MLA-150-Guidelines

This Guideline is divided into Four sections: First layer Standard Exposure, Top
Surface Alignment, Back surface Alignment and Series Exposure

Things to consider before training:

1. User must have samples coated with photoresist for second session. No
assistance will be provided for designing the patterns. User is advised to design
file prepared for second session.

2. Save your design file as YYYYMMDD_designfilename.gds or .dxf (e.g.
20240216_design.gds). Design files will be deleted after 6 months. Do not create
your own folder in the convert design. Do not create subfolder within these
directories. Make sure the file extension is all lower case (e.g. .gds not .GDS).

3. Stay away from the window panel when opening and closing the door to avoid
pinching hazard.

4. Sample requirements: Wafer: 2—6-inch. Substrate (flat and uniform):
minimum:5x 5mm, recommended: 10x10 mm

5. Backside of the sample must be clean and free from any photoresist residue.
Apply clean room wipe with acetone.

6. Remove edge bead on the substrate and do not focus the sample on the rough
area of sample.

A. Standard Exposure without alignment

1.Login to the computer: HIMT
Username: MLA glLA
Password: mla AL N 2rre

2. Click MLAMenu icon if necessary.
3. Preview of MLA 150 software as shown below in Page 2.

4. Copy your design files into Designs-shortcut inside the appropriate

design format. Recommended file formats are. gdsii and .dxf L
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5. Setup Job: Choose New job to start a new exposure; To repeat older job,
choose Load Job; To remove previous job, choose Restart Job

File Tools User Info About
Setup Job s T o)
H X [mm] Y [mm
Exposure Info Alignment Info Progress Info Hardware Info & Ly |
Load Substrate 0.000 0.000 |
Expose Job Status Numeric Values
Job Name Job_0208 No. 208 Exposure Status
Substrate Size [mm] Height Design Number [ DD [ et | 2 Motor [Steps] |
Desin Home Layer |ty Stripe Number I Interferometer oK Plezo [Steps] 65535
Desigh Ty ey o — o | Window oK Stage Alr Pressure oK
Design Size [mm] Mode — Write Head Initialized AF Air Pressure [bar] off
e o] i R Sepe | Ok | [ Cuokveawmll |00
Cameras oK DMD Voltage [V] 5.1
Laser oK Laser Power [%] 0.0
Conversion oK | Laser wavelength [am] | -
Setup Job
Job
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
e 2) Substrate: Choose a Substrate template or shape.
Job_0208 208 Standard 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 SizeX[mm]  SizeY[mm]  Diameter [mm] Thickness [mm]

Layer
Layer Laser [nm] Laser Power [%] Focus Mode Design
FirstExposure
Add Layer Copy Layer Delete Layer
Proceed

Load Substrate

First Exposure £3 Unload Substrate

6. Select Exposure mode:

Standard: Single or overlay exposure
Series: for the dosage and defocus testing

7. Select substrate template. Double click on substrate template. In

Mode

Optional: In the chosen Layer select a Resist template.

Exposure Mode

Series
DrawMode
Inspection

Exposure Bitmaps Alignment Settings Resist HAR Status Dose [m)/cm?] Defoc Duration  Angle [mRad] Date
Off Prepared
Job
Name Number
Test_01 208
Substrate
| Substrate Template Shape

a new window, choose a correct template.

_Automatic rectangular for rectangular, square, or uneven sample.
_Automatic round for wafer; Small is for
sample below 12mmx12mm; choose Wafer
for the wafers. Click Load icon to go back.

8. Under Layer Menu:

Substrate Template

Select first row for First Exposure

Click Add layer if desired.

9. Select Laser: click under Laser menu and choose 405 nm or 375 nm.

Load
Load Substrate Load Cancel Refresh
Characteristics

Name Date Time
Name ‘Wafer 4 inch ‘

_Automatic rectangular 8/2/2022 7:31:06 AM
Shape Eamd _Automatic round 7/7/2016  9:45:50 AM
Size Type Standard 15mm_Square 1/19/2024  8:22:19 PM



9.1. Laser Power: Choose 100% for normal exposure and Filter (13%): grayscale

10. Select Focus Mode:

Pneumatic: For larger sample greater than

20 mmx20mm; Optical: For higher

resolution and sample of size less than 20 mm.

Layer

Layer
FirstExpasure

Laser [nm
405

] Laser Power [%)]

Fotus Mode  Design

Dptica

Mode

11. Design and conversion: Double Load Design

Prepare

Load

Convert Design Load cancel

Search

[

Refresh

. . . Characteristics
me Mode SizeX  SizeY  Sou
Clle on DESIgn. In d hew WIndOW Name FAT_S0mm_L2
. . Source MLA320_Versionl 0 FAT S50mm. Ll 1/19/2[124 5:48:42 PM Quahty 72 MLA320 Versh
Design Type Binary 6S_pyra 1/18/2024  10:53:48 PM  Quality 1.02 3.825 4pyras_dxf
SeleCt d ﬁle and ClICk Load to upload Mode Quality | Prepared Overiay_umia_L2 11/9/2023 2:10:45PM  Quality 51.5122 512436  uMLA_Overlay,
Layer [ Cell = Overlay_umla_L1 11/9/2023 2:09:25PM  Quality 85 85 UMLA_Overlay.
H . H H 8SA_back 11/7/2023  143:37PM  Quality 100 53538221 BSA_MLALSO_
existing design: To add a new design o ez | it e o108 Trnon ittt
longline 10/31/2023 3:19:01PM  Quality 15.750625 120.3
Tnverted off
. . . BSA_L2 10/30/2023 11:38:42 AM Quality 0.85 1.925
ﬁle: Cllck convert deslgn and a neW D Bias [nm] 2 < BSA_LL 10/30/2023 11:36:35 AM Quality 0.9 4.8 .
Size [mm] R T GS_concave 10/30/2023 4:05:21PM  Quality 0.6 2.4 MLA_concave.|
. . Borders I/r [mm] 25.390 23.450 ACC_Q_L1 10/27/2023 1:40:12PM  Quality 116.8 116.8 MLA1000_1001
GUI conve rter Wlndow Wl” Open Borders b/t [mm] 24.990 25.961 ACC_F_L1 10/27/2023 11:22:42 AM Fast  116.8 116.8 MLA1000_1001
° Offset [mm] 25,390 24.990 MLAIOOD_F_LL  10/26/2023 3:5349PM  Fast 3 108 MLAL000
Auto Centering off ACC_F_L2 10/24/2023 9:30:09AM  Fast 998 98304 MLAL000_LOOM
ACC_Q 12 10/23/2023 3:18:25PM  Quality 99.8 98304  MLA1000_100:
5 speedtest_fost  10/12/2023 12:03:00 PM Fast 100 98304  MLA1000_100:
it rk800_quality  10/11/2023 4:02:10PM  Quality 2 55448 rkB0O_16b
11 1 Steps to covert design ﬁ"es. Complete Designs Delete Design MLA1000_L2 10/10/2023 3:10:33PM  Quality 2.8 8.102 MLA1000
. . e e PO ey P D o e
3 GUIHIMTCONVERT ..1.276 | N GUI HIMT CONVERT ... 1.276 Eile Tools Help A e
y L e 1200 I Set New Job s X = T |3 Load GDSI Design % [
File Tools Help - _I x
” Fa . ﬁ é} Eile Toolz Help Joh Mame . . ! j Look i [y fome/convertigdsii’ ] « e m?‘ y
: Hew job Cirl+kl | EIEE] Dulal_12 | 1[4
Sourca File || 1o grating_square.gés m]
[ Load job Cirl+L Cancel I ok | =nof salected= ) -
Add =
. I— | CI'F " _] arating_and, square us
P = | 1 MLASZ0_YersionD 92 s
FAT_SO0mim_L2 job DxF L] simpla_transistor_asray gos e
FAT_S0mm_L1.job aos Bi Din | thick_resistgds fFaet
- h_ = rue| |1 uMLA_Cverlay_10mmhg.gds lagar
GS_pyrajo Geroer RS- | 1y leoot
DHF Graysc— True 0400
[@) et Citlac Te k21
True @500
Tem ane
. . . . . .
l. Click File and New job. Give job name and click ok. [zs
. X GDSIl Options X
Il. Click Add and under drop down arrow and select
GDSEIl Structure: | array j Scale: ¥ 10 1
B

.GDSI| or .DXF file format.

lll. Select a file to be converted and click open. Scroll
down to the bottom if it is a new file with the name
convention (e.g. 20240216 _design.gds).

IV. choose layers to be exposed and choose Create

default.

V. In a GUI HIMT Convert window, verify and adjust
the parameters, if necessary (warning, scaling and

F Layer
¥ Layer

e

Mr. 0
M. 1:

-> 0OR «

= _mo |
= o |
Select All_| Unselect Al | View ane | View Al | Default | Update To Al |
Cancel | Create

automatic centering will affect your design coordinates including alighment
marks and (0,0), origin), and hit Viewer to see the designs.



X GUI HIMT CONVERT ... 1.276 - m] x
File Tools Help
/R | # O @ Alignment Info Progress Info
—Saurce File ﬂ
|gratmg_and_square.gds ~| Type Exposure Status
| Rem | optons | Gpsu Design Number
b ]| Stripe Number
_IHIMT File J Time [hh:mm]
grating_and_square -
| Rem | Options I Labehng I VIEWER '_Iiit" Remaining Time
[hh:mm]
Plate 0 |
grating_and_sguare |
—Expose Mode Select DMD Width Standard Options Design Management
& high quality ™ XOR Mode User. I Load Search
 fast |1UUU 'I Pixel I invert el I— Load Cancel Refrash Search Clear
~Expose Window Time Mode  Size X Size Y Source file Prep Mode Design Type Bi L
% 42396020 [nm] Design Width: 42386020 [nr] 11:31:23PM_ Quality 48.84 50.951 MLA320_Versiond Prepared  Binary T
Reset X Main Status Window for Dulal_0 o o n
Y 43773825 [nm] Design Height: 43773825 [nm] S e T
T
number of saved circles: a ﬂ
Upper Border [mm] number of saved calls: 7 i
Left Border [mm] I 13.723825 +Jf_l [ Right Border [mm] T
T
010148 Lower Barder [mm] 43.0875 5 CCCCCCCCCCCoCCT code: 47 T
- 0 - 0 g->macraZsub=10 n
| -30.05 /- i 3 | g-=sub_pixel_size = 16.000000 ™
5 | Processing - border main T
—Place CD Bias 3 =min: 2500 ymin: 2500 =max: 7500 ymax: 7500 ™
AuterEls e #min: 102500 ymin: 102500 =max: 1087500 ymax 1087500
Hoff | 0 fmm] L LD AN S 2% [0 =] o ||[f2 [rwin:-2500 ymin:-50000 smax 2500 ymas: 50000 T
Position Preview 3 |=min:-2500  ymin: -50000 =max 492500 ymax 50000 Tn
Vo | 0 [ VIEWER I ToL snin: 101480 ymin: -30050000 xmax: 43087500 ymax; 13723625
zv [0 =] o[ |5 101480 Viiin: -30050000  xma: 43087500 ymax: 13723625 T
3 |wmin: 101480 yin: -30050000  xmax: 43087500 ymax 13723625 T
3 Mo waRNINGS T
3 MC ERROR T
complete Tasks cp Hguitwork/Dulal_01/merge.cfy Xguifwork/Dulal_01/graling_and_square_merge.cfg n
3 | HKguidwork/Dulal_01 fconvert.cly Tru
3 | complete_himt_creationg T
MLATO00 L2 071072023 Adding "grating_and_sguare” in Cell "grating_and_sguare" I | T
MLA1000_L1 1of0/2008 | B - o Clear Save Save S,elected ™
Comment speedtest 10/9/2023  4:37:11PM  Quality 100 98.304 MLAL000_100mm Prepared  Binary T

VI. Click Complete Tasks and then Finish to complete the conversion.
VIl. New converted file will appear in the load design window.
VIII. Select the converted design and click Load to load your layout.

Proceed

|» Load Substrate [ First Exposure =

12. Loading Substrate: Click Load Substrate.
The coordinate system of the stage is rotated 90
clockwise so that left of the chuck is down
(-Y) and Right is up (+Y). Make sure a
flat/straight edge is on the left(-Y) to detect
the substrate rotation.

Unload Substrate

Vacuum hole

+Y(Up)

l. Push window up/down arrow and turn
on light if necessary.

|




Il. Follow the directions printed above the stage. For small sample (under 20 mm),
use the small sample aligner instead. Place small sample

Place adjustment aid according Place wafer and align flat to ) . Activate vacuum and check &% . Remove adjustment aid
to wafer diameter adjustment aid wafer

Load Substrate: Pneumatic Mode

Substrate parameters (selection)

Name ‘Wafer 4 inch

Autofocus Mode Undefined 1) Check if the Substrate is placed under the Writehead.

2) Press 'Continue'.

Note:

Do NOT continue if the Substrate is not placed under the Writehead!

Proceed

on the vacuum hole and align the substrate straight with flat edge on the left (-Y).
[ll. Push vacuum button, make sure the vacuum is below -0.5 bar (e.g. -0.52). If
not, release vacuum, adjust the wafer position or clean the backside. After
vacuum pass the -0.5 bar threshold, remove the adjustment aid.

IV. Close the window, turn off the light, and click Continue only once. Before
proceed, make sure that substrate is placed under the write head and then click
Continue. After the write head moves to the focus plane, Automatic Centering
will move sample into the center and will detect the edges of the sample. In case
of small samples, system asks the user to center the substrate manually or to
confirm the current position. See section 12.1 for manually setting the substrate
center.



12.1 For smaller substrate:

Manually setting the center of the substrate is needed if the system cannot detect
the center of the substrate or if the system does not detect the center of the
substrate correctly during the find center procedure. Especially when loading
small substrates with a size of less than 12 mm, the automatic detection of the
substrate center is not successful because of technical restrictions.

Perform the following steps to manually set the center of the substrate:

l. If a dialog box opens, which shows that the automatic centering was not
successful, click OK to confirm. The dialog box closes.

II. In the camera live view, move the ok icon to the position of the substrate
center.

lll. You see + the icon
at the correct position of
the substrate center in the
camera live view

IV. If the icon is not at the
correct position, click Set
position in the Proceed
frame of the Load
Substrate frame. Then, you
can move the icon again.

V. Click Continue in the
Proceed frame of the Load
Substrate frame to confirm.
VI. The system starts the centering procedure based on the position of the
substrate center that you set. When the procedure is successfully completed, the

next frame opens.
13. Resist and defocus fields are optional in the layer frame.



14. Exposure

First Exposure Stage and Camera Control
p Camera Control

Substrate
Expose the first Layer: Overview Low Res High Res

Focus [10...10] | 0 v

Brightness [...] | 500 '

Exposure Settings

Design Name Dulal_01

Laser [nm] 405 |

lserpower (%] [ too% | 2) Optional: Expose the Design with the found Substrate angle.
High Aspect Ratio off 3) Optional: Expose Bitmaps.

Focus Mode Pneumatic «| | 4) optional: pelay the Exposure.

1) Double-check the Exposure Settings. S

Stage Control
m/ems t
Dose [m)/cmz] 150] 5) Start the exposure.

Defoc [-10...10] 2[= Driving Speed [um/s] | | 5000 )

X /¥ Step [ym] 2 2|

[ Expose with Substrate Angle (2.77 mRad)
The Design will be exposed at the zero position of the stage.
To set the cun ag to zero, dick the 'Set Zero' butto

Expose the Bitmaps
[ Exp P Move To Zera Substrate Center

wuw Lol A

[ pelay Exposure [hh:mm] | 0 2 0 %

O Auto-Unioad the Substrate

Comment

(54

Proceed

Set Zero @ stop

.~ Start Exposure Back < Setup Job
I X014 mm |

l. Verify laser wavelength and laser power. Use overview camera to observe the
wafer or substrate which has large field of view. Stage control frame on the right
side of the panel has driving speed and X/Y Step for the stage movement. Move to
zero will move the stage into the previously defined zero position and substrate
center icon will move stage into the substrate center. Cross hair can be used the
camera live view to specify the position to which you want to move the stage.

Il. Insert the desired values of dose.

Il. Focus the sample and adjust the brightness. Defocus adjusts the focus position
which can range from -10 to +10.

IV. Substrate Angle shows the rotation of the substrate on the chuck, check is
optional. (warning, if subsequent alignment is required, uncheck Expose with
Substrate Angle and within £ 10 mRad is desired). Check mark on auto unload
the substrate.

V. Click Start Exposure and Check the progress info panel in MainMenu.

VI. Unload the substrate if auto unload was not checked, Open the door, turn-off
vacuum button.

VIl. Remove the sample from the stage and close the door and sign out.



B. Exposure with Top Surface Alignment

Make sure to have a minimum of 2 and maximum of eight alignment marks before
proceeding with this step. Steps 1 to 12 are similar to the procedures as described
in the previous standard exposure section.

1.Sign on to the computer.

2. Copy your design file into the Design shortcut folder.

3. Set up Job.

4. Select Standard Exposure mode.

5. Double click on the substrate template and choose appropriate template.

6. Under layer Panel, do not use the first row. Use second and subsequent rows

V' setploh [ xmm) [ ¥imm] |
. X [mm ¥ [mm
Exposure Info Alignment Info Progress Info Hardware Info = ] )
v’ Load Substrate 0.000 0.000
Alignment Cross Postions
Status Numeric Values
Expose Job Job Name alignment_mark | No. 216 ‘ Alignment-Dulal Exposure Status
First Exposure Substrate Size [mm] 101.4 Height | 0.51 Pos |X [um] | ¥ [pm] Design Number of DMD oK Z Motor [Steps] 80083
Alignment alignment | Layer |Alignme 1| 3000 2000 Stripe Number of Interferometer oK Piezo [Steps] 34456
Binary Convert |Prepare 2 3000/ -2000 Time [hh:mm] o Window | Stage Alr Pressure oK
Series P PEE Vode | Quality 5 | ~2000 3000 N B Write Head oK AF Air Pressure [bar] | 147
emaining Time i Z
Draw Mode Defoc 0 4 | -2000 2000 [hh:mm]g Stage | o Chuck Vacuum [ber] 0.50
Devecton costions a Comeras | OK DMD Voitage [V] 5.10
pedi Laser oK Laser Power [%] 100.0
Conversion ok Laser Wavelength [nm] | 405
Setup Job
Jab
1) Job: Load a Job or enter the name for a new Job. Select the Exposure Mode
Name Humber Exposure Mode New Job Restart Job
2) Substrate: Choose a Substrate template or shape.
alignment_mark 216 Standard toad 20 Sve 200
3) Layer: Select the Layer to expose. In the chosen Layer, select the Lightsource wavelength and load o create a Design. For overlay exposure, load Alignment template.
Substrate
Substrate Template Shape SizeX[mm]  SizeY[mm]  Diameter [mm] Thickness[mm] Optianal: In the chosan Layer sslect 3 Resist template.
Wafer 4 inch Round 1016 052
Layer
Layer Laser [nm] ' Laser Power [%] Focus Mode Design Mode  Exposure Bitmaps Alignment Settings  Resist HAR Status  Dose [m)/cm?] Defoc Duration  Angle [mRad] Date
rstexposure | 405 1009 neumatic  Test_arra Quality 51813 off Exposed 150 0 00:00:34 1/25/2024 1
Layer2 405 100% Quality Alignment-Dulal off Prepared
Add Layer Copy Layer Delete Layer

for overlay exposure and alignment.

7.Select 375 nm or 405 nm laser wavelength and 100% laser power.

8. Choose Pneumatic or Optical focus mode.

9. Double click on Designs and click convert design to convert the files (See
Section A11.1 for the conversion). Click load after finishing conversion.

10. Assigning the Alignment marker co-ordinates: Double click on alignment
setting. The Load Alignment setting window will display. To create a new
alignment template, go to Edit and New. Assign file name, choose Top Surface




mode and insert the center coordinates of alignment marks. Make sure to check
on Rotation (mRad). The system measures the substrate angle and design rotates
accordingly. Scaling and Shearing are optional. Save the setting. Check Low
resolution camera for the Alignment and click Load.

. . Load Search Show
Load Allgnment SEtthS Load Cancel Refrech Search Clear O Al @ et | 100 |3 Mext Loaded: 11/ 11
Alignment settings =
T Jres— | Hame Date Time x1 vioox2 v o xa v X4 va X5 ¥5 X6 Y6 X7 ¥7 X8 YB 2Postions CameraMode Camera
‘ [ionol —[oforonts Josmoomm 0 Jo || 1~ [ | | " [ [ [ [ |1 lronsie |
s = BSA HIMT 8/1B/2016 10:44:12 AM -30000 O 30000 © z gackside BacksideMac
Pos _|X[um] ¥ [um] | BSA_LL 9/19/2023 3:06:29FM 20000 0 40000 © 2 Backside BacksideMac
1 200) 13625~ BSA_LZ 9/18/2023 3:06:40 FM  -40000 0O 20000 0 2 Backside BacksideMac
2 14780 13625 FAT_S0mm 2/8/2019  2:52:06 FM  -35000 0O 35000 0 0 -35000 0 35000 4 Frontside Macro
3 15200 -1370 FFT 4/7/2022 ®:51:26AM  SB000 O -58000 O 0 58000 0  -58000 4 Frontside Macro
q 200 -1370) ,, MLA1000 6/27/2016 10:55:30 AM 0 5000 0 -5000 2 Frontside Macro
Fositions 3 MLA320_Zpoint 2(7/2018 4:47:14FM 0 2500 0 -2500 z Frontside Macro
MLA320_4point 11/8/2019 1:33:12PM  -5000 2500 -5000 -2500 5000 2500 5000 -2500 4 Frontside Macra
Camera for Algnment onepoint 5/7/2018 10:58:44 AM 0 5000 1 Frontside Macro
@ Low Resolution Overlay L1 12 11/9/2023 2:23:31FM -40000 O 40000 0 0 40000 0 -40000 4 Frontside Macro

() High Resolution
Alignment Correction Options

Rotation [mRad] [ Use

Sealing X /Y [ use

Shearing [mRad] ] use

[] Move to Zero after last position

Edit
New Copy Cancel Save Delete

Comment:

11. Load the substrate (Please follow the instructions described in section A.12 for
loading the substrate)

12. Centering the Alignment Markers: After successful loading of the substrate or
wafer, an Alignment panel will appear. Alignment markers will be centered on the
camera image.

Alignment Stage and Camera Contral

Camera Control
Alignment Settings Substrate

e — e |
Top Surface 1) Double-check the Alignment cross positions. S
Pos X [pm] Y [pm) S L]
JAEIm L .| Find the Alignment cross positions: Focus [-10...10] 9
1 200] 13625]
2 14780| 13625 1) Use the Stage Control to move the first Alignment cross to the Brightness [...] 500| '
+— camera center.
3 15200 -1370
4 200] -1370 « | ¥ the first layer was exposed at the center of the substrate, click the Stage Control
button Move to First Cross.
Positions 4
Driving Speed [um/s1 | 160 W
2) I the cross Is smaller than the camera window, mark It using the )
button Resize Detection Area. X/ Y Step [um] 2] 2
[ Use Angle (-2.76 mRad) | Maove To First Cross =+ &
Note:
Move To Zero Substrate Center
O Mecscureanan Choose lower resolution camaras to help finding the cross. =
Alignment Mode 3
IF required optimize the camera picture with the ‘Focus’ and the - W "3’ )
CrossAlignment ~| | € skp position ‘Brightness’ sliders. 3 % 3 o
5 v Y J
Resize Datection Area y When skipping alignment positions, two positions must remain.
Measure [ Accept Position o .@. Do
s ‘
& ¥ -
Proceed
Set Zero @ stop
Continue < Restart <K Setup Job -

f %1014 mm |




l. Select one of the alignment modes from the Alignment mode drop down list in
the Cross Measurement Frame: (a) Cross Alignment: System will automatically
search for cross shaped alignment mark at the given positions, (b) Rectangle:
system will find the rectangular structure and (c) Manual. Click resize detection
area for smaller marker. If the system fails to locate markers automatically, select
manual Alignment where the user will find the center of the marks (section 12.1).
Il. Select the Camera Mode: Start with Overview camera to navigate and find the
alignment marks. Alignment marks must be visible in the field of view of camera.
click move to first cross. The first mark will be automatically visible. If not, use the
visualization of the substrate in the Substrate frame of the Alignment frame to
move the camera to the first alignment mark using overview camera. Double click
the desired position in the substrate frame and the camera moves to the desired
position. Move the stage to bring the marks into the camera field of view if

required. Center the + icon of the camera live view over the alignment marks. Go

to Low Res and High-Res micro camera to correctly observe the center of cross.
Make sure that alignment cross fill the entire camera window for position
detection.

l1l. Adjust focus and brightness.

V. Click Measure in the cross-measurement frame and Accept Position. Re-
measure if required.

VL. If the alignment mark is not completely visible or does not completely fill the
field view of the camera, click ResizeDetectionArea and resize the detection area
in the camera live view. To reset the size of detection area, click
MaximizeDetectionArea.

VII. Stage will automatically move to second cross and repeat centering for all the
marks.

12.1. If the manual alighment mode is selected:

The stage should be moved manually to the position of the first alignment mark to
see the alignment mark in the camera live view. Use arrow buttons in the stage
control frame to move the stage to the position of first alignment mark.

In the camera list view, Click Measure. In the camera window, a cross hair
appears. Move the cross hair to the center of the alignment mark. Click the left
mouse to fix the position. Click center cross to center the location of alignment

10



mark inside the camera window and accept position. Repeat the operation for all
alignment marks.

13. Click continue and Alignment: Exposure frame will appear.

Verify laser and laser power. Insert the amount of dose, make sure to check auto-
unload substrate box. Make sure that rotation (best if within £ 10 mRad) is
checked under the Alignment correction options. Scaling and Shearing are
optional correction options.

14. Click start Exposure.
15. Once the process is finished, open the door, turn off the vacuum, remove the
sample and log-out from the computer.

le Tools User Info About

v’ Setup Job
It X [mm] Y [mm,
Exposure Info Alignment Info Progress Info Hardware Info a fom) T il ]
v’ Load Substrate 0000 | 0001 |
Alignment Cross Positions ! 1
\ ; Status Numeric Values
Vv’ Expose Job Job Name Job_0224 | No. 224 Array_alignment Exposure Status Ready
First Exposure Substrate Size [mm] 1014 Height | 0.50 Pos | X [um] | Y [um] Design Number 1 of 1 DMD. . Z Motor [Steps] Uit
v Alignment Design Name Aray L1 Layer _|Alignme 1 | -1750] 1900) Stripe Number 1 of | 49 Tnterferometer |IIB.OF Plezo [Steps] 21681
Design Type Binary Convert |Prepare| 2 3260 1900 Time [hh:mm] WA | of | 0:01 Window ox Stage Air Pressure oK
Saies Design Size [(mm] 4.0x32 Mode | Quality 3 3260{ -3100) N N Wiks Hesd O AF A Presaixs [bar), [T
» | | ! | emaining Time x
—— Dose /i) T o 1T T e i Raiing 0 : 0 1 Stage oK Chuck Vacuum [bar] | -0.55
) : Fere— Cameras oK DMD Voltage [V] 5.10
Inspection =
Laser oK Laser Power [%] 100.0
Conversion oK Laser Wavelength [nm] | 405
Alignment: Exposure Stage and Camera Control
g Camera Control
Exposure Settings Substrate
Design tiame | Array_L1 Overview Low Res High Res
Laser [nm] { 405 1) Double-check the Exposure Settings. —

2) Select the Alignment Correction Options. [Focus [-10...10] -4 L

Laser Power [%] | 100%
High Aspect Ratio [ off 1 3) Optional: Expose Bitmaps or expose as Field Alignment. [Brightness [..] | 500 L]
Focus Mode Pneumatic v 4) Optional: Delay the Exposure.
; —r] Stage Control
Dose [m)/cm2] 15q 5) Start the exposure. peed RE
Defoc [-10...10] 0% Debving 5 lum/s] ﬂl v
Alignment Correction Options Comment X/ Step [um] 4000] 5000

ora
Desian

Rotation [mRad] 0.281 A use [ Auto-Unload the Substrate
Scaling X / Y 0.997982/0.999989 | [] Use e e ——

[ Delay Exposure [hh:mm]
Shearing [mRad] -0.009 [ use

ww ol - A

(] Expose the Bitmaps

Froceed

| Start Exposure Back < setup Job -4 S \JES

}— B S —

11



C. Overlay Exposure with Back Surface Alignment

Make sure to have a minimum of 2 and maximum of eight alignment marks before
proceeding with this step.

1.Sign on to the computer.

2. Copy your design file into the Design shortcut folder.

3. Set up Job.

4. Select Standard Exposure mode.

5. Double click on the substrate template and choose appropriate template.

6. Under layer Panel, do not use the first row. Use second and subsequent rows
for overlay exposure and alignment.

7. Select 375 nm or 405 nm laser wavelength and 100% laser power.

8. Choose Pneumatic or Optical focus mode.

9. Double click on Designs and click convert design to convert the files (Section
A11.1 for the conversion). Click load after finishing conversion.

10.Assigning the Alignment marker co-ordinates: Double click on alignment

setting. The Load Alighment setting window will display. To create a new

alignment template, go to Edit and New. Assign file name, choose Back Surface

and insert the Load Algnment Settings — S B | o o [ B || e
center coordinates

Time Xt w X2 Y2 X3 Y3 X Y& X5 YS X6 Y6 X Y X8 V8
3:49:50 AM 0
4:30:14PM <1750 1900 3260 1900 3260 -3100 -1750 -3100

;
:
. = » M 30000 0 30000 0 2
“ BSA L1 9/19/2023 9:06:24 AM  -20000 0 40000 0 2
of ali gn ment : o o Jasaz ——Toriopums [oosoam oo lo—Jaoooo o 1 | 1 | | | [ | [ [ |
3 FAT_S0mm 2/8/2019  8:52:06 AM  -35000 0 35000 0 0 -35000 0 35000 4
T 5 FFT 4/7/2022  3:51:26 AM 58000 0O -58000 0 0 58000 0 -58000 4
ma rks Make sure e I o S04 F04SAPM 5000 5000 5000 5000 2
Cami ment MLA1000 6/27/2016 4:55:30AM 0 5000 [ 5000 2
[ MLA320_2point 2/7/2019 10:47:14 AM 0 2500 0 -2500 2
to check on MLA320 dpoint  11/8/2019 7:33:12AM 5000 2500 -5000 2500 5000 2500 5000  -2500 4
in 5/7/2018 4:58:44AM 0 5000 1
Alige ction Options Overlay_L1_12 11/9/2023 8:23:31AM 40000 0 40000 © [ 40000 0 40000 4
- Rotation [mRad] [ Use Training LMCPW_V6 2/5/2024 4:06:14 PM  -11150 -10500 11150 -10500 11150 10500 -11150 10500 4
Sheanng [mRad] [
The system
measures the ———

substrate angle and design rotates accordingly. Scaling and Shearing are optional.
Save the setting. Check Low resolution camera and click Load.

11. Load the substrate (Please follow the instructions described in section A.12
for loading the substrate)

12. Centering the Alignment Markers: After successful loading of the substrate or
wafer, an Alignment panel appears. Alignment markers will be centered on the
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camera image. See section B11 for details about the cross-measurement frame
and alignment mode.

Note: The backside alignment system consists of a micro camera underneath the
stage, an overview camera underneath the stage, and a specially designed chuck.
The viewing area of the backside alignment cameras cover the lower surface of
the substrate. Each opening is 10 mm wide and 46 or 76mm long.

On the first layer, you expose b e 1
only the alignment marks. For
the exposure of all further
layers, you turn the substrate so
that the exposed alignment
marks are at the lower surface.
When you perform a backside
alignment, note that coordinates
always refer to the substrate
side that is currently the upper
surface. So, an alignment mark ﬂ
that is exposed on the right side

will be on the left side when you

turn around the substrate. This

means, if an alignment mark is

exposed at position [X: +20 mm],

pidy

the alignment mark will be at &
position [X: -20 mm] for the
backside alignment.
Wafer size Mark 1 Mark 2 Mark 3 Mark 4
2inch X: +20 mm X: -20 mm X:0 X:0
Y0 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 ¥2'0 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
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The alignment marks can be positioned anywhere within the backside alignment
zones (Pagel3). Heidelberg recommends that alignment marks with a cross size of
300 um x 300 um and a line width of 20 um may give good results. Above table
(Page 13) can be taken as a consideration for the position of alignment marker

MLAT30 Menu (v1.6.1) HI1613 - o x
File Tesls User Infe About
v’ setup Job . M xXmm | Yiom
Exposure Info Alignment Info Progress Info Hardware Info 3 ! !
v’ Load Substrate 0,000 0.000
Status Humeric Values
¥’ Expose Job Jab_0300 No. 300
First Exposure 1014 feight | 0.50 2 of 1 | oM Ok 2 Motar [Steps]
A r Interferometer oK P 5t 35269
v Alignment BSATD Lo of indow ok
Bina E o | Window
09x13 v oK
Draw Mote ek ok
! oK
inspection o
Conversion oK
Alignment Stage and Camera Contral
Camera Control
Algnment Settings . substrate
ssALz = Set the Algnment it e -
Back Surfac 1) Double- - —
iginal - — ]
Fos X [pm] | ¥ [pm] - - Focus [-10...10]
: sl | Find the ARgnr P .
2 | 20000 1) Use the Stage Control 1o move the first Allgnment cross to the e . [arghmess .1 24 |
o @
~
y . Stage Control
Posiions 2
/ \ Driving speed [um/s1 | 50| W
/ ‘\ X/ ¥ Step [um] E 2
T Use Angle (-38.72 mRad) | Move To Firet Cross ! \
Cross Measurement | \ . =
Augument o s & amg + |
CrossAlignment - Skip Position 1 - j
3
Resize Detection Area O | when skipping alignment positions, twa positions must remain. \ [‘
Y N
\ /
Measure v \ / K @ b
\ /
/
Praceed "\ -
B Set Zero @ swp
Gontinue  Restart i setp 00 -
| 10 |

during design.

13. Select one of the alighment modes from the Alignment mode drop down list in
the Cross Measurement Frame. click move to first cross. Click Measure. The
system measures the position of the cross and moves it to the center of the
camera window. Examine the positions and click Accept Position to confirm it. The
procedure moves on to the next alignment cross.

14. Click continue and Alignment: Exposure frame will appear.

Verify laser and laser power. Insert the amount of dose, make sure to check auto-
unload substrate box. Make sure that rotation (best if within £ 10 mRad) is
checked under the Alignment correction options. Scaling and Shearing are
optional correction options.

15. Click start Exposure.

16. Once the process is finished, open the door, turn off vacuum, remove the
sample and log-out from the computer.
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D. Series Exposure Mode

This mode is particularly useful for the testing of devices. Three options are
available: Dose (varying energy levels), Defocus (varying focus) and Dose/Defoc.
Sign on to the computer.

1.Sign into the computer.

Setup Job

Job

1) Job: Load a Job or enter the name for a new Job. Select the Exposure Mode.

Name Number Exposure Mode New ob Rastest Job
2) Substrate; Choose a Substrate template or shape.

Job_0300 300 S - Load Job Save Job

Optional: In the Series, you can change the template or the design and select a Resist template.

Substrate Template Shape Size X [mm]  Size Y [mm Diameter [mm] Thickness [mm]
052

eeeeee

Series Template Series Mode Laser [nm]  Laser Fower [%]  Focus Mode Design Mode Resist HAR Status Duration Angle [mRad] Date
d Defoc 405 % XOf

2. Copy your design file into the Design shortcut folder.

3. Set up Job.

4. Select Series Exposure mode.

5. Double click on the substrate template and choose appropriate template.

6. Under Series menu: Select 375 nm or 405 nm laser wavelength and 100% laser
power.

7. Choose Pneumatic or Optical focus mode.

8. Double click on Designs and click convert design to convert the files (Section
A11.1 for the conversion). Click load after finishing conversion.

9. Load the substrate (Please follow the instructions described in section A.12 for
loading the substrate)

10. After successfully loading the substrate, Series Frame will appear.

11. In the Series Frame, verify laser and focus mode.

12. In the Series Mode, Select Dose or Defocus or Dose/defocus.

13. In the Dose or Defocus Panel

l. Insert the number of fields that how many designs are to be exposed in the
exposure series and insert starting value of light intensity or focus offset. Select
the correct Step Size which is increment per die that is to be exposed in the
exposure Series.

Il. Insert End Value of dose or defocus, number of rows to be partitioned, Step Size
in X[mm], Step size in Y{mm] which displays the distance between the designs that
are to be exposed in the exposure series. Total Range in X and Y change based on
the step sizes of X and Y.
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lll. Activate Exposure labelling to write about the parameters.
V. Verify laser and focus mode. Check auto-unload substrate and hit Start

Exposure

VI. After finishing: Turn-off vacuum, unload the sample, close the door and sing-

File Tools User nfo  About
W Setup Job
1 - X [mm’ Y [mm’
Exposure Info Series Info Progress Info Hardware Info =& o] ]
" Load Substrate 0.000 0.000
Series Parameters
= Status Numeric Values
" Expose Job Job Name J0b_0218 | Mo. 218 Name Manual Exposure Stalus Ready
First Exposure Substrate Size [mm] 101.4 Height | 0.50 Step Sze X/ V[mm] | 5.0 20.0 Design Number 1 of 3 oMD s Z Motor [Steps] SIEd
Alignment Design Name Testarray | Loyer | Series Dose Stripe Number 1 [of | 3 Wharfarometar | IOR Fiezo [steps] £Ee3
Design Type Binary Convert |Frepare Number of Fields 3 1 Time [hh:mm] WA | of | 01 Window |- Stage Air Precsure Bx
W Series Design Size [mm] 35.0x152 | Mode | Quality Start Value 100 10 . ; Write Head o AF Air Pressure [bar] | 147
1 1 t emaining Time . ;
Draw Mode Dose [mJ/cmz] Defoc Step Size 50 2 [hh:mm]g 0 . 1 1 Stage o Chuck Vacuum [bar] E=g
End Value 200 - Cameras oK DMD Voltage [V] 5.10
Inspection Laser oK Laser Power [%] 100.0
Conversion oK Laser Wavelength [nm] | 405
3 Stage and Camera Control
Series
Camera Control
Parameters Substrate
Expose a Series of Designs:
Design Name Test_array Overview Low Res High Res
A Series of just one parameter will be exposed horizontally, centered | __
Laser [nm] 405 around the zero stage position. You can set the "Number of Rows" — ']
" Focus [-10...10] -4
FoasMode | peumatic | A Series of both parameters will be exposed two-dimensionally, also v
Series Mode Dose B centered around the zero stage position. Defoc variation in X, Dose Brightness [...] 314
variation in Y.
DoseSeries | 1) Double-check the Exposure Settings. Stage Control
Number of Fields ElS
Start Value [m)/em?] 100/ 2) Select the Series Mode. Driving Speed [um/s] = 5000 '
:
(icmpsizmycn TR ) 3) Enter the Farameters. For o Series of just one parameter, also /¥ step [um] | 7
| End value [my/cm?] 200, enter the (fixed) value of the remaining parameter. e
Fixed Defoc Value [-10...10] b
4) Enter the step size between two adjacent Designs in X and Y.
< Move To Zero Substrate Center
5) Optional: Check "Exposa Labeling’ to exposs the current Dose and
Defoc values under each design B
=
6) Opti I: Delay the Ex; . “ N
) Optional: Delay the Exposure. 3 % § 3
9 7) Start the expasure.
80
Number of Rows 3f W @ bbb
| Step Size in X [mm] 5 [ Expose Labeling [ Auto-Unload Substrate
Step Size in Y [mm] 20
Total Range in X [mm] 35.0) Comment N 4
Total Range in ¥ [mm] 55.2) [ Delay Exposure [hh:mm] s § )
Proceed
- 5 Check Autofocus Set Zero @ stog
[/ Start Exposure { Back <K Setup Job = Y — L

off computer.

¥ 1014 mm

Please report to the lab managers (rdulal@bu.edu or pmak@bu.edu) for any
errors with the details.

Prepared by: Rajendra Dulal, Ph.D.
Revised by: Zhancheng “Ryan” Yao, Bishop Laboratory
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