Laboratory Standard Operating Procedure
Name of Procedure: Basic operating procedure for the angular distribution measurement of a device by using a CCD spectrometer system
Prepared By: Shu-jen Lee
                Date: 12/10/2002

I. CCD Calibration (Training is required by an authorized user)

1. Fill in the Liquid Nitrogen Dewar and cool down the CCD chip until 150K (it usually takes ~1 hour to cool it down).

2. Check if Spectrum One and CCD controller are ON.

3. Turn computer on and launch Spectramax.

4. Click NO at the initialized questions unless you want to use the same layout as the previous user.

5. Click System/Load User Layout.

6. Select Triax 190 & CCD.

7. Click NO on the question of “Bring hardware to last position?” unless you want to use the same layout as the previous user.

8. Check temperature, grating, data type, and position of the exit mirror on the Visual Instrument Setup. Temperature – 150K, grating – 300, data type – counts/sec, and exit mirror – axial position.

9. Put standard lamp at 50 cm from the JYIS input port.
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10. Measure the CCD response of the Lamp.

a. Click Run Experiment/Collect/Experiment. There will be a CCD acquisition window popped up. Setup the experimental parameters as required. Click CCD regions. Choose Range from 350 to 837. Change the filter wheel to #1. Click OK to prepare the scan.

b. Click DataFile to setup the file in your own folder. The file will be automatically saved after the run.

c. First, measure the CCD response in cps with the lamp off and save it in bg.spc as a background file. Load bg.spc file as a blank file.

d. Wait for 10 min until the lamp stabilizes after the lamp is on.

e. Measure the CCD response in cps with the lamp on. The background data will be automatically subtracted via a blank file option.

f. Compare the lamp irradiance data with obtained CCD response to extract the appropriate conversion curves. 

II. Angular Distribution Measurement of a Device

1. Fill in the Liquid Nitrogen Dewar and cool down the CCD chip until 150K (it usually takes ~1 hour to cool it down).

2. Check if Spectrum One and CCD controller are ON.

3. Turn computer on and launch Spectramax.

4. Click NO at the initialized questions unless you want to use the same layout as the previous user.

5. Click System/Load User Layout.

6. Select Triax 190 & CCD.

7. Click NO on the question of “Bring hardware to last position?” unless you want to use the same layout as the previous user.

8. Check temperature, grating, data type, and position of the exit mirror on the Visual Instrument Setup. Temperature – 150K, grating – 300, data type – counts/sec, and exit mirror – axial position.

9. Mount the device on the goniometer. The light emitting area should be aligned with the entrance port of the integrating sphere as shown below. The CIE standard condition B for the measurement of the averaged LED intensity was used for the measurement of the PLED intensity. The distance between the PLED and integrating sphere with a circular entrance aperture having an area of 1 cm2 was 10 cm, thus defining the measuring solid angle, the area of the circular aperture divided by the square of the distance, as 0.01 sr. 
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10. Measure the CCD response of Device.

a. Click Run Experiment/Collect/Experiment. There will be a CCD acquisition window popped up. Setup the experimental parameters as required. Click CCD regions. Choose Range from 350 to 837. Change the filter wheel to #1. Click OK to prepare the scan.

b. Click DataFile to setup the file in your own folder. The file will be automatically saved after the run.

c. First, measure the CCD response in cps with the lamp off and save it in bg.spc as a background file. Load bg.spc file as a blank file.

d. Apply voltage by using LabView used for L-I-V measurement.

e. Measure the CCD response in cps with the device on at the angle normal to the plane of the device.

f. The background data will be automatically subtracted via a blank file option.

g. Post process of obtained CCD response is required. (e.g. Multiply the appropriate conversion curves with the obtained CCD response. Integrate the multiplication data. Divide optical energy for photon number calculation. And so on.)

h. Repeat step 10a - 10g with the device on at different angles.

i. Normalize the radiant intensity obtained at different angles with respect to its value at the angle normal to the plane of the device.
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