Summary Qualification Status for JEM-X FM1.
Test Performed
Test Procedure
Date
Location
Remarks

Electrical Interfaces
IN-TP-JEM-0012
15/8/2001
DSRI


Functional Verification
IN-TP-JEM-0011
16/8/2001
DSRI
1 NCR

EMC/EMI Test
IN-TP-JEM-0002
22-30/8/01
Estec
1 NCR

2 Waiver Requests

Vibration Test
IN-TP-JEM-0007
27-29/8/01
Estec


Thermal Vacuum Test
IN-TP-JEM-0008
31/8-7/9/01
Estec
2 NCRs

Calibration

10-21/9/01
U. of Ferrara


Electrical Interface Verification

Electrical Interface Verification was performed at DSRI prior to shipment to Estec for Environmental test campaign.  The test was performed in accordance with Test Procedure IN-TP-JEM-0012, JEM-X FM1 Electrical Integration and Test Procedure.  No discrepancies were identified.

Functional Verification

JEM-X Functional Verification was performed at DSRI prior to shipment to Estec for Environmental test campaign.  The test was performed in accordance with Test Procedure IN-TP-JEM-0011, JEM-X FM1 Functional Verification. One NCR was raised, IN-NC-JEM-1038, regarding switching between primary and secondary data format.  The problem was found not to be associated with the JEM-X DFEE, but had to do with DPE S/W.  The problem has been corrected and the NCR is closed.  

EMC/EMI Test

The JEM-X EMC/EMI Test was performed at the Estec EMC Test Facility.  The test was performed in accordance with Test Procedure IN-TP-JEM-0002, JEM-X FM1 Electromagnetic Compatibility Test Procedure.  The instrument performed nominal with the following exceptions:

· Radiated Emissions, Narrow Band, exceeded limits by 15 dB at 768 MHz. This is the Proton receiver frequency only used during launch where JEM-X is off. Request for Waiver, IN-WV-JEM-0004, was submitted and approved.

· Radiated Emissions, Narrow Band, exceeded limits by 2.3 dB at 2.2076 GHz and 2 dB at 2.07936 GHz.  These frequencies are outside the S/C receiver band.  NCR IN-NC-JEM-1039 was raised.  The MRB disposition was “use as is” and the NCR is closed.

· RS-E 1-18 GHz, 20 V/m. A slight increase (<1%) in JEM-X HV monitor noise was observed.

· Conducted Susceptibility, Common Mode Rejection. JEM-X showed susceptibility at 6.7 to 7.7 MHz, at 5 Vpp a CPU reset occurred (safe mode).  Injection levels were reduced to 2.5 Vpp,  1.25 Vpp,  and 0.625 Vpp, with the latter being established as susceptibility threshold (gradual reduction of HV level disturbance).  It is believed that the problem originates from the test setup, disconnecting ground strap and all shields for this injection.  It should be considered to perform a CM current injection in flight configuration during S/C level CS tests.  NCR IN-NC-JEM-1040 was raised.  The MRB disposition was “use as is” but the NCR is kept open pending further investigation on the QM DFEE at DSRI.

· ESD test was performed on the JEM-X QM DFEE and EM Detector. The instrument performed nominally after the conducted and radiated ESD test.  During the conducted ESD injection, additional H/W triggers consistent with the number of injected pulses were observed.  Events were rejected as non-valid events by the S/W selection criteria, so there was no performance impact.

Vibration Test

The JEM-X Vibration Test was performed at the Estec Vibration Test Facility.  The test was performed in accordance with Test Procedure IN-TP-JEM-0007, JEM-X FM1 Vibration Test Procedure.  The test was successfully executed and the instrument performed nominal.

· Plots of low-level runs before and after each high level sine and random vibration show no significant (<3.6%) shift in resonance frequencies.

· No NCRs were raised.

Thermal Vacuum and Thermal BalanceTest

The JEM-X Thermal Vacuum and Thermal Balance test was performed at the Estec Thermal Vacuum Facility (LAVAF).  The test was performed in accordance with Test Procedure IN-TP-JEM-0008, Thermal Vacuum Test Procedure for the JEM-X FM1 Instrument.  The test was successfully executed with the following comments to be added:

· JEM-X internal thermistors were calibrated at cold, ambient, and hot.

· Inrush current measurements were made at cold, ambient, and hot.

· Thermal balance, hot, was done at second hot plateau with HV on.

· All required temperatures were met.

· Thermal Balance.  Changing the conducted coupling between spider and mainframe from 0.25 to 0.55 W/K correlated the thermal model.  Correlation results were very good.

· Increased noise during electronic calibration was observed during cold phases.  In the last cold phase, the controller for the thermal vacuum was turned off, after which the noise disappeared. It was concluded that the noise originated from the mechanical and electrical environment.  Further investigation showed that the noise also exists at hot phases.  No NCR was raised.

· Gain change in the detector of approximately a factor of two from ambient to cold was observed.  At hot the gain dropped about 10%.  Comparing gain before and after the test shows a slight drop.  Further investigation should be performed during the calibration campaign.  NCR IN-NC-JEM-1041 was raised.

· Backplane amplifier 4 and 14 show non-linearity during calibration. Further investigation should be performed during the calibration campaign.  NCR IN-NC-JEM-1042 was raised.

· All other tests show nominal performance.

JEM-X FM1 Calibration. Ferrara, 10-21/sep 2001

The JEM-X FM1 Detector model underwent in the period 10-21 September, 2001 a detailed calibration at the dedicated facilities at University of Ferrara. The calibration campaign comprised the following activities:

1. Fine energy scans in the photon energy range from 18 to 60 keV. The energy scans were repeated at 4 different points of the detector area.

2. Fine X-ray position scans over the full detector area. The scans were performed at 2 different photon energies: a) 5.9 keV, beam diameter 1.0 mm, x-movement: 1 mm/s, y-movement: 1 mm steps. b) 20.0 keV, beam diameter 0.4 mm, x-movement: 1 mm/s y-movement: 1 mm steps.

3. Off-axis scans (angles: + 6, 5, 4, 3, 2, 1, 0.8, 0.6, 0.4, 0.2, 0 degrees). The scans were performed at X-ray energies of 5.9, 20 and 30 keV.

4. dV scans (: 59,57,55,53). The detector was operated at lowered detector dV voltages and scanned with 5.9 keV X-ray photons in order to simulate the detector response at low, (unavailable) photon energies (4.5, 3.0, 2.0 keV).

5. Investigation of the response of back side amplifiers to large signals generated by 60 keV photons. The back side amplifiers #4,14 have non-linear behavior for large calibration pulses.

Preliminary conclusions from Calibration:

1. The FM1 detector was turned on constantly during most of calibration campaign. The detector behaved without any abnormal incidents and displayed no signs of degradation.

2. The Ferrara facility proved to be very well suited for the JEM-X detector calibration. It was however agreed that the XY-table must undergo a post calibration procedure in order to verify the accuracy of the detector movements.

3. The energy scans demonstrated that the detector energy resolution surpasses the detector specifications.

4. The detector position resolutions as function of energy are very close to specifications.

5. The detector area scans are used to derive the detector position correction tables. Preliminary results show that the employed method makes is possible to reduce the detector differential non-linearities to less than 0.5 mm. This is also the case for the FM1 detector which has a significantly non-linear response due to erroneous mounting of some of the capacitors on the detector RC boards.

