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[image: image3.wmf]Environmental Cycle For HMFOC Intermateability Testing

-50

-35

-20

-5

10

25

40

55

70

85

0

48

50

98

100

148

150.00

198

200

248

250

298

300

348

Time (hrs.)

Temp('C)

0

10

20

30

40

50

60

70

80

90

100

% RH

Temp

%RH





Intermateability Testing of (MFC) Multi-Fiber Connector Jacks and Plugs

Executive Summary:

The objective of this proposed test program is to provide detailed insight regarding the interconnecting ability of multi-fiber connector jacks and plugs from different suppliers. Using a modified test plan and test protocol from GR-3152-CORE Issue #1 and GR-1435-CORE Issue #2, tests and conditioning will be performed on an inter-mated group of connector assemblies (jacks and plugs). Insertion loss and reflectance readings will be determined before, during and after specific conditionings.  The intent of this program is to determine the suitability and interchangeability of connector jacks and plugs of the participating vendors and manufacturers. 

It is the supplier’s responsibility to ensure that worst-case configurations are evaluated under this test program. It may be necessary to evaluate multiple sample types to qualify products provided by suppliers. Differences between cable types and lengths, etc may influence the outcome of testing.

1 Connector Intermateability

1.1 Test Requirements:

1.1.1 Endface Geometry Readings

See (modified draft 2/22/06 by VZ  industry  expert subcommittee, consisting of VZ, ITLs, suppliers/manufacturers) IEC-61755-3-3 document for applicable MT geometry specification.  See Appendix A
1.1.2 Insertion Loss and Reflectance Testing 

Insertion Loss and Reflectance readings are conducted for New Product, during the test and End of Test Criteria at four wavelengths (1310 nm, 1490 nm, 1550 nm, and 1625 nm).  New Product measurements will be conducted with each vendor/ manufacturer’s HMFOC plug and jack.  All fiber joints are to be measured for the New Product, during the test and End of Test Criteria.  

The appropriate manufacturer’s launch cable (reference jumper) will be used for each connector. Please see Figure 2, page 4 of 12.

1.1.3 Environmental Cycle (Modified)

Please refer to Figure 3, page 5 of 12 for the temperature profile and data acquisition times.  

1.1.4 Vibration Test.

Conducted in accordance with GR-3152-CORE, Issue #1, Section xxx.

1.1.5 Proof Test

Conducted as per GR-3152, Issue #1, Section xxx (plugs and jacks)

1.1.6 Durability Test 

Conducted in accordance with GR-3152-CORE, Issue #1, Section xxx.

1.1.7 Seal Under Load Test

Conducted as per GR-3152, Issue #1, Section xxx.

1.1.8 End of Test Criteria

Insertion Loss, Reflectance, and Endface readings will only be conducted on nonconforming samples.  The appropriate manufacturer’s launch jumper cable assemblies (same as 1.1.2 above) will be used for each assembly, if necessary. 

NOTE 1:
All test samples will be tested sequentially to the tests list above.

NOTE 2:
Each combination of plugs and jacks will have a sample lot as defined in Table 1, page 2 of 12.

NOTE 3: 
All testing to be performed at 1310 nm, 1490 nm, 1550 nm, and 1625 nm wavelengths except where noted.

NOTE  4:   
ITL will use manufacturer service provider specific cleaning procedures for the plugs and jacks. Only this specific cleaning procedure will be used on the

DUT (Device Under Test).  As an example Alcohol and Kim-Wipes and/or Cleatops will be used on surfaces not undergoing testing.

NOTE 5:
The manufacturer’s plugs and jacks specific installation and maintenance instructions shall be provided prior to testing. 
1.2 Samples:

Sample Requirements for Program Participation:  The number of samples required for participating in the HMFOC Intermateability test program is given in Table 1, page 2 of 12.  The sample configurations are based on the connector definitions given in Figure 4, page 6 of 12 of this document and assume two initial participants.  Each succeeding program candidate “rookie” (connector) is tested against the two most recently approved connectors in reverse chronological
 order for a maximum of three (3) participants per test program.  Each test program requires ten (10) full connectors and five (5) hot spares of the new participant test samples and five (5) samples and three (3) hot spares of each of the two previously tested “veteran” participants.  

NOTE - * A hot spare is defined as a mated plug and jack that is not optically monitored.

Table 1 Program Sample Requirement

	Order of Participation
	Manufacturer
	Test Combination

Plug →  Jack
	Number of Test Samples

	Initial 2 participants
	A
	A → B
	A - 10 + 5 for Hot Spares*

	
	B
	B → A
	B - 10 + 5 for Hot Spares*

	
	
	
	

	3rd participant
	A
	A → C – 5 per
	A - 5 + 3 for Hot Spares*

	
	B
	B → C – 5 per
	B - 5 + 3 for Hot Spares*

	
	C
	C → A – 5 per

C → B - 5 per
	C - 10 + 5 for Hot Spares*

	
	
	
	

	4th participant
	B
	B → D – 5 per
	B - 5 + 3 for Hot Spares*

	
	C
	C → D – 5 per
	C - 5 + 3 for Hot Spares*

	
	D
	D → B – 5 per

D → C - 5 per
	D - 10 + 5 for Hot Spares*

	
	
	
	

	5th participant
	C
	C → E – 5 per
	C - 5 + 3 for Hot Spares*

	
	D
	D → E – 5 per
	D - 5 + 3 for Hot Spares*

	
	E
	E → C – 5 per

E → D - 5 per
	E - 10 + 5 for Hot Spares*


The following list of samples and supplies are required from each supplier participating in the program:

· Four (4) sets – Hybrid jumpers capable of interfacing with the test measurement equipment with a MFC 1-meter launch fiber optic cable are required.  Two (2) styles of launch cables will be needed, one for the plug and one for the jack for a total of eight (8) test cables. The manufacturing process and end face geometry on the MFC launch cable connector shall be representative of all other test samples.

· New Participant samples requirements – 15 each (plugs and jacks)  jumper cable assemblies hybrid jumpers capable of interfacing with the test measurement equipment.  Please see Figure 1, page 4 of 12 for plug/jack assembly details. (10 samples required with 5 spares).

· Veteran Participant Sample Requirements: 8- hybrid jumpers capable of interfacing with the test measurement equipment. Please see Figure 1, page 4 of 12 for plug/jack assembly details.  (5 required with 3 spares for each participant).

· To prevent water seepage through the length of the cable during the seal under load test sequence, the drop cable portion of the plug and jack connector may be sealed with silicone or other appropriate means as shown in Figure 1 below.  Alternatively, if equipped with water blocking capability, lengthening the plug and jack drop cable may be used as a method for preventing cable water seepage during the “Seal Under Load” test.  See Insertion loss and reflectance testing of this document for the cable length impact on “Reflectance Test Results”.

· Supplies and specific instructions as used by the service provider for the cleaning system for the MF-HFOC plug and jack.

· Specific Instructions for installing and maintaining the MF-HFOC connector and/or adapter.

· 1 extra set of O-rings/seals for each connector under test.  
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Figure 1: Required Configuration of HMFOC Jumper Cable Assemblies 

1.3 Test Specifics:

1.3.1 Endface Geometry Readings

Endface geometry readings will be performed on all DUT samples (Jacks and Plugs) as an out of the box “New Product”.  

1.3.2 Insertion Loss and Reflectance Testing

New Product Insertion Loss and Reflectance readings will be conducted on all HMFOC jumpers utilizing the appropriate launch cable.  Please refer to Figure 2, page 4 of 12 for configuration specifications.



Figure 2: Test Setup

If the length of the HMFOC drop cable is increased beyond the required minimum (such as to prevent cable water seepage), then the reflectance measurements conducted during the intermateability test sequence may be adjusted to compensate for the added BR of the additional HMFOC fiber length.  All correction factors and data calculations shall be included in the test report.

1.3.3 Environmental Cycle 

The connector assembly, which includes a minimum of 25 feet of the connector cable and an extra set of O-rings from each of the participating manufacturers will be placed in a conditioning chamber and subjected to the temperature profile shown in Figure 3 below.  Insertion Loss and Reflectance Readings shall be taken every two hours throughout the test.


Figure 3: Environmental Cycle for HMFOC Intermateability Testing
1.3.4 Vibration Testing 

Conducted in accordance with GR-3152-CORE Issue #1, Section xxx on all combinations.  Please note that the samples will not be monitored during the actual vibration sweeps. 

1.3.5 Proof Test 

Conducted to a Proof Test as per GR-3152-CORE, Issue #1, Section xxx. The test will follow the latest Verizon punchlist where the HMFOC jack and plug shall be subjected to a 0( Proof Test with a 25-lb load for the Requirement and 50-lb load for the Objective, and a 90( Proof Test with a 10-lb load for the Requirement and a 20-lb load for the Objective.  
1.3.6 Durability Test
Fifty cycles will be performed at -18(C (0(F) and fifty cycles will be performed at 46(C (115(F) as per the combinations shown in Table 1.  The cleaning procedure will follow GR-3152, Issue #1, Section xxx   

Figure 4: Combination for the Durability Test

a. The required number of connector assemblies as shown in the Table 1 shall be tested. 
b. The connectors shall then be conditioned at –18( C for two hours.
c. Each connector shall be disconnected and re-connected.
d. Insertion loss and reflectance are measured at 1310 nm, 1490 nm, 1550nm and 1625 nm wavelength after each disconnect and re-connect operation.
e. The test sequence is continued until all connectors have been cycled (removed and inserted) 50 times.  Clean using the service provider instructions every 10 matings/cycles and optically monitor. A seal under load test is performed at the end of the 50th cycle.  See section 1.3.7 below.  The O-rings shall not be replaced prior to the seal under load test.
f. The test sequence is repeated with a spare (aged) set of O-rings and a test environment of 46(C.
1.3.7 Seal Under Load Test {GR-3152-CORE, Section xxx}

Conducted as per GR-3152-CORE, Issue #1, Section xxx.   A seal under load test appropriate to the HMFOC type connector is under development.  Please note that it may deviate significantly from the test specified in GR-3120.
1.3.8 End of Test Criteria

On nonconforming samples, end-face geometry shall be re-measured as described in Section 1.3.1 above.  Final measurements of Insertion Loss and Reflectance (nonconforming samples) shall be repeated using the same methods as described in Section 1.3.2 above. 
1.4 Acceptance Criteria

Use the criteria as defined in GR-3152, except as noted below.

1.4.1 End Face Geometry

1.4.2 Initial and Final (if necessary) Loss Measurements 

1.4.3 Environmental Conditioning

Custom temperature profile, please refer to Figure 2.

1.4.4 Vibration Test

1.4.5 Proof Test 

1.4.6 Durability Test 

1.4.7 Seal Under Load Test

1.4.8 End of Test Criteria (if necessary)

Appendix A

End Ferrule Geometry Requirements
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Table 1 - Optical interface parameter values on attenuation for 4,4 mm x 2,5 mm 

rectangular ferrules with two and four fibres fixed 
	Reference
	Parameter values
	Notes

	
	Grade B
	Grade C
	Grade D
	

	
	Minimum
	Maximum
	Minimum
	Maximum
	Minimum
	Maximum
	

	A
	0
	0,0016mm
	0
	0,0024mm
	0
	0,0034mm
	

	C
	- 
	0,2 °
	- 
	0,2 °
	- 
	0,5 °
	

	D
	0,6990mm
	0,6996mm
	0,699 mm
	0,700 mm
	0,699 mm
	0,700 mm
	1

	E
	2,6 mm
	2,6 mm
	2,6 mm
	basic dimension, 1

	EA
	-
	0,004 mm
	-
	0,004 mm
	-
	0,004 mm
	1

	P
	-
	0,002 mm
	-
	0,002 mm
	-
	0,002 mm
	2,,3

	RX
	2000mm
	-
	2000mm
	-
	2000mm
	-
	2,,3

	RY
	5mm
	-
	5mm
	-
	5mm
	-
	2, 3

	GX
	- 0,2 °
	+ 0,2 °
	- 0,2 °
	+ 0,2 °
	- 0,2 °
	+ 0,2 °
	2, 3

	GY
	7,8 °
	8,2 °
	7,8 °
	8,2 °
	7,8 °
	8,2 °
	2, 3

	H
	+0,001mm
	+0,005mm
	+0,001mm
	+0,005mm
	+0,001mm
	+0,005mm
	2, 3

	HA
	-
	0,0005mm
	-
	0,0005mm
	-
	0,0005mm
	2, 3

	HB
	-
	0,0003mm
	-
	0,0003mm
	-
	0,0003mm
	2, 3

	I
	0,6984mm
	0,6986mm
	0,698 mm
	0,699 mm
	0,698 mm
	0,699 mm
	

	NOTES

1  Each guide-hole shall accept a gauge pin as shown in figure 4 of IEC 61754-10 to a depth of 5,5 mm with a maximum force of 1,7 N.   In addition, two guide-holes shall accept a gauge as shown in figure 5 of IEC 61754-10 to a depth of 5,5 mm with a maximum force of 3,4 N. 
2  These values shall be specified in the central surface region surrounding fibres of 0,900 mm wide and  0,675 mm high.  Furthermore, the outside surface region must be lower than the central surface region of interest. 

3  These values shall be applied to ferrule materials with a Young's modulus of less than 25 GPa. Contact force shall be 7,8 N minimum and 11,8 N maximum.



Table 2 - Optical interface parameter values on attenuation for 6,4 mm x 2,5 mm 

rectangular ferrules with two, four, eight, ten and twelve fibres fixed

	Reference
	Parameter values
	Notes

	
	Grade B
	Grade C
	Grade D
	

	
	Minimum
	Maximum
	Minimum
	Maximum
	Minimum
	Maximum
	

	A
	0
	0,0016mm
	0
	0,0024mm
	0
	0,0034mm
	

	C
	-
	0,2 °
	- 
	0,2 °
	-
	0,5 °
	

	D
	0,6990mm
	0,6996mm
	0,699 mm
0.6985 mm
	0,700 mm

0,6990mm
	0,699 mm
	0,700 mm
	1

	E
	4,6 mm
	4,6 mm

	4,6 mm
	basic dimension, 1

	EA
	-
	0,004 mm
	-
	0,004 mm
	-
	0,006 mm
	1

	P
	-
	0,002 mm
	-
	0,002 mm
	-
	0,002 mm
	2,,3

	RX
	2000mm
	-
	2000mm
	-
	2000mm
	-
	2,,3

	RY
	5mm
	-
	5mm
	-
	5mm
	-
	2, 3

	GX
	- 0,2 °
	+ 0,2 °
	- 0,2 °
	+ 0,2 °
	- 0,2 °
	+ 0,2 °
	2, 3

	GY
	7,8 °
	8,2 °
	7,8 °
	8,2 °
	7,8 °
	8,2 °
	2, 3

	H
	
	
	
	
	
	
	See table 2a,

2, 3

	HA
	
	
	
	
	
	
	See table 2a,

2, 3

	HB
	
	
	
	
	
	
	See table 2a,

2, 3

	I
	0,6984mm
	0,6986mm
	0,698 mm
0,6984mm
	0,699 mm
0,6986mm
	0,698 mm
	0,699 mm
	

	NOTES

1  Each guide-hole shall accept a gauge pin as shown in figure 2a of IEC 61754-5 to a depth of 5,5 mm with a maximum force of 1,7 N.   In addition, two guide-holes shall accept a gauge as shown in figure 2e of IEC 61754-5 to a depth of 5,5 mm with a maximum force of 3,4 N. 
2  These values shall be specified in the central surface region surrounding fibres of 2,900 mm wide and 0,675 mm high.  Furthermore, the outside surface region must be lower than the central surface region of interest. 

3  These values shall be applied to ferrule materials with a Young's modulus of less than 25 GPa. Contact force shall be 7,8 N minimum and 11,8 N maximum.



Table 2a – Fibre protrusion parameter values
	Reference
	Fibre protrusion parameter values
	Notes

	
	Fibre count: 2, 4 and 8
	Fibre count: 10 and 12
	

	
	Minimum
	Maximum
	Minimum
	Maximum
	

	H
	+0,001mm
	+0,005mm
	+0,001mm
+0.003 mm
	+0,015mm
	

	HA
	-
	0,0005mm
	-
	0,0005mm
0,00040
	See Coplanarity definition in the draft FOTP-219 update



	HB
	-
	0,0003mm
0,0002mm
	-
	0,0003mm
0,0002mm

	Agreed to at 2/22 meeting



	Single mode attenuation performance grade

	Grade
	Attenuation 

at 97 percentile (Maximum, dB)
	Attenuation

Mean

(Maximum, dB)
	Notes

	B
	0,25
	0,12
	

	C
	0,50
	0,25
	

	D
	1,0
	0,5
	


H:    Fibre protrusion/undercut.


HA: Maximum difference in fibre height among all fibres.


HB: Maximum adjacent fibre height differential.
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Annex table for understanding attenuation grades





Figure 3 - Alignment pin





Note – Surface roughness Rz = 0,2 m
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Figure 2 - Fibre core axial location





Note: The region of interest is set on the ferrule surface and defined by a rectangular region which is chosen to cover the intended contact zone of the ferrule endface when the ferrules are mated. 
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Figure 1 -Fibre core lateral location





X-axis: the line passing through two guide hole centres.





Y-axis: the line perpendicular to X-axis and passing through the midpoint of the line connecting the


two guide hole centres.





Designated distance in X-direction: (0,125 + (n/2 - 1)x 0,25) mm in the right and left directions, 


            where n = 2, 4, 8, 10, 12 (number of fibres) for 6,4 mm x 2,5 mm rectangular ferrules, 


and n = 2, 4 for 4,4 mm x 2,5 mm rectangular ferrules.





Designated distance in Y-direction: 


(Basic dimension of guide hole diameter D – basic dimension of alignment pin diameter I) / 2. 


Here, the basic dimension of I is 0,6985 mm.  The basic dimension of D is usually a  


nominal value which is an average of the minimum and maximum values in tables 1and 2, 


and it may be slightly shifted according to the designed minimum and maximum values.





A:       position tolerance of fibre core centre





EA:     position tolerance of guide hole centre
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Connectors to test equipment
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Angled polished ferrule
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Please ensure that the transition from OSP Cable to Type III/Furcation is well supported either with heat shrink tubing, silicone or other appropriate means





E





2 meters of the jacket striped back with either Type III cable or Furcation Tube Design





Minimum of 10 meters of GR-20 approved Dielectric Drop Cable.  See HMFOC description above.





HMFOC Jack or Plug
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in X-direction
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HMFOC Jumper Cable Assembly 
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� If A, B, and C are already approved and D wishes to participate, then D is tested against B and C.  
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