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1 SCOPE

The purpose of this document is to detail the d4bedGCA Stepper. All users are expected to haad
and understood this document. It is not a sultetifar in-person training on the system and is not
sufficient to qualify a user on the system. Falto follow guidelines in this document may resnlt
being banned from the tool or the RIT Semiconduatad Microsystems Fabrication Laboratory (SMFL)
itself.

2 REFERENCE DOCUMENTS

0 6000 Series DSW Wafer Stepper Operations Manual

3 DEFEINITIONS

n/a

4 TOOLS AND MATERIALS

4.1  General Description
41.1 The GCA is a G-Line Stepper that may be used tosxpl-inch wafers, 6-inch
wafers or pieces. 4-inch wafers and pieces amelbananually and 6-inch wafers
may be loaded manually or with the automatic wddfandler. The resolution is
approximately 1 um and the depth of focus is 3 um.
4.2  Reticle Holders

4.2.1 Reticle holders are stored in the Reticle ManagerB8gatem (RMS) on the left side
of the stepper.

4.3 Wafer Cassettes

4.3.1 The GCA uses the dedicated black polypropyleneeti&ssfor 6-inch wafers.
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4.4 \Wafer Paddles

4.4.1 The system uses removable wafer paddles to pladersvander the exposure
column. Wafer vacuum is supplied by the plug-ibitg. Paddles are stored inside
of the stepper to the left.
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) SAFETY PRECAUTIONS

5.1

5.2

RIT SMFL

Hazards to the Operator

5.1.1

5.1.2

5.1.3

Laser Safety- Lasers are used in the GCA Stepper near the.stdlge caution not
to look directly into the lasers.

Mechanical Hazards - Drive assemblies have sufficient power to caumgery.
Keep hands, fingers, clothing and tools clear o¥img parts.

Ultraviolet Radiation - The stepper uses ultraviolet radiation. Avoigpa@sing eyes
or skin. Always wear protective eyewear.

Hazards to the Tool

5.2.1

5.2.2

5.2.3

5.24

5.2.5

Wafer Paddles— The wafer paddles have precision machined ssfa@e careful
not to drop or damage them.

Alignment Lenses— Use care to stay under the guard and don’t pless on the
paddle handle. The alignment lenses are in aiposithere they could easily be
bumped while loading a wafer paddle. If this os¢arbaseline correction will need
to be done to prevent misalignment. Please infmstaff member if this occurs.

Environmental Chamber — Please keep all doors on the environmental ckamb
closed after wafers and reticles are loaded. Kémged when not in use.

MODE file — The MODE file contains important stepper pararseincluding the
wafer size. When changing the wafer size, be ahraft to change any of the other
settings.

CAUTION: Under no circumstances are you to manualbye the aperture blades.

Damage to the motors, gears and belts will occur.

Page 3 of 13



R-I-T

Fabrication Laboratory

Semiconductor & Microsystems

Title: GCA Stepper Operations

Revision J Rev Date: 04/14/2020

63008
MLOSW WAFER STEPPER

. o
o

“ o

o e ,
B B

° % s

. B

|

Py

6 INSTRUCTIONS

6.1 Initial State Check

PSP W— — i
[TYS 6630S ENVIRONMENTAL CHAMBER

ScA

6.1.1 Verify that there are no wafers or reticiemaining on the stepper.

6.1.2 Turn on the stepper monitor using the Monitor Oh&itch.

6.1.3 Verify that the computer is at the colon prompt)( :If it is not, use the command
L 1 [10,1] to log in and press enter.

6.1.4 Make sure that the Shutter Select Switch is ingrge Mode. Timed mode would
require measuring the intensity each time and tatiog an exposure time.

RIT SMFL
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6.2

6.3

RIT SMFL

Loading a Reticle

6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

Reset the Reticle Management System by tygRiES command followed by
Enter.

When loading the job parameters the alignment npéwkse will beNegative for
clear fiducials andPositive for opaque fiducials. Please note that wilu not be
able to do a second level alignment if you cho¥se

Reticles are loaded into the reticle holders wiih throme side down and the RIT
symbol near the door of the reticle holder.

Reticle Holders are loaded into the Reticle Manag@nBystem by pulling the
knob out and placing the holder in one of the dpgals.

If you are loading a bar coded reticle and wislsgecify this when starting a job,
you will need to inventory the reticle. TypdV at the command prompt and the
system will read the bar code.

Manual Wafer Loading with Paddles

6.3.1

6.3.2

6.3.3

Flip the toggle to the right of the monitor @b for the 6” paddleor 4” for all other
paddles.

Verify that the MODE file has been set up for yauafer size. TypdMODE at the
command prompt, pregmter until down to theChuck Sizeand set to 150mm for
6” or 100mm for all other chucks. Change tBtage Alignment Offsetsas
follows:

100mm wafers X=0.25 and Y=4.25
150mm wafers X=4.00 and Y=3.50
Pieces X=

After changing, keep pressirtgnter on the keyboard until you get to the end and
save. Be careful not to change anything else in the MG If you think you
incorrectly changed something in the MODE file, Koo the back of the GCA
manual for the proper MODE settings and changadkb

Originate the stage using tlEdRI command followed b¥nter.

Page 5 of 13



R-I-T Title: GCA Stepper Operations

Semiconductor & Microsystems
Fabrication Laboratory Revisiorn J Rev Date: 04/14/2020

3 CONTROLLER =~ -

: 'SQWA‘WH éc

6.3.4 Plug the paddle into theADDLE CONNECT vacuum port on th® SW/AWH
SUB CONTROLLER.

6.3.5 Place the wafer on the paddle making sure it isnagall three stops. Note: if the
three alignment studs are not in the 6” paddlek limo the plastic box (lower left)
and hand tighten them into the paddle before pipgour wafer on it. Do Not Over
Tighten the studs.

6.3.6 While holding the wafer in place, turn on théafer Vacuum. (Note that the
vacuum may not turn on until the next step) Makeesthat the wafer is still
against all three stops. If the wafer does nopery contact all three stops, the
exposures will be misplaced and possibly rotated.

6.3.7 At the prompt, press tHRES button on the keypad. The wafer vacuum should now
be on. Wait for the Laser Sensor Lights to comearmuhgo out.

6.3.8 Load the paddle onto the stage, using care notittathle alignment lenses.

Remember to stay under the guard while loading @owit push down on the
handle. If the alignment lenses are bumped, a Basetest will need to be run.
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Alignment Lenses

I

6.3.9 With the paddle in contact with both of the reapst turn on th®addle Vacuum
Please note that it is still possible to move thddte with thePaddle Vacuumon.

If the paddle does not properly contact the twa staps, the exposures will be
misplaced and possibly rotated.

6.3.10 Close the doors on the environmental chamber.

6.3.11 This is an optional step that may improve levelimgjobs where the leveling has
been disabled using (-1) in the jobAt the command prompt, perform a manual
level of the stage using the AWLT command followsdthe jobname and level.
For example AWLT EMCR221\1 will level a wafer witie first level of the
EMCR221 job. Repeat until numbers are low. Refleatstep for each wafer.

6.3.12 At the command prompt, load the stepper job udied=X command followed by
the jobname. For exampieX EMCR221 will execute the EMCR221 job.
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6.3.13 When prompted enter in the appropriate job paramsetéuse & to back up job
line by one step) You will be prompted for the doling:

Pass number
Exposure

Focus setting

Bar Code

Floor #

Alignment Mark Phase

1 for a first or single level job)
(enter in seconds)
(enter focus setting)
NONE)
(1 through 6)
(P, N or X)

6.3.14 If you get the erroRMS ERROR: $RMS BARCODE NOT IN DIRECTORY ,
pressCTRL C andA to abort the job. At the command prompt, tyig&¥ and wait

for a reticle inventory to occur.
again.

At the commanmpt load your stepper job

6.3.15 Press and hold tHdAN button and press tH&/C button.

6.3.16 Press thé/JAN button.

6.3.17 If needed, align the wafer using the joysticks loa $tepper. The right joystick is
for X and Y motion, and the left joystick is foreta adjustment.

6.3.18 Press th&XP button to expose the wafer.

6.3.19 At completion the wafer will return to the auto dbposition and the computer will

display the messa@¥afer # Completed

6.3.20 PressVIAN to return to the load position.

6.3.21 Turn off the Paddle Vacuum and carefully removephédle.

6.3.22 Turn off the Wafer Vacuum and remove the wafer.

6.3.23 If more wafers need to be exposed with the samtengst load them, align and

pressEXP.

6.3.24 When the current job is complete pr&éSBRL C, wait for the: prompt, press the
letter A and therEnter. The system will return to the command prompt.

6.3.25 To return the reticle, typRBMSRET and enter. The forks will unload the reticle
and return it to the carrier. Then tyRES and enter The reticle changer will

lower allowing you to remove the carrier.
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6.3.26 Turn Off the stepper monitor.

The computer monitor stays Make sure all
stepper doors are closed.

6.4  Automatic Wafer Loading with the 6” Paddle

6.4.1 Flip the toggle to the right of the monitor@bd.

6.4.2 Verify that the MODE file has been set up for 6hneafers. Type MODE at the
command prompt, pred€snter until down to the chuck size and seti50mm.
Change the stage alignment offsets to X=4 and Y.=3/Gter changing, keep
pressingenter on the keyboard until you get to the end and s&@seecareful not to
change anything else in the MODE filf.you think you incorrectly changed
something in the MODE file, look in the back of tB&€A manual for the proper
MODE settings and change it back.

6.4.3 Turn on theWVafer Vacuum. Leave on when in Automatic Mode.

6.4.4 Originate the stage using tlERlI command followed b¥nter.

6.4.5 At the command prompt, load the stepper jsingitheEX command followed
by the job name. For exam@X EMCR221 will execute the EMCR221 job.

6.4.6 When prompted enter in the appropriate jatarpaters. (use ato back up job
line by one step) You will be prompted for theldaling:

Pass number 1 for a first or single level job)
Exposure (enter in seconds)

Focus setting (enter focus setting)

Bar Code NONE)

Floor # (1 through 6)

Alignment Mark Phase (P, N or X)

6.4.7 Plug the 6” paddle into the vacuum port.

CAUTION: Remove the three alignment pegs from the&ddle and place them in the

plastic box (lower left) before running in autoneathode. They are for manual load only.

RIT SMFL Page 9 of 13



R-I-T Title: GCA Stepper Operations

Semiconductor & Microsystems
Fabrication Laboratory Revisiorn J Rev Date: 04/14/2020

6.4.8 Load the paddle onto the stage, using catetmdit the alignment lenses.
Remember to stay under the guard while loading @owit push down on the
handle. If the alignment lenses are bumped, a Basetest will need to be run.

6.4.9 With the paddle in contact with both of theamr stops, turn on thaddle
Vacuum. Please note that it is still possible to move pladdle with thé*addle
Vacuum on. If the paddle does not properly contact twe tear stops, the
exposures will be misplaced and possibly rotated.

6.4.10 Place the cassette with the wafers to be exposdtieofront elevator. Place an
empty cassette on the back elevator.

6.4.11 Press théRES button on the stepper. Wait a few seconds anssffelLevel and
then S/C for a first level job or jusS/C for a higher level. The wafers will be
loaded and start exposing automatically since igmedent is necessary.

6.4.12 If alignment is needed, align the wafer and thessgEXP to expose the wafer.
The right side of the alignment screen is for X ahdorrection and the left side is
for Theta correction. Theta correction is doneatjusting the Y motion on the left
side. The X will not be aligned on the left side.

6.4.13 When all the wafers are complete an alarm will sbuRresfRES on the stepper.

6.4.14 You will be prompted to either return the reticlet@ continue.

6.5 Returning a Reticle

6.5.1 Atthe command prompt tyRES to reset the reticle changer.

6.5.2 To return the reticle to the box, enter temandRMSRET.

6.5.3 To lower the reticle changer, enter the mamdRES.

6.6  Terminating a Job

6.6.1 To terminate a job @TRL C, wait for the: prompt, press the lett&r and then
Enter.

6.7 Errors during Run
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6.7.1

6.7.2

6.7.3

6.7.4

Rebooting the Stepper
6.7.1.1 PresResetbutton on the computer.

6.7.1.2Enter the time and date. The time should be inhtimienm format and the
date should be in the dd:mmm:yy format. The fitsee letters of the
month should be entered. For example 12/15/20@0ldvbe entered as
15-DEC-20.

6.7.1.3When the colon prompt comes up, log in by enteking10,1].
6.7.1.3 Type in the commaiRES.

6.7.1.4Type in the comman@RI.

Occasionally there will be a problem with Beticle Management System that will
force you to use thRMS primitive commands to transfer a reticle. Be very careful
when in this mode. This mode can be entered mnwatyping in the command
RMS. CAUTION: Under no circumstances are you to manualbyve the aperture
blades. Damage to the motors, gears and belt®edglir. When in the primitive
command mode use the following commands:

APR’ opens the apertures

"AF extends the A fork

‘BF extends the B fork

TT turns the turntable

"ELX moves the elevator to floor # X

"AL'P” aligns the reticle with positive alignmentarks
"ALN” aligns the reticle with negative alignmenarks
'EQ equalizes the mask alignment sensors

"HO home the mask alignment stage

‘RS resets the reticle changer

~ used to exit the RMS prompt

If you are having difficulty with the retickdignment, try using theeQ and HO
commands while in thBMS mode

If you have started a job and the systentdaand puts you into RMS mode, you
must restart your job.

7 APPROPRIATE USES OF THE TOOL

RIT SMFL

Page 11 of 13



R-I-T Title: GCA Stepper Operations

Semiconductor & Microsystems
Fabrication Laboratory Revisiorn J Rev Date: 04/14/2020

7.1  Always use a clean mask to prevent contamination ¢fie mask handling.
7.2  Always use clean wafers to prevent contaminaticof the wafer chuck.

8 ATTACHMENTS

8.1 Measuring the Lamp Intensity
8.1.1 Check with a staff member to open the condensesihgu
CAUTION: Under no circumstances are you to manualbye the aperture blades.
Damage to the motors, gears and belts will occur.
8.1.2 Load a plain glass plate into the stepper.

8.1.3 Open the condenser housing, place the ratéoroe the glass plate and then close
the housing.

8.1.4 Open the shutter using the manual shutteckswiDo not turn it on for more than
30 seconds.

8.1.5 Since this is a 5X reduction stepper, remertenultiply the measured irradiance
by 25 to get the irradiance at the wafer.

8.1.6 Exposure equals the irradiance times time.

8.1.7 If theShutter Selectswitch is in theTimed position, the shutter will open for the
selected time.

8.1.8 If theshutter selectswitch is in thelntegrate position, the selected time will be
adjusted by the stepper to give 25 mJ/éon each 0.1 seconds of exposure.

8.1.9 When finished with the measurements, putrdkdéometer away, remove the glass
plate from the stepper and close the housing.
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8.2  Performing a Focus-Exposure Matrix (FEM), Energy Meander or Focus Meander —
On the GCA Stepper a matrix or a meander can badupeal using th&XPO command.
On aFocus-Exposure Matrix with the flat up, the focus varies by row and éx@osure
varies by column, while incrementing in the direatiof the arrows. On aBnergy or
Focus Meander the starting value is placed in the upper lefthwthe flat up, and
increments in the direction of the arrows as shbelow.

Focus-Exposure Matrix Focus or Exposure Matrix
8.2.1 Type inEXPO jobname and enter in the following parameters:

Pass. (enter a pass number)
(enter the starting row)
(enter the ending row)
(enter starting column)
_________________________________________________________________________________________________________ (enter ending column)

Over C-oarse Focus Array, F-ine Focus Array, E-ype#\rray or R-ow: R for FEM)

€ for focus array)

€ for exposure array)
(enter in seconds)
(enter in sespnd
(enter starting fgcus

Focus Offset Increment;. ... (enter focus incretnen
Do You Want to Run an Open Frame Test (Y*N): ha@seN)

Bar Code:. NONE)

Floor#. (1 through 6)

(P, N or X)
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REVISION RECORD

Summary of Changes

Originator

Rev/Date

Original Issue

Sean O’'Brien

A-03/10/2009 |

Added 6.4.2,6.7.1.2, 6.3.21, 6.3.22, changed 6.1.2

Sean O'Brien

B-12/15/20094

6.2.2 added note about’devel alignmentadded 6.3.1, 6.4.1, 6.4.1
explain 4 to 6 inch conversion

Sean O’'Brien

C-04/02/201(¢

Modified sections 6.3, 6.4 and 6.7

Sean O'Br

en 3JiR6/2011

Clarified section 8.2 and added illustrations

Sedsrien

E-06/24/2011

Section 6.3 re-ordered to include optional 6.3d.inanually level Sean O'Brien F-08/09/201}
Added Cautions to Never manually move the apetilades Bruce Tollesg G-09/07/2017
Clarified login info in 6.1.2 Scott Lewis | H-05/17/2018

Correct L 1 [10,1] then enter. Added 6” manual loastructions and
Caution about removing the alignment studs froem@hpaddle

for manual load and instructions to install them@bmanual load.
Separated the two steps for RMSRET and RES.Addsé abo
restarting job if during a run it goes to RMS.

Bruce Tollesd

1-09/18/2018

Clarified some areas. Added information aboutgsec

O'Brien

J-04/14/2020
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