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& Filling Yolume Plane:  z= |u.5|

: ' = 0K Cancel
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+¥ FEM_Structure
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o -
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[T -
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05 -
FEM_Structure
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S
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+¥ Potential (volt)
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Set Scale Ratio e

Scale Option

" Original Size
f+ Fitto Screen

" Hescale Factor

x | Y| Z

" Resize Factor
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Cancel

Original Scale
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0 5 10 15 20 +X

BJLAEH original scale SHERNERANEEMELG EBIRENXE |, KR
T ESHRIRRI AR T EEA,

Fit to Screen
Fit toScreen NI EHFAHSRLVIRBBRER THTHEN  EHMERENE RS
N, XFERFREASEER/IMEES , AR T ESRGEHENI LR ETIR.

Rescale Factor
XANEIUE FASRAERAMRBATEE | iFE MM EEMAESEASHR
<. N EERYGIF |, RAOFAIEXNEEFEIA rescale factor /g x=2 , y=2 , 1#
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AR x SHESEEISIARNE M y MR TREER S ARE A TERTR

Set Scale Ratio =

—Scale Option
" Original Size
i Fit to Screen
* Rescale Factor
X |2 Y |2| z |1

" Resize Factor
X |1 v |1 z |1

Resize Factor
Ef5— NI Resize Factor 2FRAEERHAEABASEILRY | (RUNEXHEES
A x=1,y=2, MZFRTMLFR Y HAH<ESAEAIR x 89 2 (F. W TEF- :
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Set Scale Ratio h4
—Scale Option
" Qriginal Size
" Fitto Screen
" Rescale Factor
X |1 Y |1 Z |1
* Resize Factor
x |1 v |2 z |
(1].4 Cancel |
| I I I I
Material Number
al
Poly
s5i02
si
+X
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1.1.1.10 REANEA> REHFE> EHEITEEEIRH > Property

. Property 1

=
7

Property IZHHRRIEE—LEGNERENE | LTRHATEAE. 8. R0
ISR ES, JIRFXMEANSHIAN TXAEE 88— tab WAERRED
KBIRIBIE | AT N TR

1) Axis Property
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Set Plot Property x

Axis Property |Grid Linel Tip Labell Color Bar | Boundary Line | Mesh Line

—Axis Line

Line Color————— [ Line Width

- Change Co|0r| |1 v Show Axis Line
~Axis Label

Label Color ————— ~Label Font

Arial
- Change Color | | Set Label Font |

v Show Axis Label

~Flip Axis
[ Flip X Axis [~ Flip ¥ Axis
—Set Axis Range
X From |0 To 10
Y From |3 To |0

—Auxis Increment

X: 2 Y: 1

~Log Scale

[T % fuds [T ¥ feis

~Abs Scale

[T % Absy [T ¥ ¢ Abs

¥ Effect On All Windows Default

o cressLicnT
o

Reset All | w’E | Eig |

Axis Property R REBE S T B SARMERAIENE |

line color (AZRAMRIHAYERE , FAFEILUBE RE "change color” REHRMER
ARTREHATERER.

line width FIRIEZEAMFRIMATZLES | TRE/ 1

Ei%E" Show Axis Line” FIRFTHERAALFRAYE T,
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Label Color {{ZRATRIMZIEBEIAE , BFRLUBE REEBAY" change
color" IZHRIFEEZIE(ERIERE.

Label Font FEskiZ B AUHRHZIEBERIFR.

SIEHE" Show Axis Lable” FIEERERfamZIEE.

Flip X Axis FISRREEHEMIT X #i. INTFERMRII”ERG , REBR T x 5E
BEBRZEREX :

+Y Potential (volt)

{RaNAFIZEH “Flip X Axis” iEIR , W x 7518 EAAMESBAZEINGFSY |, B4
ERSTE x BRI L#HTRE | I TNER7S
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+Y Potential (volt)

9 8 7 6 5 4 3 2 1 X
Flip Y Axis FIsRRELMALTR Y 3 , #0 Flip X Axis FiZ—3K
Set Axis Range
PRI LUBT IR BN AR B BRI BRI B BB X L. 40T
ERAIEIE
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+Y Potential (volt)

0 2 4 6 8 10

RANAFEHEERBRA x NETSEEM 22 8, YHNETEEMN-2F/ 0

— Set Axis Range
X From |2 To 8
¥ From -2 To |0.0003

BAEX N EERN=AEAIEEWKEREFE L (NTNERR
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+Y Potential (volt)

+X

Axis Increment
Rz EARHBNZIEEIR REER FERASRELFHIKERNTEZIE
RIEIREA/N . ATFE : x A RAEIRR A/ N 2

+Y Conduction Band (eV)

0 2 4 6 8 10 +X

BRUNFBEFEE BRI EATRHRIZI E B A/NTLAZ Axis Incremant EEEEIA
BEREIESYE , ELUNIRE x increment=1 :
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Rt BoEREAARZIERIERA/NS 1, ST BRI

+Y Conduction Band (eV)

0 1 2 3 4 5 6 7 8 o 10 +x
Log Scale
1ZINEEREATF data line B9&7~ 40 scan bias line, spectrum data, LED data
Z., &5 log scale EIFET LI EALTRINLIRDBIE log10, AN FEIRTZAY
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0.1

-0.2

0.3

0.4

Contact Voltage<1={V)

-0.4

Scan Bias Data

e Contact Current<1>(A} - Contact Yoltage<1>(¥) Scan Humber =1}

16-011

26-011

3e-011  4e-011 5¢-011 66011  7e-01

Contact Current<1>{A)

TEARASERE 0 - 7E-11 , ANSRIGEHEERT x 3HEX log :

Log Scale

v X Axis

[~ ¥ Axis

BEIRVERNT ¢
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-0.2 Scan Bias Data b
e Contact Current<1>(A) - Contact Woltage<1>(¥} Scan Humber =1}
0.2 -
=
M
¥
]
g 0.4 -
O
-
E
8 0.5 .
-0.6 i
0.7 a
0.8 | | | | | |
-17 -16 -15 -14 -13 -12 -11
Contact Current<1>(A)
Abs Scale

XTAAFREHENESTE , A1_EIARAY scan bias data line B94AALFRSEEIN-0.8 Z-0.1 ,
RIS Y HHENAER(E

Abs Scale

[ X[ Abs) W ¥ (Abs)

BEIRERAT -
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0.6 -

Scan Bias Data

Contact Voltage<1>{V)

——e— Contact Current=1:-(A) - Contact Voltage=1-(V¥) Scan Humber =1}

01 |
1e-011  2e-011  3e-011  4e-011  5e-011  6e-011  7e-011

Contact Current<1>(A)

2 ) Grid Line

Grid Line WHARIREERMBEARAKRII—LHEMLE. BERESS] scan
bias. spectrum data 8% 1d cut line EHUELAITSLAFEE R ERINIBEIES
R, MEEAEE RS RZENTEEER , 1 NER
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Field_x (Wfcm)
Cut x from 0.400188 to 3.16351
Cut y from 4.99803 to 4.99803

8e-013

Ge-013

4e-013
T
=
= 4
“;I 2e-013
z
=
™
0
-2e-013
-4e-013 4
-6e-013 o
1 L& r 1 1 1
0 0.5 1 1.5 2 2.5

Distance(um)

FEREBERT | grid line A 2R , REHAFTE property->grid line XHEHE

FRi&R" show grid line” EIRRT , PSS 2GS , W NER

Set Plot Property

Axis F‘r::rperh_.rl Data Line Grid Line |Tip Labell Color Bar |

Change...

—Grid Line Color
Change...

—Grid Line Type

i+ Solid " dot
Grid Line Thickness: I-I
—Grid Space
X Space: Iﬂ.5 Y Space: IEE.--{HB

[¥ Effect On All Windows Default |
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HtbJ1M0 grid line HHXRYAHIB S
Background color: ‘RHIERE , REANBE , AFEILARESIEMN change
NS R 8.
Grid Line Color: WI8&ENE , IRE/9%KE , HFRALURESIAN change 12
HIEIE IR,
Grid Line Type : WIf&22<E |, 53 SLG AR L R,
Grid Line Thickness : ff8&Less , e 1

Grid Space : Wt8ZefE x A1 Y AA_LAIERRIERE | fRE/SARHHENRZIE

Z [BIRYIEIFRER .
RIRFEA G LEETHY 1d cut line MEBESR | BREREIBIIZE , K
BEERI—E , NSBRTES
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Set Plot Property
Auis F‘r::upertj,rl Data Line Grid Line lTip Lal::uell Color Bar

W Show Grid Line
Background Color

Grid Line Color

Grid Line Type

= Solid v dot
Grid Line Thickness: ‘1|
Grid Space

X Space: |0.25 Y Space: 1e-013
v Effect On All Windows Default

EMATHERIT -

Material Number

3) Color Bar

% 42 71 1L 238
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EREETRIGHE— color bar , FRERABIEGTERNEEEINSEH
TEEZBIIIREZR, 20 cubic contour fill 8 2d contour fill § color bar #[]

TEIF~ :

Potential {volt) .
otential (volt)

. 0.0135566

0

-0.2

-0.4

4 . -0.6

-0.8

-1

-1.

-1.35167

Color bar & LA RRHNEEZEHSEAIEFR ( potential ) , FTAZR— I EIE
TR B—EHeEREF " SHEDE  BEEERERR/IVE  BESHEE
NEHALEEE, AP LABIE =T property -> color bar 3R{&2 color bar

HETREMX.
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Set Plot Property

Axis Property | Grid Line Color Bar | Boundary Line | Mesh Linel

¥ Show Color Bar [T Use Grey Color Rang Bar Area Size: |1

Set Font

Set Title Font | A“ﬂl Set Label Font | A"al

Bar Title 1 : I Bar Title 2 Potential (volt)
—Set Color

Bar Title Color: Change...

Background Color: Change... [~ Mo Background

Boundary Line Color: Change... [~ Mo Boundary Line
Label Font Color: Change...

Orientation
¥ Horizontal Style 1 " Horizontal Style 2 " Vertical

—Descriptions

-1.35167 s
-1.2
W
v ect On Indows
¥ Effect On All Wind Default
P Reset Al | B E2E

Show Color Bar : 1ZEi%ERRE<Ea5E, color bar
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Use Grey Color Range:
FRAKRKEMBPEERRERSEGAE. BFPEILE property->color bar BBk

FREIEIE" Use Grey Color Range” | Bf&E<LIREEZREN W B

Potential (volt)
0.0135566

;
7
|
2
|

e
)

-1.35167

Bar Area Size

BREBER T color bar IXIEA/NA 1, AFPALUME bar area size EEHR
color bar IR\, WNTERTRAIZR EEBRFIRY color bar &% 0.5 LIS
AR

#
S
o
=
=
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Potential (volt)
0.0135566

0

0.2

0.4

0.6

0.8

-1

-1.2

-1.35167

Set Font
FAsk{&22 Color Bar BEFRERNFA EIEIRAFIR(Title Font) LARZIEF
{& ( Label Font ), BTLAS RIS,

Bar Title

Fkig & Color Bar RYIRE, ATLURKEMMRR ( Title 1 F#0 Title 2) AlgNELE
RGIF Title 1878 , Title 2 HAFRTERTRA potential , FIJRTLAAEXS

IHEFIRE Title 1 3 "Cubic Contour” , Title 2 /3 “Parameter” :

Set Font
Arial Arial
Set Title Font Sat Label Font ‘
Bar Title 1:  |Cubic Contour Bar Title 2 F'arameterl
BRI T EIF

8
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>
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Cubic Contour
Parameter

0.0135566

0.2

0.4

Set Color
®& Color bar WEREE BIFFREEE title color ) HEENE( background
color) ,JO#EERE ( boundary color ) ZIEFRAEE ( Label Font Color ), &0l

TENESERRERIZERE
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Set Plot Property

Axis Property | Grid Line Color Bar | Boundary Line | Mesh Linel

¥ Show Color Bar [~ Use Grey Color Rang Bar Area Size: 1
Cubic Contour
Set Font Parameter
Arial Arial
Set Title Font Set Label Font 0.0135566
Bar Title 1: | Cubic Contour Bar Title 2 Parameter
Set Color

Bar Title Color: Change...
Background Color: - Change... [~ No Background
Boundary Line Color: Change... [~ Mo Boundary Line
Label Font Color: Change...

Orientation

@ Horizontal Style 1 " Horizontal Style 2 " Vertical

Descriptions

-1.35167

v Effect On All Windows Default
:‘ - Reset All ‘ ®E | Bl

-1.35167

Orientation

Orientation FA3EIR & color bar B9 A R, , REE=fF :

Orientation

+ Vertical Style " Horizontal Style 1 " Horizontal Style 2

Vertical Style : color bar IEEABINAGINEREEENEN , (2B RIR
BERIA .
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Horizontal Style 1 : KERRAD , color bar LUKFEENHR B ~ERRH

75 WFER

Potential voly -
08 06 0

-1.35167 1.2 -1

4 02 0 0.0135566

Horizontal Style 2 :
BRLUKFHAINER color bar , #1 horizontal style 1 BFFXBIRIEZIERR

IRESHEPVSVERAE | ANEF
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Potential (volt)

-1.35167
0.0135566

-1.2
1
-0.8

0.6

-0.4

0.2
0

Descriptions : #£ Color bar X$E1ERIE/—1= Description 28—MEGEL

R BB R EEIIRRYIE , S TEFR
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=
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Material Numhber

5i02 +Z
Si

— Descriptions

Si
sio2

Description JIREE7RT color bar EFEREAMURAIMAEIEIR , FATATLL
WEFIFRIEBRIF BRI TIEN -
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]
Color Bar Description it

ISi - Material 1]

o

carcl_|

—Descriptions

5i02

Ebans>BI7E Si #1 SiO2 BIEmENNLE" material 17 1" material 2" , BBAF=
L+ TR7RAY color bar AR tERER BRI T E) -

Material Number

5i02 - Material 2
Si - Material 1

4 ) Boundary Line
Boundary Line RiE#M#IARLE K REBRTAER, ARALUR
property->boundary Line SHEEBMTIHEF “Show Boundary Line” £

BT
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Set Plot Property
Az F‘r::rperl}rl Grid Linel Color Bar Boundary Line | Mesh Line

v Show Boundary Line

v Show Z-Plane Boundary

Boundary Line Color

Boundary Line Thickness: Iﬂ-5

[+ Effect On All Windows

Default |

F— xy plane Uit rhAR&E S BTG L |, WEF- :
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w
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Material Number

titanium
Al

Poly
5i02

Si

SN PR E R boundary line FIREIBT X A=/ mesh RN mesh on
%4 off ), IXFERAEEBBMER boundary line F99% , AEE LS KRS
TMELAD B,

EREBERT , MEHARERRERER , AFAILME property->boundary
line->boundary line color FEX boundary line RIERE , HIANFHEEHHL

223
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Material Number

FF e mEM T =434 aRIBRLE xy plane AIMFHARZ KRS KEL , &

titanium
Al

Poly
5i02

Si

REBLESHINREERRKERE,

MARERR , BBAFAIATLAERE property->boundary line->show z-plane

boundary , IBiZEISERGEIEF AT LARRE AR EIRYERLE xy plane AUILFRLZ: |

IEEEERETSES
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Material Humber

titanium
Al

Pohy
Si02

Si

FIFPEATLUEIE property->boundary line->Boundary Line Thickness &3
# material boundary line F9%&EE,

5) Mesh Line

Property->Mesh Line B4 U RAZE = AR MIgIARLEH—LL BN
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Axis Pr::rperlj,rl Grid Linel Color Bar | Boundary Line Mesh Line

[+ Show Mesh Line

Mesh Color Type
&+ System Color " Self-defined Color

Mesh Line Color

[T Display Node

' Show mesh lines for
hidden materials
Mesh Line Thickness: I{].E

[v Effect On All Windows

Defaultl

EREER T RASRE=ATNEERENRE=AFAFLAIEE mesh

color type=System Color ) S0 TEFf7~ :

&
&)1
]
A
H
N
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Material Number

MEBFEEHCRE=ATMNIZLIEE , AJLUEE property->Mesh

titanium
Al
Poly

5i02
Si

Line->Self-defined Color ,(7#1E FEHAY Mesh Line Color Bt EFEIREER]

BREa, HIanEdi e EEFIF89 mesh line color 2R HE

Mesh Color Type
|7 ™ System Color &+ Self-defined Color

[~ Display Node

Show mesh lines for

Mesh Line Color
|7 r

hidden materials

BEIRVERNT ¢
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10

Material Number

titanium
Al

Poly
5i02

Si

“Show Mesh Line for Hidden Materials” Si%tERREREFEEAMFAY

mesh line, W EEFRREI=4EE54 |, (RN ISR BN=Ff 14t |, BEIRY
BRERWT :

Material Number

titanium
Al

Poly
5i02

Si
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BRI R B X EO MR mesh line tBifaEeE T (B i1ast
BEBTXEHaEMEE mesh line , #aTLLU%® “Show Mesh Line for

Hidden Materials” Si%iE  APAXERD#EREIAY Mesh line B B/RHE -

Material Number

titanium
Al

Poly
$i02

Si

“Display Node" SiEiERE R mesh line £fY node o , WTFEF= :
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Material Number

I -

"mesh Line Thickness” FA3EIEZE mesh line B4,

1.1.1.11 RENE> REHE> B ILE{=iwiH>2D Z Planes View

2d Z Planes View 1B FIEFE=4E34F LAY xy [RIREHITESE W TERTR
BO=#EE24E 25 4 xy EHR
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Material Numher

air
ingaasp_xyt_2
ingaasp_xyt
inp

e

R LLEISE T B tHmiR A9 2D Z Planes View FHIEFIERE IR

—NRE xy “HEHITES ¢

| 20 Z Planes View "' | -

Plane 4 =z=0.1998 s
'f.inu'nln.\' 'féourn{:lu:t\' Plane 5 2=0.2002
Plane 6 z=0.293825
+ | ™= | |Plane 7 z=0.406175
—— "—— |Plane 8 =z=0.4998

Rotate | [ Move | |Plane 9 z=0.5002
& Plane 10 =z=0.505%
L) | *” ) |Plane 11 z=0.5098
- Plane 12 =z=0.5102
1 [F‘Ianehl 2=0.5248
Plane 1% =z=0.525%2

Plane 16 =z=0.53

'/.5¢a|- 3|a¢.\' i Band b Plane 17 z=0.5348
C w | |[Plane 18 z=0.5352
L ) IL—"_) |Plane 19 z=0.628825
Plane 70 ==N.74117hk

LA AT 2d zplane view 1I£50FT  RAR R z AR LEE— N HENESHEE |
BRPEaI AL FHIEFIRBIEFEE— z plane #H17EE I TEER

HIE5E 25 4 xy plane :
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Material Number

1.1.1.12 RENE> REHE> £ TE#i%$H>Zoom In & Zoom Out

e ™ s —
Loomin Loom Qut

<
Zoom In ——— F] Zoom Out —— W MEHRFEMASSENYERE
THBIG, BE— % BFSRBRHEaIAMY 75%#1749858. WRAFE
FEREESNGMAIN , ATLUEEEBIT Option->0Operation->Zoom

View , FEnERR LIEsRIo U T4EL,

1.1.1.13 RENE> REHE>FHEIEIZZHE>Region

| Region |

FERZEIAY Zoom In 1 Zoom Out ARSI IYIMAHI TR AR RBATOGE /)N |
BizA PSSR EAN B EE- TR XA LAGERT E=ER

#
o
@
=
=
)
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A9 region fZtHHATREEREML. FIAI FEIERENX =467

Signed_Log10

19.9899

10

NREEEE Y S5 0-0.5 RSEEINAEN |, BILARTE region EEATEXHEE
SR Y BSEEM 0 E 0.5
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Select 30 Contour Region

Maximum Value Position:  x=1.33333 y=0.196521 z=0

—Set minimum x panel value———— ~ Set maximum x panel value
|
IU L |1u
From 0 to 10 From 0 to 10

—Set minimum y panel value—| —Set maximum y panel value
|

0 H 0.5
From0to 5 | From 0to 5

—Set minimum z panel value———— ~ Set maximum z panel value
|

|074

10
From 0 to 10 ‘ I From 0 to 10
Default | Ok Cancel |
R ok” 1IHHEMESER Y A LM 0-0.5 SEEIRNRIMAXEE :
Net_Doping

19.9899

10
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EHEXS T =R R AT LSS x 81 y 7oA _EASE B T TR, (1T E
ATRBO #8844 -

Material Number

WRAFEETE y<0 SEERNNATE , TLARE “region” 1ZHH , IXEIERIR
TREhE . P A LAE FEAME RS R E R KIS THERNIZECTEE |
ATNERR
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¥ Material Number

Material Number

gan
InGaH015_InGaN000
algan015

sapphire

100

A LAHTERIEEK | BEENSRIRERERXE , a0 B

R Material Number

=34

Material Number

gan
InGaH015_InGaH000
alganM5

sapphire

R T BEARESIERACERE , AR BALEED LS RIAREBAERBAN X
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My B EERGE BRI B RX I

Upper Left: |49.9492 |-3.19816 | Lower Right : [30.805 |-2.93845 [ !

MATHERERAAONERS L EART LGB EE RN =R

contour £737,

1.1.1.14 REANE> REFRB>EHIEEIRE>Undo

| A |

Undo RSRPSKEGE E—SBHTHORE , OIEEUEIES. Bl MAZIRME,

1.1.1.15 RENE > REHRE>F AT RE=EHE>Ruler

ZINBEIREARESETE 2d contour fill LR EEINAXENH A EIEES,

iR ruler” ZFHE , SEER—R (EBR) I TEIR , REESEREL
RS | XIERE S B RER AR ISR R R 2 [ERIEESE | T E
F7s

&
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Log10 (P}

Log10 {P)

18699

1.1.1.16 REANE> BREH B> = F T Hi%i%5H > Rotate

[ Rotate |
.

TORE : Iede=4EHIK.

SLIRHNIETIRSRS | KRR NFR , BRYLERS CREREsrIAaTk
XHPIRIFRITER: . 12150 5328 1IN option->operation->Drag for 3d rotation
RITHEEMER , RN ARHITER S R LGS , BB LUGERBIN

tools->set display property->set rotate degree g EREENIEERAE. B

VRINRERFSTE NHAYSR AT EH TIF AR,

1.1.1.17 RENE>REHR>FHITREEH>Move

il Move N
L
LR

. *
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A0 rotate #ZFHTNRESE(A , move IREHRIKRIMAHITER | ItPRHERER
TEMERR LHTIER LIS AR FRAUESE. Z&HSRA

Il option->operation->Mouse Move BIZHEEHEE.

1.1.1.18 RENE> REHE > £ AT Hi%i> Overlay

IR Z M EONER ER2IR—E O L TEENR | BFRRETESR

SZEATMGER->View Data-> Combined Plots.

1.1.1.19 REANE> REH B> £ T Ei%55H>Z-Connect

T
canmest |

|
I

#
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Set 3d Planes Connection Method e

Geometric Connection Method
[ Mo Connection [ Only Connection
{* Internal Connection { Default )
" Color Box

(" Taper Box

(" Smooth Between Planes

Color Grading: |1 (Between 0 to 1)

~

(" Material Boundary Connection

~

Color Smooth Ratio { except for Material Mumber )

Color Smooth Ratio (from 0 to 1) : 0

: L K | Cancel

1) Internal Connection

Crosslightview FELRHI=4EVIIRET , FEIRIARY xy ERVERE | FEL%
# Z HTREN=/AR | XE=HAAAUET B S5 EARRE | tRErvERE
B2 EARSIRMA filling volume #iE , L EATIER “Internal
Connection” ( W LERHEEFRISE—MERIEN ), INFEFGIFE Z 5E

FERRE filling volume #3E :

#
~
=
=
=
)
w
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FEM_Structure

& P aiganix-005) (2)

ingan(x=0) (2 )

ingan(x=0.2), InGaHs
ingan(x=0.2}, InGaMH/
algan(x=0.05) (1}
ingan(z=0) (1}

+Z

0.6 0.8

0.4

Filling volume 2RFANEHRIERIGHT xy ERIEURHITIREITEIRE |
EEUEENT E b FERE S AE s (B —LEBRARFRHIEE filling
volume %48 , B FLiEFEH "internal connection” EIAE % 4,
Crosslightview B aIl4a16FHIRE filling volume #iE , NRIZEH

RZIEINE X

2 ) Color Box

£ filling volume BUWE=4LART , crosslightview & color box 75i%
RiERE Z AR RIS xy . FrBRY color box iR EEHESBRIFA xy
EREHFREIREPENMAE | NI MEEEZAIER |, TFERR
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d
zl1 zI2> tZ

IR R R 2 EH T RISERIEIE | FTLERBE LA REHEEIR.

RFREEARR xy BZEIREHTIRENTSE | BIERES DS EMERIRAIR
e, BEABFE. RO LEBRMIFLL color box RYFSEHITIER |
R HIRYSER AN N IR

% FEM_Structure

_ algan(x=0.05) (2 }

ingan(x=0){ 2 }

ingan{x=0.2), InGaH.
ingan{x=0.2), InGaH.
algan(x=0.05) {1}
ingan{x=0) (1}

+Z

0.6 L&}
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3 ) Taper Box
Taper Box & AREE4EH internal connection AEZEUAIHEN
R | BHERAIFAREBELE 4L taper ERZTFEREEE  1IX—m crosslightview

JLABENSHEN AT, LUTNZEH taper box EZTTARTAEMAIRER

+Y

FEM_Structure

P aigan(-0.05) (2)

ingan(x=0}(2)

ingan(x=0.2), InGah/
ingan(x=0.2), InGal/
algan(x=0.05) (1}
ingan{x=0) (1)

T ' -
0.6 0.8 1

BHLAEZIERIVEERLL color box A BIRE.

4 ) Smooth between Planes
IZIEIFRIZEESE xy HZ [BRISEUEGEESR ( MEHERRN ) FESHEZEY
AEILEEBA. LAEARRIFIF 5, BaNFEAIE color box EEZ G AL HISEL

conduction band BEFHERAT :
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Conduction Band

7.291
¥

326171

+Z

L EIESHZBENSHEF SR THREITTE  BediERER
WNERMAY, “smooth between planes” I , MESBE— NURIARAVEAREITE
TALARIEARR xy EASEESD

+1

Conduction Band

7291
-k
6.5
3
5.5
&
4.5
1
3.5
326471

+Z

5) H&R=Mi%E#Es% : Use Box Line, Material Boundary Connection

Old Insert Mesh Connection 2LURZBRIMRAPIRMNEREGL , WEERE
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A AP LREFESXE TS AR E TR,

6 ) Color Smooth Ratio

Color Smooth Ratio FARIFAZEIEFA xy EIZBREREBIEER , RT
material number LISMIEfBZ SRR, JCEE=ER color box 73iE3%&
ERE xy HEY , 2T EEREISAEREMEEILEREANINSR | XESETLAEEE
color smooth ratio R{EFTLE N EZENEBFERLE. NERR
conduction band 8/ color box HITEEMN=#E , RWMFEKAIE color

smooth ratio i3 0.5 , 2B THNERER -

Color Smooth Ratio (from 0 to 1) : IU' 3

|'Cnlnr Smoath Ratio [ except for Material Mumber )

Conduction Band

7291
T

6.5
[

5.5
5
45
4
35
3.26171

: 0.45 - 0.2
04,
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1 B2 T7IRE Z A LEEGELG EERANEIEE "no connection” #] “only
connection” AILIARIRERRER Z HAEERHIEERERERIRH xy @,
BRI+ “no connection” %I , RARBREHRN xy H , A=EBRZ FHE

EERATERS  ANTNEIRT

FEM_Structure

(2

inganix=0.. nGal
ingan(x=0.2}, InGaH
algan(x=1. 1)
ingan(x=

fE/tENER%H “only connection” Si%iE , BFARER Z AELiE

BRYERS , AR xy F31A _ERYREAE
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1.1.1.20 REANE> RFEMR > FEIEEEH>Log

Log
__ ‘IU”

iz T Bt HrT LARSKIS SRIRIEESR(EN Log 8 Linear . o ALATIEFME
e

1) NTF—HREGER L (20 1-V #iZ ), JLADEIRTS x Bt y AAARE#{TEX log
#&F. SNTEIRTAY scan bias BiZ
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4 Scan Bias Data

-0.4 fe— Contact Current=<1=>(A) - Contact Voltage<1>(¥) Scan Humber =1} T

Contact Voltage<1>{V)

1e-011  2e-011  3e-011  4e-011  5e-011  6e-011  7e-011

Contact Current<1>(A)

ANERFRATAEES X A44REX log 7E Select Log() Option XHEHEAISER Horizontal

Axis Scale , /= OK #%%H :

Select Log() Option .

" Structure Data Scale

* Horizontal Axis Scale

™ Vertical Axis Scale

CROSELIOMNT
:US . . Ok I Cancell

SRETRHLATIXHEAE |, BEkFFERiz 8258 ( 83F log10 ,20log10 , Original
Scale EZFhahRAEHY )

#
-
©
=
=
)
W
%
=



26 80 T #t 238 1L

Structure Data Scale =

* logl10[]

20log10 []

10° (]

log10 [wari]-logl0[warj]
Signed Log10

" Original Scale

‘ ' CROSELICHT
% : 1] 4 Can[:t:l‘

SNERFAIRS_Eik scan bias FZAIEMTREN 1og100iz8 | MIGRILATRIZER

Scan Bias Data

—e— Contact Current<1:-(A) - Contact Yoltage<1>(¥) Scan Humber=1)

Contact Voltage<1>(V)

A7 -16 15 14 13 12 R

Contact Current<1=(A)

2) WF =424 ( contour fill ), FATALRSIZSHEEERIER

log , A0 FEIF7RAY 3d contour cube :

#
o)
)
=
=
)
w
&
=



Field_x (Vicm)

. 0.000155887

0.00014

0.00012
0.0001
H 8e-005
| 6e-005
4e-005

2e-005

0

ANERYY field xEXlog10 £ Select Log() Option XJiEHEAEERE “Structure Data

Scale” &I :

Select Log() Option e

* Structure Data Scale

: ' - ITI Cancel |

BENERETANT

8
o)
=3
=i
=
N
W
@
=i
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' ’ Log10 (Field_x (

5 -3.80719
-6

S +Z -8
3 -10

. , / 2.5 -12
: 14

* 1.5 ‘ b
1 18
-20

0.5

1.1.1.21 RENE>REGRE > FHITE#£i%H>Set Color Range

0 0.00015588| (Range| (Range
e | | Reset |

ST TEFRE field x =%56E , BNTUEERXZEETCEE O -

0.00015 Zj&) , BXEBDESfsEESEHTE 0 - 2e-005 XiEA :
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Field_x (Vicm)
. 0.000155887
0.00014

0.00012

0.0001
H 8e-005
| 6e-005
4e-005

2e-005

0

RUNFBFEENTZ 0 — 2e-005 SEERMENEEHR 1THS TR ELERAN
set range BINENBNZEDHISEEXE: 0 — 2e-005 , AERGLEIHAY
range Il , RASNZANCENERHITEMTESEIARE !

{Rar.ge
| Reset |

0 2e-0005] [Eazf‘

R RIERFPFMRERSEEENITRRESm | ERUT  JLERE
REAEES TR LIS EEMREN R EZ T ESE R ER DT

#
o)
@
=
=
)
w
&
=
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Field_x (V/cm)

- 2e-005

1.5e-005
1e-005

5e-006

0

WNREERFIREEETCE REE AT Range Reset 1IRHFMATLLT

1.1.1.22 REINE> REHRE> £ T Ef=i%f>Scan Bias

/'5“" Slas]

| —

21 scan bias FRERIRIETSTURIE | BAMEESIZBN SKPTNRAE->View

Data Menu->Scan Bias Data.

1.1.1.23 REANE> REHRR> EHIE=ZHE>Band

2 Band Diagram RYREES TR , BMRESAEN KETRA->View

Data Menu->Band Diagram.
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1.1.1.24 RENE> REHRE> £ I BEi#i%5H> Contour

Fa e
Contaur
—

-

e

FRskiE —4Es =409 contour fill &7 contour line Z£5% FNS2EAIR- > view

data menu->contour line BYIHEEHEE].

1.1.1.25 REANE> REHE > £ B T E#%5 > Surface

'/-Surtacc.\
.
-

L A=41930E 7 2d contour fill , FARER xy FE_ENTEEID L | z

MIMSETTE2E, THEEREZZEIR- > view data menu->3d Surface Fill

1.1.1.26 RENA>FREME>FEHITEZIZIE>VT Extract

'/"."t I:x‘.ra:t\'

Lz

ZT Bt ARBEE—EH%N VT B (®E ). W TERRELIRA
voltage i, #\24R current i BY scan bias HZk , A0 TNEFI7 :

#
0
a
=
=
)
w
&
=



#
©
<)
=
=
)
W
%
=

Gm { -3.16517 , 1.76218e-005 )

0.004—, i . . . ; ; e —— -9.17489e-005
0.0009
e -0.0005
0.00938
0.0087
< L -0.001
a
¥ 0.0005
g
3
3 0.0005 b =0.0015
T
=3
o 0.00g4 Scan Bias Data
—jl— Contact Voltage=1=(V) - Contact Current<1>(A) Scan Humber =2}
0.0093 b -0.002
0.0092
0.00 oy e -0.0025
\/ | . . —— e 0.0027542
-4 -3.9 -3.8 -3.7 -3.6 -3.5 -3.4 -3.3 ( Vfa'=2-2.97311 )

Contact Voltage< 1> (V)

(T EBHRLJ scan bias BiZe , BRI , FBIRE TREEKXEGM | 1B
BRI , RIERYIZFN scan bias BIZAIRZR RiRES VTH,

1.1.2 RENE>REBR>FH#51%

1.1.2.1 RENE>REGR>EHETIE>HHEER

ERRA FRMASIREY I T Sriss IR a MRS IRIEXRER

ingan(x=0] (2 ) wurtzite I_ 0.4

- wurtzite I_ 0.4

Index Material Name Color| Type Transparent
[ 1| ingan(x=0) (1) [~ 04
[ 2 | algan(x=0.05) (1) - wurtzite || 04
[ 3 ingan(x=0.2), InGaN/InGaM(w=0.2,xb=00=0 tempx=0) - wurtzite || 04
v 4 | ingan(x=0.2), InGaN/InGaN{xw=0.2,xb=0) - wurtzite || 04
'3 5
[ 6

algan(x=0.05) (2]

B—FMHERREEE TAINE

26 86 U Ft 238 1L
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1) #¥4mS (index )

BEM 1 FHEERS , N1 — n FEdE,

2 ) #¥4EFR ( Material Name )

crosslightview ZM.std Bl.str XHEFREMEIETR , MRSRERSHENS
#E , W EEF.

3) #REE ( color)

BRI RGENOE—MEE B LABENE IR BRI E RS
BESEMEHOERE |, a0 EIRMEFRY ingan(x=0) , [BNEXEERE X EEN

b

[ HEE

FHEN

ENEE

EEEN

EEEE

HIOE

I_ I_ I_ I_ :F £T(R): 255

I_ I_ I_ I_ 240 Z(G): 128
HEEE YD) = > 150 m=wlea

wE Bl | EINEISEVEREW
{EXRIRRILLELT -
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4) #HRE (type )

BRI RIERIE crosslight. mac BBE M HUSERISKISHT , TEEIEL

5) ##LERBE ( Transparency )

EREBERT  MHRLUREBNAREMERRE L  RAFPEEUERNS
MR, SJLAEHEB—FigE Transparency —1=-RISIKIE Vo4
X F EEAIBIF | FOVEFEXSFAEL 1 FOiget 5 BHTHBLE | BRENE

BEE(E=0.4 :
Index Material Name Type Transparent
[v 1 ingan(x=0) (1) wurtzite | [V 0.4
[v 2 | algan(x=0.05) (1) wurtzite || 04
[+ 3 ingan(x=0.2), InGaN/I.. wurtzite || 04
[v 4 | ingan(x=0.2), InGaN/l.. wurtzite || 0.4
[v 5 ingan(x=0) (2)
[v 6 | algan(x=0.05) (2) wurtzite

MBERTRERAT ¢

% 88 71 4t 238 1T
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FEM_Structure

algan(x=0.05) { 2 }
ingan(x=0j( 2 }
ingan(x=0.2}, InGa
ingan{x=0.2}, InGa
algan{x=0.05) {1}

ingan(x=0) (1 )
BREaILSTEEERHITET , 8RMAE :
FiE 1) EEEREEAMEIINA transparency —#=mEAE |, mE" change

transparency ratio...” 1% , FEXHEEFWMNEZRENERE (&£ 0.0-1.0
SEEIA ), GINEAHEERERS 0.1

Color| Type Transparent | ||

rtzit v 04 5
wurtzite | [V Change Tansparency Ratio ...

wurtzite I_ 0.4
— |

% 89 T 4t 238 T
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Set Transparency Ratio it

Transparency Ratio : (0.0 <r <=1.0) ||:|1|

Default | K I Cancel

NFFHEGERRESIEN | 20 B

FEM_Structure

- algan(x=0.05)( 2 }

inganix=0) {2 »

ingan(x=0.2}, InGa
ingan{x=0.2), InGa
algan{x=0.05) (1}
inganix=0) (1)

Fi%2 ) RiE5EIN Tools->Set Display Property->Set Transparency Ratio ,

ESHEEFHSAMEAEREE (0-1.0 28 ), BEIITERMNAE 1 2—H0.

H
©
o
=
=
)
W
%
=



#
©
=3
=i
=
N
W
@
=i

Set Transparency Ratio >

Transparency Ratio : {0.0 <r <=1.0) ||:|.4

Default | QK | Cancel

1.1.2.2 RENE>RE®RE>HETE> RENETES—FHE

F-FVRSIRIREEE — N ERE , REBR TSRS  Jmziie e

BINETRIRE

- Index | Material Name | Color| Type | Transparent |
TIF] 1 ingan(x=0) (1) wurtzite | [¥ 0.1
IFj 2 | algan(x=0.05) (1) - wurtzite || 0.4
Vil 3 ingan(x=0.2), InGaN/In... wurtzite || 0.4
v 4 | ingan(x=0.2), InGaN,.-’In...- wurtzite || 04
v 5 | ingan(x=0)(2) wurtzite | [¥ 0.4
v 6 | algan(x=0.05)(2) - wurtzite || 0.4

SNERIBEE R RECZARRIR SIS ERHIR TR LT . BIaiEA)
1B LGIRaIRARL 1 FOAA%L 5 FHTISRE  BRIRNSERWT ¢

Index Material Name Color| Type Transparent
[ 1 ingan(x=0) (1) wurtzite || 0.1
v 2 | algan(x=0.05) (1) - wurtzite || 04
v 3 ingan(x=0.2), InGaN/In... wurtzite || 04
v 4 | ingan(x=0.2), InGaN,-’In...- wurtzite || 04
[ 5 ingan(x=0)(2) wurtzite || 04
v 6 | algan(x=0.05) (2 ) - wurtzite | 0.4
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FEM_Structure

1.1.3 RENME>REBR>EZESHIIE

ERENGHFE— I SHTEXR  EmyE T L ERRENMEEERR .
WMTEFRR :
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B primary -
----- & FEM Structure

----- “i Material Mumber

----- # Log (Acceptorfcm®3)

----- 7% Aug. Recomb. (E2B cm™-3/s)
----- i Conduction Band (V)

----- F% Current_x (Afcm™2)

----- Z% Current_y (Afcm™2)

----- Z: Log (Donor_Concfcm ™ 3)

..... %} Elec Field Mag. (V/cm)

----- Z% Log (Elec_Concfcm™3)

----- % Electron IMREF (V)

----- Z% Field x (Wfcm)

..... F Field_y (V/cm)

----- 7% Field_z (Vfcm)

----- # Hole IMREF (eV)

----- # Log (Hole_Concfem ™3]

----- Z% LH Valence Band (eV)

----- i Lattice Temperature (K)

----- Z% Potential (wolt)

----- Z R_srh (E28 crm™-3/s)

----- “% Rad. Recomb. (E28 cm™-3/s)

----- Z% Stim. Recomb. (E28 cm™-3/s)

----- Z% TE-Rad. Recomb. (E28 cm™-3/s)
----- “% TM-Rad. Recomb. (E28 cm™-3/s)
----- Z% Total Curr. Mag (Afcm™2)

----- 7% Total Heat source (E16 W/im*3)
----- 7% Total_Curr_z (Afcm®2)

----- Z% Valence Band (eV)

----- Z Wave_lmag_Part

----- ZE Wave_Intensity

----- “i Wave Real Part

..... #2 Net_Doping

----- % Differential_Potential

E-#% secondary

----- #& Absorption (1fcm)

----- Z Log (Acceptor2fcm™3)

..... 7% Acceptor_Conc (E18/cm ™ 3)

..... % Blk Elec Conc (E18/cm™3)

----- Z% Log (Blk_Elec_Concfcm™3)

----- Z% Blk_Hole_Conc (E18/cm™3)

----- Zi Log (Bl Hole Concfcm™3)

----- Z% Bulk Bandgap (e\)

----- 7% Central_Area (m*2)

----- 4% Crystal-Field Hole Valence Band (eV)
..... T 1 aa10(ON.Flac/emA-2) ¥

L -~

— L SR ANTEENE “Primary” —28 , MEMI— SR KXERNHES
HE “Secondary” —#Z8, ARALISEEPIEE— I EESEFTCHINH |
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A LER LS HMMERIBAZEERMPXBEFHITRRREEMEIFIE
TS , WTEFR :

----- Z% Current_x [Afcm™2)

~F% Current y (Afcm™2)

7% Disp. Curr. Mag (Afcm™2)
- 5% Disp_Curr x (Afem™2)
7% Disp_Curr_y (Afcm™2)
-2 Disp_Curr_z (Afcm™2)
2% Elec. Curr. Mag (Afcm*2)
~#% Elec Curr x (Afecm™2)

- 2% Elec Curr y [Afem™2)

~#% Elec Curr z (Afcm™2)

-2 Hole Curr. Mag (Afcm™2)
----- 7 Hole Curr x (Afcm™2)
-2t Hole Curr y (Afcm™2)
% Hole Curr z (Afem™2)
-Z% ML Elec Curr x (Afcm™2)
~#% NL Elec_Curr y (&/cm™2)
- 2% NL Elec Curr z (Afcm”™2)
@ ML Hole Curr x (Afcm™2)
-Z2 ML Hole Curr y (Afcm™2)
~F% ML Hole Curr z (Afcm™2)
-2 Total Curr. Mag (Afcm”™2)
~#% Total Curr z (A/cm™2)

B “curr” REENEHTEE , FIHFABEE “curr” PEERR.

1.2 REE>SZEAIRiRAE

1.2.1 RENE>FEealniiE > File Menu

1.2.1.1 RENE>FAIGIHE> File Menu>File Open

1) Process Directory

{5FSZERIN File->File Open ->Process Directory AL TIHMERIRZR THI%

i
©
=
=
pis:
N
w
©
=
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3 | ZEIVALAF T S S TURTS S04 ( Ebgi.std, str,.pro.dat.sho &

=)

T:' CrosslightView - CutePlot

i File(F] | View(\V] Option(D] Tools(T} LED_Studio(D} Window(W] Help{H)
1

i | File Open P” Process Directory

1

! Save File... Device Directory

1

' Close File Quick Structure View

| Export... FOTD View

1

1

| Print... (30 Cube | (‘s Scale | 'J.Pr:-pcrl;.'\
1 - i

! Print Preview . \/.([Fj . J/ ,!-? J
1 . Fs g 1

! Frint Setup... 1 . ¥ % -
1

I .

! Exit Plane 1 z=0 -
1 I‘_ F‘FFJI

I

r P T o Ty o Ty e e T
|| Zeomin |ZoomOut| | Regien | | Unde | il _HuIEr

| | (=) 2 ¥

1 .

T X
T > LWEE§E » FHEEESE (E) » bgbackup > recentcases > star » star v O EE star” 0
=i FEET = @ @

~

. LARIE < 4 B o
@& OneDrive =¥ - He

6 =

9 STD_0001 3045 3137 KB
36 STD_0002 30iF 3KB
36 STD_0003 32 3KB

O e CSupremLayerMater
T | ganled.std_0001
B wn E] zanled.std:OOCQ
T = [ ganled.std o003
B ==
¥ 7=
Ex
W =&
e RS (C)
- EHEEE (D)
- EEEEE (E)
- T (F)
- SRS (G)

= Azt ©
s | v std Fleststd? v
FIFHQ) Bl

2 ) Device Directory
{sSEFI3ZEAIN File->File Open->Device Directory ¥ JHFE—IIE {43 TAY std

X | RN RBEATFIFEZUA std AUk,

26 95 T 3t 238 1L
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| File(F) | View[V] Option(Q) Tools(T) LED Studio(D] Window(W] Help(H)

| File Cpen >| Process Directory i
Save File... | Device Directory |
Close File Quick Structure View
Export... FDTD View
Print... /m cub‘\" /}ins S-:aln; Propcrty-\
Print Preview % A .

= rrJ
Print Setup...
— Plane 1 =z=0 -
Frr
= = = o e N o = = /'
Zoomln Zoom Out Region Undo _Ru!er
+ | - AN

125t std SUHFRERIIIE X4k |, RtiEREE

% 96 7 It 238 1t



&
©
~
A
H
N
w
o
p=i

R X

Select Save Directory:

Samsung_Heck v3 densify gea MK #
send
Senselock to simon_2016-12-19
sho format
b star
W star
CSupremlayerMater
str zip_case
Taper Line
Tutorial NMOS 20
Tutorial NMOS 3D

volumelist W

TEZIN B AR TRIFTA std EFIRPIEE— std HH1TES !

Select std file hd
File Mame Scan Number Scan Label
ganled.std_0001 0 void1
ganled.std_0002 1 void1
ganled.std_0003 2 void1 I

£ LA std KHFIRPIEFET— std HHITET.

1.2.1.2 RENE>EAIRRIA>File Menu>Quick Structure View

{SEF3X B0 File->File Open->Quick Structure View BJLARIEEERIA xy @

26 97 T 3t 238 1L
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RUESHEFIEARHER. | ARS Z 751R LAYEE

Material Number

Ito
AlGaH_2
InGal_%

InGaH_4
InGaH_3

InGaH_2
InGaH
AlGaH

1.2.1.3 RENLE>EKEINEEE>File Menu>FDTD View

FDTD View FASRiIEEV.sol 324770 FDTD HHXH— R HERERR L | 4
FEF 1554332 BRI File Open->FDTD View LAfG , TESRH AV SUERHEIESSE

FE— .sol 3, SN FER- :
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#
©
©
=
=
)
w
&
=

vy x
« v 4 « bgbackup » recentcases » ken FDTD » cases » cis3d_GM_ME ~ @ #EF"cis3d_GM_ME' P
ma Y SRR = M @

~
o s N ER B EE ESic) Foh
B Nancy Qiu (Gal CSupremLayerMater 2016/6/2 16:24 =
m Finbend 4 main_3d.sol 2013/2/20 16:53 SOL 3044 KB
= EE 4 material_2d.sal 2014/11/5 10:24 SOL i 1KB
B sz 4 material_3d.sol 20141 10:24 SOL 3% 6 KB
. 4, PlVnncsol 2016/10/10 11:07  SOL 3Zf% 19 KB
‘ T | ] PI¥nnc.sol.bak 2016/9/29 11:38 BAK 304 19 KB
=,
b E= 1 PIVnnc.solmsg 2014/11/6 11:07 Outlook THE 23 KB
B =& 4 PIVnnc_copy.sol 2014/1 1 SOL i 19 KB
L IR (C) 4. PIVnnc_copy2.sol 201 SOL 3rfs 19 KB
- AR (D) 4 PI¥nnc_gpu_backup.sol 2013/9/16 10:45 SOL 3z 19 KB
RS () 4. PIVnnc_optowizard.sal 2013/9/16 10:18 SOL i 19 KB
- SHIEE (F)
- FHEE (G
¥ [ ©
ICEE(N): | PIVnnc.sol v| Sol Files(*.s0l*) w

ARFriERNZ.sol SHERY fdtd_model , fdtd _source #1 fdtd define region
ERIR | BHIEH TR TEERES LR/ FDTD H8XH—L451 |, 4 PML ,

Source, Region &, W FE7 :

#
©
©
=
=
)
w
&
=
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/box_test

AT ERYZ FDTD XiERY PML & XH.sol 3{4HhRT fdtd_model #&EERAYXT ML

K&K
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#
-
=
=i
pies
N
&8
H

FDTD space PML 1.5um

APSYS Device coordinate

1.2um

PML

fdtd_model export_var = density wavel_range = [0.4,1.0] &&
PML_thickness = 1.0 boundary_type = [1.0,1] &&
buffer_y = [1.2, 1.5] nb_wavel=10 cell_size=[0.02, 0.02, 0.02] &&
auto_finish = yes &&
iauto_dt_step = 5000 iauto_dt2_step = 500 auto_until_ratio=0.1 &&
watch_point1 = [0.5, 9.0, 0] watch_point2 = [0.5, 3.0, 0] &&

interface=CLFDTD use_gpu=no parallel=no npe_para=4

FEHEBERT , FOTD s ITHEXRAZSNMIARNERINAR |, 8iE xyz , xy , xz,

yz @5 R ERNSERE | A TER



BRI LUEIT S8R Tools->FDTD Control Parameters 3ZiE%E FDTD #83%

R—Les#y | B RENSZEIRNEAE- > Tools->FDTD Control Parameters.

1.2.1.4 REN B> 581N > File Menu>File Save

EFASZEAIN File->Save File BHRISHNERFAE R ENEE XAIER
B9 | XA HE S HEe BN R I RHE B E IR,
SEUNTFE7RAY File save option XNEEEFEE(RFAIUHER (BHEX
)

#
=
N
=
pies
)
&
s
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ave File Option

* Save as image File
" Save as text file

" Save as data file

FEM_Structure

-

AlGaH(x=graded) (2 )
InGaH(x=0.11) ( 4}
InGaH(x=0.11) ( 3
InGaH(x=0.11) (2 }
INGaH(x=0.11) (1 }
InGaH(x=0)

InGaH(x=graded)
AlGaH(x=graded) (1)

1) RFERTEIU

ANERIFERE" Save as image File” , ¥ FRSBHINFEEXKAFGERENRES
BB RS ERNFREZANEONER :

Export Plot >

Export Mode

f« Only current plot

" Select multiple plots from plot list

p- ——— QK Cancel |

NHURFIRIRNMEONER , RRSERAPBAB R XHEHRT IR
EFRZNEORNRT NAFENESETISERER BSOS TLZIE)
HmRE" ok" , RARBEMRFEXLEORE X HHHLUZE RS TRE
FEBFSHRIZFR (" Select Multiple plots to Export”  XHEHE ). HBIZR

b
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104 T 3L 238 T

FERERFIIE A8V jpg B bmp 83t

Select Multiple Plots To Export

Open File - ganled_std_0001
20 Contour Fill - ganled_std_0001 - FEM_Structure - Cut at Z = 3.363800

20 Contour Fill - ganled.std_0001 - potential - Cut at Z = 3.363800
20 Contour Fill - ganled_std_0001 - Met Doping - Cut at Z = 3.363800

Draw Diagrams - ganled. std_0001 - &

‘ ' CROSELICHT
= - Ok Cancel

Select multiple windows to save as picture
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Directories x | |filename | size |type A
& =4 3.5disk(A:) ] L]geometry tab 6KE TAB
=-Hard Disk(C:) __]Iayer tab 17KB' TAB
. ] baoguan =] more 168 KB MAC
~[_] C_DILLA { _1 more_bef_cp_260ct2003 8KB MAC
(] crossact more_lenord_jun2é 75KB MAC
‘2 crossli more_old 34KB MAC
=-_] Documents and Settings more. old2 34KE MAC
= Administrator 2] more_zqli_jun0s 73KB MAC
""" {1 «borland =] old 181 KB MAC
Bl startinesu =] old2 201KB MAC
. @-%% Programs = ‘ -
= 3 i Open File - 110,skr 28KB ACDSee IPGT
#{mProgram Files .
24 KB ACDSee JPGI
L] [ Application Data WU ——
----- [ Cookies L. o
51-(2) Favorites 23KB ACDSes PGI
& (] Local Settings 19KE Achoee Gl
_____ 3 logbr 20KB ACDSee PG I
] Q My Documents 24 KB ACDSee JPGI
c3 (] NetHood 17KB TAB
Q PrintHood '_. 3 15KB MAC
(&) Recent _Jplotdata tab ISKB TAB
-] SendTo =] procom 43KB MAC —
BRI E - (2] Templates ] procom.tab 31KB TAB
i 7 -] Desktop ‘._A:lprocom beF _cp_2600t2003 31KE MAC s
#-{_] all Users I Zios — sanecoaidy EeY -u----"—l
A= e A | |- -

146 KB

!gmy computer 4

Save multiple windows to pictures

2) REFASCAIEL (dat B8 txt 34 )

NANHECR T ZAEE SRNRAINMERUNRZENMEESER. Txt
M dat IBIRIXBIET txt EEEE T TEERNNFIHBES il plane
mn dat FTURISUHERRIFALTR. &

number, triangle num, line num %,

EFHE  IFEEXRANF. ITFEFf

#
-
&
=i
B
N
&8
/\].[
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_

/‘ /‘ D:\tmphuntitled b E\
S B Ittt Tt Ty e e e e i I i S I S
0.0002 0 Line num: 5
27.1181 0 11
30.0002 0 0.0002 0
57.1181 0 27.1181 a
60.0002 0 4 30.0002 0 |
62,8323 0 57.1181 0
§3.0571 0 £0.0002 0
64,5979 0 £2.8223 0
64,5981 0 £3.0571 0
90,0002 0 £4.5979 0
112.45 0 £4.5981 0
0.0002 -0.00258527 90.0002 0
27.1121 -0.00258527 112.45 0
30.0002 -0.00258527 11
57.1121 -0.00258527 0.0002 -0.00258527
60.0002 -0.00258527 27.1181 -0.00258527
§2.8823 -0.00258527 30.0002 -0.00258527
63.0571 -0.00258527 57.1181 -0.00258527
64.5978 -0.00258527 60.0002 -0.00258527
§4.5921 -0.00258527 §2.8823 -0.00258527
90.0002 -0.00258527 £3.0571 -0.00258527
112.45 -0.00258527 64,5979 -0.00258527
0. 0002 a 64,5981 -0.00258527
27.1181 0 90,0002 -0.00258527
30.0002 0 112.45 -0.00258527
57.11281 0 11
£0.0002 0 0.0002 0
62,8323 0 27.1181 0
§3.0571 0 30.0002 0
64,5979 0 57.1181 0
64,5981 0 £0.0002 0
90,0002 0 £2.8223 0
112.45 0 £3.0571 0
0.0002 0 £4.5979 0
27.1181 0 £4.5981 0
30.0002 0 90.0002 0
57,1181 0 112.45 0
nnnnnn - 11

< | <

1.2.1.5 REN B> EINiAE > File Menu>Close File

PEESK BN File->Close File FBFXAZaIEL,

1.2.1.6 RENE>FEPINHIE> File Menu>Export

SKERIN File->Export FIREIHAFISERIURIENE | HBLITIIMMELNT |

#
-
&
=i
B
N
&8
H
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File Export x
% Raw Data
" Uniform Data
% cutline num : IEEI— ¥range: ID —IEI.D3
y cutline num : Ilﬂ— ¥ range : IEI _IIZI.III3
z cutline num : IED— Zrange : IEI _IIII.III45

" Filing Volume Data [~ expart vertex number

" Plane Triangle Info

" 1d-cut Data

Default | | oK I Cancel |

File Export Dialog Box

1) Export Raw Data

FEsREIHRIGEAY node (B | (RFEIZHRIEEETHY rawdata.txt X4 |, #8040
T

variable name
net_doping

plane number

number of nodes of this plane

236

107 T 3L 238 T
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doping node number  material number (listing of all nodes)

2 ) Export Uniform Data
FsEimLIERE xyz SEEIMRY cut WMig#dE  PBEEXNEEFEA xy 275
[LE cut FSEEIFMIMNEE  SRANMNBHERREIZIINBERLRTH

uniformdata.txt 244,

(R 4REE(E)

BT

BEE(V) #=EH)

k cutline num

2l

v cutline num

2l

z cutline rum

2l

o o o o o o o o o s o o B o R o o

range

L 000ong 0,

range

L 000ong 0,

range

005000 10,
L 001579, 0,
L 001579, 0,
L 001579, 0,
L 001579, 0,
L 001579, 0,
L 001579, 0,
L 001579, 0,
L 001579, 0,
L 001579, 0,
L 001579, 0,
L 001579, 0,

030000
030000

030000

QOO0 0,
001573, 0.
00s155, 0.
004737, 0.
0053146, 0.
Q07E95, 0.
009474, 0.
011083, 0.
012632, 0.
014211, 0.
0157s9, 0.

Qos000, -1,
Qos000, -1,
Qos000, -1,
Qos000, -1,
Qos000, -1,
Qos000, -1,
Qos000, -1,
Qos000, -1,
Qos000, -1,
Qos000, -1,
Qos000, -1,

3 ) Export Filling Volume data

s0000
TA0296
77ella
772140
TH2588
753370
745205
745835
743866
742300
742894

X3F8 Filling Volume ERI=445H) , SERIZIZITRT L% Filling Volume
RUERER. B1E volume RYEE , &1 volume FITIREYL | B TRAYALRAT

MEMSEE(x,y,z, material number), &0 :
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#
=
3
=
pies
)
&
s

7| fv_expart_data.txt - iD=
IEF) HREE(E) B\IU0) EEN) EEH)

kotal rumber of materials
2

1

Gall

2
InGal (x=0. 2)
filling volume num

T35

volume 1

4

material number

1

facetl

0. 000833 0. 000100 0. 009300 1. 000000
0. 002500 0. 000100 0. 009300 1. 000000
0. 002500 0. 000833 0. 009300 1. 000000
0. 000233 0. 000833 0. 009300 1. 000000
facet2

0. 000233 0.000100 0.010100 2. 000000
0. 002500 0. 000100 0. 010100 2. 000000
0. 002500 0. 000833 0.010100 2. 000000
0. 000233 0. 000833 0.010100 2. 000000
volume 2

4

material number
1

i filling volume data FUBHMERBE—MEIR “export vertex number” | FHFE
H—filling volume TRAMRRYEEEHIZINRERS filling volume HRY
L F#I(x,y,z material number, vertex num) , JERIZIEIE A SERTELLRICHY

RYERIE R AR,

4 ) Export Plane Triangle Data

A FREM=AIER , BT

#
=
3
=
pies
)
&
s
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| plane triangle data.txt - i05%

R \EEE) BE(0) EEN EEH)
humber of planes

18
plane index

1
number of triagles this plane

T20

list of ¥ v z 3d_mesh number

0. 000000 0, 000000 0, oooooo 362 1
0. 0016867 0. 000000 0, 000000 363 1
0. 0016867 0. 000200 0, 000000 2 1
0. 0016867 0. 000200 0, 000000 2 1
0. 000000 0, 000200 0, 000000 1 1
0. 000000 0, 000000 0, oooooo 362 1
0. 0016867 0. 000000 0, 000000 363 1
0. 003333 0. 000000 0, 000000 364 1
0. 003333 0. 000200 0, 000000 3 1
0. 003333 0. 000200 0, 000000 3 1
0. 0016867 0. 000200 0, 000000 2 1
0. 0016867 0. 000000 0, 000000 363 1
0. 003333 0. 000000 0, 000000 364 1
0. 005000 0, 000000 0, oooooo 365 1
0. 005000 0, 000200 0, 000000 4 1
0. nn&0O0 0. 000200 0. 000000 4 1

=RAFAMTEGEA X, ¥, z, node number ] material number

5) Export 1d-cut line data

1ZIEAF T4 contour E_ LT cut [FAIEHEZ: 1d cut line AYA4FR ,

ELANREIFRY cut #0EE

% 110 vl #k 238 W
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Potential {volt)
Cut x from 0.014301 to 0.014301
Cut y from 0.0295834 to 0.001046

.76 ~

-1.768

A7 -

AdTs

-1.78 -

Potential (volt}

.78 -

-1.79 -

A795 -

L} 0.005 0.01 0.015 0.02 0.025

Distance(um)

B EREIRE AR FE SRR T Tdeut_data.txt X4 :

| 1dcut_datatxt - iID=E
IR #E|(E) B0 EEN)
humber of cut points
a8
0, Q00000 -1. 728470
0. 000034 -1. 7a81R0
0, 000a49 -1. 7a3R30
0, 00101 -1. 787040
0, Q02200 -1. 783180
0, 003168 -1. F777E0
0, N0Z8ARA -1. 774730
0. 004834 -1. 770480
0.005533  -L.768760

1.2.1.7 REINE>F IR > File Menu>Print

SEEIN File->Print FASRFTENHBEIRERS.

2 111 7 3t 238 1T
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20

Hosa |Finish] Result|Pater |Basic |

_Select Printer
[5Add Printer

% hp LaserJet 1000 On Number
=& Acrobat Distiller

Status : Connected [~ Print to File

Search Printer., I

—Pagé Range}

(¢ A1l [L) Copy TJ: I1 Eﬁ

{* Selected (I) & Cuwrrent (1)

{"'Page Num I

[ Print@) | Conca |

1.2.1.8 REN 4B >IN >File Menu>Print Preview

SEEAIR File->Print Preview FASRIEFIEDRITUSFIEDAR.

1.2.1.9 RETA >IN > File Menu>Print Setup

SZEAIA File->Print Setup FASKIREFTEIHIEIN, .



—Printers

Ed

113

T3t 238 T

Name @' YA\Humber \hp LaserJet 1000 Prop_ex:#.i‘.es'.'
Status: Rea&f '
Type | hp LaserJet 1000
Position USBOOL
Memo
_Paper Orientation

Size @): [ad

Source

lkut 0

ls] L«

(e Portrait

_ {"Landscape

| UK_I

‘i!ei;nor'k o I

Cancel |

1.2.2 REAINEE>ERIGIRP>View Data Menu

1.2.2.1 RENE>E8IHEIE> View Data Menu>Structural Data

1) 3D Cubic Contour
BE-HEEIMASZEED T | ZRREINERTEEZ N EN=44E1 |
AP LUEEE OANNTE5REARZTEN = HEEL PR,

Material Number

Al

Oxide
Poly

Si

5i02
Tungsten
GaAs
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3d cubic contour — Material Number

(na_doping/pa_doping/)
Signed_Log10

&

3d cubic contour — Net Doping

2 ) Contour Line
TEHBI " =44549 ( 2d contour / 3d cubic contour ) B REE%.

ZINEE(NEE = 2d contour fill B¢& cubic contour BIRHEBRZN,

¥ LH Valence Band (eV}

0.025

LH Valence Band (e¥)

. -

0.015

0.005

129229
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2d contour line

LH Valence Band (eV)

- o

-1.25

3d contour line

3) 2d Contour Fill
FIRER=81 xy plane W”4MEAVZEN , AP LASRRIGRIMAEE , tBATLA
HIReEZ EIEE— Z [EfEEERSIRH T ExR.(F N ER T EiEKH->2D

Z Planes View ),

2% 115 71 3L 238 T



% 116 U1 L 238 W

+Y Potential (volt)

0.025

Potential (volt)

4.61733
4.618

0.015

0.005

0 0.005 0.01 0.015 0.02 0.025 +X

4 ) 3d Surface Fill
A=4#097570 873 2d contour fill , FISRERZE xy FH ERIZEERIS TN
1BE , z MIRERTZEE -

Potential (volt)

444444

Potential (volt)

-1.61757
-1.618

,,,,,,

-1.632

-1.63272

x(micron)

5) 3d Surface Grid
LMELD#EE] 3d Surface Fill BF , surface ERIMBREGHREEMTETRRE , It

B 3d Surface Grid 3ZEITAEF (check)IRZE.
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' . . . .
:}: CrosslightView - CutePlot - [3D Surface Fill - box.std 0002 - potential]
' File(R | view(v) iDp-tiun{D} ToolsT] LED Studio(D] Window(W] Help(H}

I Flow Line

- Fl Line P
Rotate ow Line Property
‘h..-. Combined -Plots

ANEREEEE (uncheck)iZi%In , 3d surface FHIMBREAAREHEETRENTE) :

:_| Structural Data b 30 Cubic Contour

1

i Open S{ ean Bias bats E;”:::::;” —
: * ateh Sean Blas 3D Surface Fill

|

| e AT 3D Surface Grid |
E 10 b B EE Single Contour Line
E LED Special Data 150 Surface

E Vector Plat

E MER Material Boundary Plot 1127 j

{ . Mesh Plat

E Zoom| Electrode Plot

1

1

1

1

1

1

1

1

1

1

Potential (volt)

Potential (volt)
-1.67867
-1.68
-1.682
-1.68
-1.684
-1.686
-1.682
-1.688
-1.69
-1.684
0.025 -1.686
0.02
. 0.015
y(micron} 1.688
0.01
0.015
0.005
0.005 =
00 x{micron) 1.69

6 ) Single Contour Line

ETRENMNEESEER contour Ei5%k. WTE , AFIEEEESE potential

%0117 T L 238 W
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{E/9-1.68 B9 contour line :

Set value for single contour

Set Contour ¥alue: |-1 .68

From -1.69046 to -1.67863

OK | Cancell

ZEHBREZFIRIERNT

Potential {volt}

Potential (valt)

028 [ 167863
.68
002 | =

1682

0015 — =
1684

1666

o — =

0.005 — =

-1.69045

] 0.005 0.01 0.015 0.02 0.025 X

7 ) ISO Surface

BT EREESEEN =4 surface MNI&E , BRPEMNEETHMASHE ( A5
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BHEAEEE ), BEHEEINGZSHENMNEEE (1Z08ENERTE

£ filling volume FI=4E454 ) .

16.8529

= - e
Set ISO Surface

zf value : |0

-10

-5

Net_Doping

16.8529
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1.2.2.2 REINZE>EEINEAE > View Data Menu>Scan Bias Data

Scan bias BV HI{UE R T 3UE& 0 8. std BYBIF.
1) &%l scan bias HiZk
FAP 5 scan bias XJIEHEFIEZRED BT (vertical axis) FI1E A2 FR

(horizontal axis)scan bias & , A1TFE :

Plot Setup x
voltage
F Y
—5Set Vertical Axis (Multiple Selection) —
Flle Name Scan Mumber Connect Curves
..... W |ta —
:Srreﬂf [[]ganled.std_ooo1 O
[J time ganled.std_0002 1 O
_ D More ganled.std_0003 2 O
ganled.std_0004 2 O
ganled.std_0005 2 O
ganled.std_0006 2 O
£ >
g 2 [~ select Al
—Contact Number - - s
Set Horizontal Axis SO e
absdissa { x axis ) : |1 voltagi
b CLFTEN
i time
dinate is )
ordinate { y axis } Ij_ B More...
—Scale
Scale_Laser_Power: Il
Scale_Laser_Current: I 1
Mode Index : Il
Set Logitudinal Mode Index |
Import... | oK Cancel

HEEAFRA Current , hEJAFR) Voltage

120 T 3L 238 T
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AEIEFFBEEY scan number H—* std HFRARERY scan number ,
EXMyF , std 0001 A9 scan number 30, std 0002 Ay scan number
591, HEAY std SUEFAY scan number 9 2, F{i11583% scan number=1 %02

AY scan bias #iEHITER , B RERUT :

Scan Bias Data

\ Scan Humber = 2
e Scan Humber =1

Contact Voltage<1={V)

0 100 200 300 400 500 600

Contact Current< 1> (Afm)

R scan number f9 sca bias fiZkFIRRIEERET.

EIFARFALIE scan bias XHEREFIRERFALFIMELTRAT contact number
LAR scale , mode index S2HRAEERER,

2 ) i&E scan bias fhzk

4=l scan bias BiZER9E E , FAFBAILURE scan bias BIZAVEHITTR

! nurbs HEEHE. L-| BISE , BINRETSIABE WEEINRAE->Tools

Menu->Set Relation Plot,

121 T 3L 238 T
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]

~

1.2.2.3 RENB>EEIASAE> View Data Menu>Batch Scan Bias

Batch Scan Bias 7E scan bias F9EAE 10T F/NHEE ¢

IREZMNEIFEE |, AITERES scan bias figk, NTEF |, #EEALIRETE

{139 voltage , AAFPIGIENMNAATRETER A : curret #] volt_res , REIRIS

HATERIEREMLAX S , A&MAER current , FEK volt_res :

Plot Setup

Flle Name

Scan Label

Scan

Merge

Number  Next

[Jganled std_0001
[v] ganled.std_0002
[Jganled.std_0003
[Jganled.std_0004
[Jganled.std_0005
[Jganled.std_0006

<

I~ Select All

void1
void1
void1
void1
void1
void1

MR PRI R

ooooool

Set honizontal axis

Set vertical axis
(Multiple selection)

voltage_i volt_res_i
~laser_current_i ~ - [] light8
- laser_power - ] light?
- micav_laser_power - []light&
-voltage_i - []light9
current_j [CIrtg_left_power_allmode
- all_mode_power - [ rtg_right_power
- all_mode_micav_power - []rtg_2facet_power_allmode
- efficiency - [ rtg_efficiency
- time - []led_power
light [1led_curr_effi
- light2 [ led_eff
- light3 =- [v] Secondary
- lightd
- light5 - [] elec_curr_i
light6 [1hale_curr_j
- light? - [ disp_curr_i
- lightd -] peak_gain
- light9 - []rtg_left_power
- rtg_left_power_allmode -] rtg_photon_num
tg_right_power [1rtg_photon_num_allmode
- rtg_2facet_power_allmode --[] tg_right_power_allmode
- rtg_efficiency -] rtg_surf_power
- led_power .Mrta suf nower allmada
~led curr off e s

Extract FET Threshold Voltage | QK |

Cancel

REZ MNESIREE




Scan Bias Data

=——il—— ELseed - Contact Voltage<1-(\) - Contact Resistor Yoltage<1:-(W) Scan Humber =1}
e Eseed - Contact Woltage<1-(V) - Contact Current<1>(A/m) Scan Humber=1)

Cantact Current<1>{Afm}

Contact Veoltage< 1= (V)

ARG AR S RN LRSS

Extract FET Threshold Voltage

GIMEEERE x BRNSHEEES voltage , y BRINSHEZES current
SRR FIMERIAY scan bias HiZk. AAFALARTE “set horizontal axis” FUZRHE
T7HY"  Extract FET Threshold Voltage” #&$H , B3 HHISHTHEEFIRE

voltage i #1 current i PRV i B , REN 1,

#
N
o
=
P2
)
&
/\].[



FET threshold voltage parameters it

—

Gate contact number:

—

Drain contact number:

W crossLany GK

e Cancel

RERFERNTEHIZRE scan number M/NEIKHEZIRY scan bias #iZk , a0F
B

Scan Bias Data
500

—fe— Ezeed - Contact Voltage<1>(Y) - Contact Current<1>{A/m} Scan Humber =2}
———fp—— ELzeed - Contact Voltage<1-(V) - Contact Current<1>(A/m) Scan Humber =1}
————fe— [l seed - Contact Voltage<1=(V} - Contact Current<1>(A/m) Scan Humber =0}

400

Contact Current<1>{Ajm)

Contact Voltage< 1= (V)

1.2.2.4 RHENA>EEINHE>View Data Menu>Spectrum Data

H spectrum data HHZATSoEXHEEAIS—=FARIERFEER R std 34,

MRAENENAN SRR , FOASIRPIGEFEETH spectrum & | 24

#
R
N
=
pies
N
&
/\].[
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faRd ok B8  RFESITEHEA std SUEHERAY spectrum data &AL RS
ErEREEL

Spectrum Data X
Select Flles: Select Spectrum Yariable:
ganled.std_0001 Isp.rate
ganled.std 0002
ganled.std_0003 ain ~
ganled.std_0004 1
ganled.std_0005 sp.rate_te
ganled.std_0006 sp.rate_tm

index_change
total_sp.rate
total_sp.rate_te
total_sp.rate_tm
cavity_rtg_amplitude
cavity rtg_phase
rtg_spectrum
rtg_spectrum_left
rtg_spectrum_right
rtg_asespec_left
rtg_asespec_right
rtg_asespec_left_latmd
rtg_asespec_right latmd
rin_noise_ spectrum v

0K I Cancel

ganled.std_0001 - ganled.std_0006

de+053

3.5e+053 |~ -1

3e+053 - =1
Spectrum Data - sp.rate

2.5e+053 |- i )06 -
—p— 005

0004
204053 |- —— 0003 -
e f— (002
s (001

TETM-Spon. Rate 10426 (1/emA3fsfeV)

1.5e+053 |~ -

1e+053 - -

5e+052 - -

03 0.35 0.4 0.45 0.5

Wavelength {micron}
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1.2.2.5 F@EA>FEEIRAE>View Data Menu>LED Special Data

IZEBRIAEEA S Spectrum Data 2Rl , SeEXEEAMGIRPIEEZE
BRI (AIZiR ), RIREAMGIRTIEERE

Draw LED Special Data *

Select Flles: Select LED Data Variable:

Iled_spemrum

(]
ganled.std_0002

ganled.ctd_0003 led spectum |

ganled.std 0004 led_eff_distr_bot
ganled.std_0005 led_eff_distr_top
ganled.std_0006 led_farfield_bot
led_farfield_top

Add File Delete File | OK | Cance|| - s

BRI -

2 126 T 3L 238 T
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ganled.std_0002 - ganled.std_0004

2e+053 — =

1.5e+053 |- LED Data - led_spectrum T

—— o4
e (1003
f— (1002

1e+053

LED Spectrum 1/{s.m"3.eV])

5e+052

Wavelength (micron)

1.2.2.6 RENZE>5KEINEE > View Data Menu>Vector Plot

Vector Plot FBF1£ 2d contour fill FEIXE5/HE] , (MERTF std SELAR XK
ERBPNSHZTEN current x,current_yfield xfield y &% TFEFRAED

B84RY current x IRENHE.

#
Ny
~
=i
P2
N
&
=i
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+¥ Current_y (Alem”2)

1024

1023

Current_ y (A/cm#2)
1022 2595.53
2500

1024 2000

77 1500

Z T

FFFF

E e 1000
102 FFEFFTT

FTEZEFTTT 500

TFFZTTT

FErTETY

FFTzree 0

e R T

77 P E
101.9 A T T -500

TPIEFEFFTTFTY

B 1000

Z 7,

b= 7 T 1500
01.8 7

FEFF T

7 7 2 I 1642

ZFEZB T TP

T

EREBERT crosslightview B REEEFHKERT 0.1 WEEHIE , BF
A HCEBENAERE , I TERRNEENEERKENGHESE 0.1 i

current x 9% :

+¥ Current_x {Aflcm”2)

128 Ui 3L 238 T
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MRAFBERTRESHRES , TLUBHENREREEES 0.05, BUE2ER
REEHKEART 0.05 HESEETR. 5ERREEREIM Tools->Set Display
Property->Set Relative Vector Size , 7TEXJIEIES I Relative Vector Size =

0.05

Set Relative Vector Size -

Relative Vector Size: |0.05|

[:{ “””‘”] 0K Cancel |

TRAUERETHRESHEEE. SiEREST !

+¥ Current_x (Afcm”2)

35 4

2.5

0.5

RANTTLUA—E18E Relative Vector Size = 0.01 , REREZRELLES :

% 129 Ui It 238 W
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¥ Current_x (Alem™2)

1.2.2.7 RENE>FPEIRBGP>View Data Menu>Material Boundary

Plot

UIZEE BT g RS (check)AT , 2d 8 3d contour fill ER9FFEHARER R
=, BUARE~ELA

Material Humber

SiH
Si02
Si

3 130 7T 3k 238 T
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%4 Material Boundary Plot SZEATRAT B~ kAR

Material Humber

Sil
5102

EYEi%A (uncheck) Material Boundary Plot 3BTRS AR ~iARHOR

1.2.2.8 REANE>FEIRHEE>View Data Menu>Mesh Plot

SZ BTG IRE(check)fd |, 2d 8% 3d contour fill ER=fFMIEHR

HHRER ARG,

131 U1 3L 238 T
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Potential (volt)

-1.61629

-1.62

-1.64

-1.66

-1.68
A7
1.72
-1.74
-1.76
-1.78
1.8

Potential (volt)

r
0.005 0 0.005

b Mesh Plot SZBATRAY B Mg s:

-1.61629

-1.62

-1.64

-1.66

-1.68

A7

-1.72

-1.74

-1.76

-1.78

-1.8

ek (uncheck) Mesh Plot ZZEIRATAZE RIS
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1.2.2.9 RENB>ESIAHE> View Data Menu>Electrode Plot

IZEKBEIATER (BAER ) BRkKE ((N&ERT std X4 ), i TFER

Potential (volf)

-1.61629

-1.62

-1.64

-1.66

-1.68

1.7

172

-1.74

-1.76

-1.78

1.8

FREER ( Electrode ) Xig;

1.2.2.10 RE7M48> K EIRNHAE > View Data Menu>Flow Line

ZERINATF &7~ Total Current Flow Line ({XFBTF std 324 ) S FEIF= :

% 133 5l 3t 238 0T
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3.5

2.5

Total Current Flow Line ( line num=20)

FAF R LABIT SRS BATR Flow Line Property SRiEZE44%) Flow Line A—LL4g

KEM
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Flow Line e

—Line Mum —Mesh Mum
X Mesh Mum: 20

|2EI Default Mum | S
Y Mesh Mum:  |2q

From & to 50, default is 20 .

From 5 to 50. Default is 20 .

Default Mesh |

—Draw Range
¥ min: |0 From 0 JI to 6
¥ max: E-— From J to 6
y min: 0 From JI to
ymax (36315  From J to
:.: ""'f’”““f”;| Default | oK Cancel

TRERVEHILESZAVEE S 20 , INERKE line num FEEA 40 , NIBRNZEEE

1BINZY 40 &% , A FERR

35

2.5 1
P
{

-—-.._____{‘,-"J-)

——————y
15 |-

i
1 1 1 1 1
0 1 2 3 4 5 [
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Total Current Flow Line ( line num=40)

WNSRH—EVFEE Mesh Num , EEEDIZE X Mesh Num=40,Y Mesh Num=40
(&R 20), FLAEEZHNMNSEM EITHE flow line , AIIEZAVMTS , 10
TEIF~ :

35

25

15

Total Current Flow Line ( mesh num=40)
R aE LUEEREA mesh SBERERZXIG AT flow line , (0 FEIAREXTE
EPIRE xSBE 2-4 YSEE 1.5-2 EASEITEHIZEERNA flow line data

HHITER :

136 7T 3t 238 T
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Flow Line o

~Line Mum ~Mesh Mum
# Mesh Mum: 20

IZEI Default Mum | S
Y Mesh Mum:  |2q

From & to 50, default is 20 .

From 5 to 50. Default is 20 .

Default Mesh |

—Draw Range I
¥ min: |2 From 0 JI to 6 E
X max: |4 From JI to 6 .
y min: [1.5 From JI to

]

y max: |2 From JI to i

E

. _ 1

g Default OK Cancel | |
EHNRE draw range

y

Xfrom2to4,Y from 1.5 to 2 SBEIRAY flow line
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1.2.2.11 BRENE> 8RB > View Data Menu>Combined Plots

ZIEE R T E—RANI S RS FIER—& O F  LIERA
XEGRHITILR. AIAEHIRIHEREIRFE scan bias lines,1d cut lines, 2d
contour fill, spectrum data lines, LED data lines, suprem lines, z-cut lines

F. SHPRILIZEKRIERSHII TINEE , BTiEEFEEAHIRIHEEE

Overlay

Select Overlay Type: Select Overlay Plots:

Scan Bias Data ‘
2D Cut Plots

2D Contour Fill Plots Open File - ganled.std_0004

Spectrum Data 2D Contour Fill - ganled.std_0004 - potential - Cut at Z = 0.000000

LED Special Data 2D Contour Fill - ganled.std_0004 - cond_band - Cut at Z = 0.000000
Logitudinal Data

AC Parameters
1d Supreme Line
1d Z-Cut Plots

SRR REOOFIFRFRILHIEES (Eban 2d contour fill plots ) ,AiA%1
RPBHMBERIGTERRERNZRE FRIFTEE NS W LB 8=
4 2d contour fill EFEREEO , AP LAEEPIEFRIEER NHITEEER.
ELanFkAI kRS T =R A potential ¥ cond _band BIF 2d contour fill B7x

ER—ELOY , ETERAT
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ganled.std_0004

ganled.std_0004

cond_band

7.5

T

6.5

250 300 13

5.5

5

4.5

250 300 4
3.5

3

AP LAEEFEOAM T E=FH move IREARBE_ EE—EHERF i

P TEWERILL.

Bl 2 : ELANBRIRSRHES 1d cut Bi% , DBIERUT -
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Potential (volt}

Potential (volt}

-3.85

-39

-3.95

-3.05

-31

-3.15

-3.2

-3.25

% 140 T 3L 238 T

Potential {volt)
Cut x from 20 to 20
Cut y from 103 to 103.1

0.02

0.04 0.06 0.08
Distance(um)
Potential (volt)

Cut x from 100 to 100
Cut y from 103 to 103.1

-3.8

Distance{um)
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ZFAIEERE combined plots->1d cut plots H{TENNERG HIAIERAOT |

KL o B AAENFEERER— P EET

34 | -

Overlay Cut Line

i} Potential (volt}

fe— Potential (volt)
-3.6 -

-3.8

1.2.2.12 RENA>FKEITIRIP>View Data Menu>Band Diagram

41 band FEEINSHERNSFRILZ 20 conduction band Valence band
%, (N&ERT std 34
1) 2D =544 :
(R1E xy i _L44%] band diagram , EEFFTE 2d contour fill HEE—%K
1d-cut fi% , RFEiTELIZ cut B2 ERY band diagram #UEHER. HAF
RESEIN view->band diagram 5 , R ERN NMERERERFHAER

MERUEREE—F 1d-cut £

141 7T 3t 238 T
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CrosslightView oldspectrum !

i Please make 10 cut to produce cut linel

"=

RFPEMMIIIUEE 1d-cut line , —M7 N 2EEAERE LIEIRIREIER
—&cut &, WTERTR

+¥ Potential (volt)

5P{?2.?l]?-'—|,1l]?.l]3ﬁ'

0 I
:Iist—33-.---

&0

B—HMEHRETRER ETRTMAEREA cut ZAERMEZRMIR 1Z7TTRY
TR 2RSSR cut RSERE , ANTFER:

Open File - ganled.std_0003. 2D Contour Fill - ganled.std_0003 - potential - Cut at Z = 0.000000 x

Start Cut Point |5 20 End Cut Point : |50 AD i

REREMNEALNERSSURE , RESHRIE cut line ASEERITE band
diagram RNEIRHISHZAHER= L A TNERR

H 142 T F: 238 T
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ganled.std_0003

e
=
o
—
=
s ]
= Band Diagram
10|
i Yalence band wave points
e Conduction band wave points
5 i — E v
f— E_f
i —

L} 0.m 002 0.03 0.04 0.05 006 0.o7 0.06 0.09

Distance{um)

HAE=MZEA] band , E_c fXZ conduction band #1 Valence band , E f{t,
% Electron IMREF #0 Hole IMREF , E v {{Z LH Valence Band , Z3%H344
FEE wave points #iERT wave points BT , W LEEFAY Valence

band wave points 1 Conduction band wave points.

2) 3D 284 -

BFRMMERAT  —EE xy FE LR band diagram 5% , BF—FEHE Z
7 LAY band diagram 5. HARF KT band diagram (BN , FE L
SERIFNERERRAFIEEREH xy 52 z HA LS , REERSUN
xy E_EAY band diagram gk :
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Band Diagram Type 4

{*" Band diagram on xy plane (default)

(" Band diagram on Z direction

ANERAFIEIRES xy H LA band diagram 97 , #EAREL 1) PR”4
ERAR , NRERER z ABER band diagram 5% , EERAPELUTX
TEREAEAIN xy AHRLARL Z F5TA) AR raflER sl AR

Z-Cut *

Input X |150 Y. |150
Cut From Z1: 3| To Z2: [3.3638

:‘ CROSSLIGHT ’Tl Cancel ‘

RFELITEH z 5E R band diagram SHEARRERREL B«

144 7T 3 238 1T
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-0.5

1.5

Energy{ev}

-2.5

-3.5

145 T 3L 238 T

Band Diagram

e Yalence band wave points
———e— Conduction band wave points
————f—

e E_{

e—

Distance{um)

1.2.2.13 BENE>FEEEIRNHIP> View Data Menu>1D Cut in Z Direction

RTFEZ 5| LE#H T 1D Cut, (NAT=4=1M4 , I BRI =4E354-

145 T 3L 238 T




146 TT Jt 238 T

Potential (volt)

40841

4

39

3.8

3.7

3.6

3.5

3.4

3.3

3.2

31915

EXHEEFRN xy BFRLAR z 7516 EASR AR RATE

Z-Cut >

InputX:  |150 Y. |1%0

Cut From Z1: 3 To Z2: [3.3638

1] 4 Cancel

EFtEEATF x=150,y=150, z3BEM 3 F3.363819 1d cut HIZEHES=
EREL

146 TT Jt 238 T



147 T 3L 238 T

39 -

potential r

S Cut x=150 ; y=150
Cut z from 3 to 3.3638

T —

potential

36 - —

35 - =

3.4 -

33 =

3.05 34 345 3.2 3.25 33 3.35

Distance{um)

Z 751E LR 1d-cut fhsk

1.2.2.14 BREANE>FEEINIHIP> View Data Menu>Draw YZ/XZ Plane

X BIF-5ZAIR view- > Structural Data->2d contour fill (Y &7 xy /518 LRI 2d
contour fill, IZZXBEIMATER=4HE yz 5 xz 5 R EREAMEEER 2d
contour fill,

B EAERERREER R EEASR |, RERER xy IR EAFEIRT
#EE , RFPALAULE x2 @, ARBAREMTEN Y B, 5& yz | , BAREE X

BEHTExR  WTERF
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Draw YZ/¥Z Plane -

" XY Original Plane: z= |P|3"E Index j

¢ Y Cut Plane: z= |u

 YZ Plane: x= |15|]|

" XZ Plane: y= |—u.uuuz

 Filling Volume Plane:  z= |u

:u‘: :'-.'.;5xL-a.a-'.' 0K Cancel

LITR— =4 a9t o el x=150 4089 yz “4EERIS 0

FEM_Structure

ito
AlGahl(x=graded) (2 )

InGaH(x=0.11) (4}

[ | InGah(x=0.11) (3}
InGal(x=0.11) (2 )
InGaH(x=0.11) (1)
InGaH(x=0)
InGal(x=graded)
AlGaH(x=graded) (1)

3d contour fill
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+¥ FEM_Structure

300

250

200

150

FEM_Structure

ito
100 i ) b I K| AlGaH(x=graded) (2 }

InGaH(x=0.11) (4}

B inGana-0.11) (3)

InGaH(x=0.11) (2}

InGaH(x=0.11) (1}
InGaH(x=0)
50 InGaH(x=graded)
| — f i T 1 | AlGaH(x=graded) (1}

3 3.05 31 3415 32 325 33 335 +Z

YZ plane at x=150

1.2.2.15 RHENA>FKEINIREE>View Data Menu>Net Doping

i+5 net doping 28ERIEILR !

std 3Z{4(APSYS/PICS3D/LASTIP) : N-type charge ZZ&3 Donor conc ,
P-type charge &5 Acceptor _conc.

str X {4 (SUPREM) : N-type <charge T & & &
Asa/Pa/Nitrogena/Sb/na_doping/na2 _doping , P-type charge ZT=83E
Ina/Ba/pa_doping/pa2_doping.

HEARA

zab = abs ( N-P)

If (zab > 1.0E+5)

net_doping = signed ( log10 (zab)
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else

net_doping = signed (log10 (1.0+zab)

T BRERNT :

Log {Acceptoricm*3)

19.197

15

-19.6521

1.2.2.16 REAINE>FEERINHEE > View Data Menu>Junction Line Plot

% ISR X s B net_doping LAY Junction Line.

Junction Line & net doping=0 A9 contour line , BEF1 net_doping AY

contour fill B7RE—E , WM TFEFI~:

150 T 3L 238 T
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Net Doping

WNERENEIEAFZERIT view->Junction Line Plot , I Junction Line A4 &7,

1.2.2.17 REN4E >IN > View Data Menu>Depletion Edge

Depletion edge NEZRZ : (RIKBMWNNZEE varl ] var2

var1 = abs[ electron(node) / (n-doping - p-doping) ]

var2 = abs[ hole(node) / (n-doping - p-dopoing) ]

n-doping = donor conc  p-doping = acceptor _conc

SETEE var1=0.1 #1 var2=0.1 g contour line , IXF%E contour line
2 B8 ERIXIFHFRE Depletion Region.

BEE net doping AYERE FEHIXFIZL contour line, #FR/9 depletion

edge.
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ok Junction Line

Depletion Edge

var1 # var2 BIERE{E/ 0.1 , AAFAILAUEIT option->Set Depletion Fraction

RIFEXA T EERE

Set Depletion Ratio ¥

Electron Depletion Fraction: ‘0-05

Hole Depletion Fraction: 0.05

:,-_- CaBLIEHT Default ‘ Cancel ‘

1.2.2.18 RHEN4A>FKEEIRXIREP>View Data Menu>Define Netdoping

FFBEX N-type FI P-type TERISEMEZERT net doping Z5R( {NAT str
A5

WNTEXSIERES varl-var3 A N-type & , vard-var6 5 P-type & , AR
ERENRISHEE | BIRITE net doping FIAT ( £88 view->Net Doping
SKETNPAYIER ) SKEEENAIER.
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select plot variables >
log[[warl +var2+var3])-[vard +varb+varb]]
Var1: IiMQ j
Var 2: IiM!I_Iﬂ j
Var 3 I j
Var 4 IF' -]
Yar b IE j
Var b: I j
[:-: "_’_'_“"_‘_m_’_"_] | 0K I Cancel |
¥ Net_Doping

0.6

0.4

0.2

0.2

0.4

-18.6328

1.2.2.19 RENE>FEIRHIE >View Data Menu>Multiple variables

1d-Cut

iEE1ZERY 1D Cut Line B7RER—MAHIE L. BFERHEEFGFEEE

cut N E , BRI :
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Select variables for multi-cut =

Please select variables:

thomson_heat ”
total_curr_mag

all_heat

total curr z

trap_level

occup_trap
trapped_elec_conc
tunnel_enhancement

val band

wave_Zndwavel

wave imag_part

wave intensi
wave_intensity_all_modes
wave_real_part

Z_depth

impact alpha n

|

(i 115E4% valence band # wave intensity FPMNEEREIEHHT cut , ABTE 2d
contour fill EREAREH cut £ ( SRETEATRRNETREIA cut BRI
R, BRI cut ERAT :
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Cut x from 0.583697 to 0.583697
Cuty from 1.77815 to 1.20331

L Multi-Variable Cut

e Wave_intensity
e yal_band

0.2

-0.2 — -1

-0.4

L] 0.1 0.2 0.3 0.4 0.5

Distance{um)

1.2.2.20 BENE>FEEEINHIE> View Data Menu>Y-Max Line

Se1E X HE LSE—EHENRE (W x num=50 ), AEE Y AALiIHEHE
— X MRS AEFEXYREAESH H—FTHME , I TERRIZE
— N "HESRHRY potential 570 ¢

#
-
&
=i
B
N
&8
/\].[
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+¥ Potential {volt)

LA AEREEIN view->Y-Max line , S8HEIHEEERAFHEA x LA
BEL, RIREIAMISE 50 , RFETEHEE—% x line £AY potential HRAE
FHaHH " e

Set x cutline num =

¥ Cutline Mum : |50|

:: :'JT:'.?:..GL.IG.H.". | Default

QK Cancel
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Potential {velt)

T e

0.6 — —

1 2 3 4 5 6 T &

Distance{um)

1.2.2.21 REN4AE>FEINHEE>View Data Menu>NEGF Density

SAESHEEFE ARS8 ( cond. subband valley index #1 cond. subband
index ) B9(E , &N 1, AEERFITEH NEGF density fY contour £#aF0AY
SHEREFERL  ITNEFRFE

MEGF Density by

-

Cond, Subband Valley Index :

Cond. Subband Index : 1

Default | QK | Cancel
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2D-Elec. Density {(1m*2leV)

Log10 2D-Elec. Densi

19.0434
10
[]

Distance{um})

1.2.3 REINA>EEINNREE>O0ption Menu

1.2.3.1 RE/NEE>5AIRSIE>Option Menu>Undo

Undo 3REBIF TEERERN undo ZH—+F  AREGE E—PRINERE. UK.
BaNFEE.

1.2.3.2 RENA>EKEIGRE>O0ption Menu>Operation

1) Set Ruler Flag
1ZSREINS T HI=1%H Ruler BYIIRE—#F , KT HECRAERRER  BIfME

fEEWEB T Ei=i%H->Ruler

2 ) Cut View
ZEEBINS TR 1d Cut B9ThRE—#E B 2d contour fill 55817 cut,

FERITEERE->1D Cut.
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3 ) Drag For 3D Rotation
1ZSZERINS T Bi=1%4H Rotate RITHEETER , ERRX=4EMAR1TIEE: | N E

AT BE#=i#%$H- >Rotate.

4 ) Mouse Move
IZXEBEIME5 T E=%5H Move RITHEEHER , FREMEaMIEITER | 10

HHEIESIZH->Move.

5) Zoom View

A EERRN T B0 zoom in #1zoom out —#F | 1ZEEEATRBERR
FAFNg8/ N LAIMARY , XBITETF zoom in #1 zoom out 2EHE— T
—IRBREAE/)N | QISR T 3EAIR zoom view , BARSTEAFR , BFELA
EEERERE e BARRHTHR4E/  Eb zoom in #1 zoom out BRIES
f&.

6 ) Reset View

LRPXAEITIOR. ek, BahEERFRE  RBRFISEIAS  FTLAR
&5 Option->Operation->Reset View 381 , #824F Undo BIEFTEHIERIE

1.2.3.3 FRHEMA>FKERINHEE>Option Menu>Select Region

IZSKERINRITNRERN T BA=1%H Region —#¥ , AR HRIEN B e BT

825, BMREENERTIEEZE->Region.
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1.23.4 RENA>EKHEINREP >Option Menu>Perspective View &

Parallel View

Crosslightview SIF=44ANE~ERIIRE T | 1BEIRS ( Perspective
View ) FISATRE ( Parallel View ), IREFERRIREMREE | LEHATIRE

SRR AR ESE=4E0R. FAF AT LUBIE REX M S R IRE RS 2 5 =
BN TR, LU ARSI Z [ERISIELE : ( 289 Perspective View ,

1879 Parallel View )

X FERE LR IR BMRFIA Z BIRIEES AN EIRRIRE T35
B rdh3EEAIR tools->Set Display Property->Set View Point/Angle , 314

TXHHIE :
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Viewer Distance/Angle >

Distance for perspective view: |4
(must = 0; default is 10)

Angle for perspective view: 7 99273677380842
(must = 0) )

s Defaultl oK Cancel |

F—MANERKREN-IMWIFZERIEERS |, tRE7H 10, B NMENERK
REEMRTHNAE , tReN 8. LUTERTENBESHI/ 8, 3070 70 AI%X

5.

B N T TR
1.2.3.5 RETE>FHIFHE>Option Menu>Flip X-Axis / Flip Y-Axis

IZBINS T BE423%4H Property->Axis Property Ff4 Flip Axis THaEMERE , A

SkfEE X0 Y Abtr, T E4=1%4H Property->Axis Property.
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1.2.3.6 RETA>FEELINHAT> Option Menu>Set CSuprem Material

XFF Suprem 254K ATBRIMEHE B EPHRFE suprem_mater.txt X4+
BEMRRSTIERE | TTFER

R RWERE) fEIU0) EE(V) EEH)

14

0, GAS

1, 5102

3, 51

4 Poly

6, Al

8, Gahs

10, iimaterial
11, iiimaterial
12, ivmaterial
13, vmaterial
89, Tungsten

2, 51N

5, Oxide

T, Photoresist

FAFELAEIT Crosslightview BB Option->Set CSuprem Material SZEATRSE
=

REVRER. BRI H—HEE0aMH
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Material Number

titanium

BAREZRRTUSHIMLATHEE , EFFIET suprem RIFFERHFIZ

ZF 163 T Ft: 238 T
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=
S
8
=

Set CSuprem Material >

5AS ~
Si02
SiMi
Si
Foly
O
Al
PhRs
Gahs
imaterial
iimaterial
ilimaterial
ivmaterial
vmaterial
copper
titanium
tungsten
hfo2
cfilter
4h_sic e

D00 =) O M = La R

i T e T T % T s R S W W
[ N Y N S e PN N L Q|

]
Lm

b ]
3

Add ‘ Edit ‘Delete‘ Default‘ OK Cancel‘

SNERFLAVEIBARL Si BFREKA Si — Main Material , AILATESIZFRFES Si,
ik Bdit 3% , EXIEETEAFHIEHERR

Add CSuprem Material it

Material Index: 3

Material Name: |Si - Main Material

W@ crossuicn 0K Cancel ‘

#
-
R
=i
B
N
&8
H
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Set CSuprem Material =

GAS Py
Si02
SiNi
Si - Main Material
Faoly
OrMi
Al
PhRs
Gahs
imaterial
iimaterial
iiimaterial
ivmaterial
vmaterial
copper
titanium
tungsten
hfo2
cfilter
4h_sic v

o) [ R ]

W00~ gy

hEERNREIRZS

]
3

Add | Edit | Deletel Defaultl Ok Cancell

RERE OK % , oJUABRIFESEAMIEY material list $045318AY color bar Ay

AR R FRBAS R HTRIEAFH2FR Si-New Material

QDZF\anes\f\wﬁ Plane 1 2=0 -

FHEE AR

index | Material Name | Color| Type

e
- semicon
.

] o

% 165 T 3L 238 T

Material Number

titanium

Si - Main Material
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1.2.3.7 RENE>5EAIRHP>Option Menu>Set Material Show Flag

1K ERINRY TN RER A T RIEIR 2R EM B R P IR E S R B iR ERA

S AEMESIRPEIEED 58— RIS I ER THECK A B
BER , J5R{EA option->Set Material Show Flag 3288I0 , FAITRJLATEXS

IEEP RSB ETRE

Set Material Show Flag e

Si - Main Material
502

Paly

Al

titanium

:‘ e Ok | Cancel

BlanstXRIER AR =4Ea4 |, AIREGHEAIE Si #78} , BRARHEL Si ASHK
TR, FERRIZIZRFRY S| AIEINSH SRR
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Zwm In tuumoull ﬂ “unde | [ Rultr
Re tate Mm Overlay :::::::: Log
c - -\I 100

Range
— Heﬁe(
- - -
Index ‘ Materia|| Color| Type | Transpz
| 1 Si- Mai. [~ oa
|7 2 Sio2 - insulator l_ 04
|7 3 Paly - semicon... l_ 04 7
[ | 4 & - metal ([ 04
v 5 titanium - [~ oa

1.2.3.8 RETE>FEHIFHP>Option Menu>Set Depletion Fraction

FBski&E Depletion Edge BIRESEUE , BENREBIES W SERINER- > View

Data Menu->Depletion Edge.

1.2.3.9 RENA>EKEIGHIE>0ption Menu>Set 3d Plane Connection

Method

T BT T BRI Z-connect THEEHERE , FASIS B =#5841E Z B
FR9EREAI  BNRBBES R ER L EZEEH->Z-Connect.

1.2.3.10 RE/4E>5EHIRHP>Option Menu>Set Bended Plane Type

XFEBEZMH ( Bended Plane ) 89884 , AR LUEEEERIGSERI mesh ,
AL UEEREEN AN EEF S ZEEBSESE) mesh 8. N TEFN=4
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s —HEE 31| ¢

lEDZFIam‘.ﬁ View »

Zoomin | [ZoamOut]

+ W= | |Bentd4 =z=2.69784
% £ “ |Bent5 2z=2.69822
(e | [ Move | |Plane 6 z=3

~ oYy | [Bent7 2-3.38796
i »" | |Bent8 z=3.38796
— Bent9 z=3.38833
Bent10 z=3.38833
Plane 11 =z=4

Bent12 z=4.31018
Bent13 z=4.31018

l_ml

['Scanﬂlaa] [ Band ] Bent14 =z=4.275%24
| |Bent15 =z=4.27524
TL) —~" ) |Plane 16 z=5

Bent 17 =z=54.72476
Bent18 =z=5.72476

Bent19 =z=5.68982 -

Bent 20 =z=5.68982 -

Index | MateiPlane 21 z=6 ha

Bent 22 z=6.61167 b
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HPEMEFA plane index k%7~ , TEHA Bent index k&<, HEFIEEFEEER

HANEHE (40 Bent 10) Bf , RASREETH 10 MEEAIRI mesh |, 41T

EIFfs :

+Y FEM_Structure

0

FEM_Structure

sio2
si

10 +X

ANERFAF 3BT Option->Set Bended Plane Type->Merge Type 1%%3 &

& Merge Type(EHEFITESEEELESHIE) :

4 5et 3d Plane Connection Method
Set Material Boundary Plot Method
l Set Taper Range Adjust Ratio

| Set Bended Plane Type >|

: set Mesh Type [ 3

i Filling Volume Mode »
Light On

169 T 3L 238 T

Merge Type

Criginal Type




170 T 3L 238 T

REBETHAESHRNEMH ( Plane 6 1 Plane 11) EfntEEII&SHERY

mesh -0 :

+Y FEM_Structure

0

) W

+X

1.2.3.11 RENA>FEEINHE>O0ption Menu>Set Mesh Type

—EEZRRASHY Crosslightview EFIFTENFERIH 4 Insert Mesh SRiERE Z 75
[ ERY xy B, BICABFRTEERG xy BRN=fAR Mesh LISt , AJREIAFRE
&BE Z M LAY insert mesh IXBIRILAEF option->Set Mesh Type &I
7 regular mesh #0 Insert Mesh Z[ali#{710#2, 1Z5EIN{NIE Set 3d Planes
Connection Method X$iEHEFHT “Old Insert Mesh Connection” EIEE

IWETZREER , W FER
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Set 3d Planes Connection Method =

—Geometric Connection Method

™ Mo Connection I Only Connection
" Internal Conmeckion § Default
™ Color Box
{~ Taper Box
{~ Smooth Between Planes
Color Grading: |1 {Between 0 to 1)
' Use Box Line (only For std and Material Number)
™ Material Boundary Connection

{+ 0ld Insert Mesh Connection

—Color Smooth Ratio { except for Material Mumber )

Color Smooth Ratio (from 0 to 1) : I':I

r Add same-matetial points For insert-mesh crosspoinks
{only far xz [ vz conkour plot and smooth conneckion)

CROSSLIGHT
:‘: . - Cancel |
Set Mesh Type P| Regular Mesh
Filling Yolume Maode 3 Insert Mesh

UTRRE—1ESE Insert Mesh BI=HE45H7E Regular Mesh # Insert

Mesh Z/BHJ#AIXSLLE] :
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Al
Poly
Si02
Si - Main Material

Regular Mesh

Material Number

Al
Pohyr
5i02
5i - Main Material

+X I0
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Insert Mesh

1.2.3.12 RETA>3EPINREE> Option Menu>Filling Volume Mode

BHF Filling Volume MIEUIBRELLRX , ATAFMBEE , A Filling
Volume Data 3RiZ&#z Z 75E ER _4HEAT , SREBR TR AYHARE Filling
Volume %4 ( Exposed Surface ) #1Ti&EE , BEBELERT ( LLINBFEE
BEERHINEREIAT ) Bl I RIEFERS 4 AIERSSEERY Filling Volume #iEit
TRR IXBHMEHEE(EFSZEAT Option->Filling Volume Mode 18 Exposed

Surface &= 1])#%2 Total Filling Volume &=, ELENTNENIXMN=4EE844

+¥
1

FEM_Structure

algan(x=0.05)( 2 }
n{x=0} {2}

(n=
inganfx=0.2), InGalMn
inganfx=0.2}, InGalMn

B algan(x=0.05) (1}
X 0.8 ingan(x=0) (1}

LRPEMRSIRPIERRERAN ingan REEREIIMES T , EHSE

stI#EZ] total filling volume #&z( , LABRRAEBRIMRILEEN , AN FERT -

173 T 3L 238 T



174 T 3L 238 T

FEM_Structure

_ algan(x=0.05) ( 2 }
ingan(x=0) { 2 )
ingan(x=0.2}), InGak
ingan(x=0.2), InGak
algan{x=0.05) {1}
ingan(x=0p (1}

1.2.3.13 RHENM4A>FKEINiREE>Option Menu>Light On

FIFFRAT IR, REER AT ERBENMERITIER. IUTRRAIE
FIFFANRANT SEHIRIERRILLE

+¥
1

FEM_Structure

_ algan(x=0.05)( 2 }
inganfx=0} ( 2 }
inganfx=0.2), InGalMn
inganfx=0.2}, InGalMn
algan(x=0.05) (1}
ingan(x=0) (1}
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FEM_Structure

_ algan(x=0.05)( 2 }

ingan(x=0)( 2 )

ingan{x=0.2), InGah
ingan(x=0.2}, InGak
algan(x=0.05} (1 }
ingan{x=0} {1}

1.2.3.14 RENA>FEEIN5HE>Option Menu>Set Light Position

FAFeET LSS 3 BRI Option->Set Light Position SEEEEYGRAIE, B0k

1B EERAIAROS R EREEES] Z #HrIaT=HED |

Set Light Position *

¥ Position :  |0.38349365

¥ Position :  |3.85

Z Position : IU-4
Defaut [[ ok | cancel |

BRI ORISR T
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FEM_Structure

- algan(x=0.05) (2 )

ingan(x=0)(2)

ingan(x=0.2}, InGalM
ingan(x=0.2), InGaNM
algan(x=0.05) (1)
ingan(x=0) (1}

+Z

1.2.3.15 REE>FEERIHHHP>0ption Menu>Show doping conc. in

semiconductor materials only

ZEE BT AT Suprem B4 net_doping , iNSRIZ BTN FIEHIRZ , Nitride
(SiN), Oxide (SiO2), Copper (Cu) # Aluminum XPUFH1#AY Net Doping

B9 0, W FERFZEI=4E2840 Si #0 SiO2 PR FA#I2ERY :
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Material Number

$i02
Si

L FAF%EE Net Doping BIRHE , tRETE FATATHEIAY Net Doping #B#
HEAHER , TER

177 T 3L 238 T
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Net_Doping
15.7611

15

10

-15.9316

WNERAF%ES Option->Show doping conc. in semiconductor materials

only 3EAIR , W EF5AY SiO2 #4585 RY net doping E7=~/9 0 , SN FEIRT7 -

Net_Doping
15.7611

15

10

-15.9316
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1.2.3.16 RETE>AIRSHIE>Option Menu>Show "Max ..." Label

XfFstd X4, HERPEE" Elec Field" , "impact elec rate" ,

"impact_hole _rate" , "impact_ionization" X/ MNEEHITEER , ATLUEE

ER=E LENZRENSEKEUNREANEREIUE  REER FAER , AL

PEIESEERIN Option->Show  “Max..." Label $JTHERHAX :

+Y impact_hole_rate {(1icm”3is)
0 -

0.2 Max impact_hole_rate (1/cm”3/s) ( x=5 , y=-0. 25 IRFE TR VER]

-0.4

-0.6

-0.8

-1

-1.2

-1.4

-1.6

-1.8

22222222

eeeeee

1.2.3.17 RHE4E>EERINIHAP>Option Menu>Parameter Max and Min

Display

KGR T BrAp R ENEANENS/IMBELAR FIERIARIE | A0 FERR
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min ( x=4.66667 , y=0 , 2=3.999 , 2=-0.0650432 )
'.l. max { x=0, y=0, 7=0 , zf=11.983 )

Potential {volt)

11.983
l 10

+2
10

-0.0650432

1.2.3.18 RENA>FEEINHEE>0ption Menu>1D Multiple-Cut Line

TR S E BT B%i->1D Cut THESEL , #B21F 2d contour fill

E#1T cut, E—MFRRE 1D Cut BRREEFFE—5 cut &, m 1d
multiple-cut line BILA—IRFELE K cut &, BIEDERTEF KA
Option->1D Multiple-Cut line , AfFRET Ei=%H 1D Cut , ARG ERRE

FHERNFEAE 24 cut 2, WNTNEF ¢

% 180 nl It 238 W
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+Y Potential (volt)

Potential (volf)

-11.983

10

0.522169

+X

LRI , PARFT4E cut line
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Potential {volt)
Cut x from 0.58952 to 1.80204
Cuty from 0.143488 to -1.37197

101 -

oh
T
1

=]
T
!

Potential (volt}

Material Number

_—si

L. v

0 2 4 6 8 10

Distance{um)

1.2.3.19 RENE> KB IHHIE>O0ption Menu>Show 3D View of 2D

Contour

FE=HATRRBER "4 contour E , \MREEE BNt W =4RT 2d plane f£2

PNEHMEPRIUE. W NERTAYSH IR =4s5 :
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0.045
0.04
0.035

0.03

0.025
FEM_Structure

I . InGaH(x=0.2)
0.005 0 0.005 e

LA I3 BATR option->Show 3D View of 2D Contour LAE , TETE#E

#RHY 2D ZPlanes View Hi%iEARER 2d plane #HTEE , AILIERI"4HM
contour fill B RE=HMRREF , T TFEZRIISEIZ plane 4 ] plane 11

B4 contour fill

FEM_Structure

InGat{x=0.2)
Gall

FEM_Structure

InGal{x=0.2)
Gall

[ +
0.045

il

T
T T
5 ) 0005 0.1 M5 002 0025 003 0035  0.04
% I ‘ 0.035 0.04 0.045

0.005 [A0] 0.015 0.02 0.025 0.03
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1.2.4 REVE>FEEIRHEIE> Tools Menu

1.2.4.1 FRENA>FERINHE>Tools Menu>Set Display Property

1) Set Rotate Degree

XSI=HMIADBIRE xy #1 z SR LRIERAE | EXHEEPEMABMNATERE A

B, RERE" ok , M iRiIERERN A EMEENAEEEE.
Set Rotate Degree =
# Degree : |15

Y Degree - [150

£ Degree © |0

WP crossiioy Ok Cancel ‘

2 ) Set Plot Resolution
1ZEEBRINFASRIE R~ 3d surface fill FORHMRIRE x,y #1 z HEE cut ZHIEE |
TRE(EN 50 , cut LS ERINEREER. WATERZ x My BALERY

cut line num=20 B9 surface fill B55ER :
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Potential {volt)

- -

2

15
0.5

0.5

0.286179

y(micron)

x(micron)

WNERTE set plot resolution XFEHEFIE cut line #Y=Z 6% 50 :

Set Plot Resolution =

Please input cut line num: (from 5 to 1e+6):

X Mum: 50
Y Num:  |50]
£ Mum: 50

{ XNUM * YNUM <= 1 e+6 )

Default Ok Cancel
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NSRIRIERAT

Potential {volt}

- -

2

0.5

0.5

0.286177
yimicron)

n 0 x{micron}

AUHERTIHNENBESITRS  RIMNTUREXER
View->Structural Data->3D Surface Grid , IB&IERE RIS , MTBEEERK
ERERHTEFRINEE | LAT25059 cut line num=20, 50 #1 100 FH&AIE
TR
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3) Set View Point / Angle
IZK R B E IS S I R Z BIRIEER | LUREIHIRFAIAE R
BH=HEYIRRNIRRF5iE N perspective view BIAIER , E1TI’E (parallel

view)ISAFER., 1EMSEERIT Option->Perspective View & Parallel View.

4 ) Set Color Scale
1ZDeERl TE=mEtR+AY Set Color Range THEEE(ll , BTN EEEE#IT

EiMRE. BRI ERIRE->Set Color Range.

5) Set Color Range

Set Color Range # Set Color Scale BIh8EAR , Set Color Range FIsRIRE
HESEEIRNSRARS/IME , M Set Color Scale BN EEBEMTEINKE,
N TFERFAIHEEFAREANENRELE  ARFIMERBREAES X
2880 Crosslightview REIHREHRE

187 Ui 3L 238 T
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Potential (volt)

- -

2

Set Color Range

~Mini Color -~Maximum Color————————

Color Level Num: |20 [~ Continuous Color

Default HTI Cancel |

0.5

0.286167

RN VEHEEPEFEARNABESE IS/ MENXES EXENES

Set Color Range 4
Minimum Color Maximum Color———————
I T e

Color Lewvel Num: IZI] [T Continuous Color

‘.,' CROSELIGHT

- Default 1] 4 Cancel

NSERN TR IR

% 188 Ui 3L 238 T



% 189 Ul JL 238 W

0 400

Set Color Range XHEEFIEE—NIN

Potential (volt)

(5 |

15

0.5

0.286167

IEXENERES (level num ), 7

FREEST Crosslightview #5 color level num i 20 , BFtBEILIEHISE

BEEE , NMEEEMARIETIER N TEERIREEEES 5/ 20 0

50 AUERXILLE -
Set Color Range
Minimum Color Maximum Color——————
Color Level Num: |50 [~ Continuous Color

Default

0K

Cancel

% 189 Ul Jt 238 T
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Potential (volt)

2.31811

0.5

0.286167

Level num = 20

Potential (volt)

i Potential (volt) 2.31811

+Z

800

0.286167
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Level num = 50
£ Color Level Num XZAAEFIABE— continuous color SiEHE , aNSRE+H N
FNEAESHRERTEDR , W1 EEFRAIFIFIISRA continuous color 3k
ERNEBERANT -

Potential {volt)

231811

0.5

0.286167

AR SRIMSRES LR R Z BTN | IRERMMERAEE %068
H{TF property->color bar->use gray color FRIREMEREBERT , AFTT
LIRS EISEE R ENIERIS .

6 ) Set Relative Vector Size

L4:1H Vector Plot REERIAHR , FARRERNKERKENMIEFIRES B

BZEE. ENSEERINAE- > View Menu->Vector Plot.

7) Set Transparency Ratio

IREMHRIERE (0-1.0 Z[d ), RREHN 04 , BKRETSAFSNAENE->

191 T 3L 238 T
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E7IZRHPEY 5) M FRHERRE.

1.2.4.2 RENA>EEINHE>Tools Menu>Set Plot Property

2B TRRITHREAN T 2421240 Property BITHAE—HE FISRIZE Axis Mesh Line

FixtlEl. FIUERTIEREH->Property.

1.2.4.3 RHENA>FKEINHE>Tools Menu>Structure Data Property

FRIZE& mode_index, trap_index E&#((8 (&M T std 4. LITERHI

RTRHIES# wave intensity B9 2d contour fill , 7ZEREE R T modex_index

+¥ Wave_lIntensity 1

Wave_Intensity 1
1
: N

0.8

0.6

04

0 5 10 15 20 25 30 35 +X

NRABIEH modex_index BIE , ATLAREREIN tools->structure_data

property , TEXHAEFHIA modex_index=2 :
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Set Cut Parameters ot
mode_index: 2|
trap_index: 1

elec_conc_wvalley: |0

hole_conc_walley: |0

elec_conc_subb: |0

hole_conc_subb: |

W@ crossue oK Cancel

5ZIKE wave intensity 2 B0 :

Wave_Intensity 2
: .

0.8

0.6

0.4

HAET LU BRISEEIE trap_index , elec_conc valley , hole_conc valley ,

elec_conc_subb , hold conc subb %,
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1.2.4.4 RENE>EEIAHEE>Tools Menu>Set Relation Plot

IZBRINARIZE scan bias BIZAVAHIG T , mEEHIMNTIIEE :

Plot method e

Connect points method
{+ Only connect each point
" Use Murbs method

Factorial |3 J
Error band(0.8-10.0)|1.5

" Use Straight Line

L-l Line
View default a&b‘

" Use default y=a*x+b

" Use manual y=a*x+b a |1 b ||j|

& Mot draw L line

W@ crossics OK Cancel ‘

1) Connection Points Method
Connection points method —#=Ef>kiZE& scan bias fhk FRIRRIERS

o, FREFEAFE—NEIT "Only connect each point” , BIfESBA MR AR

XiEE , BANERERT ¢
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-5e-007 -~ -1

-1e-006 -~ -1

Contact Voltage<1>(¥)

158006 |- —
Scan Bias Data

———e— Contact Current<1>(A) - Contact Yoltage<1>(¥} Scan Humber =3}

-2e-006 -~ -1

0.008 0.01 0.012 0.014 0.016 0018

Contact Current<1>{A)

ANEREIFEFE Mkl “Use Nurbs Method” , MISHRHE scan bias AIEEIERE

2l nurbs HEERHRS, , WITNEIRS

Plot method e

Connect points method
" Only connect each point
f* lse Murbs method

Factorial |3 j

Error band(0.8-10.0)(1.5
" Use Straight Line

L-l Line

" Use default y=a*x+b View default a&b‘

" Use manual y=a"x+b all b ||;]

& Mot draw L line

N @ crossusnr 0K

p- Cancel ‘

#
-
&
=i
B
N
&8
/\3{



L, T T T T T
".-..."O-..-o
eug,
...-.....
o,
.__..-
e,
-
Se-007 |- v, -
L
L
.
.,
-‘..
-
"a
— ..
& .
Y
b -
% de006 | %, -
(=1 .
i ..
o .
> e
B e
5 *
5 -
& -
.
150006 |- u -
.
.
.
'l
.
.
.
.
-
) .
Scan Bias Data -
-
-2e-006 - —
——e— Contact Current<1>(A) - Contact Voltage=1>(¥) Scan Humber =3} -
a
.
1 1 L 1 1 L
0.008 0.01 0.012 0.014 0.016 0.018

Contact Current<1>{A)

IR 3 “Use Straight Line” P3R4 scan bias #iERAUEIRIFREZ , (0T

Bl :

-5e-007 -

&
=
A
¥

& -1e-006 -~ -1
=2
[
=
o
S
51
=
=
o
L&

-1.5e-006 |- -1

Scan Bias Data -
.
—e——— Contact Current=1=(A) - Contact Yoltage<1>(¥) Scan Humber =3 ) b
-
.
-
-
.
-
-2e-006 o - —
-
-
-
1 1 1 1 1 1 L
0.008 0.01 0.012 0.014 0.0186 0.018

Contact Current< 1= {A)

2 ) Draw L-I Line



197 T 3L 238 T

“L-ILine” EMERESRSTEXAA ( “"Not draw L-I Line” ), FBFRTLAE
1% Use default y=ax+b 8#& Use manual y=ax+b Xi&E L-1 HZ&A5ELS ,
L-| BB LRSS, FIanxs EEmFIFNREEER default L-1 Lin UIE

RERWT -

S T

*a
Se007 |- e, -
s

.
e-006 |- *a T
.

Contact Voltage<1:={V)

-1.5e-006

Scan Bias Data

_2e-D06 - ———e— Contact Current<1>(A) - Contact Voltage<1=(V¥} Scan Humber=3} -. -

0.008 0.01 0.012 0.014 0.016 0.018

Contact Current<1>{A)

1.2.4.5 RENE>EBIRRIA>Tools Menu>Parameter Extraction

Parameter Extraction SZEAFRF1E scan bias Bi&kERIREEFRTIEERNEEE.
LA EEHRY scan bias Bhigk a1 , Ba0E{ 1535 tools->Parameter Extraction

SREAIN , SRBLATIHEE , AP LUERATEEAYRENTIREIRIN |
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Parameter Extraction b4

" Wertical Intercept: x= |-994qq9

" Horizontal Intercept. y= |-9999

© Hori Fit Line: x from [-1e+049 to |1e+049

¢ ¥ert Fit Line: y from |-1e+049 to |1e+049

" XY Product Search:

» range from [-1e+049 to 1e+049

vy range from |-1e+049 to |le+049

xy product scale: 1

" Horizontal Max Search

" Vertical Max Search

Cancel

1) Vertical Intercept
BHE— M EERIEAIRE (x), TTENTF x (BNEELERF] scan bias B
B SFHEE LARHSE ORI, FINEITHE x=0.01 LAISEAA (x=0.01,

y=-2.25429e-007 ) ,27~7E scan bias FiZH a0 FEIFI~

#
N
o
=
pies
)
&
s
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Parameter Extraction -

2

Vertical Intercept:  x= ||]_l]1|

" Horizontal Intercept. y= |—9999

" Haori Fit Line: x from |-1e+049 to |1e+049
" ¥ert Fit Line: y from |-1e+049 to |1 e+049

" ¥ Product Search:
» range from |[-1e+049 to 1e+049
v range from |-1e+049 to 1e+049

=y product scale: |1

" Horizontal Max Search

" Yertical Max Search

:" = (0] 4 Cancel
]
{001, -2.25429e-007 )
Vert Line_ Intcpt “‘-"“
-he-007 -

2 ) Horizontal Intercept
BH—NEERIMLIRY B |, itE y=-1e-006 5 scan bias BIE&HRZRFHER

ER=L :



Parameter Extraction

" Yertical Intercept: x=

+ Horizontal Intercept: y=

-9999

-1e-006|

* Hori Fit Line: x from |-1e+049 to |1e+049

" ¥ert Fit Line: y from |-1e+049 to |1e+049

" ¥ Product Search:

= range from [-1e+049 to 1e+049
v range from W to W
xy product scale: 1
" Horizontal Max Search
" Wertical Max Search
:' e OK Cancel

{ 0L0M162559 , -1e-D06 )
Hori Line Intcpt




T T T T T
(0.1, -2.25429e-007 |}
Vert Line Intcpt
Se-007 [ i
5
o
I"L ( 0.0162559 , -1e-006 )
v A
& -1e-006 Hori Line Intcpt
=]
2]
=
=3
>
5
]
—
=
=]
O
1.5e-006 [ i
Scan Bias Data
fe— Contact Current<1=(A) - Contact Voltage<1>(¥) Scan Humber =3}
Ze006 [ i
1 1 1 1 1

0.008 o 0.012 0.014 0.016 0.018

Contact Current<1> (A}

Scan bias HiZ5 515 x=0.01 LA y=-1e-006 #H3ZHIZER

3 ) Horizontal Fit Line
IBE—MEMIRXIE (x from x1 to x2 ), ITEIZAIRXI[EIA scan bias line BY

FREHAHERSL



Parameter Extraction

" Vertical Intercept: ®¥= |-9999

" Horizontal Intercept: ¥= |-9999

Hori Fit Line: x from |0.012 to |0.016|

3

" ¥ert Fit Line: y from |-1e+048 to |1e+049

" % Product Search:

» range from [-1e+049 to |1e+049

v range from -1e+049 to  |1e+049

xy product scale: |1

" Horizontal Max Search

" Yertical Max Search

W @ crosse (1] 4 Cancel

Hori_Fit_Line

Slope = -0.00014174
Inverse_Slope = -7055.2
Hori_Axiz_Intcpt = 0.00962157




Hori_Fit_Line
Slope = -0.00014174
Inverse_5lope = -7055.2

-5e-007 - Hori_Axis_Intcpt = 0.00962157 -1
=)
s}
A
-
v
[H -1e-006 - -
=]
2]
=
[=]
-
8
=
=
o
(&
-1.5e-006 [~ -

Scan Bias Data

e— Contact Current<1:(A) - Contact Voltage<1>(¥} Scan Humber =3 }

-2e-006 B -1

0.008 0.01 0.012 0.014 0.016 0.018

Contact Current<1>(A)
4 ) Vertical Fit Line
EE—TMLIRXIE (y from y1 to y2 ), iTtEIZAHRXEA scan bias line AY

FREHAHERSL



Parameter Extraction

" ¥ertical Intercept: %= |-994q9

" Horizontal Intercept. y= |-9999

™ Hori Fit Line: x from -1e+049 to |1e+049

Vert Fit Line: y from |-1.5e-006 {, |-1e-006|

T

" ¥Y Product Search:

x range from [-1e+049 to 1e+049

v range from [-1e+049 to |le+049

xy product scale: 1

" Horizontal Max Search

" Yenrtical Max Search

Cancel

Yert_Fit_Line

Slope = -0.000262083
Inverse_Slope = -3815.58
Hori_Axis_Intcpt = 0.0124p85
Vert Axiz Intcpt = 3.27561e-006
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&
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Hori_Fit_Line
Slope = -0.00014174
Inverse_5lope = -7055.2

-5e-007 - Hori_Axis_Intcpt = 0.00962157 -1
=)
s}
A
-
v
[+ -1e-006 - -
=]
2]
=
[=]
-
8
=
=
o
(&
-1.5e-006 [~ -

Scan Bias Data

e— Contact Current<1:(A) - Contact Voltage<1>(¥} Scan Humber =3 }

-2e-006 B -1

0.008 0.01 0.012 0.014 0.016 0.018

Contact Current<1>(A)

5) XY Product Search
SE— xSBE (from x1 to x2 ) 1y BFEBE (y from y1 to y2 ), #HEZE
EEIXIN scan bias Bige EAY x RAEF y &AE , FAHEE x My RAEEBE

XisHIEFR ( xy_product_max ),

#
N
&
=
pies
N
&
=



Parameter Extraction

" Vertical Intercept: x= |-9q999
" Horizontal Intercept: y= |-9999
" Hori Fit Line: x from -1e+049 to (1e+049
" ¥ert Fit Line: y from |-1e+049 to |1e+049
i+ X% Product Search:
» range from |0.012 to 0.016
v range from |-1.5e-006 to |-5e-007|
¥y product scale: |1
" Horizontal Max Search
" Vertical Max Search
WP cross
p- oK Cancel
xy_product_search
®_max = ILME
y_max = -9.45459e-007
y_product_max = 1.51276e-008
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-5e-007 B -1

#y_product_search
®_max = 0.016

; y_max = -9.45459e-007
‘K' y_product_max = 1.51278e-008
in Ae-006 | m
£
=3
]
=
=3
o>
g
5
=
=]
&

-1.5e-006 |- -

Scan Bias Data
e Contact Current<1>(A) - Contact Voltage<1>(V¥} Scan Humber =3 )
-2e-006 B -
1 1 1 1 1 1

0.008 0.1 0.012 0.014 0.016 0.018

Contact Current<1>(A)

6 ) Horizontal Max Search & Vertical Max Search
AN R A BEFRE -

y_max =0.02

0.018 4
—. 0.016 4
<
A
¥
=
g
s 0.0 4
5]
I
=
§
&]
0.012 4
0.01 Scan Bias Data T
——e— | z&r Power (MVW) - Contact Current=1-(A) Scan Humber =3}
0.0 . . . . . f X_max = T0.309
0

2 4 6 8 1

Laser Power {(mif)

#
N
S
=
pies
N
&
=



1.2.4.6 REE>EAIRHIE>Tools Menu>Set Scale Ratio

% 208 Ui It 238 T

IZSERININRERNE B T EERAY Axis Scale HHE , FRIRERGERSEL

S x,y.z FFE_ERIGER L FIFNgERET. 1F I E B T Ei=1REH- > Axis Scale.

1.2.4.7 RENE>FKEIRIRIE> Tools Menu>Set Scale Range

’RE xy.z AR ENSSEE |, Iaef TESREEIRFRY "Region” I , 1%

B— TR XERAER. LUTEAM

——

W
W
i/
W

|
//
1y
L

/

Potential (volt)
-1.37291

M
1.45

s
-1.55
1.6
.65

1.7

.75

-1.75576

FF =ik tools->Set Scal Range SEERIN , FEXSIEEFIEERAN xSBEM 0- 5,

ySEEM 1 - 2.23

% 208 Ui It 238 T



% 209 Ui It 238 T

Set Scale Range
X Scale Range : [0 s
¥ Scale Range : |JJ — |2.23
Z Scale Range : |u e IEUD

Default | ok | Cancel

it ok ZHE , RASRIERFIEEASEEEHITE mesh AR

Potential (volt)

1.37291
1.4

-1.45

-1.5

-1.55

-1.6

-1.65

A7

-1.75

-1.75576

1.2.4.8 REINEB>FKEBEINH P >Tools Menu>Strcture Data Scale &

Horizontal Axis Scale & Vertical Axis Scale

X =/ EERINNEeFlE A T BRI+ log 1BE FBRXISEYE contour fill )

% 209 Ui It 238 T



210 T 3L 238 T

G AtRE ( scan bias data ) X Log 58, FIERATEZKH->Log.

1.2.4.9 RENLE>EKEINEE>Tools Menu>Math Plot

ZRBIARN SN SHEHRITHEEE | BRFITLUGERRZ/TRESH
(varl-var6 ) ATINA. ik, k. SHEEMEM (add a constant ). JNEZY
{8 (add a background ). BUEIHEZFIZE , INTFENIEERHR , BFEH
1TI0E. BEFSRAEER , FESANRETEREFBEHTHFIZENEE |
BIaNEA T8I+ E total curr x + total curr y BYE , 5ci%k#E Addition IR , 7£
varl THIEFIEIE" total_curr x” , 2AIG7E vard HRIEFIERR" total_curr_y” ,

mE" ok” FHFESE total curr x+total curr y A9 contour fill 9T :

210 7T 4t 238 U
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Math *
&+ Addition [v1 +w2+v3)+[vA+vh+vb]
" Subtraction (w1 +v2+v3)-[vd+vh+vh]

" Multiplicaton  [y14+v2+v3]* [vA+v5+vE)

Itutal_curr_x j
Var 1. I j
Var 2: I j
Var 3: Im j
Yar 4: I j
Var b I j
Yar G:

¢ Add a constant: 0

" Add a background: |D

" Delete Backqround

" Abs )

1].4 Cancel

(total_curr_x/total_curr_y/)
Math Addition

27554.5

25000

20000
15000
10000
5000
0
-3000
-10000
-15000

-18160.1
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1.2.4.10 RENE>KEIRHEAE>Tools Menu>Insert Panels & Delete

Added Panels

(s color box F73%1ERE Z 7518 LAY xy plane Bt ( %F color box HIAREEE]
SN ERTEER->Z-Connect ), z 5A_EREESENABARIESIREY

i, SNER

Potential (volt)

11.983
m.

8
6
4
2
0
0.

-0.0650432

AT RRFRIXANERE , FATRTLAFEABSREEA xy plane Z[EHEANEZHIE , (1SR
BRTEREEEENEA , XETALUREREIN tools->Insert Panels , #EXHE
EFRNBEBAD plane F9EE | GIGIERAVAA 5 , T EESEHA xy [RiA
EZEHEN 5 ANE :
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Insert Panels »

Fanel Mum: |5|
Ok, I Cancel |

R "ok” FERIRERUT , JLRERGEEFBNTEREFEERT !

Potential (volt)

11.983
10

8
6
4
2
0
-0.

0650432

FFALAREEEAEBAENEE | RAFHIZRE SR,
M insert panels AN —EHENEZ G . BFBATLUGESEERIN Delete
inserted panels EMIFREANE , BRISPINETRINE.

1.2.4.11 RENA>EEINHE>Tools Menu>Set Cylinder Degree

XfF cylindrical EtEAEMEF  IRBEXHFHRRE L —PEAIEIE
crosslightview SE#IEXNEHERR=HEEIEAR , REEERAES 60 E ,
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T ERTRAYRR

FEM_Structure

alas_oxide
algaa=s(x=0.335)
algaas(x-graded}
algaas(x=0.67)
algaas{x=0.001})
ingaasp_mx=0.24
ingaasp_xy(x=0.52
inp

algaasix=0)

_ algaasi(x=0.5)

+X q2

FAFEILUEITSEBAIR tools->Set Cylinder Degree SRR AEFFHIMAE ,

TEXFEEFBAM 0-360 EZERWEE—MAEFH R OK %4

Set Cylinder Degree ot

Set Degree @ |90 (10-360 default =60)

Default | K I Cancel

FEFRROBIFEY R 90 ELUSR7ANT

3 214 T 3L 238 T
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FEM_Structure

alas_oxide
algaas(x=0.335)
algaas(x=graded})
algaas(x=0.67)
algaas(z=0.001}
ingaasp_xy(x=0.24,
ingaasp_xy(x=0.52,

inp
algaas(x=0)

1.2.4.12 REAINE>EEIRIHIE>Tools Menu>FDTD Control Parameters

FkiRE FDTD H—L24ZE , XT FDTD RYAHALAS NS EATNRAE File

Menu->File Open->FDTD View. FDTD &8 BT EAFLUT =2 :

1) Primary Settings

Primary Settings E#RPHEISEF].sol 3WEHEY fdtd model EEREXIR :

fimport fdtd data

£% FDID settings

$5fdtd model export wvar=density wavel range=[0.3,2.0]

fdtd_mndeﬂ export_var = density wavel range = [0.3,1] 5&
PML thickness = 2 boundary type = [1,0,1] 55
buffer v = [0.25,0.5] nb wavel = 20 ==
cell size = [0.02,0.02,0.02] adjust_xdim = 2 =&
iauto_dt_step = 5000 iauto_dtZ2_step = 500 ==
gutec_finish = yes autoc_until ratic = 0.1 interface = &X =&
fixed time = 0 watch pointl = [1,5.753,1] EE
watch point? = [1,0.5,1]
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FDTD Control Parameters >

Primary Settings l Boundary Condition ] Advanced Settings | Field Monitor Settings

FOTD Solver Aot - Acceleration
{* Mone
Max. Simulation Time IEIi steps C GPU
" MPI paralell ll— PEs
W Auto Finish
Auto Finish Parameters Wavelength Settings

Atl 5000 steps min. 0.3 {um}
a2 00 steps max. |1 {um)

Convergence [q 1 # of points |20

Criterion

11

Cell Sizes
Field Manitor Locations

(1, 5.75, 1) Add X |0.02 (um)

(1,0.5,1) it v 0.0z {um})

Delete Z 002 {um}

HE

Hrb field monitor location 5.sol 34479 fdtd_fieldmonitor FRRYEUEERTS

R :

fdtd fieldmonitor =&
target_region tag=planeX¥ ==
s3imalation_space=devicespace &&
monitor comp=Ez &£&
FFT=no &=
atep start=0 =
atep_end=2000
interval=100 =&
resgolution=(0.5 0.5 0.5) ==
tag=Ffield

2 ) Boundary Condition
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AXiRE PML NEEMAOREE. 2HHSHE fdtd_ model FHI

PML _thickness #1 boundary type SE3EETRL,

FDOTD Control Parameters >

Primary Settings Boundary Condition l Advanced Settings | Field Monitor Settings

Boundary Condition

X Axis  |Periodic -

Y Axis  |pML -

Z Axis  |Periodic -

PML Thickness |2 {um)

Space Between APSYS and FOTD Boundary

-¥ Side |0 {urm) +¥ Side |0 {urm)

- Side |0.25 {um) +f Side |0.5 {um)

-Z Side |0 {um) 47 Side |0 {um)

1.2.5 RENME>FEEIGIRE>Windows Menu
1.2.5.1 RENE> KB >Windows Menu>&BOHE

BEOABBIIE=/1XBIN window->Cascade, Tile Horizontally, Tile

Vertically , S3IFNGERIFMBNEORITEEHS. KENFHEERSTTHE

&
N
a
b=
b
N
&
E.[



5, AITFER

32 CrosshightView - CutePlot - Cut 20 Cantour - ax1.std_ 0003 - Log {Hole Cone/cm3) - 4
Filelf) View) Optioni0) Teohfll LED StudiolD) WindowiWl HelpB)

% 218 T Jt 238

— - enFie vt [Eica sl
) | [ ) Scan Bias - ox - current i1 - vohtage elm =l
J T 20 contou 1 ot 2 0003 ol ot 27— 500000 el
[=a) | [ | T30 Surfoce il _ox1.std 0003 —hole cone [Slel=]
[+ cut 20 Cantour - ort.c 0003 - Log (ol Corcfem™3) -4

Plane 1 2=0 -

) (o) () () [

+ /(=2 N
ot | e | [s-comneet| Leg
I 10
=5 (R
Contou | (Surtace W Eovact]

s | -

| -

Log (Hols_Conclems)
7205

Material Number

Cut x from 4.62008 to 6.7
Cuty from 14.4615 to 6.00115
wh
"
ul
E
4w
A
6
.
2 b
o
T z 3

0 0 g T O s
Distance(um)

index | Material| Color| Type | Transpe
2 1| algaasi semican... [ 04
" | 2 slgans... semicon.. [ 04
!77 3 inp semicon.. [ 04
M | 4 | ingoas. semicon.. [ 0.4
= | s ingaas... semican.. [~ 04 |}
V| & | sigeast semicon... [~ 04 -
= | 7 | slgenst. semicon..|[ | 04 =
AR comicon.. [ 04 L
) slgaas... semicon.. [ 04
= | 10 slas_oxi insulstor [ 04
< >

Flinelp F2z00m in Flzoam out Fregion view Firatate Fémave Flioveriay Fiiz conned

iew FTNtullscreen FZmesh view

Xe1.34483, 1=-3.9001

- Mesh Size = 2124, iangle Hum = 2

BOHBIAR, — Cascade

3¢ CrosslightView - CutePlot - Scan Bias - exl - current 1 - vahage |1
Filelf) Viewd] OptioniO) Toohfl) LED,StudiolD] WindowfW) HelpiH)

D Contour Fill - oxl.std conc - Cut at
15

End Cut Pai

e

ocw | (e Woube | e e
= |H8)|[ .

e e )| | ETENNERD

Tosmin |

Togen | [ onee )
PN

oty | (rzomec] (“lag |

10

T
Contact Currente1>(Aim)

L o

Start Cut Paint (462009 14,46

=]
e [saonis | )

=)

(Hole_Conelem"3)

FEM Structure - Cut st 7 = 0,

FEM_Structure

Y@=

e | Materisl| Color] Type | Tramsps
1| algaest semicon. |~ 04

[ TEM Siucr

— sl

T Open File - ox1.5td 0003

v
2 2 " . icone. [ 04 Log (Hols ?g Fc'zﬁ
CARNP St S
3 e semicon.. [ 04

| |
¥ | 4 ingass semicon... [ 04
=1 )
F | 5 | ingass. semicon.. [~ 0.4
P | & |algass sermicon..|[ 04 "
v 7 algassi semicon... [ 04 1)
[ 8 | algassi- semicon... [ 04 YN
I 9 algassie semicon... [ 04 ie Material v
¥ | 10 alssosi | insulstor ([ 04 8

.

2

' Ty L T

Distance(um]

< >

Flinelp F2z00m in Fizoom oul Faegion wew Protate Fmore Flioverlay P conned Fiplot prope

Filiboundany wew F1Tfull screen FZmesh riew

Ke818737, Y=-S.50T12, Mesh Sizs

2124, Wiangle Hum = 27¢

BOASIG -

& 218 Tl

Tile Horizontally

33
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1.2.5.2 REME> FEIRHE> Windows Menu>Status Bar

BB HIE IR R IR B E b MRS,

P2

1.2.5.3 RE{ A > FE8aIEEAE > Windows Menu> Full Screen View

REEF R R,

]

1.2.5.4 REINE> KA >Windows Menu>Switch to Old GUI

Yl & crosslightview WEBMR AR E , MR F B F EH # 7 FF \GUN\

CrosslightView_old.exe.

B=Ekp ISIFHEERSE

2.1 TSHhEEEREE > F I HN= Y (str)

BRMDEAUSTHES str KHENE |, —ihiiRREFEELLRE

219 7i 4t 238 U
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'#Open Str |

*
FATE#=f%fH->Open Str File £ — , EXEEFIRFEEETEN str X
HBHmE HF =HE

T X
« v 4 > IEEERE » AIEREER (B » bgbackup » recentcases » 3dstr v | D EE Adstr” -]
Ry FEs vy 0 @

f@ OneDrive ° =3 EHHEE =3 o A
S— 2 plane2 2016/6/2 16:16 i
— from_mxic_full 2016/6/2 16:18 pre=—
n R (0) 4 2016/6/2 16:18 pro-—
= BF ) A 1 - P
4 0¥_bf export.str 2011/6/13 13:44 STR Z2f& 42,305 KB
£ o 4 01 substr 2011/2/1017:21  STR 37 17 KB
+ = 4 01_sub_2d_new.str 7/1916:53  STR 34 2KB
b EF 4 1_after_mask.str 919:08 STR 3044 4,507 KB
W =" 4. 1_mask.str 2011/1/19 19:07 STR 3245 273 KB
o, THEE (C) q 02_sub.str ZC“_;‘:Z_J:‘ 017:21 STR iﬁ- 29 KB
4 02_sub_0.str 20117210 17:21 STR 32i4 17 KB
- FEEE (D) . =
4, 02 sub 1:str 2011/2/1017:21  STR =z 17 KB
- AR E) 4 2 _after_mask.str 2011/1/19 19:08 STR 3245 3,651 KB
= M (F) 4 2_mask.str 20111191208 STR 37 3,651 KB
- FHIEESE (GY) 4 3_after mask.str 2011/1/1912:09 STR 3245 3,442 KB
| 3_mask.str 2011/1/19 19:08 STR 3Zf5 3,442 KB
o P v = i : e
IE(N): | 02_sub 1.str v‘ Str Files(*.str) ~
FIFHO) g

B—75E 2 RS2 ERIA File->File Open->Process Directory , ESEEFEX
HIFEEAISERSUASEBIEER Str Files(*.str) , HESUGFIZFEPIERBRNAY str
X5

T:' CrosslightView - CutePlot
| File[F) | View[V) Option[®) Tools[T} LED Studio[D] Window(W) Help[H)

e

P o Ty o Ty e e e
'ZDU-‘nInJ 'Z{:-umOulJ | Regien | | UndnJ | Ruler

o N

E\; EA

n

1

1

1

i | File Open P” Process Directory

1

! Save File... Device Directory

E Close File Quick Structure View

| Export... FOTD View

1

1

: Print... 'J.;\.]:S Scaléx 'J.Prapcﬁ_}-\
1 i

E Print Preview . J/ ,!-? J
: Print Setup... co i
1

I .

! Exit Plane 1 z=0 -
' T FFF

1

1

1

1

1

1

1

1

1

#
)
S
=
P2
)
&
/\].l
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AT ERN2BIR T HR =410 str 88 ( DBIB=FAR2 mesh , A4R
W, MESIRSERSER )

=Y Material Number,

Material Number

Al

. Si02
Poly
si

0 0.5 1 1.5 2 2.5 3 +X

4 str XX

221 Ui 3L 238 T
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TR

1

Material Number

ingan_3
ingan_2
ingan

algan

B o

=4 str 34

22 TZhEEREE>"HERTENH (BRRE)

SR str X |, FRAahiIEESEGIRESYIHSRET str XX
FHIFMESHEZERMR , AW TNE/7

=2 All Variables

----- Z% Material Number
..... 7 p doping

----- 7% pa_doping

----- Z% n_doping

----- % na_doping

----- 7 Temperature

----- Z Net_Doping

3 222 T 3L 238 T
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BFRAURENRPEE—NREREFEHNDME |, LLalEd 2.1 hry=

#E str SR ERIFR PGS E p_doping H1T7EE , BRINERERNT :

Log10 (p_doping)

. 17.699

16
14
12

10

‘ 8
6
5

EIREETRS —4ERY str XA I AT LAEFRERRS ZEERERERID T

=Y Log10 (P)

— R RN
e

Log10 (P)

- 20.6063

20

§ 15

4.33947e-015
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2.3 TZHEEZLREF>1D Cut Line

#24) 1D Cut Line £ =fiER :
1) LHIBANSETEIE xy contour A cut line

ALlmETESZRE>1D Cut, BINEELAFERNERTEERE->1D

Cut;
2) EAREHIZNTEE xy contour FHY cut line , mEE3EEIA View
Data->Multiple-variables 1D Cut , B{N2IEG x5S WS ERINHEE View

Data->Multiple-variables 1d cut.

3) LHIBMATERE Z FME L cut line ,SEE38IR View Data->1D Cutin Z

Direction, E{f{EREES X EINNIEE View Data->1D Cut in Z

Direction.

2.4 TZHhEEREE>HIRESH

2 IS EINAR- > File Menu->Export.

B=fkD BHHAHEEREE

3.1 BAMHAREEREE > FTHHM=HEES(std)

B=M5EA LS THES std 4RSS

HiE—  RERERAE N ERTESZH->0pen Std File 1%5 >

3 224 T 3L 238 T
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EXHEERIEFEEETER std MHFHRE T &= .

bLEaris X
1 <« ZHEEEER (E) > bgbackup » recentcases » 3dstd > A tutorial_131213dll v & #E'A wtorial_131213dI" 0
mn v FEwes =~ O @
& OneDrive " =t ESit] Fuh
E HERE 1._' inp13.std_0001 413 STD_0001 374 155 KB
o [ inp13.5td_0002 413 STD_0002 Sz 2KB

B [ inp13.5td 0003 413 STD_0003 3zi 2kB

= B [] inp13.std_0004 413 STD_0004 37f 2KB

5] o= [ inp13.5td_0005 413 STD_0005 zif 2 KB

¥ T

) Es

W =5

e IR (C)

- AR (D)

- RS ()

- FHEEES (F)

- AR (G
¥ P 2

SN | <] [std Fileststd) v
FIFHO) Biig

FiEZ : MiESEERIN File->File Open->Process Directory , FEIE1ES 4R
TENEFIEIESUESEBIEER Std Files(*.std) , FAESUHFIFRAIEFAENAY std X
(L

T:' CrosslightView - CutePlot
File(F] | View(\V] Option(D] Tools(T} LED_Studio(D} Window(W] Help{H)

| File Open P” Process Directory
Save File... Device Directory
Close File Quick Structure View
Export... FDTD View

%

3 .
| Mxis Scale

Print... il Property i

'.:!I,'I Eu_hn.‘
Print Preview _ \X @ | . J/ é,_:_; .
Frint Setup... 1 . ¥ % #
—— Plane 1 z=0 -
I‘_ F‘FFJ

¥ '\I i '\l If' '\. s '\l Fa T
Zoomln Zoam Out Regien Unde Ruber ‘

=2 N (I

FiE= . 3B File->File Open->Device Directory :

% 225 Ui 3L 238 T



3 226 T 3L 238 T

| File(F) | View[V] Option(Q) Tools(T} LED Studio(D] Window[W] Help(H]

+

= o
| Zoom Out
]

| File Cpen >| Process Directory L
Save File... | Device Directory |
Close File Quick Structure View
Export... FDTD View
Print... /}ins S-:alv; '/-Fropcrty-\
Print Preview . ‘/‘ q!i- J
Print Setup... %

— Plane 1 z=0 -
8 Lt )
= = N o = /
| Zoomln Region Undo _Ruter

P2 std SCEERTRERIRELSCHEE -

AT e .
Select Save Directory:
» Samsung_Heck v3 densify gea MK #
» send
» Senselock to simon_2016-12-19
» sho format
b star
W star
CSupremlayerMater

» str zip_case
» Taper Line
> Tutorial NMOS 2D
» Tutorial NMOS 3D
» volumelist

< >

RE Elig

3 226 T 3L 238 T
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EIZIMB M TRIATE std XHFIRPIEFE—HITES !

Select std file -
File Mame Scan Number Scan Label
ganled.std_0001 0 void1
ganled.std_0002 1 void1
ganled.std_0003 2 void1 I

AT 2R BIR R = 445107 std 2384 ( 2BIH=MAAZ mesh , 444
W, MESIRSERSER )

IR

FEM_Structure I

ingaasp(y=0.64), InGaAsP(yw=0.64)
ingaasp(y=0.26)
inp

=4 std SRHEEHE

B 227 T 3L 238 T
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FEM_Structure

FEM_Structure

4% std SRHHEME

3.2 BHIEEREE>"H=HTEST (B  BFREF)

SR std XHLUE |, FRALHEZESHYIRESSIHER) std 304
FHIFMESHEZERR , W TERF7x
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#

)

S
=
P2
)

&
/\].l

B primary

----- & FEM Structure
----- “i Material Mumber
----- # Log (Acceptorfcm®3)

7% Aug. Recomb. (E2B cm™-3/s)
----- i Conduction Band (V)

----- F% Current_x (Afcm™2)

----- E Current_y (Afcm™2)

Z: Log (Donor_Concfcm ™ 3)
..... %} Elec Field Mag. (V/cm)
----- Z% Log (Elec_Concfcm™3)
----- % Electron IMREF (V)

----- Z% Field x (Wfcm)

----- Z% Field y (Wicm)

----- Z% Field_z (Vfcm)

..... # Hole IMREF (eV)

----- # Log (Hole_Concfem ™3]
----- Z% LH Valence Band (eV)
----- i Lattice Temperature (K)
----- Z% Potential (wolt)

----- Z R_srh (E28 crm™-3/s)

“% Rad. Recomb. (E28 cm™-3/s)

Z% Stim. Recomb. (E28 cm™-3/s)

Z% TE-Rad. Recomb. (E28 cm™-3/s)

“% TM-Rad. Recomb. (E28 cm™-3/s)

Z% Total Curr. Mag (Afcm™2)
----- 7% Total Heat source (E16 W/m™3)
----- 7% Total_Curr_z (Afcm®2)
----- Z% Valence Band (eV)

----- 2% Wave_Imag_Part

----- ZE Wave_Intensity

----- “i Wave Real Part

..... #2 Net_Doping

----- % Differential_Potential
E-#% secondary

..... #} Absorption (1/cm)

Z Log (Acceptor2fcm™3)

& Acceptor_Conc (E18/cm™3)
% Blk Elec Conc (E18/cm™3)
----- Z% Log (Blk_Elec_Concfcm™3)

Z% Blk_Hole_Conc (E18/cm™3)
Zi Log (Bl Hole Concfcm™3)
----- Z% Bulk Bandgap (eV)
----- Z% Central_Area (m™2)

4% Crystal-Field Hole Valence Band (eV)
----- T2 | oal1ON.Flecicm -3

W

-~

— T B AN ERNE “Primary” —=2 |, ME—YEARKEBR

TEME "Secondary” —#=8, AFAILIREIIRPIEE—NEERETEEHN
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oHE , LLMERX 31 PR=4 std XHEKMNENRPERTE

conduction_band #{7&EE , BENERERUT :

Conduction Band {eV)
1.38042

I 1.35

1.3

1.26

1.2

1.15

11

1.0842

EFETXS 450 std ST BRI LAERERRS ZEE X ERERIDT |
SN TERRAYRZ 3.1 PR "4ER/4E Potential ERYS T -
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+¥ Peotential {veolt)

Potential fwolt)

.55
EN
62413

3.3 EHHHELREEE>1D Cut Line

2%l 1d cut line B9737EMBIEI MERY str SU4RY cut line BETAER , B

K2 T 2IFESEEEE->1D Cut Line.

3.4 BHPEHEREE>1-V Hi%

-V fhEtha ERTEATRZIN scan bias fi%E , AP ALUBT St TERE
£H->scan bias B SZEIN view->scan bias 3£ 1-V fizk , ERAE0ILAS

MEBT B #%H->Scan Bias & 3HINIAA->View Data Menu->Scan

bias Data,
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3.5 BHIRELEREE>EEH.plt HFER

{SEF3BI0 File->File Open ->Process Directory , fTEFJFF A4S IEIES

. plt FRE , REENHYIRPIEREESER plt 34 :

T:' CrosslightView - CutePlot
File(F) | View(V] Option[Q)] Tools(T} LED Studio[D} Window(W) Help(H)]

= = B —— W T
foomln Loom Out Region Unde Ruber ‘

= QN[

1

1

1

i | File Open P” Process Directory

1

! Save File... Device Directory

1

' Close File Quick Structure View

| Export... FOTD View

1

1

| Print... (s Scale | [ Property |
1

E Print Preview ) J/ é‘? .
: Print Setup... . A 8
1

1 .

! Exit Plane 1 z=0 -
1 I\_ P‘P’F‘l

1

1

1

1

1

1

1

1

1

e ar X

1 <« FEHEEEE (E) » bgbackup » recentcases » 3dstd » A tutorial_131213dll LN ) #|E"A_tutorial_131213dIl" )
EH v DT =~ O @
¢@ OneDrive - EF SR EEE Eiil) S

o 4 inp13.plt 2013/4/10 9:39 PLT =i 2KB

|
= BF
)
¥ T
bE=
W ==
e IS (C)
- RS (D)
- IR (E)
- RS (F)
- FHEES (G)

= s v
THEEN): v| Plt Files(*.plt) v

12EHE plt HESEH—RHEE , EESIH TZ plt SGFRIFFEERIE |

#
)
R
=
P2
)
&
/\].[
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SITFEFRTR (plt plot 1 — plotn ), & Plot ({F—NEf , 0 1-V sk,
SHHHEL,
X

inp13.plt Plot Mum=11

L L e e Plat Selected
Plt Plat 3

Plt Plot 4 Plot Al
Pt Plat 5

Plt Plot & Cancel |
Pt Plat 7

Pt Plat 8 -

Plt Plot 9

Plt Plnt 10 Bl

Dietail :

Iplot_xy variable=band xy_from=[ 0.1000E+00 0.0000E-+HI0] && xy to=| 0.1000E- =]
yplot_xy variable=total_curr && z=5 grid_sizes=[35 35]|0

| | i3

A LEXNEEPIEREE NS SN EFHITE Rt "Plot Selected” 47

FAFIERERZ |, siras “Plot All” 4% plt SMEBRRFENER.., &% xEER
RRSTIROTER (90 Apsys.exe ) SRAME plt 324 , AP EJLAESEHAY DOS

aLEOFERIXMLIEIIE




Crosslight¥iew\Debug\Crosslight¥iew.exe

D:Napsys_exanples\i_tutorialc:\crosslig\APSYS\APSYS.exe camel.plt

FEAERIRARERIERA gnuplot.exe TR , MITTFEFR

File:gaas10.plt Gamma= 0.2983904129E-001
1 | | | |

0.9

0.8

y

0.6

0.4 - -

Wave Intensit

0.3

0.2 -
0.1 + =

D [ I T I [
0 0.5 1 1.5 2 25 3
Distance (micron)
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Material Number

Z (micron)

0.045
0.04
0.035
0.03
0.025
0.02
0.015
0.01
0.005
0

X (micron)

SISk BRINEE

4.1 SHINEE>BIEER

BIEHIZEATLUSERAIERAE X F1 Y FoE_DHE TEE

F5iE—  RTESEERIN Option->Flip X Axis / Flip Y Axis

755 : TE#A%4H Property->Axis Property->Flip Axis

X ERIERRE—HR , BRERFDETUSNER IESRE

Property->Axis Property.

4.2 SRINEE>FEEIER

S NHRIZHZRERSH (TER std X4 ), NRAFEERERER
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FEMSENTERITES , JLUER Crosslightview FR{AIZE R HRIEIT
ECEKINEE DERERBRAASHGIR EHREERNAMER AT ER X
F RRSREREFEEXRFIEA SN EFNTESHEIIRFERHEA
Fi&E, BINRETEBESNARMS->TESHIIR,

4.3 BRINEE>log I linear ik

XITEESR(EEY log B linear R75iARILASNRIENAESHAEME->FH

TE=%->Log.

4.4 BHRINEE> =HEE

JHF=HNTED , BAITLUATE xyyz Fl xz =AML 3d cubic

contour fill #17 cut , BK cut AiETUAS N ERTIEREEH->2D Cut.

4.5 SEMEE>SESH

3 ERImHER->View Data->Combined Plots.

4.6 HHINEE>HIZERI B BB

FER7R scan bias 5 band diagram ghZkRt , B AREEEEBERRAX
WBHETSRERE |, XAHERERZR TEAZRE T region IREHRIEESEX

BTIK , BB EEET 2N ERTIEZRZ->Region B#E KB A

->Option->Select Region,
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4.7 BEINEE> RS ER T

XTI ER , BPA R EE I RS THE— e/ LAt
B , W TNERTRAI=4EE5

FEM_Structure

ingaasp(y=0.64), InGaAsP(yw=0.64)
ingaasp(y=0.26)
inp

SNERFA VEZELSEAIF inp , FEEFRRE NORMESIZRER inp B2k
ISEGH | 20 NEIF

Index | Material | Color| Type Transpz

2 ingaas... - semicon... | 0.4
3 ingaas... - semicon.. | 0.4

<=7

BENERERNT |, inp MEHRIRIRIERT | BIBLIEEERISING
MBI BB
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FEM_Structure

ingaasp(y=0.64), InGaAsP(yw=0.64)
ingaasp(y=0.26)
0 inp
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