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1 SCOPE

The purpose of this document is to detail the dsbedASML PAS 5500 Stepper. All users are expcte
to have read and understood this document. lbisrsubstitute for in-person training on the systand

is not sufficient to qualify a user on the systeFRailure to follow guidelines in this document nragult

in loss of privileges.

2 REFERENCE DOCUMENTS

Batch Control PAS 5500 Training Module

Reticle Design Manual

PAS 5500 User Guide

PAS 5500 Job Definition

PAS Global Alignment Strategies

PAS 5500 Steppers up to and including /300 Stelppeduction

3 DEFINITIONS

n/a

4 TOOLS AND MATERIALS

4.1 General Description -The ASML PAS 5500/200 is a 5x reduction, i-linepgter set up for
exposure of 6 inch wafers using 6 inch reticledie Bystem has 350nm resolution with a
0.48-0.60 variable numerical aperture. The maxinfighd size on the wafer is 22x22mm.
Overlay capability is better than 50nm. All lithaghy levels for a particular design are
included in a single stepper job.
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4.2

4.3

4.4

4.5

4.6
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« Reticle Pre-Alignment Marks

«— Reticle Barcode

« Reticle Alignment Marks

Reticle Bar Code— The reticle barcode is read as the reticle nsored from the reticle
carrier. Reticle bar code information is specifiedhe stepper job.

Reticle Pre-Alignment Marks — Two Pre-alignment Marks are located 135.5mmtapear
the corners of the reticle. They are used to figershe reticle to the reticle table.

Reticle Alignment Marks - Two Reticle Alignment Marks, M1 and M2, are lte&139mm
apart near the left and right edges of the retiéléter the reticle is pre-aligned on the reticle
table, the Reticle Alignment Marks are alignedhe permanent fiducial marks F1 and F2,
located on the fiducial plate on the wafer table.

Wafer Zero Level — The ASML Stepper utilizes zero level marks that jpa¢terned and
etched into the wafer before any other steps. t&h depth of 1200A +/- 10% allows the
stepper to recognize the marks. It is possibleattern the zero level at the same time as the
first level, but overlay accuracy will be reducéulce the first level is not aligned to the zero
level. This is because the zero level is defingd beparate reticle.

Wafer Global Alignment - The wafer alignment marks W1, W2, etc, are egdosn the
zero layer and etched into the wafer. Two of theaeks are sufficient but up to 25 may be
used on a single wafer. If more than two marks wsed, the stepper will find a best
alignment and expose all die using the same settinthe stepper uses through the lens
alignment of the wafer and the reticle.
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4.7  Wafer Field by Field Alignment — This method uses marks that are part of the A2
for each mask layer; they are not exposed indiVigualhese marks may be placed in the
scribe lanes. Field by field alignment takes lantgan global alignment because each die is
aligned.

4.8 Standard Jobs— Several standard jobs are available for use thiéhStandard Reticle

Templates. This allows a user to process wafeiisowi having to develop a new stepper
job. These jobs should not be changed but mayppied and saved as new jobs.

5 SAFETY PRECAUTIONS

5.1 Hazards to the Operator

5.1.1 The ASML uses ultraviolet light as well as lasensg should only be operated with
all of the covers closed. Safety glasses shoulddra at all times.

5.1.2 The ASML stepper had mechanical hazardsnd@@perate with open covers and
do not open any covers during operation.

5.2  Hazards to the Tool
5.2.1 Never open or service the wafer stage since sedanmage to the tool can occur.

5.2.2 Never manually remove stuck wafers from the systeRiease contact the tool
technician.

5.2.3 Reticle changing should only be done by a certitisdr. Use care not to touch the
surface of the reticle. If alignment marks becasbscured, the stepper will not be
able to find them.

5.2.4 Do not remove the Combi reticle from the SMIF pdtis fragile and expensive to
replace.

5.2.5 Wafers must have clean backs. This will keep tagesclean and prevent errors.

5.2.6 Do not remove a carrier that is not fully raised.
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T 1
Reticle Changer

Unload

6 INSTRUCTIONS

6.1  Starting the System
6.1.1 Swipe the tool in on the Card Swipe System.
6.1.2 Verify that the computer is on.

6.1.3 Make sure that the computer is on Main Menu, if not selecD Exit. Do not exit
from theMain Menu.
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6.2 Loading the Reticles

6.2.1 To remove the reticle box from the machimalar selecMat Hdl from the top of
the screen and theé®— Exchange Reticle Bax Click theUnlock button in the
middle of the screen to unlock the reticle box.

6.2.2 Remove the box by lifting straight up 2 citting the front up and moving it away
from the stepper at a 45 degree andibvays support the reticle box on the bottom
to prevent reticles from falling out.

6.2.3 Carefully open the reticle box. The cleqr i® released from the base by sliding
the 4 clamps underneath the base. Load the =tibl®me side down with the pre-
alignment stars facing out. Never touch the serfafca reticle. Close the reticle
box and make sure it is secured before lifting. Moo remove the Combi Reticle
from the top slot.

6.2.4 To load the reticle box, lower it straightagiowithout tilting it. The open side of
the internal cassette should be towards the stepper

6.2.5 Select thRead 1button to read the barcodes and display the eciizs.
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6.2.6 If your reticles do not have bar codes, &eSpecify button to enter reticle IDs
and then theApply button to confirm. This will have to be done edithe the
reticles are loaded into the machine.

6.2.7 When finished, the reticle box should beextan the stepper.

6.2.8 Pres€ancelandExit back to theMain Menu.

6.3 Loading Wafers

6.3.1 Lift the cover to the loader and place thesette of wafers on the stage. Make sure
that the cassette is properly seated.

6.3.2 Place an empty cassette on the receiver4 éhtions should have a cassette.
6.4  Defining a Batch and Running a Stepper Job

6.4.1 From théMain Menu, select2- Batch Control and1 — Define Batch

6.4.2 TheBatch ID is the name that you use to identify your wafers.

6.4.3 Thelob Nameis the name of the stepper job that you want & @lick theSelect
button, scroll down, select the job aAdcept at the top of the screen. Writing a
stepper job is detailed in a separate document.

6.4.4 Click on the line to the right @ayer ID. Select the Layer Number that you want
to expose when the box comes up. Layer number izensed for exposing the
alignment marks onto the wafer. See attachmenthéwe information on the zero

level.

6.4.5 TheControl Mode may be set t&W or C. A setting ofC will expose all of the
wafers in the cassette. A settingWfwill only expose the number of wafers that

you specify.
6.4.6 TheBatch Sizeis the number of wafers or cassettes that you waexpose.
6.4.7 UnderBatch Type selectP for production. F will allow you to do a focus

meanderE will allow you to do an energy meander avdwill allow you to do a
matrix.

RIT SMFL Page 6 of 11



R-I-T

Semiconductor & Microsystems
Fabrication Laboratory Revision B Rev Date: 12/21/201j0

Title: ASML Stepper

6.5

6.6

RIT SMFL

6.4.8

6.4.9

UnderProcess Datayou may adjust exposure energy, focus and titinget. The
minimum energy is 40mJ/édn Under lllumination Mode select either
conventional or annular. Numerical aperture amgingi may be specified. After
changing any of these values you must selecAfigy button for the changes to
take effect.

TheClear button at the bottom of the screen will clearadlthe entries and allow
you to start over.

6.4.10 TheRun button will start the batch. Wafers will autoneally load, align, expose

and unload.

Unloading Wafers

6.5.1

6.5.2

Lift the cover on the output cassette and remogentafers. Do not remove a carrier
that is not fully raised.

Place the empty cassette back on the tob¥ #tations should have a cassette.

Unloading Reticles

6.6.1

6.6.2

6.6.3

6.6.4

6.6.5

To remove the reticle box from the machingjarMain Menu, selectMat Hdl
from the top of the screen and thg&r Exchange Reticle Box Click theUnlock
button in the middle of the screen to unlock th&le box.

Remove the box by lifting straight up 2 cilting the front up and moving it away
from the stepper at a 45 degree andibvays support the reticle box on the bottom
to prevent reticles from falling out.

Carefully open the reticle box. Unload th&cies. Never touch the surface of a
reticle. Close the reticle box and make sure seisured before lifting.

Replace the reticle box on the stepper betimg it straight down without tilting it.
The open side of the internal cassette should wartts the stepper. The reticle
box should be stored on the stepper when finished.

Exit back to th#lain Menu.
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6.7 Resetting the System
6.7.1 To remove all wafers from the machine, sekamtich Control from the Main
Menu, selectMat Hdl from the top of the screen and th2r- Remove Wafers
from Machine. Never manually remove stuck wafers from the rrach
6.8  Errors during Run
6.8.1 If any errors occur contact the equipment engineer.

6.9 Introducing a Layer Shift

6.9.1 SelecProcess Datan your stepper job to enter a layer shift in mits. See
Section 6.8 of th&@SML PASS 5500 Job Creation Manual.

7 APPROPRIATE USESOF THE TOOL

7.1 No backside coated wafers, only wafers with clearabks may be processed in this tool.

7.2 No polyimide or SU8 may be processed in thisdab

8 ATTACHMENTS

8.1 Dose to Clear Test (Exposure Matrix)
8.1.1 This test is done with or without a mask and tHEfield is exposed.
8.1.2 From theMain Menu select6-Test Managet
8.1.3 Selectl-Run Test
8.1.4 Move to the top of the directory by clickitgp.
8.1.5 Selectlllumination System.
8.1.6 SelectPerformance Tests
8.1.7 SelectResist Uniformity.

8.1.8 SelectAcceptat the top of the screen.
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8.1.9 Input theNominal Energy, the Energy Increment and thewindow Size Be sure
to hit return after each entry.

8.1.10 SelectAccept

8.1.11 One wafer will be exposed with the nominal exposare center of the wafer. The
remaining exposures will be divided up above anidwehis. When the wafer is
finished, a report will come up and show the expegattern.

8.1.12 When finished seledExit twice to return to th&lain Menu.

8.1.13 A dose to clear test can also be done isdteen used to define a batch.

FEM (Focus/ Exposure Matrix)

8.2.1 From théMain Menu select6-Test Manage.

8.2.2 Select-Run Test.

8.2.3 Move to the top of the directory by clickidg.

8.2.4 SelecProjection Systems

8.2.5 SelecFEM Developer/Customet

8.2.6 Selechcceptat the top of the screen.

8.2.7 Input desired values for matrix size, enemggrement, focus and the number of die
to be exposed. Each die is a complete focus/ expasatrix.

8.2.8 Selechccept

8.2.9 When finished seleEkit twice to return to th&lain Menu.

8.2.10 A Focus/Exposure test can also be dorfeeisdreen used to define a batch.
Running RIT Daily

8.3.1 From théMain Menu select6-Test Managet

8.3.2 At the top of the dialog screen sefedtD HDL .

8.3.3 From this screen selé&:Contamination and Temperature Control
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8.3.4 Selec?-Sensor Module Commands
8.3.5 Select#-Monitor All Sensor Values
8.3.6 Ensure that tlheens Temperatureis 22.01C (+/- 0.02C).
8.3.7 SelecCancelat the top of the screen.
8.3.8 SelecExit 3 times to return to thBest Managermenu.
8.3.9 Selec8 - Run Test Que
8.3.10 Selecbelect
8.3.11 Scroll down until you sekily RIT. Characters are case sensitive.
8.3.12 SelecAcceptat the top of the screen.
8.3.13 SelecAcceptagain and the test will run.
8.3.14 SelecExit twice to return to th&lain Menu.
8.4  Procedure for Creating a Zero Level
8.4.1 Load the Combi Reticle.
8.4.2 Select your stepper job.
8.4.3 SelectayerID.
8.4.4 SelecZero Layer to expose your marks.
8.4.5 Develop and bake the resist.

8.4.6 Plasma etch the zero level marks with thetdBryQuad using the ZEROETCH
recipe. The marks should be 1200A +/- 10%.

8.4.7 Strip the photoresist.
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REVISION RECORD

Summary of Changes

Originator Rev/Date

Original Issue

Sean O'Brien| A-07/20/2010

Clarified some of the instructions

Sean O'Brien| B-12/21/20104
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