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CGSim Version.20.1 $F#EED ZER

CGSim [FRtiK. RUVBEN DNV ERBEEDOFEE. RURBELED-OHIC
RN Z2L—23 2 YT RDTT7TY, CGSIm (XT 1), VILiN—,
RAMRADY I bz T7HR—DICFEHONTZEK/N Y r— T (CGSim 2D
Package) & 7 K74 > E ¥ 1 —JL(Cz Dynamics Module. 3D Flow Module) &R &
NTHEY., BRABINER—XIZ 2 RETEBHEMETIL. BRU 3 RTEEREKE
TILDOEE. RUEEERBTETOENTEET, EETIAET S &
DLW T4 —AOKRREIOER A2 32— aVvIckYBERY
5IETYTOA—RK, TOEREH. #HRREORELICFIAT S L
MNHXFET,

v EGuHHE. RURER

@ Basic module

w

L O S SO S S SR SRR SO SR SR

Do not check contours #EEMEM (X 1)

Ay aEREDZERAERE(mm)IEEHEDHE (X 2)
Functions D4 > FODT 5 7RTOHE (X 3)

Functions CTEFATZE52ZHOEMFER. BUEDATE) (X 4)
Chemical Model (SiC)DHE (X 5)

Chemical Model (GaN)D BB ® : #HRLIZI C =B RN O (E 6)
Chemical Model (GaN)DHE® : #ARKIZIG L= RIGETIL (K 6)
Chemical Model (GaN)DZRE® : RIGETIL (K 6)

Chemical Model (Sapphire)® 1) 1) —X (& 7)
RRMEETILOHDEEOHE (K 8)

IR $ E B DA B EX EAREEDENM (K 9)

AR F=ILT+ILFHD Example DB
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€ Flow module

+ BRY—ILTOERHEDBEMEDEM (K 10)
In 77 A ILOREEEDORE (TOREHEE) (K 11)
AIRIE T 74 L A DFERBERDEM (E 12)
BRRDT 1 VT 1 VI BEORBOMERE) (”13)
BRED I 49T 4 T HEODHERQERAE/&/ME) (X 14)
AREBERICE TAERAFHEOUR (RAEHDEREEKTF)
SO A JLIEEHAEDEM (K 15)
VILN—EITRIOMHERE A v — D H O#EEDEM (K 16)
HAEEDRE HEREEAY L) (R 17)

L S S . S SO SRR SRR

& Viewer

File A —a2—®MHE® (Open Folder) (X 18)

File A =2 —0NDHERQ (Projects) (X 18)

LY zy FEREHEDHER (K 19)

FEREEEDHE (K 20)

ERROTXFRA LTI 7MILADEN#EEEDEM (K 21)
Calculator D#EEERE (X 22)

Probe M F v — FEIERFHEEDNHE (K 23)

Probe BIEID F ¥ — FDIRIEFEE, ¥ —H—OABHEEDEM (X 23)
FEPOARILE R EHERE(Reload) DH R

Circle Probes #£REMIEN (B 24)

Cut3D Y—ILMDY')—R (K 25)

L S S . . SR SRR SR SR SR
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Points, lines Marking points
Size
i M .
3 ~ | pud
Page size Points Lines

¥max [1000 mm Shape | drde v Width | thin v
Y max |1000 mm Size |3 v
3d-ellipses

Grid Put point to the symmetry axis -
Grid step -4 mm Dist. 5 w | pud 6'o

[~ Margin visible 1
¥,Y to display Dist to Axis Zoom scale by mouse

Digits after point |2~ 0.1 mm |}

Additional Grid Modes Draw dense grid as filling Correct CF points
Additional Nodes Allowed On avg.screen length | 2 v ||3)(| |D. 1 | mm
Objects in CP

CP - approximation moving objects accuracy mm

In Crystal Position Geometry
[ Modification of Material Allowed [IModification of Grid Allowed
[IModification of Anizotropy Allowed [IModification of Splitting Allowed

[ Do not check contours ]

| " OK | ¥ Cancel

1. Do not check contours MEXTE EIHE (Basic GUI /Options)

EE‘E K Details Grid
3:: % Modify "Main' Blacks: No
v all
.s.s Select block
Lo I
-‘-':35; Q-grid T-grid
|| Faceceare | |JESGHEESEN
et
R Edge aeate _
Balance
25 Sum: 0

17 7 80X
0 Without intervals: 1

Grid Points

Intervals Delta

From neighbour

Refinement

T = =
e R, o Power
LT e
‘V;##fgg¢:¢‘gf¢f$§3)‘:}i Ciback () symmetry () forward
AN !
AN LY CVATATAN i
:m&#ﬁg%é‘%&”‘ [Jupdate Q-grids
SIRAVATAVL o
A 7 (®) Selected PP
(@]

X 2. Grid D&% EE
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Editor IDebuggel Graph I

Chart |

0.45

0.27667

0.10333 ==

-—-‘_-‘-'_‘-l—__.__
-0.07

300 B866.67 1433.3 2000
¥ avis Y awis

[HE D]

Variables: Result A

rom 0010200

3. Functions DEHEH O 7Oy FEE

Hﬂ Functions

Global variables

Functions Editor | pebugger | Graph

Variables for the function

¥ ys T; time; cp; Ppm_vol;c_vol;

£

Code
Result=2323-10%(m_vol/{m_vol+c_vol});

4. Functions 7 4 > K TOREEME
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IR SiC Chemistry Configuration Dialog

Solvent Im "I molar fraction IQD % Al molar fraction ID %

Adjust melt properties: [ Thermodynamic and mechanical v Electromagnetic
—Melt/Crucible boundaries

—Melt/Crystal boundaries
Subzets II 3_ Current I 1 vl Delelel Subzets II 3_ Current I 1 vl Delelel
" all i except listed ¢ only listed " all i except listed ¢ only listed
|Graphite_Wall Set.. | | [GiC_seed Set..
¥ G/Melt [ Alpha [DEFALLT Set.. | | ¥ CiCrystal [ Alpha [DEFALLT Set..

5. Chemical Model (SiC)D &% E EIE&

SIR GaM Chemistry Configuration Dialog

Solvent IE vl malar fraction I?S %

fdjust melt properties: W Thermodvhamic and mechanical

—Gaz/Melt boundaries

—Melt/Crystal boundaries
Subsets |1 3_ Current I 1 vl Delelel Subsets |1 E_ Current I 1 vl Delelel
= all (" except listed ¢ only listed = all i except listed ¢ only listed
|T0|:u Set.. IEInttu:um Set ..
v MAMelt | Alpha N2 [DEFALLT Set. | | N/Crystal | Alpha Ga [DEFAULT Set..
Alpha N |DEFALLT Set.. Alpha N |DEFALLT Set..

6. Chemical Model (GaN)D £% 7 B &

BIR Sapphire Chemi enfiguration Dialog

—Melt blocks —Melt/Crystal boundaries Gas/Melt boundaries

Subsets |1 3_ Current | 1 vI Delele Subsets I] H_ Gurrent |1 DElElEI Subsets |1 g_ Current I 1 vl Delele
@ all " except listed (7 only listed o all i except listed ¢ only listed o all " except listed (™ only listed

| Set. | et | et
¥ &1208 decomposition ¥ Al20%/Crystal v Al203/Gas

— Gaz/Solid & Quter Gas boundaries —Gias/Crystal boundaries

Subsets |3 g_ Current | 1 vI Delele Subsets I] a_ Gurrent |1 DElElEI

i all " except listed (¥ only listed = all " except listed % only listed
IHeater Set.. Icrystgas Set..
¥ Deposits { Surface | Tunesten 'I [ Depozits [ Surface | Other =

7. Chemical Model (Sapphire) D 5% %€ [l
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Charts - Main E

Chart List
R | @ Undao Zoom Eﬂ Legend

e e 32z ety | | ze distribution at monitoring point #1 (3.000000 mm B Lesend  [%

17087030 ; B dNjcR [1/cm3/nm]
M N R [1md]

153783.27F 1--- - -] s Fenmnnes

136696, 24 1= === =- - s koo s oo s Fenmnnes

119609.214

BEISRE—DY A XN

< T

S 53348.121

* §1261.091
N N
Options N
N . N
[ x-Axis Logarithmic N
[ ¥-Axis Logarithmic 34174.08

[[] Chart Nice Min Max
Chart Probe Line

Min Max by Axis 17087.03
Left  |Bottom
Min Max: Auto H H
o T T T T T
e 0 50, 1242R [ﬂl:;].zqm 240.3735  320.4966

X 8. mRMEETILOHE A (View 2D/Chart)

HIR Additional Residual Setti

— [ Ienore Heat and Flow residuals in

¢ except lizted blacks {+ only listed blocks

I Set..
— I Ienore Scalar residuals in

¢ except listed blocks ¥ only listed blocks

| Set..
—Residual convergence criteria

¥ &bz PRes.

Shared | |1e-006 N Jie-020

T joooot J1-030

Radiation [0.0001 [1f-030

e joonot | 1p-0s0

Wy DL |1-030

Wz joonot |1p-030

P jonon |1-030

E | T || SE

B jonon |1-030

Stress  [0.0001 [1f-na0

Defects  [00] [1}-030
\Sealars  [i01 JR-us0

9. URFRHIEEZEDE A IEEBEE
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File

|8 Olc| [wiz [« [l TOEBR 4N X X

e |
& A‘I Dy: Delta-Y /]
o ) b - AL} =%
=3
D: g
Coords
’7“1’: 0539
1A
O: 0.0174
D 0074
Cy: 0.0104
v Shaw D
Dx: Delta-X KA
JI7LURADRAE
(H—=VILD) v TER)
X 10. BRYV—ILTOIEBOHERMEE
Find Text
[ | Find Text |
) Backward ®) Forward
[Find Line
3 [3][ FndLie |
PROBLEM G —
eI TEE A D
bomm—=TYPE-=-=-
= : |

11, In-7 74 IILDREEE ((THIRE)
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Cutput Parameters

DGR CGS Structured PLT Qutput (key 1 w

Only FLD Output (key 03 1
Structured PLT (key 1D L
FLD CGS PLT DGR Output Ckesy 103
Animation CG5 PLT DGR (key 11
fnimation PLT (key 120
fnimation CGS (key 13) |
frimation DR (key 14)

DGR Cis atructured PLT Qutput (ke 1h)

12. Flow Module IZBITHH AT 74 ILDIEEEM

SR Automatic Radiation Flux Correction Parameters

Maximal Radiation Flux Correction Step |I].I]5 |

Radiation Flux Correction Accuracy |I].I]2 |

PID Alearithm
Ki coefficent | 1000 |

Kp coefficient | 10000 |
[ fveraging iteration period |m |]

| 0]9 || Cancel |

13. Averaging iteration period % Bl
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BIR Variable Limits

Minimum Mazimum
Minimum Masimum
i 1e-20 [
T [1e-20 | 2000 |
£ 1e-20 ]
U |-1e+20 | [1e+20 |
LT 1e=20 100
Wo|-le+20 | [1+20 |
Turbulent
F |‘18+2[| ||]e+2[| | Wiscosity |1E‘2|J ||1 |
o |-1e+20 le+20 [ Ratiton Flux 152 158 |
| QK || Cancel |

14. Rad flux correction 2D mKE/Ex/MED 15 FE EIH

Bl Magnetic Field Parameters ? X

Magnetic Field

Uzer-defined Coilz w
Href [0 | [m]
Y ref 029 | [m]
Zret 0 | [m]
Bref [03 | M
Cails
Mumber of Coilz
Current Cail
Current Cail Delete Cail
Name |Goill |

%G ] Mormal [T [ ]
s m] Mormaly [0 [ ]
7o ml NormalZ 1 | ]
Gument [| | Radius [m]

Increase Approximation Crder of Source Term for Electric Potential

Lorentz Force Approximation Type |2

a4 JLDEREEME (User Defined Coils)

Cancel

15.
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Are vou sure to start computationsz?

Exizting resultz will be overwritten!

0K

|| Cancel |

2 16. FEANCHAINEG A vE—Y HEREOLEZDAE)

Variable [ Curr.value [Min [Max [

Material Fluid_Si_me>
Area_Facel 6.981E-5 1.29B1E-5 |7.7253E-5

Bx[1] 0 0 0
By[T] 0 0 0
favani 7.3939F-7 4F-20 2 3306F-f

Vectors .

Vector

[exea v][# [

Vectors Size Vectors Density

Press Shift to increase speed Press Shift to increase speed
Vectors Scale and Density

scale 11,67 | ensity [5.3851 || appiy |
(VMax=0,3)*(5cale=119.67)=35.901 mm

Draw Mode

) Draw as direct lines (®) Draw as fiow lines

Size mode Color mode

®) Relatve ) Uniform (®) Black

Scale O White

@) Linear O Log () Black White-adaptive

Skip Vectors if Size Less Than

e 12670377

Draw Values
(®) None Format
k]
O Rotated [CJonly in fill area
Vectors Width

H=====

All

|(New> |

h i

I {
I J il W

X 17. #ER/AAEREICBITAHMERZEENRY L
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File

Open
Load From List

Append File

Open Folder

Edit List and Reload
Reload
Save File As...

Projects

Save Model Settings as...
Import Model Settings
Copy Model Settings
Paste Model Settings
Default Maodel File

Print Image
File Info

Show Warnings for Files Loaded
Maintenance Files List

Exit

18. View2D O File * = a1 —

X[ 19.

Legend Param .

Orientation
(®) Normal ) Rotated
Options
|:| Dynamic cursor
[+ Show units in var name
[]'out of min,max’ colors
Insert 0" label
Mice Labels Values

Log. spectrum - labels positions. ..
Logarithmically Equally
Defaults (all variables)

Intervals IZI

Legend Labels for Variable
T |
Default O

Intervals (®)

Delta O

" Apply

E Flood Param| ||"fF Legend Font|

Legend M/NT A —42

i
Bl
B
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20. By Spectrum Parts #BEZ FIFA L I-F SRR~

0 564.14 1655

8.3776 864.64 1655
9.026 864.66 1685
9.83063 864.71 1685
20,224 864.95 1655
Z7.889 866,31 1685
36,900 867.81 1655
44866 869.83 1655
48,120 870.78 1655
b4, 068 877.3 1685
ho.633 873.00 1655
hb.633 873.2 16850

B1.037 873.25 1685
R4 919 RT3 39 1RRAK

21 FEROTHFRAT—2 ELTOHE DR
(HASNE=THXFIX LT 7MILOHE)
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Built-in constants: Pi=3.14159... ~

Built-in functions:

L= (x) absolute wvalue

Signix) if x>0 then 1; if x=0 then 0; if =<0 then -1;

Sgrt (=) sguare root

Exp(x) e raised to the power of x

Ln (x) natural logarithm

Lgix) denary logarithm

LnEx (x) if x>1 then Ln{+x); if x<-1 then -Ln(-x); if -1l<x<1 then 0;

5in (x) sine {argument in radians)

Cos(x) cosine (argument in radians)

Tan (x) tangent {argument in radians)

ArcS5in (x) arcsine [result in radians)

LrcCos (x) arccosine [result in radians)

ArcTan (x) arctangent (result in radians)

Shix) hyperbolic sine

Chix) hyperbolic cosine

Module (x1,x2) Sgrc(xl*24x2"2)

Min(xl,x2) mimimum of x1,x2

Max(xl,x2) maximom of x1,=x2

MinCfVar (x) minimum of wvariakle 'x'

MaxCfVar (x) maximum of variakle 'x'

Stepix) if x>=0 then 1 else 0;

IfThen(xl,=x2,x3) if xl1>=0 then =2 else x3;

DDX (x) X - derivative

DDY (x) ¥ - derivative

DDF (x) frame wariakle (e.g. time) derivatiwve

Note. If default units of length are "mm", the result of functions
DDX and DDY is given as "*/m". So, DDX(T)=(dT,/dx)*1000.
Otherwise (not "mm") DDX(T)=(dT/dx).

W

General Build-In Functions

22. Calculator THIARIELEHD—&
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Bounds B

Variables
One  Multi Distance=58.625 Var [mm/mir] =0. 45486 $51undo zoom | [ Legend

Vgrimm/min]

¥[mm] A
¥ [mm] 0.4538
M [mm]
Ny[mm]

TIK]

Qrelt{\/m?] 0.4578
Qaryst[W/m?]
Vreg[mm;/min]
0.4568
Varyst{mm/min]
VG[cm2/min/K]

[P Y

w

0.4553

77 0.4548

791
799 ] o.as3
e

Single | Chain

0.4528
Options

[]¥-Axis Logarithmic
[ chart Nice Min Max
[w] chart Probe Line 0.4518
[w] Chart Marker Line
[+ Animate Selected
[+#] 5tart/End Marker 0.4508
[+ Draw Bounds Names
X-Axis Mode

x]¥]

Min Max by Axis
Left Battom
Min Max: Auto

0.4493

0.4488 | . . . . : : : .
0 18.0834 36,1665 542503 72,3338 90,4172 108.5006 126.5841 144.6675 1627510 130.8344 198.9178

T Distance [mm]
Madify Auto Length=198.92 mm Area=1,2391E5 mm2; Ygr[mm/min]: Min=0.44882 Max=0.4587 Average=0.45269 Integral=0.056095 [Copy]|

[ Chart Points, Lines. Caleulator || 11 Swap Ends @I m 19” Tdd ‘I]T;.”HF" B Table H [ save chart ” Report ” ¥ Close ‘

‘(ﬁ* bound to show chart. Click chart to show point in screen. Chart: <Mouse+Left>-Zoom; <Mouse+Right=-Move Chart.

23. Probe D F v — F R

| et mdn: format apphed a5 'd. because of eaul label values,

gw_'ll

m TIK]
ooy | e —
QELECTRIC B
T ] 1723.29 -
Ul o
vimk] L
Wi [l 2
=

1797

et :

PeieA-L SRl

LA -:—- ! B CLr . ST TN S

172t

17153 H :

0 13 M 5 M 95 114 133 152 171 190 209 228 247 266 285 204 123 M2 MO
Anghe

Mntervals| X0 4 [Min=1715 Max=1724 Avg=1720] E |8 o7 | M Tasle | G save Chart | 3¢ oo ||
sexreen. O PR h.

iﬂlﬁpﬂhhﬁﬂﬁlﬂ.f‘“

R, FME. il

24. Circl Probe EH&E
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CERTED — O *

Tput file plev20 1/300mm_10in| |
Harizantal

Count

1

£ |0E&

Z (0438

fzimuthal

Count

1

Phi |20

Phi (60

| Fun |

| Wiew |

25.Cut3D Y—ILDEEEM@



