Upgraded on June 18, 2002

ATTENTION EUV-ESUSERS:

Be awar e that the Standard Operation Procedure for EUV Exposure Station has been modified.

Please

READ CAREFULLY the description of an operation procedure in this manua
BEFORE making any exposur es.

ASK questionsif something is unclear.

“Theprincipal danger liesin ignorance of specific hazards and in forgetfulness”

D. P. Shoemaker,
“Experiments in Physical Chemistry”, 1989
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EUV EXPOSURE STATION (EUV-ES)

Mono Branch

Standard operation procedure (June 2002)

START UP
1. Verify that no one elseis using the EUV system (logbook), or OMM beamline.

2. Loginto logbook: DATE, TIME, USER NAME, STARTING RING BEAM CURRENT,
SLIT VALUES, AND APERTURE VALUES. Be sure that the appropriate units accompany all
numerical values. If you measure a photodiode current, please mark it down.

3. Make sure all valves are CLOSED on:
a) The Front End Control Module located on the ground floor near the stairs (Aladdin control
panel) is used to isolate the OMM-41 beam line from the storage ring. Close sequentialy right
to left:
Photon Shutter
Radiation Shutter
Valve?2

Front End Controller

b) Isolate the EUV Exposure Station from the OMM-41 beamline. Close the following valves
sequentialy:
- Monochromatic beam EXIT VAL VE located on “Exit valve controller 2176 D150”
and labeled “Exit valve closed”. Green light should be ON.
Chamber Isolation Gate Vave-1 (GV-1) located on “EUV Exposure Chamber Valve
Interlock” controller and labeled GV-1.
Direct branch Gate Valve-2 (GV-2).



Valve Interlock Control Boxes

LOADING SAMPLE

1. Check system status:
a) If pumps (upstairs) are running and making noise, the EUV vacuum chamber is under
vacuum (normal condition at the end of the day). You will have to vent the EUV vacuum
chamber to atmosphere before loading your sample. Please, follow venting procedure on
page 7 and 8. While venting keep an eye on the Window Convectron Gauge.

b) If both mechanical and turbo pumps are not running, most likely the EUV vacuum chamber
is at atmosphere. If the chamber is at atmosphere, the chamber door will easily open.
Otherwise, check pressure with Chamber Convectron Gauge. |If it reads less than 760 Torr,
follow venting procedure on page 7 and 8.

2. Make sure that beam shutter on the control panel is closed. DO NOT expose your fingers to
UV radiation while loading samples.

3. Once vented, make sure that Nitrogen Manual Valve (NMV) and Nitrogen Black Valve are
CLOSED on the EUV-ES vacuum chamber. Clockwise is the CLOSED position.

Nitrogen Vent Valves



4. Put latex gloves on. Do not touch any vacuum parts with bare hands.

5. Load your sample into the chamber. CLOSE the chamber’s front door; make sure both O-ring
sealed doors (exposure chamber and loadlock chamber) are tightly held shut. Check that the
Window Convectron Pressure Gauge (WC) is less than 100mtorr. If not contact CNT ech staff.
Now you are ready to pump down the EUV chamber.

Chamber Access Port
View into chamber

6. Turn ON M echanical pump (turn the switch to up-right position and press the ON button),
and Turbo pump at (press “start” button on turbo controller).

Turbo and Mechanical Pump Controller and Baratron Gauge

7. WAIT 10 minutes and check that the Chamber Baratron Pressure Gauge reads 0.0005 or less
(5x10™ Torr) (RED numbers).
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8. Make sure that ion pump isrunning. Red light on ULTEK Ion Pump Control Unit should be
ON and Monochromatic beamline lon Gauge (Mono |1G) should read <5x10°8. If the pressureis
not thislow, or theion pump controller is off, contact CNTech staff.

lon Pump Controller

EXPOSING SAMPLE

1. Photon energy, Entrance and Exit Slits, and Front End Aperture have to be set according to
your experiment requirements. Verify that there is beam in the ring (beam current above
100mA).

2. Make sure that Shutter on “Exit valve controller 2176D150” panel is closed
3. Veify that the EUV diverting mirror (MD) is rotated to EUV position.

4. Open Gate Valve-1 on control panel (turn switch to up-right position and press “OPEN”
button). If it does not open, check that the Chamber Baratron pressureis bellow 0.001, and press
the reset button (lower left on panel). Otherwise contact CNTech staff.

5. If the Mono IG reads <2x10®, open Monochromatic beam Exit Valve on “Exit valve
controller 2176D150” panel.

6. Open valves on Front End Control Module (Aladdin control panel) from left to right:
Valve?2
Radiation Shutter
Photon Shutter

Upper Green LEDs indicate valve OPEN status. If red lights on right side are on, contact aring
operator on duty (OOD).

7. Operate pneumatic Shutter on “Exit valve controller 2176D150” panel to time your exposure.
Use Lab-View-based software to operate the stage.



View of Sample Stage M echanics

8. After exposure is done, CLOSE valves on Front End Control Module (Aladdin control
panel) from right to left to prevent the storage ring from venting:

Photon Shutter

Radiation Shutter

Valve?2

9. CLOSE Monochromatic beam Exit Valve to isolate the OMM-041 beamline (push on “close’
red button located next to “open” switch position). Green “Exit Vave Closed” light should be
on.

10. CLOSE EUV chamber isolation valve GV-1.

VENTING PROCEDURE FOR UNLOADING SAMPLE

1. Make sure all valves are CLOSED on:
a) The Front End Control Module located on the ground floor near the stairs (Aladdin control
panel).
Photon Shutter
Radiation Shutter
Valve?2

b) Isolate the EUV Exposure Station from the OMM-41 beamline. Check the following valves
sequentially for closure:

- Monochromatic beam EXIT VAL VE located on “Exit valve controller 2176 D150”
and labeled “Exit valve closed”. Green light (Exit Vave Closed) should be ON.
Chamber Isolation Gate Valve-1 (GV-1) located on “EUV Exposure Chamber Valve
Interlock” controller and labeled GV-1.

Direct branch Gate Valve-2 (GV-2).



2. You will haveto vent the exposure chamber to the atmosphere before unloading your sample.
Be sure you understand the venting procedur e described below:
a) Make sure that Shutter on the control panel is closed.
b) Turn OFF Turbo (green light OFF), then the mechanical pump (turn the switch down
and press OFF button).
c¢) Turn the Nitrogen Pneumatic Switch in up-right position and press ON button.
d) SLOWLY OPEN Nitrogen Black Valve and Nitrogen Manual Valve located to your
right on the EUV-ES chamber.
€) Monitor Window Convectron pressure gauge for any increase in pressure.
€) Vent the chamber with NMV for 5 minutes to get to atmosphere.
f) CLOSE Nitrogen Black Valve, Nitrogen Manual Valve and Nitrogen Pneumatic
Switch.
3. Put latex gloves on.
4. SLOWLY OPEN chamber’s front door. Remove your sample from the chamber.
5. Pump down with mechanical pump, and keep chamber under vacuum at the end of exposure
shift.

AT THE END OF YOUR USE OF THE EUV SYSTEM
1. Pump down with mechanical pump, and leave chamber under vacuum.
2. Veify that al valves are closed.

3. Rotate diverter mirror (MD) to the direct position (follow the instruction in the Red manual

downstairs).
4. Writein logbook that you are finished with the system, and note any problems with the
system.
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WARNING!
Do not adjust any interlock set point!
Makesureall valveson Front End Control Module are closed befor e venting.
Besurethat GV-1, GV-2, and Exit valves are closed aswell.

For al exposures, chamber vacuum is to be maintained at <100 mTorr.




