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1  Overview

In this document we report the series of pre-production qualification tests made on 2 types of fiber: short fanouts and long ribbons.

Short fanouts delivered to CERN: 

       -
3 fanouts with MPO-sMU connectors
· 3 fanouts with MFA2- sMU connectors
· 3 fanouts with  MFB1-sMU connectors

Long ribbons:

· 3 ribbons of 20m 2xMFA2 S8 connectors

· 3 ribbons of 20m MFA1 (ceramic pins) +MFA2 S8 connectors

Figure 1 shows the pictures of the different short fibres.
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Figure 1: from left to right: short fanouts MPO-sMU, MFB1-sMU, MF-A2-sMU.
2 Short fanouts:   pre-production tests and results
All the short fanouts have undergone visual inspection and optical measurement with mechanical tests.
The list of samples is given in Table 1.
	MPO-sMU
QR-sMU code

30201210000XXX
	MFB1-sMU
QR-sMU code

30201210000XXX 
	MFA2-sMU
QR-sMU code

30201210000XXX

	608
	019
	022

	690
	033
	003

	620
	071
	082


Table 1: List of the 3 different terminated fanouts.
2.1 Results
2.1.1
Visual inspection
1. All samples shall be properly packaged.

2. Labels shall be properly attached to fibre 2 at both ends of each harness

3. Connector type and colour shall be as specified

4. All samples shall be free from visible defects.

Results: all samples passed this test.

2.1.2
Optical measurements
Optical properties were first checked following steps below, using the setup shown in Fig.2 and 3.
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Fig. 2: Schematic measurement setup for optical measurements of MPO-end connectors.
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Fig.3: Schematic measurement setup for optical measurements of MFA2 and B1 end-connectors.

a) Random mate insertion loss (all fibre channels)
The insertion loss (IL) is defined as the Log of the ratio of optical powers measured before (P0) and after (P1) insertion of the device under test.  The optical powers (P0 and P1) were measured with a large area detector in an optical head receptacle.

Insertion loss: 
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· Acceptance criteria

The acceptance criterion is such that the insertion loss shall be less than 1.2dB. 

· Results

The results are shown in Fig. 4-5-6. The measurements follow this process for each fibre: 

- Plot 1:  no constraint

- Plot 2: angle 180 degree between MU connector and MPO termination.

- Plot 3: 1 loop rotation (torsion)

- Plot 4: no constraint

All the channels were found to be within the specified limit except No. 082.
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Fig.4: Insertion loss of MPO terminated fanouts
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Fig.5: Insertion loss of MFB1 terminated fanouts
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Fig.6: Insertion loss of MFA2 terminated fanouts

b) Return loss (all fibre channels)
The return loss (RL) is defined as the Log of the ratio of the reflected optical powers measured during referencing (Pref) and after (P1) insertion of the device under test (DUT).  

Return loss: 
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· Acceptance criteria

The acceptance criterion is such that the return loss shall be greater than 45dB. 

· Results

The results are shown in Fig. 7-8-9. Same mechanical tests of insertion losses are applied:
- Plot 1:  no constraint

- Plot 2: angle 180 degree between MU connector and MPO termination.

- Plot 3: 1 loop rotation (torsion)

- Plot 4: no constraint

 All devices were well within the specified limit.
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Fig. 7: Return loss of MPO terminated fanouts
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Fig. 8: Return loss of MFB1 terminated fanouts
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Fig. 9: Return loss of MFA2 terminated fanouts
3 Long ribbons:   pre-production tests and results

The list of samples is given in Table 2. All fibres are 20m long but there is 2 types of samples according to the termination:

· 3 samples with 2xMF-A2 connectors,

· 3 samples with MF-A1 (with pins) + MF-A2 connectors.

	Samples number
	Connectors identifications number (plot)
	SM ribbon

2xMF-A2 connectors
	SM ribbon

MF-A1 (with pins) + MF-A2 connectors

	Fibre 1
	1
	200256800001
	

	
	6
	200256800006
	

	Fibre 2
	2
	200256800002
	

	
	5
	200256800005
	

	Fibre 3
	3
	200256800003
	

	
	4
	200256800004
	

	Fibre 4
	1_pin
	
	200256700001

	
	2#1
	
	200256700002

	Fibre 5
	3_pin
	
	200256700003

	
	4#1
	
	200256700004

	Fibre 6
	5_pin
	
	200256700005

	
	61
	
	200256700006


Table 2: List of the long ribbon samples.
3.1.1
Visual inspection
1.
All samples shall be properly packaged.

2.
Connector type and colour shall be as specified

3.
All samples shall be free from visible defects.

Results: all samples passed this test.

3.1.2
Optical measurements
Optical properties were first checked following steps below, using the setup shown in Fig.10.
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Fig. 10: Schematic measurement setup for optical measurements long ribbon.
The insertion loss (IL) measurement for the fibres has been performed. For all samples the IL of each connector has been measured. Figure 11 show you the 12 plots of the 12 connectors.
The acceptance criterion is such that the insertion loss shall be less than 0.6dB since measurement is for one connector only.
As the Fig.11 shows the first channel for all fibers is higher than 0.6dB which can be explain by a systematic error on reference point or because of not so good positioning for optical head. Because it’s quite the same for last channels we can say that the second reason is the good one (extreme channels).

Because the problem is known and most of channels are within the specifications, the fibres are thus accepted.


Fig. 11: Insertion loss of long ribbon.

Conclusion

The short fanouts have been fully accepted excepted for one of them (No 082).
The long ribbon with MF termination has been accepted. 








































(1) Formula valid if using a reference with perfect glass-air interface.
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