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File Transfer

Prepare your pattern according to the Design Rules for

UPG. (Appendix A)
-

Shortoutito

If needed, use LinkCAD to convert your pattern to one of DEtie
the appropriate formats: CIF, DXF, or BMP. ~

LinkEAD S

Transfer your pattern file via USB to the service PC in the

entryway — do not use USB ports on the pPG computer. &

[N avigatar

Save pattern to your folder in NTUF Users.

2 T
Open NTUF Users folder on the uPG computer and =

transfer pattern to your folder in Shortcut to Designs.

Launch Exposure Wizard if it is not already running.



Load Pattern File

To write a new pattern select Expose new Design and Load Design pattern from the

Designs folder.

uPG101 Exposure Wizard : 3um Mode ]

Exit Tools Energy Mode ‘Writehead ?

uPG101 Exposure Wizard : Sum M '-!.
Exit Tools Energy Mode ‘Writebiead 7

Expose same Design |

Expose new Design

\_/

Exit Wizard |

Design......
Typel/scale. ...

Offset X
Offset Y ...

wPG101 Exposure Wizard ) x|
Please enter duf-units.
Cancel |

1000

Ready.

= Each | Hee> | Exit

Enter the number of
nanometers in one
design unit for your
pattern.

The Exposure Wizard guides you through the entire process. Read all prompts and

follow the directions given.




Preview Pattern

uPG101 Exposure Wizard : 3um Mode

Exit Tools Energy Mode ‘Writehead 7

Compare the XY dimensions of the
loaded pattern to the expected size.

>I L Load Design
If the loaded pattern is too large or small ﬂT T
then the design unit entered was not ﬁg < e
correct. Load Design again with the 2L Size V.o
correct design unit. AL S —

0
To preview the detailed pattern, double > maos
click on the preview window. - ﬁf&

| T
Note: a black box may be seen in the e
preview. This box is a software bug; it
will not print on the writer.
= Back [ext = Exit

Feady.

When the pattern is correct click Next.




Set Exposure Conditions

uPG101 Exposure Wizard : 3um Mode »
Exit Tools | Emergy Mode  ‘Writehead 7

Load Substrate

— Placement

= Mo Alignment
 Manual Alignment
 Auto Alignment

— Expoze Options

ﬂITmW ﬂm%

[T inverted

<Back | Next> | Exit |

Feady.

To write at the center of the stage
select No Alignment.

Three conditions control the exposure:
* Energy Mode

e Laser Power (mW)

e Pixel Pulse (%)

Exposure Guide*

AZ 1518

AZ1512 X2 18 70
S 1805 x1 18 70
Su-8 2100 x4 18 70

* To find the correct exposure conditions for any resist,
perform the Energy Series described on slide 11.



Load Substrate

Click Load Substrate to access the
stage and follow the directions in
the dialog box.

uPG101 Exposure Wizard : 3um Mode i

Exit Tools Energy Mode ‘Writehead 7

e ——

( Load Substrate 3

~Flacemestac_——————="

= MNo Alignment

= Manual Alignment
& Auto Alignment

— Expose Options
j [ =¥ j Elly Note: Your substrate must be flat
Eimee and at least 2” in diameter. Small
substrates and raised features can
damage the system! Never write
closer than 5mm to the edge of
- <Back | Next» | EAT the substrate.
ady.




Alignment Pins

Centered Mask Centered Wafer

Vacuum Valve ON

Click OK to withdraw the stage and
focus the write head on the substrate.

uPG101 Exposure Wizard X|

Please open cover and place substrate at stage center position.

Activate stage vacuum and check substrate Fixation. NO te: Always use the Load SUbStrate
lose cover and press OF, button or your pattern will not be
written in focus.

In Check Options window click Next.



Expose

Exposure Options:

e Auto Unload after Exposure — moves
stage to unload position after write.
Leave this box checked.

* Expose with fixed Autofocus — write
head focuses at the stage center only.
Use fixed Autofocus for uneven resists
such as thick Su-8.

e Uni-Directional Mode — writes in a
single direction rather than back-and-

forth.

After selecting options click Expose.

uPG101 Exposure Wizard : 3um Mode

Exit Tools Energy Mode ‘Writehead 7

— Design

— upg Jurn. dxf
yaat

talTl —Eneray
—Iﬁ B3 % of 18 mwy
y

Cm —Expose Offzet
ZI_ Centered

Expose

Option
v ituto Unload after Expozure;

[T Expose with fixed Sutofocus

[T Uni-Directional Mode

<Back | Mext> | Exit

Ready.




Finish Writing

Exposure Wizard will estimate the time to
finish — write this time in the uPG logbook.

To stop the write click BREAK! The write
cannot be resumed, you must start again.

Note: Do not stop another user’s process
unless there is an emergency. Contact
NTUF staff if you have a question.

When the write is finished turn off the
vacuum valve and remove your substrate.

Do not turn off the instrument or close the
software.

uPG101 Exposure Wizard : 3um Mode

Exit Tools Emergy Mode  Sritehead) *

Mumber

of Stripes 96
Caunter 10
oo 89.6
Tmete - 100:00:03

Exposing CamOftset2

Flease Wait. .
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Expose Energy Series

uPG101 Exposure Wizard : 3um Mode

The pattern file written is a standard array
of features from 1 to 10 um.

Select Energy Mode (x1, x2, or x4)
Use 18mW laser power.
Select Coarse stepping.

Execute.

You will be prompted to load the substrate.

& Coarse
[10% - 100%, stepping 10%)

" Fine
[stepping 1%, startting at:l hi) |z

Execute energy series at 18 mwW Back
laser power.

Expose 10 fields stepping from

1025 to 10025 pixel pulse with

102 increments.

Press EXECUTE to start loading
test sample and expose series. _—CoUte |

Extt | Tools Enerqy Mode ritshead ? An exposure series is used to find the
Expose Energy Series g optimal exposure conditions for a new type
Camera Calibration
= Testalignment Accuracy [ or thickness of resist.
—  Laser Offset Calibration
2 Set Menu Defaulks
Y Update Software EC. X
; Reset Swstem ef=cal
(  Shutdown uPG101 e Please enter laser power ([ 1m¥ - 18mWw ).
= Make System Backu Y
FHE — Offset X I 18
Z,:IJ Sl Please choose type of series.
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Manual Alignment

I
Load Substrate Manual Alignment is used to view the !
— Placement H 1+1 ' late
o Mo Alignment write area and position the pattern at PP
& Fianual Alignrment the desired X,Y location. febi
0 Auta Alignment _.__1_“._“_*_____;_-_-_;_ ....... I
R Load substrate at the center of the stage =
[ (78 mw ] 53 % (see slide 8) and select Manual .
- = Alignment :
[T inverted )
LRI 2 5 Enter approximate Substrate Size. :
j Inch . . .
Xample: besign IS written
B E & E le: D tt
i below and left of the plate
Click Next.
center.

uPG101 Exposure Wizard : 3um Mode
Exit Tools Energy Mode ‘Writehead 7

Manual Alignment window shows the pattern area (green),

If
:
:

———mem | mask area (white), and the writable area (dotted line).
Options:
S ' e Offset — Enter design offset from mask center (X,)Y) in um.
foe—————— | * Zoom In— Magnify the Manual Alignment window.
T m vp—wm | ©* Camera—Use the look-down camera to view the substrate.
=T

Ready. 12




L LUU LU LU LU L LT

Move to ([0,0)
Move To ()

- Expose Offset-

X i um
Y i} um

Accept Offset

D Ty {
Focus De-Focus | |{Camera Stopdl  Cammera Live | 094999920 |49999930 nm i
\v/

Locate the desired feature
by clicking the purple stage
movement buttons.

N Adjust the step-size with the

slider bar.

Copy the stage coordinates
of your feature from the
display (convert nm = um).

Enter exposure offset in um
and Accept Offset for
Manual Alignment.

Note: When using an alignment procedure for Automatic Alignment (see slide 14),
copy the coordinates of each alignment mark to paper. When creating a new
alignment procedure (slide 15) you will be prompted for the position of each

alignment feature.
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Auto Alighment

Automatic Alignment can accurately position multiple layers of lithography.

: :
Rl s i Note: The substrate must be loaded in the same

orientation on the stage for each layer of
writing (see slide 8).

—Select Alignment Procedure
Load

i | Select Auto Alignment. Click Next.

Load an existing alignment procedure or click
New to create a procedure for your wafer (see
slide 15).

Aligr 1.ali

Each alignment mark in the procedure is
numbered (No.) Scroll through them with the
up/down arrows and enter the stage
coordinates of each alignment mark in um.

Note: To find the X,Y coordinates you will use
the camera (see slide 13).

<Back | Next> | Exit

Ready.

When your alignment procedure is ready click
Next.
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New Alignment Procedure

: :
Click Create Mark to capture an image of the G Tods. Enrgy e rtchod 7

alignment feature.

—Mewy Alignment Procecdure

Add Mark Create Mark

Move stage to the first feature (see slide 13).

SEE Cancel

Click Make and resize the red box around the feature.

r Position
Mo,
0

Step 100 um

L Maove to (0,0)

Move To (47

~Registration Tools
Make

<Back | B> | Exit |

Ready.

Lea.lrn et
Hearch

Save

G

-_Click Learn to capture the
image & Save.

Copy the stage coordinates for
all of the alignment features.

‘ Focus De-Focus Camera Stap | Camera Live |( ISZDDDEI I52990E| phing; ) Close | ‘
N~ _ Close.
\/
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uPG101 Exposure Wizard : 3um Mode

Exit Tools Energy Mode ‘Writehead *

Test Auto Alignment

’rDesign

CamOffset2. cif

I Camera Yiewer

il ltduntndngunlinnng

—Search Report-

A Relax: ok

Step: O - Fitlevel: 700

<5ack‘ [t = |

—Energy 5
B3 % of 18 W -—
—-—
p—
W Lize Al Procedure: —-—
Align 1.ali —_
Test Alignment ——
> 4 —
e -
S
—
Expose ~
-
—-_—
—
Opticn -
|7 Auto Unload after Exposure —
—
I Expose with fixed Autofocus :
—_—
[™ Uni-Directional Made p=—
-—
—_—

Ready.

‘ Focus | ‘BeFocus | Camera Slbpl Carnera-Live | |U

|muzu m

Close ”

Click Test Alignment to check your procedure.

The stage will move to the specified coordinates and locate
each alignment feature.

Successful alignment shows X/Y-Offset and rotation angle.

OK. Expose.

pPG101 Exposure WiZard il

Alignment Result:
#-Offset=-Z5262nm
¥-Offset=17541nm
Angle=4.90655310611317E-02°
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Reboot System

If there is a communication
problem between the computer
and uPG controller, the user can
reboot the system.

Be sure to note this in the
logbook.

=

Close the Exposure Wizard (Exit).

g

Switch off the system using the On/Off
switch at the supply unit under the writer.

Wait ~20 seconds.
Switch on the system.

If needed, reboot the User PC.

A A

Wait at least 5 minutes before launching
the Exposure Wizard.

Note: If the supply unit has been powered off
you must allow at least 5 minutes for the
internal controller to reboot or communication
problems will result.
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