PFOC Memo # 18  

Issued: June 29, 2005 

Subject: HFOC Intermateability Testing Requirements, Supplement to GR-3120.

Requirement: This testing is required between all Hardened Fiber Optic Connectors (HFOC) that are used by Verizon. This test program is used to evaluate how well different suppliers HFOC products connect with each other. This program must be performed after GR-3120 testing has completed for each of the HFOC products.
Intermateability Testing of SCAPC HFOC Connectors and Adapters

Executive Summary:

The objective of this proposed test program is to provide detailed insight regarding the interconnecting ability of connector and adapters from different suppliers. Using a modified test plan and test protocol from GR-3120-CORE Issue #1, tests and conditionings will be performed and insertion loss and reflectance readings will be determined both prior to and after specific conditionings.  The intent of this program is to determine the suitability and interchangeability of connector and adapters of the participating manufacturers. 

Program Administration:


Suppliers will receive an entire copy of the final report.

Test Requirements:

1. Endface Geometry Readings

Initial endface readings of all connectors under test will be taken.

2. Insertion Loss and Reflectance Testing 

New product Insertion Loss and Reflectance readings at four wavelengths will be conducted with each manufacturer’s HFOC connector and adapter.  The appropriate manufacturer’s launch cable (reference jumper) will be used for each connector. Please see Figure 2.

3. Environnemental Cycle (Modified)

Please refer to Figure 3 for the temperature profile and data acquisition times.

4. Vibration Test.

Conducted in accordance with GR-3120-CORE, Issue #1, Section 4.2.2

5. Proof Test (Modified)

Conducted as per GR-3120, Issue #1, Section 4.3.3 (adapter tests only), with modifications.

6. Durability Test (Modified) 

Conducted in accordance with GR-3120-CORE, Issue #1, Section 4.3.5, with

modifications.

7. Seal Under Load Test

Conducted as per GR-3120, Issue #1, Section 4.3.7.

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 Step #1 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 HFOC connector, adapter, and SC APC pigtail will have


a total sample lot of 10 assemblies.

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


where  noted.

NOTE 4:   
ITL will use manufacturer specific cleaning procedures for the HFOC


connector/adapter. Only this specific cleaning procedure will be used on the


DUT (Device Under Test).  Alcohol and Kim-Wipes and/or Cleatops will be


used on surfaces not undergoing testing. 
Samples:

Each supplier will be required to provide the following test samples and supplies for testing:

· 4 - FC APC to SC APC 1-meter launch cable.  The polish on the SC APC launch cable connector shall be the same as all other test samples

· 15 - SC APC to HFOC SC APC 4-meter jumper cable assemblies, Please see Figure 1, (10 required with 5 spares)

· 15 - SC HFOC adapters (10 required with 5 spares)

· 15 – GR-326 approved SC APC to SC APC 3-meter jumper cable assemblies.

· Supplies and specific instructions on the cleaning system for the HFOC connector and/or adapter
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Figure 1: Required Configuration of HFOC Jumper Cable Assemblies 

Test Specifics:

1. Endface Geometry Readings

Endface geometry readings will be done on all DUT samples (HFOC and SC APC) as an out of the box “New Product”.  

2. Insertion Loss and Reflectance Testing

New Product Insertion Loss and Reflectance readings will be conducted on all HFOC jumpers utilizing the appropriate launch cable.  Please refer to Figure 2 for configuration specifications.









Figure 2: Test Setup
3. Environmental Cycle (modified)

Jumper assemblies from each of the participating manufacturers will be placed in a conditioning chamber and subjected to the temperature profile shown in Figure 3.  Insertion Loss and Reflectance Readings shall be taken every two hours throughout the test.


Figure 3: Environmental Cycle for HFOC SC APC Intermateability Testing
4. Vibration Testing {GR-3120, Section 4.2.2}

Conducted in accordance with GR-3120-CORE Issue #1, Section 4.2.2 on all combinations.  Please note that the samples will not be monitored during the actual vibration of any axis. 

5. Proof Test {MODIFIED GR-3120, Section 4.3.3}

Conducted to a modified Proof Test as per GR-3210-CORE, Issue #1, Section 4.3.3.  The test will follow the latest Verizon punchlist where the HFOC connector and adapter shall be subjected to a 0( Proof Test with a 25-lb load for the Requirements and 50-lb load for the Objectives, and a 90( Proof Test with a 15lb load for the Requirements and a 25-lb load for the Objectives.  This test will not follow GR-3120-CORE, Issue #1 where is states that the Plug/Adapter shall withstand a 100lb load at 0( and a 167lb load at 0(.

6. Durability Test {MODIFIED GR-3120, Section 4.3.5}

As per GR-3210-CORE, Issue #1, Section 4.3.5 with the following modifications. As per GR-326-CORE, Issue #3, Section 4.4.3.8 the 3 varying heights shall be utilized with the samples lot separated to the closest possible even distribution.  Fifty cycles at varying height will be performed at -30(C (-22(F) and fifty cycles at varying height will be performed at 46(C (115(F) as per the combinations shown below.  The cleaning procedure will follow GR-3120, Issue #1, Section 4.3.5. 








Figure 4: Combination for the Durability Test
7. Seal Under Load Test {GR-3120, Section 4.3.7}
Conducted as per GR-3210-CORE, Issue #1, Section 4.3.7.  The test will follow the latest Verizon punchlist where the HFOC connector shall be tested in two different orientations and a 2.5lb load shall be placed on the cable 6-8 inches back from the end of the boot.
8. End of Test Criteria

On only nonconforming samples, Endface geometry shall also be completed as described in #1 above.  Final measurements for Insertion Loss and Reflectance will be repeated using the same methods as described in #2 above. 
Acceptance Criteria

1. End Face Geometry

As per GR-3120-CORE, Issue #1, Section 4.1.2.

2. Initial and Final (if necessary) Loss Measurements 

As per GR-326, Issue #3, Section 4.4.  Connectors shall meet the Requirements listed Table 4-12 and 4-13 of GR-3120-CORE, Issue #1 with the exception that the maximum Reflectance shall not be greater than –65.00 dB.

3. Environmental Conditioning

Custom temperature profile, please refer to Figure 2.  Connectors shall meet the Requirements listed Table 4-12 and 4-13 of GR-3120-CORE, Issue #1 with the exception that the maximum Reflectance shall not be greater than –65.00 dB.

4. Vibration Test

As per GR-3120-CORE, Issue #1, Section 4.2.2.  Connectors shall meet the Requirements listed Table 4-12 and 4-13 of GR-3120-CORE, Issue #1 with the exception that the maximum Reflectance shall not be greater than –65.00 dB.

5. Proof Test (Modified)

Following R4-26 [50] and O4-27 [51] of GR-3120-CORE, Issue #1 the connectors shall meet the Requirements and Objectives listed Table 4-12 and 4-13 of GR-3120-CORE, Issue #1 with the exception that the maximum Reflectance shall not be greater than–65.00 dB.

6. Durability Test (Modified)

Connectors shall meet the Requirements listed Table 4-12 and 4-13 of GR-3120-CORE, Issue #1 with the exception that the maximum Reflectance shall not be greater than–65.00 dB.

7. Seal Under Load Test

As per GR-3120-CORE, Issue #1, Section 4.3.7, samples will be checked for water leaks for a “Pass/Fail” criteria.

8. End of Test Criteria (if necessary)

As per GR-326, Issue #3, Section 4.4.3.9 and Endface Geometry as per GR-3120-CORE, Issue #1, Section 4.1.2.  Connectors shall meet the Requirements listed in Table 4-12 and 4-13 of GR-3120-CORE, Issue #1 with the exception that the maximum Reflectance shall not be greater than–65.00 dB and Section 4.1.2 in GR-3120-CORE, Issue #1. 

Sample Retention

Upon completion of the test program, ITL will store the products on-site after the conclusion of testing, until the client is ready to remove the samples from the facility. 

Failure Analysis, End Face Geometry

Endface geometry, Insertion Loss and Reflectance readings will only be performed at the end of the test program as part of a failure analysis, if necessary. 




















































































































































Launch Cable from Mfg. A



























































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








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





2 meters of GR-20 approved Dielectric Drop Cable





HFOC SC APC Connector





SC APC Connector





MFG B 





MFG B





MFG A





MFG A





� EMBED Excel.Chart.8 \s ���





Rx








HFOC SC APC











SC APC











HFOC Jumper Cable Assembly From Mfg. A





Adapter from Mfg. A





Tx





FC APC





MFG B





Reference Point





MFG A





Backplane SC APC Connector 





HFOC Adapter





HFOC


Adapter





HFOC  Connector





SC APC











_1180160722.xls
Chart4

		0		50

		48		50

		50		10

		98		10

		100

		148

		150		95

		198		95

		200

		248

		250		95

		298		95

		300		50

		348		50



Temp

%RH

Time (hrs.)

Temp('C)

% RH

Environmental Cycle For HFOC SC APC Intermateability Testing

23

23

85

85

-40

-40

65

65

-10

-10

75

75

23

23



Sheet1

		23		50		0

		23		50		48

		85		10		50

		85		10		98

		-40				100

		-40				148

		65		95		150.00

		65		95		198

		-10				200

		-10				248

		75		95		250

		75		95		298

		23		50		300

		23		50		348





Sheet1

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



&A

Page &P

Temp

%RH

Time

Temp('C)

&RH

Temperature-Humidity Cycle For Intermatability Testing

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet2

		





Sheet3

		






