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KLOE SOFTWARE SUITE

e 2 mains softwares

/ COMPUTER _. . \ ( DILASE 250/650/750\
Time estimation

*.LWO

IMPORT

Lithographic
pattern

KLOEDESIGN

EXPORT

e GDSII EXPORT

- DXF

. *”.LWI2D | FILES LIST:

* LWI2D (KloeDesign) ) *IE-)V)\(II? ‘ * * DFL
t « * XDFL

oProcessing of the lithographic pattern Lithographic settings (Speed,
oNO lithographic settings Qnergy, focalisation Iengy




Gray-scale

Microelectronic circuit

Microfluidic chip

&

Optical component

HV mag = det WD pressure 200 pm

15.00 kV| 439 x |LFD 12.7 mm 4.50e-1 Torr Secondaire




[ KLOEDESIGN - Importation DXF-GDSI|I ]

 Example : Microfluidic chip

GDSII pattern DXF pattern

Conception tools :

*Lines
| | *Arcs
¢ y € J w\

Simple objects :
- Slower FPS

Polygons:
Polygon pattern Line pattern - Faster FPS



[ KLOEDESIGN - LWO - Machine’s files generation ]

* Writing strategy
— Vectorial => CONTOUR
— Scanning => FILLING

Stabilisation length (green)
Writing lines (red)

( ) « )
D)
Used for :
Time estimation related to
* Writing speed

* Replacement speed

Lwi2d Contour.LWO Filling.LWO



KLOEDESIGN - LWO - Machine’s files generation
 Stabilisation length

Used to :

* Stabilise the stages
Reach the writing speed
\ requested

|

?
|
YT T

o—> ~— Velocity

\
Starting Velocity Expected Velocity

»

Laser ON Pos}tion
Note: This value have to be adjusted in function of writing speed



KLOEDESIGN - LWO - Machine’s files generation

e Stabilisation length - Fillings

Generation options LWO X

Contours  Filings Traiectoriesl Specialcomponentsl

~Scanline Mode ~Execution Plan
" Immediate Synchronized Laser Trigger
€ Normal Synchronized Laser Triager X Direction : # |ncreasing Y Direction : i+ Increasing
¢ Fast Synchronized Lazer Trigaer '® DEsEEEig @ PeEREEy
g o " Automatic " Automatic
¥ Al multiple Laser tiggers on the filings W Prioity ™ Fricity
| Enable Reverse Mode asked if
~stabilisation length before { after laser synchronization | Circular Spiral Mode
[ pply the defined properties in the fiing options Path from outside towards inside: Path from inside towards outside:
01 mm at the beginning of the trajectary
lm— e feed e i % Immediate Sprchrorized Laser Trigger * Immediate Synch.ronlzed Laser. Trigger
= Normal Synchronized Laser Trigger
= Fast Synchionized Lassr Trigger

—Square Spiral Mode

(% |mmediate Spnchronized Laser Trigger

Apply Clase

Note: This value have to be adjusted in function of writing speed



KLOEDESIGN - LWO - Machine’s files generation

e Stabilisation length - Fillings

Polygon filling options X

~Filling options Filling | Grow / Shrink |

~Filling of the selected polygon————

Spot zize conzidered

Dverlap pitch Filling method: & Scanline

" Spiral

Overlap rate

alidate——— ~Resut———— —Scanling filling propertie

* Harizortal

 Wertical
Apply | I
¢ Optimized Departure stabilization [mm]: |0.1
Export in w0 | | End stabilisation [mm]; |0.1

Show Hide
v Autoreverse Mode
[~ Apply the defined properties
_Fllllng procedure . in the generation optionz
1. Select ane ar more palygans —Properties of the multiple trigger

2. Defing the spot size considered and the overlap rate [V Apply the multiple trigger

3. Select the filing strategy on the filings

4- Click on "Export in Lw0" v Detect the partial overlap areas
and full overlap areas

Remove the filling | Cloze |

Note: This value have to be adjusted in function of writing speed



KLOEDESIGN - LWO - Machine’s files generation

e Stabilisation length - Trajectories

Generation options LWO x

Eontours} Filings Traiectonies | Special compaonents

Laser Synchronization Execution Flan
" Immediate Spnchronized Laser Trigger ¥ Direction : & Increasing ¥ Direction : " Increasing
(* Mormal Synchronized Laser Trigger " Decreasing " Decreasing
i ;  Automati ' Automat
" Fast Synchronized Laser Trigger LEmEiE * Automatic
[ Pricrity r

stabilisation length before / after laser synchronization

0.1 i at the beginning of the trajecton For linear trajectories, stabilization trajectories will follow up the laser ajectony. [n case of circular rajectories,
stabilization biajectories will be tangential from first Lazer point or last Laser point.
[iy]] mm at the end of the ajectony

Optimization of generation

[™ Do not make the trajectories linking test

Apply Clase

Note: This value have to be adjusted in function of writing speed



KLOEDESIGN - LWO - Machine’s files generation

e Stabilisation length — Dot Matrix

+ Sampling the spital in arce
10 Pitch for arc sampling [arcsArevaolution): 10

Fitch for ines zampling (lines/revolution) : 32 PFitch for lines zampling [lines/revolution)

mm &t the beginning of the trajectary

mm at the end of the trajectomn

Apply Clase

Note: This value have to be adjusted in function of writing speed



[ KLOEDESIGN - LWO - Machine’s files generation ]

* Circuit conception
— Positive pattern

J || Z

Lwi2d Contour.LWO Filling.LWO



KLOEDESIGN - LWO - Machine’s files generation

* Circuit conception
— Positive pattern

Polygon filling options %
i i Fill
Filling options iling Grows’Shrmk]
Spot size conzidered 0.01 mm Fllllng of the selected po'}'gon
DRalp Rl n.005 i Filling method: @& Scanline

Owerlap rate 50 b4 " Spiral

Yalidate Result Scanline filing properties

& Horizontal

Selected Polpgons : 2 " Vertical

Apply -
é " Optimized Departure stabilization [mm]: (0.1
( )) Esport in LW | End stabilization [mm]: 0.7

Show Hide

V¥ Auto-reverse Mode
[~ Apply the defined properties
in the generation aptions

Filling procedure :

1. Select one or more polygons Froperties of the multiple tigger

2. Define the spot size considered and the overlap rate

3. Select the filing strategy on the filings

4- Click on "E=port in Lw0"' v Detect the partial overlap areas
and full overlap areas

Cloze




[ KLOEDESIGN — Design basic function

* Circuit conception
— CAD tools - Line [ahe

M ame Line 7004

Color I
Reference Start zection
Puazition » [mm)] 0.000000

Pozition o [mm] 0.000000

Section width [rmm] 0.0000071

Angle Theta 28233387

Lenath [rm] 2369359

e @Ol TN




KLOEDESIGN — Design basic function

* Circuit conception

e @Ol ON

— CAD tools - Arc

Properties : |"-"a|ue :

M ame Arc 7007
Calor I
Reference Start gection
Pozition # [mm] 0.000000
Puazition v [mm) 0.000000
Section width [mm] 0.0000071
Departure angle 208.233387
Length [mm] 3723
Curvature radiuz [mm) 1.184579
Curvature center X 1.044000
Curvature center v’ 0560571
Curvature angle -180.000000



[ KLOEDESIGN — Design basic function

* Circuit conception
— CAD tools - Polygon (oo

Y E= Paolpgon 7010
Calor I
A Positian # [mm) 0.000000
Z Pasition y (mm] 0.000000
Angle Theta 0.000000
Wb Foints 4
Sections Inactives
Foints Edi...
Fill

Remowve the filling

= E (@O &N




KLOEDESIGN — Design basic function

* Circuit conception
— CAD tools — Line array

ElNClCMT/n

Froperties : |"v"alue :

M ame Arrap 7015

Color [
MHumber of lines 20

Position = [mm] 0.000000

Faszitior w [mm) 0.000000

Angle Theta 0.000000

Section width [rmm] 0.0000m
Autoreverse mode yes

Length 2000000

YWariation  [mrn) 0.000000

" ariation v [mm] W
Drelta W ariation « [mm] 0.000000

Delta % aniation  [mm] 0.000000



KLOEDESIGN — Design basic function

* Circuit conception

+
\\-\.
“

ElENC@ NN

— CAD tools — Circle array

Properties : |"-"a|ue :

Y E= Circle Aray 7136
Calor I
Murnber of circle K]

Pozition # [mm] 0.000000

Puazition v [mm) W
Andle Theta 0.000000

Section width [mm] 0.0000071

Smaller radiuz 0.500000

R adius wariation (1.300000
Curvature angle 3E0.000000



KLOEDESIGN — Design basic function

* Circuit conception

+
\\-\.
“

= @Ol N

— CAD tools - Spiral

®)

Froperties : |"v"alue :

M ame Spiral 7155

Color [
Reference Start section
Position = [mm] 0.000000

Faszitior w [mm) W
Section width [rmm] 0.006500

Angle Theta 0.000000

Length [mm] 7.890910

Humber of spires B.000000

YWariation step of zpire [rmm 0100000

bd & radiuz(mm]
Courze direction

0.500000
Counterclockwmize



KLOEDESIGN — Design basic function

* Circuit conception

+
\\-\.
“

B @l oM

— CAD tools - Microlens

®)

©

Froperties : |"v"alue :

Marme Microlentille 7262
Color [
Reference Start section
Position = [mm] 0.000000
Faszitior w [mm) 0.000000
Section width [rmm] 0.0000m

Angle Theta 0.000000

Length [mm] 7.890910
Humber of spires B.000000
YWariation step of zpire [rmm 0100000

bd & radiuz(mm] 0.500000

Course direction Counterclockwize
b azk, MO



KLOEDESIGN — Design basic function

* Circuit conception
— CAD tools — Dot Matrix Pt Ve

Marme Dot Matrix 7371
Color [
K Reference Start section
Z Pasitian x (mm] 0.000000
Faszitior w [mm) 0.000000
f Section width [rmm] 0.006500
A | Length [mm] 0900000
\D I "width [rnm) 0900000
. T N T T I Murnber of itemns an ¥ axis 10
el N (. Murnber of items on ' axiz 10
— [ 3 pitch (mm)] 0100000
=l e e e e e e e Y pitch (mm) 0.100000
"""""" Wirting Direction Horizontal
T o— | : ' ‘ ' : ' ' ' ' Auto-reverse Yes
@ E — . Dot pe Square
R Trajecton vizible Mo
b atrix bype Mormal
o wp




[ KLOEDESIGN — Design basic function

* Circuit conception

— CAD functions - Merge
. 153 Rsh




[ KLOEDESIGN — Design basic function

* Circuit conception

— CAD functions - Intersect
| = [ B




[ KLOEDESIGN — Design basic function

* Circuit conception

— CAD functions - XOR
| g




[ KLOEDESIGN — Design basic function

* Circuit conception

— CAD functions - Substraction
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DILASESOFT

e DilaseSoft General interface

Software Option About Language

Init process

Pre-configured initialisation file :

[nmavsamion

Initialization

Visualisation

Zoom : X 1.00

RGB32 1600x1200

Numerical magnification

Light Intensity Level

[

Turn ON light Camera Parameters

|

[~ Reticle Reference

External window

pm @ 3750m

| [ Reticle used

Angular compensation..

10pm @ 375nm

[~ Reticle to drag

Sensors state

[ ) Front window : OK

VACUUM : MISSING

Laser
Laser Active line
Laser 375nm ~ P Line 1pm
[ Laser 40Snm ] v

Engine control panel

Position X (mm) :

0.00000

L4

0.000

0.000

[~ Keyboard shortcuts

Power control
Laserkey: Active

State Laser

Laser ON ]

Modulation value (%) : [100.0

Wait time before usage : Used

Position Y (mm) :

0.00000

L 2 Set zero
Go absolute

Go relative

[
Normal

Slow

Repositioning velocity (mmis) :

0.000

0.000

Velocity (mmis) :

0

5

1

IR

Focusing stage

Current position Z (mm):
0.013 Velocity (mmisec) :

Rz |

Reach: ,57
0

Go absolute | slow |

Relative up
Relative down

Lithography
Files to process
Add e
File Modulation [Velocity Offset X Offset Y Z Posttion [writing mode Energy variation ___|Velocity variation __|Exposure time
Clear All
Export..
¥

No LWO transformation defined



DILASESOFT

e DilaseSoft General interface

Software Option About Language

Init process Laser

Laser [Active line Power control —

Pre-configured inttalisation fil : LpscEsToon (V) Line 1pm Laserkey:  Active
A
INTIALISATION - .
' 1 Commn) || o) @ we ¥ (owmon) [dgon)
Modulation value (%) : [100

o |

‘Watt time before usage : Used

Visualisation Engine control panel

Zoom: X 1.00 RGB32 1600x1200

Focusing stage

Position X (mm): Position Y (mm):
0.00000 0.00000 Velocty (mmis):

L 2 L 2 Set zero
0.000 0.000 Go absolute Normal

Current position Z (mm):
0.013 Velocity (mmisec) :
0 Reach: ,5—'
,U—.

Go absolute | slow |
Relative up 0.5
Relative down

ol

111

0.000 0.000 Go relative Slow s

Repositioning velocity (mmis): |1
Numerical magnification

[

[~ Keyboard shortcuts

Light Intensity Level Lithography
[ [ Jino Files to process
[~ Reticle Reference Add
Turn ON light Camera Parameters A G File IVe)o:‘Ey Offset X Offset Y. Z Position |writing mode Energy variation Velocity variation | Exposure time -
External window [~ Reticle used
10um @ 3750m Clear AR
Angular compensation.. [~ Reticle to drag
~ Sensors state
{ ) Front window : OK VACUUM : MISSING %

No LWO transformation defined




[ DILASESOFT

 DilaseSoft General interface

— |nitialisation

- Init process -

Pre-configured initialisation file :

INTIALISATION |

Initialization ]

olnitialize the equipment




DILASESOFT

 DilaseSoft General interface

— Laser

— Laser
~Laser —Active ling- — Power control
i) @ || sweuw 36 (aseron) |[Casecore
Modulation value (%) : {100.0
Modulation : I J
Wait time before usage : Used
| ——

olnformation about the selected laser source
o Selects an optical line

oAllows switching on/off the laser




DILASESOFT

 DilaseSoft General interface
— Engine control panel

~Engine control panel

L 2 L 2 Set zero | Fast I 10 Reach: © —
0
Go absolute slow
f0.000 f0.000 Go absolute | Normal [ 3

‘ ‘ Relative up
Relative down
[0.000 [0.000 Go relative | Slow I 05

Repositioning velocity (mmis): |17

~Focusing stage
Position X (mm): PositionY (mm): Current position Z (mm):
; 5 0.013 P
0.00000 0.00000 Velocity (mmley: Velocity (mmisec) :
RAZ | Fast |

[~ Keyboard shortcuts

oEnables the user to move the motorised stages
oAllows to control the focusing device




DILASESOFT

e DilaseSoft General interface

— Visualisation s

Zoom : X 1.00 RGB32 1600x1200

Numerical magnification

[

Light Intensity Level

l | [o0

Turn ON light Camera Paramaters‘ I™ Reticle Reference
1pm @ 3750m
External window I [~ Reticle used

10pm @ 375nm

lar I 5
Angular compensation [ Reticle to drag

o Allows sample viewing

- o Allows positioning reticules

1= o Helps to realign for multilayer pattern
o Allows an angular compensation




 Compensation angulaire



DILASESOFT

 DilaseSoft General interface
— Sensors state

— Sensors state-

( ) Front window : OK '//) VACUUM : MISSING

Diesesotr 650

o Information about the window in open or closed state
o Activate the vacuum on the sample holder




DILASESOFT

e DilaseSoft General interface
— Lithography

- Lithography
Files to process :
Add
B File Modulation [Velocny IOffset X Offset Y Z Position |Writing mode IEnergy variation |Velocity variation ]Exposure time
Clear All
Export...

No LWO transformation defined

o Allows to add lithographic files to the list
o Sets the writing parameters

- o Allows to export a lithographic pattern
. ... oAllows to start writing




* Click droit file list



/ Lithographic settings \

* Focal length

* Energy to apply
* Writing speed
* Gray-Scale

\—/(/.;7/:‘ /




[ Setting of the focusing height ]
* Finding the UV-Focus

Visible FOCUS

RESIST
SAMPLE UV FOCUS




[ Setting of the focusing height ]

* Writing cross (or lines) Focusing optics
h Zvisible-l-n‘AZ

*Z,, = UV Focus point

*Az = Delta focus
o 10um for rough test
o 5um for finest test

Zvisible-l'2AZ F' __________

\_

Z

visible-l-AZ

Lithographic example

UV Focus= the finest pattern

OOOCOGO o (e & & OO0



Setting Energy/speed

Variables speed (mm/s) at E constant

* Writing lines V=1mm/s

Variable energy (%) at V constant

Sample test to be performed (materials dependant)

V(mm/s)\E(%) 100 80 60 40 20 10 1
--

' Over
L exposed
10
20

exposed

50




GrayScale

* Slope Writing

*Constant speed 1=>E=100%
*Energy decreasing 2=>E=80%
3=>E=60%

—_—
_—
_—
_—
_—
_—
_—
_—
-
-
—_—
_—
_——
_—
_—
-
-
_——-—

-_—
_——
—_—



Questions?
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/ ANNEXE \

* Circuit design

— Spot size consideration

\—/(/.;7/:‘ /




/ Circuit conception

* Take into consideration the laser spot size

@spot/2

~




Circuit conception
* Simulation result.
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