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Overview

This report details the qualification tests made on one sample of multi-ribbon cable produced by Sumitomo.   Cable terminated with only 2 MPO connectors on each side (picture 1) was used to carry out the cable qualification.

This report summarizes the visual inspection, geometrical and optical tests performed on the cable.
[image: image1.jpg]



Picture 1: picture of the multi-cable MPO terminated 

1.1 Qualification programme workflow

The qualification programme workflow is shown in Figure 1.  All test procedures for lot acceptance are described in document [3].  Tests are carried out at room temperature unless otherwise noted.  The geometrical tests are carried out with limited accuracy as they are intended to detect gross manufacturing defects only.
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Figure 1:  Flow chart of qualification procedure.

2 Technical qualification

2.1 Compliance with technical requirements

Table 1 shows the specified performance of the cable against which the samples were tested and gives a summary of the results obtained in comparison with the specifications [4].

Table 1:  Specification test target taken from the technical specification.  Cells in gray indicate parameters not measured during qualification.

	#
	Specification to be tested
	Specification
	CERN Qualification Results

	
	
	Min
	Typ
	Max
	Units
	Measurement
	Qualified?

	Fibre
	
	
	
	
	

	4.1.1
	Fibre type
	Single mode non-dispersion shifted
	
	
	

	4.1.2
	Fibre material
	Phosphorus free
	
	
	

	4.1.3
	Geometry
	9/125/250
	m
	
	

	4.1.4
	Cladding diameter
	124
	125
	126
	m
	~125
	YES

	4.1.5
	Primary coating diameter
	
	250
	
	m
	~240 to ~250
	YES

	4.1.6
	Mode field concentricity error 
	
	
	0.4
	m
	
	

	4.1.7
	Operation wavelength
	1260
	1310
	1330
	nm
	1310
	YES

	4.1.8
	Attenuation
	
	
	0.4
	dB/km
	
	

	Ribbon
	
	
	
	
	

	4.1.21
	Number of channels
	12
	
	12
	YES

	4.1.22
	Overall dimensions
	3100 x 320
	m
	~3150 x ~320
	YES

	4.1.23
	Pitch
	
	250
	
	m
	
	

	4.1.24
	Fibre to fibre skew
	
	
	10
	ps/m
	
	

	4.1.25
	Bend radius
	3
	
	
	cm
	
	

	4.1.26
	Torsion
	
	
	5
	turn/m
	
	

	4.1.27
	Tensile loadi\ng
	
	
	10
	N
	
	

	4.1.28
	Compressive strength
	
	
	3
	N/cm
	
	

	4.1.29
	Impact resistance
	
	
	2
	J
	
	

	4.1.30
	Fibre colour-code
	Bellcore
	
	Bellcore
	YES

	4.1.31
	Ribbon colour
	Transparent
	
	Transparent
	YES

	4.1.32
	Ribbon marking
	Bar marking, repeated every 15cm
	
	Bar every 20cm
	YES

	Cable
	
	
	
	
	

	4.1.41
	Number of channels
	96
	
	96
	YES

	4.1.42
	Cable diameter
	
	8
	10
	mm
	9.04 to 9.42
	YES

	4.1.43
	Bend radius
	8
	
	
	cm
	8
	YES

	4.1.44
	Torsion
	
	
	1
	turn/m
	1
	YES

	4.1.45
	Tensile loading
	
	
	500
	N
	
	

	4.1.46
	Compressive strength
	
	
	50
	N/cm
	
	

	4.1.47
	Impact resistance
	
	
	15
	J
	
	

	4.1.48
	Water resistance
	Occasional radial immersion
	
	
	

	4.1.49
	Sheath colour
	green
	
	
	YES

	4.1.50
	Sheath marking
	ERICSSON NETWORK TECHNOLOGIES year-week GAYGQBD 96x10/125 OPTICAL FIBRE SYSTEM HAZARD LEVEL 1 00000#m  ------
	
	Text repeated every 1m
.
	YES

	4.1.51
	Cabe cut-off
	
	
	1260
	nm
	
	

	4.1.61
	Magnetic field 
	
	
	4
	T
	
	

	4.1.62
	Hadronic fluence
	
	
	1×1012
	cm-2
	AVT3
	YES

	4.1.63
	Gamma radiation dose
	
	
	100
	Gy(Si)
	AVT3
	YES

	4.1.64
	Temperature
	-20
	
	70
	°C
	
	

	4.1.65
	Operating humidity
	
	60
	
	%RH
	
	

	4.1.81
	Material composition
	
	Halogen-free
	
	
	
	

	4.1.82
	Fire behaviour
	
	IEC 332-3, 1034, 754-2, ABD0032
	
	
	
	


2.2 Qualification test results

2.2.1 Visual Inspection

1. PASS: Cable correctly packaged in transport box.

2. PASS: Ribbons undamaged inside cable sheath.

3. PASS: Ribbon Colour coding correct.

4. PASS: Ribbon marking on all ribbons.

5. PASS: Cable colour gray.  Cable marking not on top of cable: BAD orientation.
2.2.2 Geometrical Measurement

1. PASS: Cable outer dimension: 9.04-9.42mm.  Ribbon dimension 3150x320µm.

2. PASS: no residuals left on fibre after removal of ribbon matrix material.  Primary coating diameter 240-250µm.

3. PASS: Cladding diameter is 125µm.

2.2.3 Optical Measurement

Optical properties were measured by routing the 5m  cable section on a cube with 50cmx50cm facets, as shown in figure 2.  An insertion loss measurement was performed as the cable was bent 5 times on orthogonal facets. 


[image: image3]
Figure2:  Multi-ribbon cable routing on cube with 50cm long facets.

 The target value for bending loss was not more than 0.1dB change.  The maximum change was measured to be –negligible. The Figure 3 shows the Insertion and return loss for each MPO connectors, male and female.
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Figure3:insertion and return loss(dB)  for each MPO connectors .

2.3 Radiation Resistance 

The fibre used in the multi-ribbon cable was qualified by CERN as part of validation run AVT3 [1].  The cable radiation resistance was checked as part of the market-survey test campaign and is reported in Ericsson note OUP00.001 [2].

3 Conclusion

- Cable passes acceptance criteria for geometrical and optical measurement. 

- Bad ribbon orientation on the cable: need to be changed for production.
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� Ericsson Specification reads “ERICSSON NETWORK TECHNOLOGIES year-week GAYGQBD 96x10/125 OPTICAL FIBRE SYSTEM HAZARD LEVEL 1 PxxxPyyyyyM -----” where x is the cable id and y the metre-marking.  This is the marking that appears on the cable.
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