
Karl Suss MA-6 Mask Aligner
Procedure
Until Further Notice,
Users are not allowed to do any adjustment of the lamp, and its intensity will be updated periodically by the NanoFab staff in charge. Users need to reserve the time slot on line at least one day ahead of the schedule. Notify  Don Yan by email that you made a reservation, and the staff in charge will turn on the gases (CDA and nitrogen) and the lamp in the morning on the day of the reservation. Notify the staff in charge of any cancellation as earlier as possible, then the staff may turn off the gases and lamp to avoid the waste of resources. 
This is a temporary mode of operation until the lab is fully operational.
Basic requirements: 
Top Side Alignment (TSA)

1. Check the log book to see if there are any problems logged by the last user.
2. Verify that the machine is in the proper standby mode: lamp on at 275 Watts,
3. Turn the machine on at the key switch (NOT the red EPO)
4. Press "Change Mask" and select the appropriate mask holder for your application.
5. Place your cleaned mask pattern-side up on the mask holder.
6. Press "Enter" to turn on vacuum and verify that the mask is firmly held to the chuck.
7. Slide the mask and mask holder into the rails so that it is fully inserted and

press "Change Mask" to lock the mask holder in place.
Caution: Pressing "Enter" before "Change Mask" will cause loss of clamping

vacuum and cause your mask to drop.
8. Select the mode of contact by pressing "Select Program".
9. Use the Y arrow keys to scroll between the following modes: Hard, Soft, Flood Expose, Proximity , Vac , and Lo Vac.
10. After selecting the desired mode, press "Select Program" again to lock in the selection. Display indicates selection in the top left corner.
11. To change a parameter such as alignment gap or exposure time, press "Edit Parameter" and use the X arrows to select a parameter and the Y arrows to change a value. To change a value more quickly, hold down the "Fast" key while pressing the Y arrow. Under WEC type choose "Contact" not "Spacer".
12. Press the "Edit Parameter" key again to lock in selection.
13. Press "Load" key to load your substrate and follow the machine prompts by pulling out the wafer slide tray. 
14. Continue to follow the prompts. Press "Enter" to turn on chuck vacuum and

"Enter" again after pushing wafer tray fully in to initiate WEC.
15. Press "F1" followed by "Enter" to lower the microscope if it is not already down.
16. Make sure the illumination is set to TSA for topside illumination and that the illumination (lower TSA knob) is turned up all the way. Also make sure that for TSA, "LEFT" is chosen on the split-field switch on the front panel.
17. Adjust the eyepieces for your eyes and move the objectives along the x axis until an image is seen. (Make sure the black locking screws are loose BEFORE moving objectives and always begin with the lowest magnification, (5X). The objective translation is now separate from the fine focus.
18. Movement of the microscope stage is done by the X-Y arrow keys and the fast key as before also. Using these controls, find your alignment targets or items of interest.
19. If desired, rotate the objective turret to get a higher magnification and refocus.
20. If using the monitor to view the image, adjust the monitor brightness and contrast to optimize the image. (Camera slide must be in the middle position and Split-field must be set to "Left" to obtain an image.)
21. Rotation of the mask image with the microscope in the split-field mode, is accomplished by rotating the small silver knob directly in front of the coarse focus knob.

22. Use the fine focus knobs at the bottom of each turret to independently adjust the right and left fields' focus. The silver contrast rings at the end of the fiber-optic may be rotated to optimize image contrast.
23. Next step is to press "Exposure". Microscope is raised up, the illuminator moves forward and the shutter opens for the programmed time. Read out the exposure intensity on the lamp controller Channel 1 (center button) should be selected and the readout should be 12.0 mW/cm2. 
24. The wafer automatically drops after exposure and you are prompted to pull out wafer tray and unload the wafer. Press "Load" again to restart the loading sequence.

Bottom Side Alignment (BSA)

1. Verify from the log book that the last user had no problems.
2. Verify that the machine is in the proper standby mode: lamp on at 275 Watts, machine power is off at key switch (NOT the RED EPO switch)
3.  Turn the machine on at the key switch (NOT the red EPO).
4.  Follow the directions as the machine initializes:
Press Load when prompted

Verify BSA is on (bottom right keypad)

Verify Illumination is set to BSA/IR

Magnification BSA=Low

Splitfield=Left, right or splitfield as desired
Note: Before loading the mask, move the BSA microscope objectives so that they are aligned to the chuck window or away from the vacuum grooves depending on which chuck you are using.
5. Press "Change Mask" and select the appropriate mask holder for your application.
6. Place your cleaned mask pattern-side up and centered over the vacuum groove on the appropriate mask holder.
7. Press "Enter" to turn on vacuum and verify that the mask is firmly held to the chuck.
8. Slide the mask and mask holder into the rails so that it is fully inserted and press "Change Mask" to lock the mask holder in place.
9. Select the mode of contact by pressing "Select Program".
10. Use the Y arrow keys to scroll between the following modes: Hard, Soft, Flood Expose, Proximity , Vac , and Lo Vac.
11. After selecting the desired mode, press "Select Program" again to lock in the selection.
12. To change a parameter such as alignment gap or exposure time, press "Edit Parameter" and use the X arrows to select a parameter and the Y arrows to change a value. To change a value more quickly, hold down the "Fast" key while pressing the y arrow.  Under WEC type choose "Contact" not "Spacer".
13. Press the "Edit Parameter" key again to lock in selection.
14. Move BSA microscope stage by selecting "Left", "Right" or "Both" and  using the arrow keys in either Fast or Slow mode.
15. Use the Top Substrate "Left" and "Right" knobs to focus on mask image and use BSA/IR "Left" and "Right" to adjust illumination levels.
16. After locating and focusing on mask pattern, switch to Magnification BSA high for a closer view (if desired).
17. When the desired image is properly located and focused on screen, press "Grab Image". "BSA/Image stored" should appear on the display.
18. Press "Load" and follow the display prompts to load your wafer (Pattern side down/resist side up).
19. Adjust bottom substrate "Left" and "Right" focus to image wafer pattern.
20. Check that the Z value is such that there is a large enough gap between mask and wafer BEFORE moving the wafer.
21. Use X, Y and theta knobs to move the wafer into alignment with the grabbed image of the mask.
22. Verify correct exposure time is set and use "Edit Parameter" if necessary to make an adjustment.
23. Press "Exposure" to initiate exposure. Microscope will lift up and exposure assembly slides forward and the shutter opens. 
24. After exposure, follow the display prompts to unload your wafer.
25. The mask image must be grabbed again for the next wafer. Therefore, do NOT load another wafer until re-grabbing the mask image (steps 19-21). A stored (grabbed) image may be cancelled at any time by pressing "Grab Image" a 2nd time.

Machine Shut Down

1.  Make sure wafer is unloaded

2.  Press "Change Mask", pull out mask holder and press "Enter" to turn off mask vacuum. Remove mask. Leave holder on clean wipe on the tray to the left of the machine.

3.  Press "Change Mask" again to complete operation.

4.  Turn off monitor.

5.  Turn off Power at green key switch.

6.  Fill out Karl Suss log book completely noting any problems.
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