws37_26561_3 value Error! 0.0l ? s 0 0.00, 0.00,
- .ditmp_ws37_26561_4
& ferroexdt : 0.04,
@ fontconfig 0.
.gconf 8 0
.geonfd 4 [}
.gnome2
.gnome2_private
.mos2ex19
.mozilla 6.00, 4 Value Error!
.openoffice.org
.OTP_R v v 6, 0.05 54 0.12, 0.11, 0.13
<[ 5 0.00 0, 0.00
ICICRSLULE R E N [ d104063804@daisy ~]$ ssh -X
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Session settings 8
L] .| L_§ L} o (] S =3 L&} L] L=
Telnet Rsh Xdmep RDP VNC FTP SFTP Serial File Shell Browser Mosh

& *# Xmanager

1. B Fx Xshell

2. = 1 > BRE AT

3. &% SSH
3 % 140.114.24.31 4 140.114.24.33
port22

4.9~ " 4 - AH(SI0BXXXXXX) o —

B. ﬁ%l » password AAE SRR QR NCRE N L8

[l @6 1401142431 (1) x Q

s - %
¥ Y ‘T 27 > < ] % OE LX& 1 | Xeon(R) E5-2620 v4 .106Hz/8C16T | 1 Cent0S 6.9
. 33 . I E. - IP fhome/doctor/d 104063804/ v 34~37 | Xeon(R) E553 ; | 2.49(;r7|z/§|;sﬂr ; | Cent0s 7.3

= Basic SSH settings

Remote host * 140.114.24.31 Specify username &)

= XSHELL

® Advanced SSH settings | ™! Terminal settings | €% Network settings |+ Bookmark seftings

Secure Shell (SSH) session

w” OK

1 140.114.24.31 (1)

~

Pt £ name & 8 | Xeon(R) E5
s bat n | Xeon(R) E5
= x| | deon(r) £a820
)\ SS = WS = .cache 8 | Xeon(R) E5
e config s Xeon (R) E5
» .dbus 4 Xeon (R) E5620+2

ditmp_ws37_26561_0 ) A
ditmp_ws37_26561_1 Xeon(R) ES ¢ G/78G| Cent0

a4 &> : 7 ; 7
)\ aSSWOr .ditmp_ws37_26561_2. - s---load average- load average
. J .ditmp_ws37_26561_3 value Error! 0.0l ? s 0 0.00, 0.00,

Macros

.ditmp_ws37_26561_4 b
ferroexdt 0.04,

8. ﬁ%l » deckbuild & = .

@ sttp

.gnome2
.gnomez_private
.moszex19
.mozilla 0.00, 4 Value Error!
.openoffice.org R ) _
‘ote R - 6 6, 0.05 54 0.12, 0.11, 0.13

< » 0.00 0, 0.00

I

RIS EICEE [ d104063804adaisy ~]1$ ssh -X

UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: http://mobaxterm.mobatek.net
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B e
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Silvaco < #AE“‘“'J

1 £ o Silvacoss 2 k5 3 & e EEgAly

e I PTER

n” : DeckBuild # & mfs—%@%} r < it

e
B O LSt AR RR A R 2 i E T D A 2 R

EH
T

SRR 2O £.LOGY T A i

‘i
P
T
-
b

§
4k
=
o]

ny

lmP

J’L

KB e "H Zoset” @ Tonyplotenkg w2k ¥ o

W T s 2 & .date 7 0 BB B alicdg o

#, )
structure outfile=MOSFET.str (§ % # % if = 332 7 % 4%)

mesh init infile=MOSFET.str (3* & 2 # ¥ 3 #h 2 # %iE 2 1)
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Silvaco:g /= #ﬂ (I)

e GO :jfx#* g7 E o (Refer to DeckBuild User’s Manual page 113)
Syntax

go =simulators> [inflags=<> | outflags=<> | simflags=<> | cut-
line=<=|noauto]

o] drfrds o it HCEEATLAS @ go atlas
pldofads i HER ATLAS . £5.0.8 : go atlas simflags= “-V 5.0.8.R”
B ekl = a2 iR ®E ¢ go devedit “-V 5.0.8.R”

o Setik T ¥ #cE (Referto DeckBuild User’s Manual page 121)
Syntax

set <variable> = <value> | <expr> | <built in func> [nominal]

P
“"‘-‘UAJA“ s

set clear

b4k 7 pF R time s #ic &
set time =30
Diffuse time:$time
o Quit : #F H BvR—- (Fim it F ﬁ;f])x
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Silvaco:g /= a‘ﬂ (III)

* Silvacoi »»d “command” fr “parameter” i = o — Fcommand¥® F —
> @ parameterv 113 % B o

B £

. ﬁr-‘ieparameterf’ - BFHME P - BHEIP®RT UL T 0 e T
Silicon > “’H'}'” * materlal z\ 7 o 4o % parameter & 7 3 B 5 BB
’ parameter pﬁ?—%‘d ] f@; IB;E P?méfﬁﬁj#;}}&.‘ o VIJ'QL” . \3? l;’f’jfél- 9

(temp.val) > “iB/BRah 7 (biasstep) r “F - AFRER RS ER
(2d.max.conc) % -

”

© Feo AT
COMMAND PARAMETER1 = <n> PARAMETER2 = <c>
Hve g n"iN A fkiE “CPih iz
»|4e @ deposit machine=PE4450 time=1.0 seconds
rate.depo machine=PE4450 silicon a.s cvd dep.rate=1.0 step.cov=0.8
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Deckbuild® 3] 4/ & 3% i®

1. B# £x Deckbuild

L
El ic Devices & SiiiareiE
ectronic Devices P
A A R e,
Integrated Circuits L
Labort A
T O 019 A

i sy T ey

2T s
A~.{Jd4¢a_uu.;, s TP £~
Examples x
- Search Clear Hel, no hits
]
Comment I;l
B} MESFET

2.+ = 2EE File ¥
3. BL:iE Examples

moslex03.in
moslex04.in
moslex05.in
moslex06.in
moslex07.in
moslex08.in
moslex09.in

MESFET Application Examples
MOS Application Examples
I
Family of 1d/vds Curves

Sub-Thresheld Slope Extraction J

DIBL Extraction

Body Effect Extraction

Substrate and Gate Current Extraction

Breakdown Voltage Extraction

Id/vas and Threshold Voltage Extraction

Family of Id/vds Curves Jid |

Id/Vgs and Threshold Voltage Extraction =

Requires: SSuprem 4/5-Pisces
Minimum Versions: Athena 5.22.3.R, Atlas 5.26.1.R

[Detailed description of the selected example]

ATHERA
Data frerm mos1ex01_0.s1tr

Whizrone

Pl = ks

Eilcon
]

Paly silcon
Auriury
Flest: 1ewless

o4 o5 o8 1
Jid |

Load Load Deck and Input Files| Load Deck Onlyl Close |
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*Elite : p+ 1 % R0 * 2D E » 7 Fhagp LR AICHITT R ¥ i 4
AR A% o i

«Optolith = p 1 B 3 (7 # ek B k3 ik » ¢ $22D%7y & th > 2LT 5
SR L VRN R RCRCE 7 A



]

‘ﬁd_’h \XJ/—— [’H '% 7"\'1! )L / 57 : Electronic Devices &

.‘\ g,
TR
Y

NATIONAL TSING HUAUNIVERSITY : Integrated Circuits
s ; .
s Labortory

Ilfi/ll/.u

Defining Initial I\/IESH Grid (I)

e A= T S e
e SR R N G SN
ek 5 8 )

d1:E * 12 Model @
k7 %H? 2 4%

Pt € WBHAM S 2 E R~ ackt 0 Hieap o 9P EERA
MEL > MR @R mOSE: > AR EH T EHRT
2 Vi ERAJTae e

AR O E 8 (node) 07 i AZi#E200007% > 2 RefigEL | €

iﬁﬁﬂéﬁmﬁﬁ ORI R AT RIN 0 3
t‘ %"}:é’/_w.a—lij '\/"Q mf\? F—K’g’_ ’ X Y Z]:L_* %WTF'UE l:;ﬁgﬂ’\/f%%‘}
um> °

/“\‘“\' o )

BN pnEe N AKERP B RTAALERTEEY O BT A
B P S e o
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Defining Initial MESH Grid (1)

Deckbuild @] 3] /i & #%& i¥(Refer to Athena User’s Manual page 28, 347)

1. B ¥z Deckbuild Fle Edit View Bun Tools | Commands Help 3
. ‘ - JJ 3 P II . x ) By Syntax Dialogs ... E
2. ._P = f‘fzy!:'lf Commamds Deck Notes .. —

Mesh Define ..

3. ,iﬂé-z:g MeSh Deflne Mesh Initialize ...

Process k

4. ﬁ’% » LOCatlonﬁ,{fE. étructure *

(‘é‘h 7 ]f" .BEi )  Mesh Define w

5 . ﬁ%,l a SpaCI ngﬁ'{ l’E ~X Coordinates Y Coordinates
. B , L y loc=0 spac=0.10 loc=0.00 spac=0.10
(locr ¢k 3 3% e R R O §E) I — T —

6.2L:% Write

7 3£ ViewGrid(+# e A
% oy . % : ) sert_|
4?0 VIJ ) Delete | Delete |

line x loc=0 SpaC:O.lO Location: [1 100 —_— 100 Location: |1 -100 —_f— 100
. ¢ Spacing; |0.10 00 =F———10 || ¥ Spacing: |0.10 00 ~F——10
line x loc=1 spac=0.10 — -

line y 1oc=0.00 spac=0.10

line y loc=1 spac=0.10
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X1~ X2~ yliry2 5 st P01 1393 R
I X g Y ek peig o line X loc=0 spac=0.1
line x loc=1 spac=0.1
Sl ~s2 ~s3frs4 = ¥ /& #  liney loc=0 spac=0.1
IR B R DT © iney loc=1 spac=0.1

Defining Inltal MESH Grid (III) |

Electronic Devices &
Integrated Circuits
Labortory

25

g ) L1593 R

line x loc=0.0 spac=0.1
line x loc=0.3 spac=0.02
line x loc=1 spac=0.1
liney loc=0 spac=0.03
line y loc=0.2 spac=0.02
liney loc=1 spac=0.1

S s2
j,:._a' x1 i = X2
0pts . > X
s3{ A
yi
34{ ‘f_d
y2
v
y 121 points (200 triangles)

525 points (960 triangles)
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Defining the Inltlal Substrate (I)

Deckbuild® %) 4 & $% iT(Refer to Athena User’s Manual page 33, 339)

1. B k= Deckbuild
2. + 7 2h:g Commamds
3. 2L:E Mesh initialize
4. 2L:% Material

5. 2L:E Orientation
6. BL:Z Impurity
7. BL:% Concentration (or Resistivity)

8. ﬁ%l% R E (or R FEE

9. 2L:% Dimensionality

10. 235 Write

Composition fraction :

F A HRE T AlGaAs - i~ £ 5 =
~ it &40 % - FAR (Al) = A B o

~ Mesh Initialize

Material |Germanium ]
Orientation | 100 0 [ |
— Impurity
antimony | arsenic  |[ Boron | Phosphorus |
siicon | Zinc | selenum | Berylium |
Magnesium | Aluminum | Galium | carbon |
chromium | Germanium | ndium | None |

Concentration I By Concentration By Reslstn.-'ltyl
1 10 _——— 99 Exp [14 ~]| atom/cm3
Dimensionality Auto | 1D | I— Cyllndrlcall ¥ Position I_
Grid scaling factor Il 10 J|—so0
|10

Composition fraction Il 0.0

Mesh parameters [

Structure width (um) |3.00 0.00 F———— 10000
structure depth (um) |3.00 0.00 |—— 10000

Mo impurities [~

Comment: |
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Defining the Initial Substrate (IT)

Mesh initialize* &k T & Al ~ LR ~ Bk ~ B ER
BPARAT IS .

% 1

Init silicon c.boron=1e14 orientation=100 two.d space.mult=3

Substrate =341 4L % silicon » F # s2boron > JE B 5 leldem3 > H#7 » A
100> w » & F R 52D > space.mult z ﬁi%] N LT R L s BRI Z 30

e 5 2:

Init germanium phosphor resistivity=0.001 orientation=111 two.d cylindrical

space.mult=2

Substrate r’v’vﬁ L % germanium 0 ¥ #% f2phosphorus » & FE % 0.001 ohm*cm
B e 21007 » 0 & B R 5 cylindrical » space.mult ﬁiﬂ R AR

b
TR ob &, 22w 520



b 4 NATIONAL TSING HUA UNIVERSITY.

Electronic Devices & z
Integrated Circuits FEE2

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

Deckbuild® 3| 4 & #& i¥(Refer to Athena User’s Manual page 57, 329)

R Ex Deckbuild

+ = 2L:E Commamds

. BL3iE Process = Implant
. BL3E Impurity

ﬂi%] » Dose and Energy &
. BL:E Model

. ﬁ,%] » Tilt and Rotation &
. BL:% Material type
10.2k:% Write

© ~N o O wWN R

« Process Implant

Labortory FH

r~Impurity

' Boron ¢ Phosphorus " Arsenic  Bf2

¢ Antimony  Silicon  Zinc " Selenium
¢ Beryllium " Magnesium € Aluminum ¢ Gallium
" Carbon " Indium

Dose: lﬂ exp lﬁ ions/cm2 Energy: [100 = KeV

rModel

¢ Dual Pearson " Monte carlo
¥ Gauss

¢ Full lateral

I| Tilt: 20 33 degrees

Rotation: |0 33 degrees I” Continual rotation

—Material type

& Crystaline € Amorphous

—Damage
I™ Point defects " <311> Clusters————— [ Dis ops——————————
Scaling factor: lm Min cluster thresh: lﬂ exp lﬁ Min loop cone: lﬂ exp lﬂ
Max cluster thresh: lﬂ exp lﬂ Max loop conc lﬂ exp lﬂ

Cluster scaling: m

Comment:

Write
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A‘Awawuu‘m s

lon Implantatlon (II)

Impurity @ /2 » &3 B A 5E o

Dose : jx ~ # & - H fr"_cm'z AT AF R R o

Energy : g+ chic £ » Hi=KeV e kAT =8 frii » e £3 M -
Model : 3% 3e:5 * m%s“?"l 0

Tilt - g L » a9 & & > BRIWE 5

Rotation @ jZ » 3+ g fr~ #E3|m e & > BILE 530 o

Continual rotation : ;X » p#:% & wafer

Pointdefects : jx » i 3-8 » dp @+ A » "1 L hf{ R F h3 = o

£

ol
Implant boron dose=2.0el12 energy=80 tilt=7 rotation=30 crystal unit.damage
dam.factor=1

i#3eboron s JEREE S2el2em3 o s B 2 80KeV o i A B ZTRE o A
o & R30R o



Nr% EQ.‘E;- [’]!:i' «%3' 7‘*\%’{?

b NATIONAL TSING HUA UNIVERSITY.

S Ay
ml/df‘wi‘uuu‘.;.'z sy
i

Diffusion(l)

Deckbuild® 3] /i & $k ¥(Refer to Athena User’s Manual page 61, 308)

. B ¥x Deckbuild

+ = 2L:E Commamds
BL.:% Process = Diffuse
gLz Time/Temp

ﬂi;f] > Time/Temp i

2L Ambient

BLEE A F R4 SRR
2L:% Impurities (¥ 14 7 i)
9.2k Model(¥ 11 % &)
10.2k:% Write

© N o g~ wWN P

X

% Process Diffuse

TR
. . 7 111
Electronic Devices & AT
Integrated Circuits So A
- L -
8T FEIEEE e

Ry,
W

Labortory FHIHHHTH

!
1
\\“\

X

% Process Diffuse

~ Process Diffuse

T\mefl'emp' Ambient | Impurities | Models

Time: 30 33 minutes ¥
Temperature: 100032 C

= Temp constant ¢ Temp ramped

End temperature: |1000 33 C
Temperature rate: |0.000 C/min

" Rate constant & Rate variable

X ]

Time/Temp :__.i_-‘\m__b__lent___}l Impurities | Mcde\5|

£ GasFlow

H2 Flow: |0.0 EC lfrmin
H20 Flow: |0.0 3: lfmin

HCl Flow: 0.0 = limin

N2 Flow: |0.0 32 Ifrmin

02 Flow: |0.0

 Dry 02 ¢ Wet02 (= Nitrogen
I Gas pressure (100 = atm

™ HCL 0 3: %6

=1 lfmin

< Process Diffuse

Time/Temp | Ambient Impur\tIEEI Models

™ Boron 0 = exp 15 o
I™ fhosphorus [T0 = exp [15 =

™ Arsenic 0 = exp 15 o
™ Antimony 0 = exp 15 o )
I silicon 0 = exp 15 o

I™ Zinc m exp |15

I Selenium 1.0 32 exp |15
™ Beryllium 1.0 32 exp |15

™ Magnesium [1.0 32 exp |15

™ Aluminum lﬂ exp |15 = Il
I™ Gallium lﬂ exp |15
I Carbon lﬂ exp |15
I™ Indium lﬂ exp |15
I Chromium lﬂ exp |15

™ Germanium [1.0 3: exp |15

Comment: I

Write

Time/Temp | Ambient | Impurities inﬁﬁ'deli"?
I~ Diffusion

& Fermi

¢ Steady-state
£ 2-Dimensional

€ Fully Coupled

[~ Oxidation

s Compressible ¢ Viscous

™ Reflow

Comment: |

Write |
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lefusmn(ll)

“"”“chux s
s
I

Time : #HFAc B PFRE o

Temperature @ Z B 8 B (C) o

Temp constant : J§ & £ J52./8 o

Temp reamped - JE B £ % EF > KR TR R T F o

Dry O2 ~ Wet O2 ~ Nitrogen ~ GasFlow : #4tenf % 8 -
HCL @ & i* &5 /in @ HCl a7 » b

Gas Pressure : # ®EB B4 > Hi=f atm> BnE s 10
Impurities : § ¥ %% ? vz 2 F 2 L kR > H = Fatoms/cm3 o
Diffusion : ¥ ¥ B ¥4 HA] o

CompressiblefrVBcous SECIE IS 3 LN shink -5 I A Sl N SR LS A -
s inde > P ET AL LB Rt o

Reflow : %7%’5(%%” %o W
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mbyuza.u/ ZTES TP

lefusmn(lll)

%@ 1
diffus time=10 minutes temp=1050 dryo2

AR 58448, 201050 22 T L 30 % .

% | 2:
diffus time=6 minutes temp=1000 nitro c.phosphor=1e13

AECHE R L 60 8,10008 4~ § fF IS F BT 2
lel3cm:3,

= 3:
method fermi
diffus time=15 minutes temp=1050 weto2

PEacPFR 2154 48, A 10508 2. F £ RE o ¥ ¥ pfermitd) o

"‘1" EQ 5720 [7_1 # K £ %5 7 7% Electronic Devices &
b NATIONAL TSING HUA UNIVERSITY 7 3 97 Integrated Circuits
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) i
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Deckbuild® %] 4 & $& iT(Refer to Athena User’s Manual page 85, 303)

© 0 N o U A~ WN PP

B £z Deckbuild

.+ 7 EhiE Commamads

2t:% Process = Deposit
2t.:% Basic Parameters
2t:% Material

ﬁi;f] » Thicknessig

2% Grid(3k T _Mesh)

2% Impurities (F 11 7 &)
gt % Write

% Process Deposit

 Process Deposit

Basic Parameters | Grid | Impurities'

E * Process Deposit

Basic Parameters  Grid | |mpur\tie5|

Basic Parameters | Grid  Impurities |

Material: IPhotoresist ) L Impurity cencentrations {atoms/cm3)
= ~Grid specification
 dafinad- I” Boron |1.0 = exp 11
User deflied: I [™ Total number of grid layers: |1 33 ’
Thickness: 0500 = um ; ; = I™ Phosphorus Il_o = exp 11
I™ Nominal grid spacing: 0.10 2 um
Composition fractions —— I™ Arsenic Il.O 32 exp |11
" [” Spacing location: 0.00 33 pm 0
I~ Initial composition fraction: [0.00 = » : ™ Antimeny |1.0 = exp 11
I~ Minimum grid spacing 0.01 = um
I~ Final composition fraction:  [0.00 = . ) I” Silicon |1.0 32 exp |11
™ Minimum edge spacing 0.01 = um
Monte Carlo Parameters——— L Il.O 3: 2|1
[~ Number of particles: (1000 33 e Il‘O 3: 2|
™ Beryllium Il_O 32 exp |11
" Magnesium Il_O 32 exp |11
™ Aluminum Il_O = exp 11
™ Gallium |1.0 32 exp |11
I™ Carbon |1.0 = exp 11
I™ Indium |1.D = exp 11
I™ Chromium Il_D = exp 11
" Germanium Il_O 32 exp |11
 Machine € Machine " Machine

Comment: |

Write |

Comment: |

Write |

Comment: |

Wirite |




e

NS ATIONAL TSING HUAUNIVERSITY | % / //%/7/“
Deposition (I1)

g‘ai’vdl:
deposit oxide thick=1 divisions=5 dy=0.05 ydy=0.3 min.dy=0.05
min.space=0.2

sTAEoxide, 5 & 107 5

Total number of grid layers

3% erdivisions > B K P NE > o
Nominal grid spacing (um)

% pdy o 27 Z_Kspacing F-#csE i o
Grid spacing location (um)

% wydy o 22 7 & location S-Fcag il o
Minimum grid spacing (um)

3 eamin.dy - P~ isspacing ] & o
Minimum edge spacing (um) :

3% PPmin.space » P~k spacings -] & o

(Refer to Athena User’s Manual page 304)

ydy=
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Deckbuild® ] 4 & #% i¥(Refer to Athena User’s Manual page 90, 315)

1.
2.
3.
4,
5. B:% Geometrical type

B £z Deckbuild

+ = 2L:E Commamds
2L:% Process = Etch
2% Geometrical

REpEHLLUFIUET P FF

t)4e ¢ left ~ right ~ above ~ below »
& ﬁ] » Etch location s #& =% -

Bl4c ¢ Dry& ﬁ] » Thicknessig o

&4 © Any shape& %j »E T
THRNEGEFEE -

. BE:E Write

I~ No expose

S Process Etch X
Etch method

’76‘ Geometrical = Etching machine

Geometrical type: IAII *I Material: |Oxide j

User defined: |

Etch location: ID.DD 5: L
Thickness: Il.DD 5: L

—Arbitrary points

x=2.00 y=-2.00
x=2.00 y=6.00
x=4.00 y=6.00

¥ location: |4.DD 5:
Y location: |-2.DD 5:

|_I'ISEI"t f* After
¢ Before
= Top
¢ Bottom

Delete |

Comment: |

Write |




s
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# o1
etch oxide all
#-oxides >4 %] o

#° 0] 2:
oxide left p1.x=0.5

44 5 XA L % 0.5 umd 2 choxide X 274 %] o

# 51)3:

etch oxide dry thick=0.01
#-oxide 4 %]10% F o

S RDry % 4 4 d AR F

b

—

R TEER X | o

ATHEMA,
Diata from tph04576

01

0.2

0.3

04 05 08
Microns

07

0.2

ne

1
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Etch (I11)

% ) 4:

etch oxide start x=4.00 y=-1.00

etch cont x=4.00 y=3.00

etch cont x=6.00 y=3.00

etch done x=6.00 y=-1.00

VL PE S e i BladEd A e Fl 0 ® & g ocoXidegt = A %] o
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Structure Mirror

Deckbuild® ] 4 & #% i¥(Refer to Athena User’s Manual page 90, 315)
1. B ¥z Deckbuild

2.+ 7 2Lig Commamds | - Y _—
3. BL:%E Structure i

L% Mirrior | [r Left = B |
2L:% Left or Right
2L:5 Write

S 0 B

%ﬁ'f}d:

struct mirror right
it RS AT A
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Difine Electrode

Electronic Devices &
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Labortory

Deckbuild® %) 4 & $& i¥(Refer to Athena User’s Manual page 312)

1. B fz Deckbuild

2. F 3 BhiE Commamds

3. BLi%E Structure

4. k% Electrode

5. 2% Type(Specified position or Backside)
(Specified position 3%.1 » 1)

6. 45 > TIE LA

6. BL:E Write

%@ Edl

electrode name=gate x=3.5 y=0.5
electrode name=source x=1.5 y=0.7
electrode name=drain x=5.5 y=0.7
electrode name=body backside

% Structure Electrode

— Type
= Specified position
™~ Backside
 AUTO

Name: |G

¥ X Position ID_DD 3:
¥ ¥ Position ID_DD E
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Atlasit -7 — £ 2% G LA > @ 45

DC. AC small-signal. and full time-dependency.

Drift-diffusion transport models.

Energy balance and Hydrodynamic transport models.
Lattice heating and heatsinks.

Graded and abrupt heterojunctions.

Optoelectronic interactions with general ray tracing.
Amorphous and polycrystalline materials.

General circuit environments.

Stimulated emission and radiation

Fermi-Dirac and Boltzmann statistics.

Advanced mobility models.

Heavy doping effects.

Full acceptor and donor trap dynamics

Ohmic. Schottky. and insulating contacts.

SRH. radiative. Auger. and surface recombination.
Impact ionization (local and non-local).

Floating gates.

Band-to-band and Fowler-INordheim tunneling.

Hot carrier injection.

Quantum transport models

Thermionic emission currents.

Electronic Devices &
Integrated Circuits
Labortory
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Defining ATLAS MESH Grid -
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Deckbuild® &] 4 & #% i¥(Refer to Atlas User’s Manual page 41)

1. # fz Deckbuild
2. + = BgLiE Commamds
3. BL:E Structure
4. 2L:% Mesh
B. gi;;] » Location#c & (fhia ki %)
6. ﬂi;f] » Spacing#cie
(locr *F 3% 3k 4 2 50 B e §E)
7.2E:% Write
% %] : mesh space.mult=1.0
x.mesh location=0.0 spacing=0.05
x.mesh location=3.0 spacing=0.05

y.mesh loc=0.0 spac=0.02
y.mesh loc=2.0 spac=0.02

< Mesh

~Type
~ Read from file

—X Coordinates

|I0c=0.00 sEaczo.lo

Insert |
Delete |

—Y Coordinates

|I0c=0.00 sEaczo.lo

Delete |

Location: |1 100 ——_— 100 Location: |1 100 ——_— 100
¥ Spacing: |o.1o 00 - }——10 ¥ Spacing: |o.1o 00 - }F——10
Comment: | Comment: |
Output file: | Format: ISPisceszB vl

™ Use cylindrical geometry

Write |
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Defining ATLAS Reglon

Deckbuild® &] 4 & #% i¥(Refer to Atlas User’s Manual page 42)

A
l//, "

1. B kx Deckbuild Bpr—— —
2. __P = fg‘!:'lfg COmmamdS Settings for region
3. Bki% Structure 1

ci 4
4 "!:'3:5 Reglon Add Hegicnl Delete Region
5 ﬁ%] » LOCathnlgC (%n/ l‘l' _BE?_) | —Location

. + Device coordinates

6. ﬁ%] » SpﬂClngﬁilE_  Grid indices

(IOC' ‘,’l‘#%%,{}&*ﬁ %}%{F’a'ﬁj}?’&&E') X low: ID— YIGW:ID—

v LG X high: [05 ¥ high: [o5

7.,%';‘!:'3%? Write Material Im

yy3

#= & * region number=1 x.min=0 x.max=0.5 y.min=0 y.max=0.5 material=Silicon
region name=silicon Xx.min=0 x.max=0.5 y.min=0 y.max=0.5 material=Silicon
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ATLAS Electrode and Contact
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Electronic Devices &
Integrated Circuits
Labortory

Deckbuild® &) 4 & #% i¥(Refer to Atlas User’s Manual page 43, 69)

1. B ¥z Deckbuild

2. + 7 2h:g Commamds

3. BL:E Structure

. BL:E Electrode selection

7% Electrode-ji»ﬁﬁa?l B (Phiads %)

9 £ Contactx 3£ # 4L
% Athenas 3k T Electrodeapt ¥ £ & %
z Contct =% > & ¥ & .Commamds 2>
Models = Contactk Z_7 &

7. 8L:x Write

%f}lj :

o v A

« Electrode P

Electrodes selection

V' gate ™ drain [T source I~ bulk [~ substrate I~ emitter
[ collector [~ base [T ancde [~ cathode [~ fgate [ cgate
™ well ™ nwell ™ pwell [T channel [~ ground [ wcc
™ wdd [ vee ™ vbb M wss [~ vag [ user
1: gate
r ™ Location
f+ Device coordinates ¢ Grid indices " Substrate

X low: |0.25 Y low: I0.00

X high: ID 75 Y high: ID
r ¥ Contact

¢ Neutral ¢ n- poly ¢ MoSi2
 Wsi2 Al Mo
* p+ poly © W " Specify

Workfunction Difference: |-0.02 33 v

Boundary conditions: & Voltage ¢ Current ¢ Floating

Resistance: IO Ohms/um Lumped capacitance: IO Fium
& Lumped ¢ Distributed Lumped inductance: IO Hfpm

[~ Surface recombination rates (cm/s) electrons:lo holes:lD

" Barrier lowering Linear dipole coef‘flment:lo cm

Write |

electrod name=source X.min=0.00 x.max=0.02 y.max=0.0 y.min=-0.01

contact name=drain ALUMINUM

or contact name=anode workfunction=4.9 barrier alpha=1e-7
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Defining ATLAS Doplng

Deckbuild® &] 4 & #% i¥(Refer to Atlas User’s Manual page 43)

)% -
1. E’*B L DEC kbu | Id % Doping Profile (Analytic) X
Fle Edit View Aun Ioo\s\Commands Help
2 j - fg‘!;,g Commamds Hq»nlx’%SynaxDMgs i@“@ﬁg —Profile Type
o e e " Gaussian with Junction Junction: |2_ Lm
N
3. g\!"l%? Structu e Mesh iaize " Gaussian with Dose Dose: I_ cm2
Process 4
. . - " Gaussian with CharLength Charlength |_ fLm
L Structure '
4. g\!"lﬁ DOpIng Analytlc Flel/0 . & Uniform Peak position: I_
Athena Extract
5. g‘!;'i%? PrOfl Ie Type Ve SR Conc |1e19 cm3  Polarity: # N ¢ P
Athena Default Models File .. Mask edge for 1-D profile:
Athena Cinterpreter Templates e ..
6. 4 ~ Conc. % 3% N or P Type = om0 o
35 Default Models File ;
" Atfas Cinterpreter Templates ile Xright: ID'2 A ¥ bottom: ICI.2 Hm
7. ,s‘!:'lﬁ DlrECthn po— . Direction: X =y
. . Models Y Begion.. [" Lateral slice:
7. BL3E Write ——— =
o ile for saving profile:
From fle. Write |

% oy -
doping uniform conc=1e+19 n.type x.left=0 x.right=0.2 y.top=0 y.bottom=0.2 direction=x
or

profile n-type n.peak=1e+19 uniform x.min=0 x.max=0.2 y.min=0 y.max=0.2
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Phy3|cal Models

Deckbuild® &] 4 & #% i¥(Refer to Atlas User’s Manual page 74)

5 g kb - Id < Models ﬁ
1. B £z Deckbui —— ——
Mobility | Recombination | Statistics | Impact ionisation | Tunneling Models | Energy Transport | Heat flow equation |
'. . m g [~ Parameters
% Conc. Dep. (standard
2. + > BLig Commamds o, 2
Conc. Dep. (analytic)
P M d I Conc. Dep. (Arora)
3. Bki¥ Models
Carrier - Carrier |
4 m 4y M Od e I S Field Dependent |
Bl
P . KT - T Field Dep
.
|
5. 8% 3§ e
ovr
-4 W - Yamaguchi
6. 2L:E Write
Defaults: lm Print Model Status: + Yes € No
Carriers [ Electrons I Holes
ﬂl ﬂl Temperature: ISDD 33 K
Write

i¢ * MODELSH-IMPACT % v dp 4~ HCE] - i2dt A N aF 535 &
® > ¢ 3 MODELS, IMPACT, MOBILITY, and MATERIAL.

A AP & 5 I % : mobility, recombination, carrier statistics, impact
lonization, and tunneling.

Energy Balance Models 4-Heat flow equation 4c » J§ & ¥ & 7
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Choosing Numerlcal I\/Iethods

BAleh? e g g L Atas K2 5 2 B2 A2 o ¥ F B AR
AN = AR R - GUMMEL ~ BLOCK ~ NEWTON

(Refer to Atlas User’s Manual page 80)

& 4eBasic Drift Diffusion Calculations :

method gummel newton

t]4eDrift Diffusion Calculations with Lattice Heating :

method block newton

t]4-Energy Balance Calculations :

method block newton

] 4-Energy Balance Calculations with Lattice Heating :

method gummel block newton

Atlas® 12 K23 F ez R F 1> 42 o ¥ 12 2 * CARRIERS 4~ #ci8 (7 :1E #
method carriers=2 (FPEFfEE e F iR ES)

method carriers=1 hole (¥ §#& "ﬂ? iR E %)

method carriers=0 (7 i 4 7 i 2 %)
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: 70 : Labortory
Iogﬂ}rsave B2t E B L% 08 %F S log 'fr‘ﬂ‘#v % olog #Fe F &
%osolve 2_ % > iz solve endedy o it 7 1 f,\T%
e
solve init DTy BT AR TR DT RBRR L -
method newton trap carriers=2
log outf=EE2.log DFEFEBLEFUT AT LRG

solve vdrain=0.1

solve vgate=-2 vstep=0.5 vfinal=3 name=gate

save outf=EE2.str

tonyplot MOSFET.str  >tonyplot B fx &% = 54 Rl 4%
tonyplot MOSFET.log —>tonyplot B fx Fji# = data ] 4%
log off >z &4

quit D>E KR
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Obtalnlng Solutlons (I

Atlas¥ 2+ & DC ~ AC small signal ~ transient®4% - Z = 5% B i&t T & o
| 4-DC characteristics :
solve vgate=0 vstep=0.1 vfinal=3.0 name=gate
gatej£ 0V & 1 3V #.0.1
t]4-AC small signal characteristics :
solve vgate=-5 vstep=0.1 vfinal=5.0 name=gate ac freq=1e6
gatef¥-5VE T 5V 0.1V » 4 & 5 1ebHz
solve vgate=0.7 ac freq=1e9 fstep=1e9 nfstep=10
#E 5 1GHzH# 4 3] 11GHz » B . 5 1GHz -
solve vbase=0.7 ac freq=1e6 fstep=2 mult.f nfstep=10
FEAMHzZRB 4 > B 5 & — o4 5 Rebd 2B 5 B X W 410k > 2B 5
210*1MHz=1.024GHz
4 Transient characteristics :
solve vgate=1 ramptime=1e-9 tstep=0.1e-9 tstop=1e-8
ramptimepF ¥ 1e-9p gate® B4 F) 1V » 2R {s %4 2 7|1e-8 » FF# 5 0.1e-9
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Measure ID-VG

Mesh init infile=mos.str S>F AN B E

models cvt srh print T=300 1R REE R F A

contact name=gate n.poly >% Zzoeontact A # Sk BELE R

contact name=gate workfunction=4.8

contact name=source workfunction=4.9 barrier

solve init 295 TROT B4 E 0V

method newton trap carriers=2 >R TR

solve vdrain=0 vstep=0.05 vfinal=1 name=drain —>Drain&0VZ¥  1VZF $.0.05
or solve vgate=0 vsource=0 vbody=0 vdrain=0 elec=drain vstep=0.05 nstep=20
log outf=mosl1ex03 1.log master D>FFEPL I TR KRG

solve vgate=0 vstep=0.1 vfinal=1.0 name=gate = Gatej£¥0VE Z 1V $.0.05

or solve vgate=0 vsource=0 vbody=0 vdrain=1 elec=gate vstep=0.05 nstep=20
save outfile=MOSFET IDVG.str > Mt B iR R R S R AR
¥ Blld-Vd : = LHFVAE FVQ
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Measure ID VD :
Mesh init infile=mos.str S>F AN B E
models cvt srh print T=300 1R REE R F A
contact name=gate n.poly % zeontact Hl A # S BEF ARG
solve init 29 RBOT B E 0V
method newton trap carriers=2 DX TR E

solve vgate=0 vstep=0.1 vfinal=1.0 name=gate = Gatej£0VE % 1V $0.05

or solve vgate=0 vsource=0 vbody=0 vdrain=0 elec=gate vstep:O 05 nstep=20
log outf=mosl1ex03 1.log master DEFHM AT e LR

solve vgate=0 vstep=0.1 vfinal=1.0 name=gate = Drainf0VZE * 1V $0.05
or solve vgate=1 vsource=0 vbody=0 vdrain=0 elec=gate vstep=0.05 nstep=20
save outfile=MOSFET IDVG.str > Mt B iR R EE o SRR
£pld-vd : = 2 L HF Vg #HVd
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Tonyplo'["’—’ ;fé’;—ﬁ‘_’%ifﬁi %\Str%ﬁ_ N |Og<‘? 12 ’fr’;}’i% 8 P edate AT Ak o

18| Tonyplot — T

‘Eile Edit Plot Tools Help
‘ 0y ] 7= S @ e ey =0 e e

Version 3.10.22.R

Copyright © 1984 - 2019 Silvaco, Inc.

X = 0.000)¥ = 0.000] Tonyplot 3.10.22.R © Silvaco 2019
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Tonyplot = &

File T3 % H P ¥R 70 & 3 (T3

Open : +# % & B ch2 2 o

Save As: ¥ 3 LBl Y %o

Save Series : ¥ 5 B 2 %G 5 A F| B F
Export @ & ey~ 2 o
OpenSetFiles : & sg 7% % < 2 o
Save Set Files : &3 &1 3% ¥

-

] " '~

b
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Tonyplot 7R 3B Ef (II)

Edit T3> % H ¢ ¥ 3 (701 & 3 177
Select All : i # Tonyplot & 77 er#r§ < 12

Swap Two Plots * 4=% Tonyplot ¢ &7 7 A @5 % ¢ 4L ¢ (117 Select All
F ¢t W) o RIREA B R BT R R
Make Overlay : #-Tonyplot #g 77 8 B 5F % £ & - 428 7
) 2
L £3

Split Overlay : #-Make Overlay 7€ fp B 2 k¥ A H S 3TH 2+ 5 B o
Plot Difference : #-% Bip S S i wlgr Ik (FFHF-BFHB) 7 B
SR AEER S DN mr #B P L g e blde S B3 57§
LR RS T iz F pFiE 37 12 * Plot Difference % 4 & -

KL~ fg gl o
Duplicate Selected : #-=% ¢ B4 H > b isd 3 TF - B- k3 B o
Delete Selected : M"f kg o7 1) o

Aspect Ratio : % Z_Tonyplot & %+

Materials : p Z_& 14 ¢

Functions : Szt 8 x5 » ¥ U ¥R T
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7 m]/]&lll/u AIATIIT

Tonyplot oA 3B Ef (I n
Plot T ¥ 8 ¢ ¥ # {701 & 4% %7
Annotation&g 77 #xf2 o ¥R B EIL LA Mhin R o LAL 0 BEET DR o
Labels @ #Tonyplot# & 7 Sl g o
Level Names : * Overlay == ;Vig (7857 PF { s0 2 SRIF N L4l B g *

SRR

Set Zoom : 3z & FF
Zoom Out : &2
Display : #-13

2] Tonyplot: Display (2D Hesh)

EIEE

Define ~ ] | ok || cCencal || pply

=
"’1.‘"
vy 4
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7 m]/]&lll/u AIATIIT

Tonyplot oA 3B Ef (I n
Plot T ¥ 8 ¢ ¥ # {701 & 4% %7
Annotation&g 77 #xf2 o ¥R B EIL LA Mhin R o LAL 0 BEET DR o
Labels @ #Tonyplot# & 7 Sl g o
Level Names : * Overlay == ;Vig (7857 PF { s0 2 SRIF N L4l B g *

SRR

Set Zoom : 3z & FF
Zoom Out : &2
Display : #-13

2] Tonyplot: Display (2D Hesh)

EIEE

Define ~ ] | ok || cCencal || pply

=
"’1.‘"
vy 4
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-— h“‘«(lx <

%)

Mesh Region Vectnr-i—J-uaI: ; 3B
u‘fin‘ - OK Ten Cancel

Mesh : &7 Si ¢ i
Edges : %s;zrr BHAuE R -
Regions : & -t Hﬁii?pié .

Contours : &7 ~ 2 g4 p Iecht 3 E (5 HF & & “output”® 5|0} » 4e !
- e [

con.band - val.band % ¥4 fo i F =

Vectors : B & R FRhR B G L (W RHEL G 0 TinA
Light : 877 k8t = i p 2enghfd (s~ k£ 4ok St
an

Junctlon 3 MR S A it B
Electrodes @ &7t % & & F 5
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'AW))mea;ud.-,.v.-;;_ 4

Contours

] 5| Contours \ Py

a — - Set Number
oL #- 9 Quantity: |Abs Net Doping @
0.2 —
Materials: Range:
o "= Adto © Fix; |20 7800
Polysilicon
Aluminum s e @ T |O
- .
0.4
@;f" Num: © Inc: |34
0.5 0 % 0 Key Title
Tonyplot: Display (2I v L7 . [ ’76‘ Auto ~ Specify
o HEh = & l @ @ IAbs Net Doping (/cm~#)
SEIE S |
Level Widths
Colors: | Rainbow 30 @
07 Cancel | Apply | | ’1" On & Off
Eunctions...| ’TI Cancel | Apply |
0.8
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\ectors

Labortory

0.1

_
I
Regions
Contoeur

0.2 . J .[ . .
$ Tonyplot: Vectors T T ? { T
0.3 1
Vool EYNY YV (f"”""’”‘*”“ VR
* Standard © Custom
" \L l’ l’ \\’ &/ \’\/\]\/\] \r \r ComponentX:IEFieIdX J ‘Z \Z \L \L \J’ \L
Quantity: | E Field v
. Component Y IE Field ¥ J
\L l/ 3/ l/ &/ \f\l\l\l\!\l\ Materials: ¢ \i \L \L \J/ J/
F Light.l.. D e == e B :L—_i |30 Eix: ||9344g?
[ i em— | e TE
T.h|ee-D... By | | @| @| Colors: IW silicon
0 L " Use Linear Interpolation GEridk Iﬂ by lﬂ -
| Define - oK | Cancel | Apply | Faysiica
OK | Cancel | Apply | Aluminum
A [ I
I I I I I I I I I I I I I I I I I I I | I I
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
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Display of Data Plot (1)
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deal MOS Structure (1)

$1# atlas B 2 I2 & ¢AMOSFET
1K E ##&

2. THREEK

3% &K T
4R RRIE

.2 &P e
6.5 % S
#ldeal NMOSFET
go atlas

#

set Lg=0.2

set Lsd=0.2

set Ldd=0.2

set Tpoly=-0.2

set Tox=-0.003
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|ldeal MOS Structure (II)

#define Mesh

mesh space.mult=1.0

x.mesh loc=0.0 spac=0.10

x.mesh loc=$"Lsd" spac=0.06

x.mesh loc=$"Lsd"+$"Ldd" spac=0.02

x.mesh loc=$"Lsd"+$"Ldd"+($"Lg"*0.5) spac=0.02
x.mesh loc=$"Lsd"+$"Ldd"+$"Lg" spac=0.02

x.mesh loc=$"Lsd"+($"Ldd"*2)+3$"Lg" spac=0.06
x.mesh loc=($"Lsd"*2)+($"Ldd"*2)+$"Lg" spac=0.10

y.mesh loc=$"Tpoly" spac=0.004
y.mesh loc=$"Tox" spac=0.001
y.mesh loc=0.0 spac=0.002
y.mesh loc=0.2 spac=0.005
y.mesh loc=0.5 spac=0.05
y.mesh loc=1 spac=0.15
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~ ldeal I\/IOS Structure (I

REGION number=1 NAME=Silicon y.min=0 material=Silicon

#

REGION number=2 NAME=airr y.max=0 material=air

#

REGION number=3 NAME=Spacer x.min=$"Lsd" x.max=3$"Lsd"+($"Ldd"*2)+$"Lg* y.min=
$"Tpoly" y.max=0 material=Nitride

#

REGION number=4 NAME=gateoxide x.min=$"Lsd" x.max=$%$"Lsd"+($"Ldd"*2)+$"Lg"
y.min=$"Tox" y.max=0 material=SiO2
=

REGION number=5 NAME=gatepoly x.min=$"Lsd"+$"Ldd" x.max=%$"Lsd"+$"Ldd"+$"Lg"
y.min=$"Tpoly" y.max=$"Tox" material=Poly

#

REGION number=6 NAME=alelectrode x.min=0 x.max=$"Lsd" y.min=$"Tpoly" y.max=0
material=Aluminum

#

REGION number=7 NAME=alelectrode x.min=$"Lsd"+$"Ldd"*2+3$"Lg" x.max=
$"Lsd"*2+$"Ldd"*2+$"Lg" y.min= $"Tpoly" y.max=0 material=Aluminum
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I deal MOS Structure (IV)

#Define electrode

#

electrode number=1 name=source X.min=0 x.max=%"Lsd" y.min=%$"Tpoly" y.max=0
#

electrode number=2 name=drain x.min=$""Lsd"'+($"Ldd""*2)+$"Lg"
X.max=($"Lsd"*2)+($"'Ldd"*2)+$""Lg" y.min=$Tpoly y.max=0

#

electrode number=3 name=gate x.min=$""Lsd"'+$"'Ldd" x.max=$"Lsd"+$"'Ldd"+$""Lg"
y.min=$Tpoly y.max=$Tox

#

electrode number=4 name=base Bottom
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i deal MOS Structure ) -

#Define doping

-

doping uniform conc=9e+17 p.type direction=y
-

doping uniform conc=5e+18 n.type x.left=0 x.right=$""Lsd""'+$"'Ldd"" y.top=0 y.bottom=0.04
direction=y

#

doping uniform conc=5e+18 n.type x.left=$""Lsd"" +$""Ldd""+$"'Lg"" x.right=
($""Lsd"*2)+($"'Ldd""*2)+$"'Lg"" y.top=0 y.bottom=0.04 direction=y

#

doping uniform conc=7e+19 n.type x.left=0 x.right=$""Lsd"" y.top=0 y.bottom=0.1 direction=y
#

doping uniform conc=7e+19 n.type x.left=$""Lsd"" +($""Ldd""*2)+$""Lg"
X.right=($""Lsd""*2)+($"'Ldd"*2)+3$"Lg"" y.top=0 y.bottom=0.1 direction=y

# save structure
SAVE outfile=NMOS.str
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deal MOSFET ID-VG (1)
e

MESH infile=NMOS.str space.mult=1.0

# Specify models
#MODELS MOS PRINT SRH BGN BTBT TEMP=300
models srh cvt print BTBT temperature=300

# Set the workfunction of the Poly gate
CONTACT NAME=gate N.POLY

# IDVG curve
METHOD DAMPED NEWTON CARRIERS=2
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deal MOSFET ID-VG (I1)

SOLVE initial

#

solve vdrain=0 vstep=0.1 vfinal=$""Vvd"' name=drain
solve vgate=0 vstep=0.1 vfinal=-1 name=gate

LOG outfile=NMOS_IDVG_$'"Vd".log master

solve vgate=-1 vstep=0.1 vfinal=$""Vg' name=gate

#SOLVE Vsubstrate=0 Vsource=0 Vgate=0 Vdrain=0 ELEC=drain VSTEP=0.05 NSTEP=20
#SOLVE Vsubstrate=0 Vsource=0 Vdrain=1 VVgate=-1 ELEC=gate VSTEP=0.05 NSTEP=60
log off

SAVE outfile=NMOS_IDVG_$"Vd".str
OUTPUT CON.BAND VAL.BAND

SAVE outfile=NMOS_IDVG_$""Vd" Band.str
quit
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deal MOSFET ID-VD (1)

-
-
-

-

-~ -
L7

# IDVD

go atlas

set Vd=2

set Vg=1

# IDVD

MESH infile=NMOS.str space.mult=1.0

# Specify models
#MODELS MOS PRINT SRH BGN BTBT TEMP=300
models srh cvt print BTBT temperature=300

# Set the workfunction of the Poly gate
CONTACT NAME=gate N.POLY

# IDVD curve
METHOD DAMPED NEWTON CARRIERS=2
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deal MOSFET ID-VD (I1)

SOLVE initial

#

solve vgate=0 vstep=0.1 vfinal=$""Vg" name=gate
LOG outfile=NMOS_IDVD_ Vg$'"Vg'.log master

solve vdrain=0 vstep=0.1 vfinal=$""Vd" name=drain

#SOLVE Vsubstrate=0 Vsource=0 Vgate=0 VVdrain=0 ELEC=drain VSTEP=0.05 NSTEP=20
#SOLVE Vsubstrate=0 Vsource=0 Vdrain=1 Vgate=-1 ELEC=gate VSTEP=0.05 NSTEP=60
log off

SAVE outfile=NMOS_IDVD_Vg$"Vg".str
OUTPUT CON.BAND VAL.BAND

SAVE outfile=NMOS_IDVD_Vg$''Vvg" Band.str
quit



