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1 Conclusion 
 

 

The EMM connectors are qualified regarding RADIATION RESISTANCE (until 10 Mrad) according 

to ESCC 22900 Issue 5. 

 

 

 

 

2 Technical Features Proposal 
 

 
EMM Connectors: 

There has not been any significant deviation in the isolation resistance between 0 and 10Mrad. 
 

The proto part shows the same aspect than at the initial visual inspection. 

 

 

 
 

3 Connate Reports 
 

 

ATN-RR-510 - C6X - SET_OF_NICOMATIC_CONNECTORS.PDF 

 

 
 

ATN-RR-510%20-%20C6X%20-%20SET_OF_NICOMATIC_CONNECTORS.PDF
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4 Information about the tests 
4.1 Object 
 

This report describes the Total Ionizing Dose (TID) test performed on EMM Connectors. The 
purpose of this test is to evaluate its degradation under TID radiation conditions. 

 

4.2 Reference documents/Qualification Plan 
 

- MDC.P16020.a 

- ESCC 22900 Issue 5 
 

4.3 Tested Products 

Designation 

Article 

Reference* Drawing issue* Batch / DI* Quantity 

C18892-30 (Female, Straight on 

PCB, E60 guiding) 
C18892-30 na DI7576 20 

C18900-30 (Female Straight on 
PCB, E50) 

C18900-30 na DI7577 20 

C18891-30 (Male, Straight on PCB, 
E10) 

C18891-30  na DI7579 20 

C18904-30 (Male, 90° on PCB, E11 

guiding) 
C18904-30 na DI7578 20 

C18893-30 (Female, 90° on PCB, 
E61 guiding) 

C18893-30 na DI7580 20 

C18901-30 (Female, 90° on PCB, 

E51 jackscrew) 
C18901-30 na DI7581 20 

C18981-30-0250 (Male, on cable 

AWG30, E01 jackscrew) 
C18981-30-0250 na DI7592 20 

C18980-30-0250 (Male, on cable 
AWG28, E01 jackscrew) 

C18980-30-025 na DI7591 20 

C18902-30-0250 (Male, on cable 
AWG26, E01 jackscrew) 

C18902-30-0250 na DI7588 20 

C18979-30-0250 (Male, on cable 

AWG24, E01 jackscrew) 
C18979-30-0250 na DI7589 20 

C18902-30-0250-BP (Male, on cable 
AWG26, E01 jackscrew BP) 

C18902-30-0250-
BP 

na DI7586 20 

18224-AWG24 18224-AWG24 na DI7594 25 

18224-AWG26 18224-AWG26 na DI7596 25 

18240-AWG28 18240-AWG28 na DI7597 25 

18240-AWG30 18240-AWG30 na DI7598 25 
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4.4 Persons present during the tests 
 

Name Duty 

José J. GONZALEZ TID Engineer 

 

 

4.5  Date and place of the tests 
 

ALTER TECHNOLOGY RadLab. from 04/07/18 to 04/07/18 
 

 

4.6 Environmental conditions 
 

Ambient temperature: See Test procedure 

Pressure: ambiant 

Humidity: See Test procedure 
 

4.7 Incidents during the test 
 
None 

 

 

4.8 Test Equipments 
 

See “ATN-RR-510 - C6X - SET_OF_NICOMATIC_CONNECTORS.PDF” 
 

 

4.9 Test Tooling 
 

See “ATN-RR-510 - C6X - SET_OF_NICOMATIC_CONNECTORS.PDF” 

 

ATN-RR-510%20-%20C6X%20-%20SET_OF_NICOMATIC_CONNECTORS.PDF
ATN-RR-510%20-%20C6X%20-%20SET_OF_NICOMATIC_CONNECTORS.PDF
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5 Requirements according 
 

Insulation resistance must be higher than 2000 GOhm after being exposed to Radiation 

 
Table 1 - Test Parameters and Conditions 

 
 
Notes: 

1. Between 2 contacts on 7 pairs of contacts. 

2. The limits included above are included herein for reference purposes only. The degradation of 
any of these parameters above the limits must not be considered a reason for supplier lot 

rejection, due to the fact that the aim of this test is to characterize the electrical behaviour of 

this lot when is submitted to radiation. 
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6 Test Procedure 
 

TID testing has been performed in accordance with the approved test plan ATN-RP-318 Issue 1 

(see 6.3 TEST PLAN). Testing plan accomplishes with the “ESCC 22900. Total Dose Steady State 
Irradiation” test method and follows the MFR Datasheet performance specification” for device 

performance evaluation. 

 
Started on 2018/07/04 and finished on 2018/07/04, TID testing was performed using a Cobalt-60 

gamma ray source as it is described in paragraph “7 Test Setup (Irradiation facility)” (see ANNEX 

II: DOSIMETRY). 

 

A total of 6 samples without bias configurations were tested (6 OFF bias). Dose rate was 1.704 

Mrad(Si)/h for a total cumulative dose of 10.08 Mrad. Irradiation steps were not followed by any 

annealing steps. TID testing sequence has been described in paragraph “5.1.Radiation source 
dose rate and annealing”. 

 

6.1 DOSIMETRY AND IRRADIATION FACILITY 

6.1.1 Competences and irradiation facility 

 

ALTER TECHNOLOGY laboratory has been audited by DSCC and ALTER TECHNOLOGY has been 

awarded DLA Laboratory Suitability for MIL-STD-883 TM 1019 and MIL-STD-750 TM 1019 TID 

tests performance in accordance with VQE-15-0222801. 
 

ALTER TECHNOLOGY laboratory is ENAC accredited ISO 17025 for ESCC 22900, MIL-STD-883 TM 

1019, MIL-STD-750 TM 1019 TID tests performance and dosimetry calculation and performance 
in accordance with Technical Annex 345/LE2116. 

 

See ANNEX III: COMPETENCES AND WARRANTIES. 
 

6.1.2 Irradiation facility 

6.1.2.1 Náyade facility 
 

The NÁYADE gamma radiation laboratory is based on a Cobalt-60 sources placed into a pool. 
This Cobalt- 60 source has photons of 1.17 and 1.33 MeV energies. 

The gamma radiation of around 1 MeV is a penetrating radiation, so the samples are irradiated 

completely. 
 

The facility features meet the requirements for total dose irradiation tests currently demanded 

by the industry, and applicable standards such as ESCC, MIL-STD or ASTM. The dose rate can be 
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adjusted to the level requested by the customer needs within a wide range, including standard 
and low window rates specified in ESCC 22900. 

 

Test specimens are enclosed in an AI container to minimize dose enhancement effects caused 
by low energy, scattered radiation. 

 

6.1.2.2 Dose measurement 
 

A set of eight dosimeters were placed in an axial configuration in order to obtain an accurate 

measurement of dose rate. 

 

6.2 EXPERIMENTAL CONDITIONS 

6.2.1 Radiation source dose rate and annealing 

 

The dose exposures were performed at Náyade facility (CIEMAT, Spain). A Cobalt 60 source is 
used to produce the ionizing radiation with the possibility of fixing the dose rate which arrives 

on samples by adjusting the samples distance to the source. 

 

The total dose steady-state irradiation test was performed using a dose rate of 1.704 Mrad(Si)/h 
until a total accumulated dose of 10.08 Mrad. Radiation uniformity on samples is equal to 92.47 

% (see ANNEX II: DOSIMETRY). 

 
See Table III for a quick overview on performed steps and achieved dates. 

 
Table 2 - Radiation Monitoring System and TID Follow-Up Tool 
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6.2.2 Bias setup 

6.2.2.1 Parts distribution 
 
In order to evaluate TID samples sensitivity, the irradiated parts were serialized as follows: 

 
Table 3 - Parts Distribution 

 
 
6.2.2.2 Bias conditions 
 
No bias conditions were applied during the irradiation test. 
 
6.2.2.3 Bias equipment identification 
 
No biasing was applied during the irradiation test. 

 

6.2.3 Test parameters and measuring conditions 

6.2.3.1 Test parameters and measuring conditions 
 

Both electrical parameters test conditions and limits used for performing parameter 

measurements were provided in the test plan ATN-RP-510 Issue 1. They are also reported in 

table VI for information purpose. 
 

Table 4 - Test Parameters and Conditions 

 
 

Notes: 

1. Between 2 contacts on 7 pairs of contacts. 
2. The limits included above are included herein for reference purposes only. The degradation of 

any of these parameters above the limits must not be considered a reason for supplier lot 

rejection, due to the fact that the aim of this test is to characterize the electrical behaviour of 
this lot when is submitted to radiation. 
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6.2.3.2 Parameter measurement circuits 
 
Test circuits used are the ones specified into the applicable documents. 

The schematic of the set-up used for this measurement can be seen in the following picture: 
 

 
Figure 1 - Electrical Measurement set-up 

 



 
QUALIFICATION TEST REPORT QTR18041a 

R & D  L A B O R A T O R Y  

P16020 – EMM Connectors 

RADIATION RESISTANCE 
According to ESCC 22900 Issue 5 (10 Mrad) 

Page : 11 /25 

 

X:\Tests & Mesures\Qualifications\Qualification EMM\QTR18041 - Radiation Resistance\QTR18041 - EMM Connectors -  Radiation Resistance.doc 

  

6.3 TEST PLAN 
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7 Test setup  
 

 
Figure 2 – Gamma Irradiation Facility (Nàyade) 
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8 Measurements results 
 

 
 

8.1 R1 Measurements results 
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8.2 R2 Measurements results 
 

 
 

Note : The connector cables used during this test were damaged after radiation resistance test. 
But it was not the goal of this test and does not affect the result. 
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8.3 R3 Measurements results 
 

 
 

Note : The connector cables used during this test were damaged after radiation resistance test. 

But it was not the goal of this test and does not affect the result. 
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9 Visual Inspection 
 

Required by the applicable standard ? 

YES  NO  

 

9.1 INITIAL EXTERNAL VISUAL INSPECTION 
 

METHOD: MFR DATASHEET, ESCC 20500 & ESCC 2053400 

RADIATION VERIFICATION TEST performed in accordance with customer request (ESCC 22900 & 
Customer Requirements). 

 

 

 
Figure 3 - Misaligned contacts (C18891-30 + C18893-30) 

Two parts (C18891-30 + C18893-30 and C18901-30 + C18902-30-25) were observed showing the 

misaligned contacts .Therefore, this could be considered a cause for rejection iaw DRAWING 

with reference C18893-nn and C18901-nn. Therefore, this will be evaluated during the Radiation 

Verification Test. 
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Figure 4 - Misaligned fixations (C18901-30 + C18902-30-25) 

The other part (C18901-30 + C18902-30-25) also shows the misaligned anchors (see photo nº10 

on the next pages). Therefore, this could be considered a cause for rejection iaw DRAWING with 
reference C18901-nn. Therefore, this will be evaluated during the Radiation Verification Test. 

 

No more anomalies were observed 
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9.2 FINAL EXTERNAL VISUAL INSPECTION 
 

METHOD: MFR DATASHEET, ESCC 20500 & ESCC 2053400 

RADIATION VERIFICATION TEST performed in accordance with customer request (ESCC 22900 & 
Customer Requirements). 

 

 

 
Figure 5 - C18891-30 + C18893-30 

The part (C18891-30 + C18893-30) that showed foreign particles on the surface of the case was 

disassembled and assemble on another PCB, therefore the criteria indicated in the initial 

external visual inspection would not be applicable in this inspection, since the indicated case 
was disassembled from the connector. (see Figure 4). 
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Figure 6 - C18901-30 + C18902-30-25 

During initial external visual inspection two parts (C18891-30 + C18893-30 and C18901-30 + 

C18902-30-25) were observed showing the misaligned contacts. During the Radiation 
Verification Test the parts were assembled in a PCB where it was observed that the 

misalignment of the contacts was not a problem, therefore this anomaly was considered as a 

cosmetic defect, see Figure 5. 
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Figure 7 - C18901-30 + C18902-30-25 

The other part (C18901-30 + C18902-30-25) during initial external visual inspection showed a 
misaligned anchor. During the Radiation Verification Test the part was assembled in a PCB 

where it was observed that the misalignment anchors was not a problem, therefore this 

anomaly was considered as a cosmetic defect. (see Figure 5 and Figure 6). 
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Figure 8 - C18900-30 + C18902-30-250 

The connectors C18900-30 + C18902-30-250 have not suffered any type of damage during 

Radiation Verification Test, see Figure 7. 

 
Note: The part C18900-30 + C18902-30-250 was disassembled and assembled on another PCB to 

perform the tests sequence as part of Radiation Verification Test. 

 
**********************************END OF REPORT****************************** 
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10 APPENDIX 
 

Internal use only ? 

YES  NO  

 

10.1 TID TESTING RESULTS 
10.1.1 Parameters drift 

 
Next table show the irradiation step, using a colour legend, for which one sample (at least) is 
near, out of specification, or even, not measurable for each measured parameter. 

 

The table legend of parameters drift is described as below: 

 

 
 

Table 5 - Summary of Irradiation Testing Results 
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10.2 DOSIMETRY REPORT 
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10.3 SUPPLIER COMPETENCES AND WARRANTIES 
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*********************************END OF APPENDIX***************************** 


