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Setup job
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End

Design conversion (wafer and mask)
Troubleshooting main error/issues
Greyscale
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1. log in on CAE
i ] 216 Heidelberg MLA 150 - MaskLessAligner 10.11.2022 08:08:17 00:04:43 %
o 216 Heidelberg MLA 150 2 - MaskLessAligner 10.11.2022 08:04:43 00:04:17 $

2. Start the menu

—> If not started yet, open the desktop applications (control and camera)
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1.B — Setup job

input required
« First be aware of this colour rule regarding boxes

input optional

MLA150 Menu (v1.6.0) HI1416-10mm
File Tools User Info About

S o | e
X [mm] Y [mm]
Exposure Info Progress Info Hardware Info
Load Substrate po - g 8 -107.363 71.114
= 5 Job _ Status Numeric Values
=] xpose Jol Job Name Job_1502 No. 1502 Exposure Status
First Exposure Substrate Size [mm] Height Pos |X [pm]]Y [ Pos |X [} [um Design Number of DMD £ Z Motor [Steps] 3
Alignment Design Name Layer |First Exj| 1 Stripe Number of itterferometar oK Piezo [Steps] 2235
- : Design Type Convert 2 Time [hh:mm] of Window _ OK Stage Al Pressure oK
Series Design Size [mm] Mode Romaining Time Write Head Initialized AF Air Pressure [bar] 1.60
Draw Mode Dose [m3/cm?] Defoc. = 7 [hh:mm]g Stage oK. Chuck Vacuum [bar] -0.86
Positions Positions Cameras OK DMD Voltage [V] 5.18
Tnspecton Laser oK Laser Power [%] 100.0
Conversion 0K Laser Wavelength [nm] | 375
Setup Job fl\
Job U
E—-n—-—-w-n-i 1) Job: Load a Job or enter the name for a new Job. Select the Exposure Mode.
Name Number Exposure Mode ‘ New Job Restart Job
S = 2) Substrate: Choose a Substrate template or shape.
[Job_1502 d502 anaar ‘4 Load Job Save Job
' - 3) Layer: Select the Layer to expose. In the chosen Layer, select the Lightsource wavelength and load or create a Design. For overlay exposure, load Alignment template.
Substrate
Substrate Template Shape Size X [mm] Size Y [mm] Diameter [mm] Thickness [mm] ptional: In the chosen Layer select a Resist template.
Layer
Layer Laser [nm] Laser Power [%] Design Mode Exposure Bitmaps Alignment Settings Resist HAR Status Dose [mJ)/cm?] Defoc Duration Angle [mRad] Date
FirstExposure off Prepared
7~
(3
NS
Add Layer Copy Layer Delete Layer
Proceed
| Load Substrate [ First Exposure £ Unload Substrate
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Job

Name Number Exposure Mode Restart Job Substrote

{Job_1502 1502 Etandard o i e Substrate Template Shape Size X [mm]  SizeY[mm]  Diameter [mm] Thickness [mm]

 Create a new job or load one « Double click on the orange box to chose
-> when done setting a job, you can save it your substrate :

(please give it a specific name, jobs without

ill I
one will be deleted) =  Wafer X inch or Mask X inch (X = diameter [in])

* Chose the exposure mode : = Small : if your sample is smaller than 50x50mm

= Automatic X template : if you are not sure about the

1.  Standard : Expose the design once / :
dimensions of your substrate

2.  Series : Expose the design N times with
different parameters for dose and defoc _ _ _
> how to determine optimal parameters for - Thickness value is not important

your project

3. DrawMode : Use the camera to expose
designs (bitmap format) in specific location

4. Inspection : To inspect the loaded substrate
with the camera
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Job layers

- Each layer is determined by : design + laser
parameters for the exposition (Dose and focus are
set later in the process)

- Each lithography step of your process flow can be
represented by a layer (In this case save your job
and reload it [see slide 5] when performing further
steps)

- You can add, copy or delete layers
Add Layer Copy Layer Delete Layer
- It exist 2 types of layer :

- First Exposure = no alignment

- Layer 2, 3,... = with alignment

-
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Job parameters

. Laser : choose between 375nm and 405nm

375nm : 15nXT, AZ 40XT / nLOF, SU8
405nm : AZ 1515/ 3007 / 3027 / 10XT

* Laser power : 100% (filter is used for Greyscale)

+ Design : Choose from the list of converted design
- See Chapter 2 to convert your design

«  Exposure bitmaps : to add extra bitmaps image to
be exposed in specific positions

* Resist:
1 - LargeDefoc = to extend focus range
from [-10;10] to [-25;25] = used with 20 to
100um thick resist

 HAR (High Aspect Ratio) : increase the depth of
focus - require higher dose
Large - for 100 to 300um thick resist
X-Large - for >300um thick resist
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Alignment Settings

- Can be set only for non-FirstExposure layers

- Load an alignment setting or create one

a) Name : to find the settings later in the list

b) Top or Back side alignment (see next slide for more
information about backside alignment)

c) Position of the marks : enter the coordinates of your
marks

d) Camera for alignment : the one used during the
procedure

e) Alignment Correction Options :
- Rotation : minimum 2 marks
- Scaling and Shearing : minimum 3 marks

Alignment settings

hv

‘ b ‘ Top Surface

Pos X [pm]

Y [pm]

1

0

2

3

4

Positions

1

Camera for Alignment

@ @® Low Resolution

O High Resolution

-
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Alignment Correction Options

Rotation [mRad]

@ Scaling X /Y

Shearing [mRad]

Use
[ use
[] use

Move to Zero after last position

Edit

New Cancel Edit

> After creating/editing settings, save, and refresh the list if needed

Save Delete
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Alignment Settings — Information for backside alignment

The coordinates on the MLA always refer to the substrate
side that is currently the upper surface (e.g. if an alignment
mark is exposed at the position [X: +20 mm], the alignment
mark will be at position [X: -20 mm] for the backside
alignment.

The alignment marks need to be in a specific area. See blue
zone on the image or layer 65 in the CMi layout template for
exact positions. Example of correct positions :

Wafer size Mark 1 Mark 2 Mark 3 Mark 4
2inch X:+20 mm X:-20 mm X:0 X:0

Y:0 Y:0 Y: +20 mm Y: -20 mm
3inch X: +28 mm X:-28 mm X:0 X:0

Y:0 Y:0 Y: +28 mm Y:-28 mm
4 inch X: +40 mm X: -40 mm X:0 X:0

Y:0 Y:0 Y: +40 mm Y: -40 mm
5inch X: +44 mm X: -44 mm X:0 X:0

Y:0 Y:0 Y: +44 mm Y: -44 mm

-
c M I EPFL Center of
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| <

=5,
X

\,

JC=2

5

Wafer 4 inch
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1.C Expose

- When your job is ready, select the layer to be exposed and click on > Load Substrate

- For wafer :

1. open the window

2. Place the guide
according to your
wafer size

4. Activate the
= Vacuum

5. Remove the

guide, close the
door and follow

screen instructions

3. Place and centre
the wafer against
the guide

10
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1.C Expose

- For small samples :

« 1. Open the window 2. Place your sample in the centre of the chuck (best to align it in X
and Y directions) 3. activate the vacuum 4. close the door - Follow screen instructions

* You will need to determine the centre of your sample. Move
with the arrows or the target tool to go manually to the

centre of your sample (Target tool is always enable at -
beginning, simply click on the substrate where you think is
the middle, you will be able to fine tune the position later) K @ o

« Validate the position only when you are at the centre of
the substrate ! <

- Next steps depend on your job :

1) Standard [s.12] 2) Standard with alignment [s.13] 3) Series [s.15]

11
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Be aware that MLA-1 and MLA-2 have

1) Standard different Resist Tables

a) Set a dose and focus according to _
First Exposure

the Resist Table (Desktop) or from e
. ; - Expose the first Layer:
your own experience Design Name | i | :
Laser [nm] | 375 | 1) Double-check the Exposure Settings.
Laser Power [%] | 100% | 2) Optional: Expose the Design with the found Substrate angle.
b) The deSIQn Can be tl |ted based On High Aspect Ratio | | 3) Optional: Expose Bitmaps.
the rotation of your substrate i @ e
. 5) Start the exposure.
meaSU rEd by the maCh I ne [] Expose with Substrate Angle (8.51 mRad) @ N
. _ [ Expose the stmaps @ 4 o P e e 5 3, e thaSes Zoe I
c) Enable the exposition of bitmaps
[] Delay Exposure [hh:mm] @

you set previously

Auto-Unload the Substrate @

Comment

d) Delay the exposure [hour:minutes] |

e) Auto-unload the substrate if you
want to expose only one layer

12
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2) Standard with alignment

a) Control if alignment positions are correct and edit if needed

b) Click to start alignment procedure

c) Overview and Low Res camera > move to your mark
High Res - for the measurement

d) Chose measurement mode :
- Automatic : CrossAlignment or RectangleAlignment
- Manual : ManualAlignment

Camera Control

@ Overview Low Res High Res

IFocus [-10...10] | 7] '

[Brightness ..l [ 1207] '

13

Alignment

Alignment Settings

_Manual

Top Surface

Pos X [pm] Y [pm]
1 42000 0
2 -42000 0
3 0| -40000
4 0| 40000
Positions 4

-
c M I EPFL Center of

MicroNanoTechnology

Edit

Original

® &

Move To First Cross @

Cross Measurement

Alignment Mode

@ CrossAlignment

Resize Detection Area

Measure

€9 Skip Position

[

Accept Position
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Alignment

2) Standard with alignment e

Top Sutface | =
e) For automatic detection, please make sure the feature to Pos X [um] |Y [um] i
analyse is in the Detection area (Orange square). If you can’'t see ; — :2322 2 -
it, press on Resize/Maximize Detection Area and select a zone on = B
the camera window or slide the sides of the rectangle. 4 — o| 40000 ;

Positions 4

Move To First Cross ‘

Cross Measurement

Alignment Mode

;;erssA!igpment v 1 é Skip Positionr |
@. Resizg Dgteqtipn Area 7: Angle [mRad] DI
@ Measure | | Accept Position
f) Measure: ‘
- automatic detection of the feature Camera Control
- manual selection of the position with the target tool P | P
> Remeasure or Accept Position [Fows G010 7] v
[Brightness L. l 1207| '

- Repeat c-f for all the marks

14
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Be aware that MLA-1 and MLA-2 have

2) Standard with alignment different Resist Tables

Alignment: Exposure

g) Set a dose and focus according Exposire Setiige s —
. 1 3-Point-Alignment completed!
to the Resist Table (Desktop) or Design Name : D100_geter_wells I i o g
] Laser [nm] 405 ouble-check the Exposure Settings.
from your own expe”ence Laser Power [%] I 100% | 2) Select the Alignment Correction Options.
High Aspect Ratio | Off | 3) Optional: Expose Bitmaps or expose as Field Alignment.

h) Define which correction based DRSS 4) Optional: Delay the Exposure.
on alignment you want to apply G —

5) Start the exposure.

Alignment Correction Options Comment
Rotation [mRad] | -19.501 | 4 use [ Auto-Unload the Substrate (_ ]
1) Enable the exposition of (h) scinax/ v [Cosszasr/zooooss | 0 vse
. . [] pela osure [hh:mm)]
bitmaps you set previously shearing [mRad) [ 0025 | Dl use i ®

[] Expose the Bitmaps @

j) Delay the exposure
[hour:minutes]

k) Auto-unload the substrate if you
want to expose only one layer

15
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3) Series

Series

a) Choose parameters to test : .
dose / focus / dose + focus Design Nome
A Series of just one parameter will be exposed horizontally,

Laser [nm] 375 centered around the zero stage position. You can set the "Number
of Rows".

Expose a Series of Designs: A

Series Mode Dose and Defoc v

b) Define starting value, step and how

PRSP ] A Series of both parameters will be exposed two-dimensionally,

. . . also centered around the zero stage position. Defoc variation in X,
many lines (# of fields) should contain Nirmber o Fields 1E| || Dosevariatoniny.
. Start Value [ml/cm?2] 450 )

the mat”x Step Size [mcm] 5 @ 1) Double-check the Exposure Settings.
End Value [mJ/cm?2] 700 2) Select the Series Mode.
= . = 0

. . . — = 3) Enter the Parameters. For a Series of just one parameter, also
- enter the (fixed) value of the remaining parameter.
Defoc Series ’

(Stay oran ge If ove rI ap pl ng) Number of Fields 9% 4) Enter the step size between two adjacent Designs in X and Y.

Start value [-10...10 -4
= v,a e ] 5) Optional: Check 'Expose Labeling' to expose the current Dose
Sl and Defoc values under each design.
End value [-10...10] 4
d) Label at the bottom left of each dye - » % | 6)Optional: Delay the Exposure. .

containing Dose and Focus : 12
Step Size in X [mm] 3.0 @ [] Expose Labeling @ [C] Auto-Unload Substrate @
Step Size in Y [mm] 3.0

. . Total Range in X [mm] 39.0 Comment
e) Delay the exposure [hOUI’. m|nuteS] Total Range in Y [mm] 65.0 | ] [[] Delay Exposure [hh:mm]

®

f) Auto-unload the substrate if you
want to expose only one layer

16
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Exposition information and position

MLA150 Menu (v1.6.0) HI1416-10mm - X
File Tools User Info About
v’ Setup Job T
1, - X [mm Y [mm
Exposure Info Alignment Info Progress Info Hardware Info | = [mif] Il
" Load Substrate 0.000 0.000
EXPOSLI(G Bltmap Positions
e * Expose Job Status Numeric Values
V' Expo: Job Name J0b_1502 | No. | 1502 Exposure Status Ready
W First Exposure Substrate Size [mm] | 127.4x127.5 | Height | 2.39 Pos |X [pm] | Y [um] Design Number 1 of 1 DMD oK Z Motor [Steps] 52
P Design Name Job_oo1 T e T 5 3 Stripe Namber 7 AT Interferometer | OK Piezo [Steps) 32158
Design Type Binary Convert (Complef| 2 Time [hh:mm] N/A of 0:05 Window OK Stage Air Pressure OK
Serie: Design Size [mm] — — vode | Qusity 5 Write Head oK AF Air Pressure [bar] | 1.60
Time -
Draw Mode Dose [mJ/cmz] 500 Defoc 10 4 [hh:mm] 0 : 0 5 Stage OK Chuck Vacuum [bar] 0.84
o 7 Cameras oK DMD Voltage [V] 517
Thspection Laser oK Laser Power [%] 100.0
Conversion oK Laser Wavelength [nm] | 375
Stage and Camera Control
Camera Control
Substrate

a) Estimated maximum time for exposition - ey | ey | g
v

Brightness [...] 788| '

b) Position of exposed design. Hold-click on its
. . Driving Speed [um/1 [ ]
side to move it on the substrate. @

c) When using the camera to find the appropriate = .
position for exposition, press Set Zero at the 3
desired position for the design centre “w ||| >

- If all information on the screen looks correct,
press :

© stop

1 @ Set Zero
}— X: 127 4 mm —{

> Start Exposure

In case you have change the exposition position, an error message about not being in
the centre will appear. You can acknowledge it !

17
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1.D End

« If not automatically unloaded, your can restart your job in the main menu or expose a
second layer

« If you are done, click | & unload Substrate

- When back to the main menu:
1) open the windows
2) deactivate the vacuum
3) get back your sample
4) close the windows

- Press New Job

- Go to the Zone PC to log out from the CAE

18
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2. Design Conversion
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2. Convert

- Goal : convert your design into a series of stripes than can be exposed by the MLA150

""\\
o\
ol b
LI K N

T ENEE

- HLH . I L

L | I!H/é;/
s> "

% % % b b %

&
elif

(o
(X1}

1. Copy your design into the corresponding file extension folder &W
&
g:_g‘jj

Allowed extension : .gds , .cif , .dxf (no_capital letter)

Allowed character for file name :a...z A...Z 0..9 _ (alpha numeric + underscore)

20
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2. Convert your design

Prepare

In the job setup/Design - click on Convert Design

The GUI HIMT CONVERT will pop up

—> Press on the blank page icon to create a new job (or File/New Job)

4 GUI HIMT COMVERT ... 1.181

Eila Tanols Help

=101

+ 0 HO

- Give a job name

—> Click on Add to load your design

if you can’t find your design, make sure :

1) The design is in the right folder

2) Extension without capital letters (i.e. “.gds”, not “.GDS”)

3) File name contain only accepted characters

21

Eile Tools Help
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ReE [ FO

femo I

—Saunce File

| <not selectea> ~>| Type

m | I =not

i CIF -
DHF """:]
GOS - —
Gerher R5-274 _—I—

DHF Grayscale
BMP

MicroNanoTechnology
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Following instruction are for GDSII files. Procedures with DXF and CIF are relatively
similar but don’t hesitate to contact a CMi staff if you have any doubit.

a) Select which cell from your design should be

exposed
S
GDSI Structure| [00_TOP_CELL ST scale: ® 1Y 1
b) Select how many layers you want to expose (b :
¥ Layer Nr, 0; - .EIE.EJ
' Lawar Nr.1: | |
OR cut XOR [or cut|xor|fwmareD <] stee
FF Layer Nr, 2: -» OR <- _&D | |
[or cuT|xor -] sTee | | |
g) C) g) M Layar MNr, 3: I— _I
Layer 2 \ Layer 2 \‘ Layer 2 [or cur] xonfeerem - ﬂl I— —I
Layer 1 Layer 1 Layer 1 F Layer hr. 4: > OR < r _l
[or cuT|xoR||fDefpoints -] STEP | - o |
JF Lawer Mr, 5: -» OR «<- I_..Iﬂ
Al Default | Update To Al |
Cancel Create | | U Create Default I

c) Select corresponding layers from your design

22
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X GUI HIMT CONVERT ...1.106 o[ | ]

a) Open the Viewer to check if your Ele Tools Help

design/layer have been loaded correctly 5 4]% O l[o]
File lII

| DLA_2x5_interpolation.cif ~| Type
| Rem | Options I CIF
;:I’;Ta:n;:nnﬂ]ﬂ:j: Settings View Options ToolBars -2 —HIMT File {a
avdb 0/ L0« B ® EE % DLA_2x5_interpolation
= —_— | DLA_2x5_interpolat || L \r‘IEWER| ~ Ife"'u
ML A ——— | Rem I Options I I
et onzinss
Find Center Plat U
3027-2UM o o o0 |
”"E DLA_2x5_interpolation |
SQUARES F ~Expose Mode —— Standard Options Design Management

& high quality I~ XOR Mode user: [
¢ fast I~ invert Label: I

—Expose Window

x: | 04  [mm] Resel Design Width: 400000 [nm]
C D 1 U ” v | 8.1 [mm] Design Height: 8100000 [nm]
Upper Border [mm]
1XCD 2XCD Left Border [mm] I 795 HI,_I 0 Right Border [mm]
, —'D'E Lower Border [mm] , —D'E
" [ 015 of-| o "
Navigation 5E Memory Info @® MinMax 1
a ~Place CD Bias

 Jimm K Y

=] (< 527 iGal
S Total [ 527] (GE) T T

Epn D Ava T vl ™ Automatic Centering
= X offl 0 [mm] Z¥ I 0 [nm]

| Dist. 0,894 2.188 |

Position Preview

vor[ 0 [mm VIEWER FTcL || zv | 0 [nm]

Complete Tasks

- The laser will expose every black pixel

23
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b) Expose mode :
High quality = bigger overlap of the strip
(= 1.5x slower)
Fast = lower overlap of the stripe

c) Invert: ‘»D

A Viewer

1) select Invert in the viewer too
2) it does not consider the boundaries of
your design, but the machine does

d) Expose window = Position of the virtual
rectangle fitting all your design

A If your design is inverted :
use +/- values to enlarge the frame to be
exposed around your design

°- -

+-=0

H-=X 24
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DLA_2x5_interpolation |

X GUI HIMT CONVERT ...1.106 (o] -E-)E)
Eile Tools Help
BEEIET) |®
job_00] |
—Source File X
| DLA_2x5_interpolation.cif ~| Type —II
| Rem | Options I CIF
—HIMT File
| DLA_2x5_interpolation ~| I = gLt
| rem |  options | | View
Plate 0 |

Expose Mode Standard Options Design Management
¢ high quality I~ XOR Mode User; |
¢ fast I~ invert @ Label: |
-Expose Window
® | 04 [mm] Resel Design Width: 400000 [nm]
ese
v | 8.1 [mm)] Design Height 8100000 [nm]
((D Upper Border [mm]
Left Border [mm] I 735 ""I 0 Right Border [mm]
, —DE Lower Border [mm] , D'E
. [ 015 of-| o "
~Place —CD Bias
ﬁ [T Automatic Centering I—
ot L Position Preview = 0 R
Y ot | 0 [mm VIEWER FrcL || zy | 0 [nm)

Complete Tasks
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e) Automatic centering : Centre your design at

coordinate (0;0). Offset can be manually

adjusted (X /Y off)

f) If all information are correct click on
Complete task

25
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X GUI HIMT CONVERT ...1.106

(=3 EoR =
Eile Tools Help
[ jl FIET?) 1©]
ob_00)
—Source File

| DLA_2x5_interpolation.cif

=] Type

|

I Rem I Options I CIF
—HIMT File
DLA_2x5_interpolation -
I S _I— VIEWER FT:::L
| rem |  options | A5
Plate 0 [
DLA_2x5_interpolation |
~Expose Mode Standard Options Design Management
& high quality ™ XOR Mode user: [
¢ fast I™ invert Label: I
—Expose Window
x: I 04  [mm] Design Width: 400000 [nm]
Reset
y: | 81 [mm] Design Height 8100000 [nm)

Left Border [mm]

Upper Border [mm]
| 7.95 +- | 0

Right Border [mm)

VIEWER W TCL

. —'0"; Lower Border [mm] , D.E
- | -0.15 +- | 0 e
—Place CD Bias
[T Automatic Centering
X off | 0 [mm] @
Position Preview ZX I 0 [nm)
Y off I 0 [mm]

zY I 0 [nm]

Complete Tasks ()
N’
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: f_-"'ui'dr “ksu_dilydrogen_monmoyde” Job under ... x|

Look in: |5 /home/converiguinobss  ~| 4= £ |HE B

i _J6a_17_Sitl_stch
i _AE_D3
_1170721_aAFMSidewzliRelease |_JAE_Dd
] dlayerchipFnayaes aB_D5
. . 147 _Z8_align_marks _|AB_DUNVL_Patlern_SPOT
° Y ” b k t th J b E347_28_ohmic_top I AE_DUVL Paflern SPOT2
Ou WI e a'S O Save e O 147_26_ohmic_top_len _JAFa_ALD_IBE
18G_17_pads _JAFa_IEE_AI
(no need to change the name) S sosey  Qaramo_ee
+
File type: | HIMT Job Files [".job) - Cance|
P
« Conversion will start and end
- Prepare ksu_dihydrogen_monoxyde x|
Prepare: Status: =
su_dihydragen_monoxyd | | Diaone |
« If your job does not appear in the list, J | o
p | ease RefreS h |t NARNRRRNRRNRNRNRRRNNNNNN 100%
Prepare Load Search Show
Convert Design Load Cancel Refresh :] Search Clear @ Al O Next | 100 2 Next Loaded: 332/ 333
Name Date Time Mode  Size X Size Y Source file Prep Mode Design Type Bi Dir Layer / Cell Mirror *
ob o1 110/11/2022]1:49:42 PM | Quality [14.999998 [35 | SFL_ toplayer_300um 30um eror ____[Prepared [Binay _ [Tre M [off |
111022 DK_Toplayer_6x 10/11/2022 1:37:46 PM  Fast 74.999998 74.888788  SFL_toplayer_300um_30um_6x Completed Binary True CM off
111022_DK_toplayer_8x 10/11/2022 1:35:10 PM  Fast 75.787522  75.155124  SFL_toplayer_300um_30um_8x Prepared  Binary True CM off
111022_DK_toplayer 10/11/2022 1:23:40 PM  Quality 154.62325 75.155124  SFL_toplayer_300um_30um Prepared  Binary True CM off

26
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Additional information for Mask fabrication

Follow the standard procedure and add these 2
extra steps if needed

GDSI Structure: |DD_TOP_CELL || scae: % 1 v| 1

FF Layer Mr. 0: i STEF I

F Layer Mr. 1: = OR < | |

Wiﬂx_orﬂm STEP |

o . . . W Layer hr. 2 -» OR < | |
Y mirroring : set a Y-scale of -1 f_l_lm_, | |

P Layer Nr. 3: - OR < | I
[or cut|xor| [Patemt <] sTer | @ oo

 Layer Mr. 4: » OR < r |
[or cut|xor| [Defpoints -] STEP |

K7 Laver Nr. 5 > OR < o
4l I_IJ

select All | Unselectan| view one | view ai | Default | Update To ANl |

Cancel | Creats | | U Create Defauit |

* Toinvert the design :

DLA_2x5_interpolation ]

Expose Mode Options —Design N —/
: @ high quality I~ XOR Mode (i~
a) Select invert . —

~Expose Window

<[ 04 [mn roset | | Design Width 400000 )
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5. MLA 150 into more detalls
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Exposure

The MLA 150 is using DMD (Digital Multimirror Device) to
expose in stripes. DMD can be considered as an array of
pixels (1000x1000 for the MLA150) in which each pixel
can be turned on and off at every moment. The DMD
modulates the write beam so that the laserlight projects
and transfers a light pattern onto the positive or negative
resist on the substrate surface. It is possible to use only
part of the DMD width to improve homogeneity.

1000

The writing of the stripes occurs in a bidirectional way and
to avoid gaps in between, more or less overlap is present.
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Autofocus - Pneumatic Write head

The autofocus on CMi's MLA 150 is performed
pneumatically. A flow of nitrogen (N2) is coming directly Pressure sensor
from the write head and is reflected on the sample to a
pressure sensor. The height of the write head is therefore
adjusted at every moment based on the pressure
measured thanks to a piezo.

The nitrogen flow has a diameter of 3mm, also the focus

can’t be adjusted live for too small substrate (~15x15mm).
In these case, the piezo at a set height for the whole Chuck
exposure

Risk with small substrates

When loading a new substrate, a first focus has to be x
performed to determine the substrate thickness. If the

sample is not under the write head, the flow can land on

the edges and be deflected sideways. The height is

therefore not measured correctly anymore and the write

head can crash on the substrate/chuck - The software

allows the user to determine manually the centre of the
substrate to prevent any crash. T ]
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Focus=X-1

Defocus

Focus =X

Focus=X+1

The defocus allows to shift the focus to have it in the
centre of the resist instead of the top. A positive defocus
will move the focus downwards inside the resist. A step
corresponds to a movement of approximatively 600nm.

With positive photoresists, in practice both positive and . . ‘ ‘

negative defocus have the same effect. See below the ’ roeus | v |

iImpact on narrow and large isolated line.
I ‘ ‘ Ada
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