Sensor alignment
Software

Open the LabVIEW program Assembly using the short cut on the desktop. Run it by pressing the white arrow in the top left corner.

Use the roll down menu to choose the different functions of the program:

· Sensor alignment

· Control alignment

· Go to pick-up position

· Joystick

Press the START button to execute the chosen function.

There is a tab menu with four pages:

· Alignment: settings for the alignment

· Pattern recognition: settings for the pattern rec. system.

· Display: display info from last alignment/control measurement or from files.

· Points: display coordinates from last measurement.

Sensor alignment

Set the sensor type to be aligned (R/Phi). 

Go to the alignment page of the tab menu. Set the correct:

· Hybrid number (this will write data to the correct file).
· XY-offset for the module-side chosen (R/Phi). I have previously used (x:-5, y:2) for the Phi side, and (x:-5,y:-2) for the R-side.
Choose Sensor alignment from the roll down menu and press START.

1. Find the first reference point (left) on the turn-plate manually by using the joystick. Centre and focus before SNAP.

2. The camera is driven to the second reference point. Centre, focus and SNAP.

3. The sensor fiducials are now measured three times. Once for the rotation, once for the xy-shift, and once as a final check. Might need some manual searching with joystick.
4. The results of the alignment are shown on the Points page of the tab menu. The results is also written to the file HybridNN.txt, including the coordinates of the reference points on the turn-plate, the target coordinates (optimal coordinates) of the sensor, and the measured coordinates (the actual coordinates) of the sensor.

5. Compare the measured coordinates of the sensor to the target coordinates. The deviations should be less than three microns. If not, start the alignment all over again.

Transfer sensor to the glue jig.

Choose “Go to pick-up position” from the roll down menu and press START. The system is driven to position where you can put down the glue jig.

Cover the sensor with clean room paper (not covering the fiducials). Put the correct glue jig down on the sensor and switch vacuum (1 off, 2(3) on for blue (red) jig).

Control alignment

Choose “Control alignment” from the roll down menu and press START. In the dialog box you are asked “Go to reference point manually?” Press OK if in doubt. Press CANCEL to go automatically to the last measured position of the reference point. Centre and focus the cross, press SNAP. The camera is driven to the second reference point. Centre, focus and press SNAP. 

“Move to first fiducial?” appears in the dialog box. Press OK to continue. The sensor fiducials are measured, left first then right. (Press OK upon dialog to continue after the first measurement.)

The measured points are displayed in the Points page of the tab menu. Compare the measured reference coordinates to the numbers from the alignment, and the sensor coordinates to the target coordinates. The deviation of the coordinates should less than three microns.

Choose “Go to pick-up position” from the roll down menu and press START. Lift the glue jig up and put it down. Do the “Control alignment” routine again to check the mechanical repeatability of the steering pins. This time the deviations should not be more than five microns from the target positions.

If the deviations after the vacuum switch or the “mechanical test” are to big, the sensor must be re-aligned.

Pattern recognition (settings)
If the pattern recognition system can’t find the sensor fiducials, the settings can be changed. Try to adjust focus and threshold (180-210) first. Go to the “Pattern recognition” page of the tab menu. Try to adjust the setting of (in order of priority):

· Upper and lower limits of the area of the spots. Default values are 140 to 170 pixels. Decrease the lower limit and increase the upper limit (100-300).

· Height and width of the spots. Default values are 12 to 17 pixels. Decrease lower limit and increase upper limit (10-20??).

· Change isolation routine to 3 (default is 2) and set erosions to 1 (default is 2). This in combination with relaxed tolerances for area, width and height should pick up most fiducials, but could also pick up background. Make sure that the fiducial is centred after the measurement.

