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About Crosslight

B Aleading TCAD provider since 1993
B Complete product portfolio for semiconductor device simulation

B Innovative simulation tools to ensure a fast and seamlessly transfer from
process to device simulation

B Ultra efficient 3D structure combined with powerful and easy to use 3D
editor to provide class leading 3D simulation experience

B “Cafe-time Simulator”. Windows based, user friendly graphic user
interface makes simulation more enjoyable.
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MaskEditor

What's MaskEditor?

A powerful 3D mask editing tool for 3D simulation

What are the Applications?

*MaskEditor is a general purpose layout tool
*Works seamlessly with CSuprem to create 3D structure for virtually all types
of semiconductor devices, like MOSFET, BJT, LED, etc.

What are the Basic Functions of MaskEditor?

*Creates device layout files in GDSII format from scratch.
*Auto cutting and generate masks needed for 3D Csuprem process
simulation.
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Where is MaskEditor?

[ @l SimuCSuprem3.0 - cmos ‘ ‘ E@g
File Edit Wiew Actions Project Tools Windo Examples Help

M MG »m RS Xl m WAL EA R

}tﬂége/ mos x] -

n FF g ! 30 mode A -2

. - mode quasi3d L .
Input files 3d_mesh nsegm=3 infile=mesh £|||| =M Output files o

»

Macrofiles |4 o — - e tmpelirm:d.dat
cmaos.in # p substrate e tmpelimyl.dat
initial boron conc=1.8e15 orient=168 | ||| junkitmp
struct outf=61_swb.str i junkjtmp
4 Vet Oxide tmpeliml.msh
et Oxide "
diffuse temp=000 time=15 weto2 || 7 tmpelim.msh
D fl.msh
. . . P | — f2.msh
| # deposit thin layer of Si3H4
deposit nitride thick=6.88 temp=880 ||| f3.msh
struct outf=62_pad.str | geodd.log L
----- zmesh.zst.msg 1
# STI plasma etch il 01_sub.str
foreach %zk (1 to 2 step 1 ||| i etlog
mask x1.from=0.2 x1.to=1.4 =2 _from=1.6 x2.to=2.8 thic || 02_pad.str

H d .
Dld you See ;:ruct outf=83a_sSTI_mask.str 7 junkdataetch.tmp '

foreach %zk (1 to 2 step 1) 0 1) junkdatagraph.tmp
----- junkdataresult.tmp

me here? , 20| g

----- 03_5TL etch.str
CSUPREM WINDOWS Version 2008 P I | I 04_STL liner.str
Built on 2009.7.3.18.10.53 - b
() 20058 Crosslight Software foc. ||~ 05_STLfillstr
=l 06_STLCMP.str
sl 07_ON_strip.str
----- 08a_pwell_mask.str
----- 08_pwell.str
Date: 2010-2-11Time: 10:5%36 || i 09a nwell mask.str
----- 09_nwell.str
Reading commands from suprem keyfle i 10_gate_oxide.str
" L) | nate_nnly_mask. S
End reading suprem ke file 112 =
B Input files ‘[I}]Series files M 4 b M % Funtime msg j Simulation { Error ) output files | @ Help files
Ready CAP NUM SCRL

SimuCSuprem
(installation_path)\Bin\MaskEditor
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Get to know MaskEditor with a power diode Example

[l Maskeditor - diode ===
File View Options Help
PEEIEL I NEEEY R
On all layers -1 0 1 2 3 4 5 b layer]: —
@ B e LA LAY LR AR AR R u..lu.w.-u‘u..[..ul..u“u.,E layer2:
Cut into planes f— _f layer3:
Renumber layers E ] layerd:
EE 5 — —1 5 layercuto—®
@2 E 1 add cute——e
@3 E E
@4 £ ]

4 — — 4

3 —3

2 —2

1 —1

0 —0

R =TIV IR PN PV TR FUVOT I TR VORI IR OTIN T TOOR: O

-1 1] 1 2 3 4 5 b
Ready Wheel to Zoom, Right drag to pan (8, 6)

| File Name : 04 _contactsir
File Type : CSuprem

Variable Name :
Material Number

3D Cube Coniour Paramete
XRange:0-5

YRange : -45-025
ZRange:0-5

VAVAVA'

Constant Value : 0

No Background

Total Tirangle Num: 22226
Mesh Point Num: 1942

\/\/\/\

Material Number

[Poly
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MaskEditor : Create the Layers

[ MaskEditor - diode B
File View Options Help

DEErcsm[CEQQRD H T

On alllayers 0 0.5 1 1.5 2 2.5 3 3.5 1 45 5 layer2: s
T & T T T T T T e T S pyercute—e

45

add cute——@

4

3.5

3

2.5

2 o N
( )

0.5

\ /
|\~‘%\|I|\\\\\\\\

0 0.5 1 1.5 2

2.5 3 3.5 4 45 5

4, 5)

Ready Wheel to Zoom, Right drag to pan

Layer properties for users to define:

*Name/Layer Number
*Size
*Shape

sLayer purpose (general, etch, refill)

*Etch material

*Material for refill (auto etch and refill)

*Etch depth, angle

*Mask polarity (positive, negative)

Polysilicon layer

Layer properties

Properties 4 Coordinate
Layer number 2 Import data from layer -
Index X | y
_Polarity o 1 [1.0000 45000
@) Positive () Negative 7 45000 45000
Mask thickness(um) 1.1 3 4.5000 40000
4 1.0000 40000
Purpose etch - -
Etch material 2nd_rnaterial_for_change etch_depth(um) etch_angle{um) ~| |6
poly 03 (9 |7
8
]
10
11
N n
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MaskEditor: Cut lines

[ MaskEditor - diode [ =)

i B uif‘ A Cut ||neS.3: _

C— MaskEditor automatically

I A cut the layer and generate
43 1 planes and masks for 3D
T N simulation

File Type : CSuprem

Variahle Name :
Maierial Number

3D Cube Contour Param
X e:0-5

YngRm'ge 1-33-025
ZRange :0-5

Constant Value : 0

Mo Background

Total Ti le Num: 200
Mesh Point Num: 1729

Mate er

i 5
Cut file properties @

| Files | Topliew |Cut—opnons I Others I Substrate 20 mesh

cut_dir A A

add cut{unit:um)

Delete cut
Delete all

[T
i

Hint:Double dick to
edit

Set simulation area with mouse on device

Set xrangefyrange with mouse ] l Default xrangefyrange
¥range  min Q0 um max 5 um
yrange min Q um max 5 um

= Use_r .Defined

-
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Automatically Generated Files

.gds file: GDSII files that contain geometric information of the layers, layer GDS no.
and layer name, etc.

.cut file: works together with .gds file to create the cutting options from the GDS
layout. This include the polarity of photoresist, etch depth, photoresist remove,
etc.

.zst file: generated by generate_mask.exe, take .cut file and .gds file as input,
determines the cut locations.

.msk file: generated by generate_mask.exe, take .cut file and .gds file as input,
defines the mask and etch information for each layer. It is used by the Csuprem
as an input file for masks.

.grid file: defined by substrate 2D mesh in the cut property of Maskeditor, these files
are created as the 2D initial mesh files, used for stacking to form the 3D
structure.
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) MaskEditor - led.qds B
File View Options Help
Dedxcym[EQRQRE0EZ 2
I 5l -50 0 50 100 150 200 250 . —
s P17, RSN N A e —-— 1T I CAE
0 all agers E [ [ [ [ [ 3 layer?: me—
Cut into planes = = layer3:
E——— E E layerd:
200 — 200
Example " El
100 — — 100
50 —
0=
o Bl i vt bnben bt b,
50 0 50 100 150 200
Ready Wheel to Zoom, Right drag to pan (3, 250)
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[l MaskEditor - cmos2 (S[E s |
File View Options Help
bedrarm|LfERQEDH?
On all layers layerdz; s
Oif all layers layerd3:
Cut into planes layer44:
Renumber layers ] ”—5 0 5 10 15 20 25 30 35” layer45:
I L s e Al R LA s AN A AR M A layerds:
)43 E 3 layerd7:
14 12 212 layers:
ik E i 3 layer50: me—
45 .
@47 10 - | JE P layer59:
[v]439 layer61:
[¥]50 E [ ] [ 3 layercut
53 E =
o o [ 1] o
I ro C e S S e | | | | E)
2E 11} [} e
E [} [ =
0 —0
2 [T AR AT AR PR AN AT A p
-b 0 5 10 15 20 25 30 35
Ready Wheel to Zoom, Right drag to pan (16,5)

Software Inc,




[ . MaskEditor - mos_interconnect2 E@‘g
File View Options Help
EELIEL TR EEEEEEED
Onaler: | -10 0 10 20 30 40 50 60 layerd?; s—
Off all laers 60 ARARRRAN AR LARAIRAARELAREY RAAMI RARAIRRLADLARANRARR] RARRI LARMIARRE: 60 layerd3: se—
Cut into planes 4 layerdb:
Fenumber layers -4 50 layer48:
3 layerd9:
= layers0: s
nterconnec v —
= layercut:0———=®
Example ik
—E 20
—f 10
—o
4o Bttt bbbl d 4y
Ready Wheel to Zoom, Right drag to pan (43, -12)
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[ Maskeditor - npn = | B ||
File View Options Help
DEWrasmLEQQRBO@?
O all layers -1 0 1 2 3 4 5 6 layerd?; —
PTIr T [T T T[T [T T [T T[T [T T[T g
0ff sl layers 6 E T I T 1 T ‘ T | T I T | ™ 6 |ayg[44:—
Cut into planes E i layer4b:
Renumber layers 5 5 layer4b:
| E layerb9:
a = layerb2:
4 - é ] layercut:
7 add cut@———@
Example |
2 —2
1 — —| -1
0 —; 0
[N VPTYTRTIY FUTY TSR FYVRY FAYVA POTTNIT FRVTYIURTI UTY PITT1 FOTTUTOY: I
-1 0 1 2 3 4 5 6
Ready Wheel to Zoom, Right drag to pan 9,2
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Silicon Hybrid Laser Example

http://techresearch.intel.com/articles/Tera-Scale/1448.htm

Intel and the University of California Santa Barbara (UCSB)
announced the demonstration of the world's first electrically driven
Hybrid Silicon Laser (2006).
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http://www.intel.com/pressroom/archive/releases/20060918corp.htm

Silicon Hybrid Laser Example

layer]: s—

layer2:

layer3:

layerd:
layerot:0——0
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