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Intermateability Testing of SC APC Connectors, Adapters and Jumper Assemblies

Executive Summary:

The objective of this proposed test program is to provide detailed insight regarding the interconnecting ability of connectors, adapters, and jumper assemblies from different suppliers. Using a modified test plan and test protocol from GR-326-CORE Issue #3, tests and conditioning will be performed on an inter-mated group of connector assemblies.  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 connectors, adapters, and jumper assemblies of the tested manufactures.

1.1 Test Requirements:

1.1.1 Endface Geometry Readings

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

1.1.2 Insertion Loss and Reflectance Testing (modified)

Insertion Loss and Reflectance measurements are conducted for the New Product , during specific conditioning (during test) and the End of Test Criteria.  The appropriate manufacturer’s launch cable assembly (reference jumper) will be used for the New Product measurements. Please see Figure 1.  Insertion loss and reflectance measurements are also taken with the interconnection of each of the other participating manufacturers as shown in Table 1.  

1.1.3 Environmental Cycle (modified)

Please refer to Figure 2 for the temperature profile and data acquisition times.  

1.1.4 Vibration Test (modified)

Conducted in accordance with GR-326-CORE, Issue #3 with modifications.

1.1.5 Durability Test 

Conducted in accordance with GR-326-CORE, Issue #3 with modifications.

1.1.6 End of Test Criteria

End of Test Criteria will only be applied to samples found to be noncompliant with the tests listed above.  Insertion loss and Reflectance readings will be conducted with the interconnection of each of the other participating manufacturers.  The appropriate manufacturer’s launch jumper cable assemblies (reference jumper) will be used for each assembly. 

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

NOTE 2: 
Each test combination of jumper cables and adapters will have a total sample lot of 10 mated pairs.  Five of the ten pairs will be tested from “A” to “B” and remaining five pairs will be tested from “B” to “A”.

NOTE 3: 
All testing to be performed at four wavelengths (1310 nm, 1490 nm, 1550 nm, 1625 nm).

NOTE  4:
The standard cleaning procedures as defined in GR-326, Issue #3, will be used.   Only this specific cleaning method with 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.  

1.2 Samples:

Sample Requirements for Program Participation:  The number of samples required for participating in the SC-APC Intermateability test program is given in Table 1.  Sample configurations are based on the connector definitions given in Figure 3 of this document and assumes two initial participants.  Each succeeding program candidate (connector) is tested against the two most recently approved connectors in reverse chronological
 order for a maximum of 3 participants per test program.  See Table 1 and Section 1.4.1 below for sample size requirements.

Table 1 Program Sample Requirement

	Order of Participation
	Manufacturer
	Test Combination

Plug → Adapter → Plug
	Number of Test Samples

	Initial 2


	Veteran 1 – V1
Veteran 2 – V2

	V1 → V2 → V2 – 10 per
	V1 – Ten (10) Jumpers + two (2) hot spare jumpers

V2- Ten (10) jumpers + two (2) hot spare jumpers

V2 – Ten (10) adapters + two (2) hot spare adapters

	
	
	V2 → V1 → V1 - 10 per
	V2 – Ten (10) Jumpers + two (2) hot spare jumpers

V1- Ten (10) jumpers + two (2) hot spare jumpers

V1 – Ten (10) adapters + two (2) hot spare adapters

	
	
	V1→ V2 → V1 - 10 per
	V1- 20 jumpers + four (4) hot spare jumpers

V2 – Ten (10) adapters + two (2) hot spare adapters

	
	
	V2→ V1 → V2 - 10 per
	V2- 20 jumpers + four (4) hot spare jumpers

V1 – Ten (10) adapters + two (2) hot spare adapters

	Order of Participation
	Manufacturer
	Test Combination

Plug → Adapter → Plug
	Number of Test Samples

	3
	Rookie – R

Veteran 1 – V1
Veteran 2 – V2

	V1 → R  → R – 10 per
	V1 – Ten (10) Jumpers + two (2) hot spare jumpers

R – Ten (10) adapters + two (2)  hot spare adapters

R- Ten (10) Jumpers + two (2) hot spare jumpers

	
	
	V2 → R → R – 10 per
	V2 –Ten (10) Jumpers + two (2) hot spare jumpers

R – Ten (10) adapters + two (2) hot spare adapters

R- Ten (10) Jumpers + two (2) hot spare jumpers

	
	
	R → V1→ V1 – 10 per


	R– Ten (10) Jumpers + two (2) hot spare jumpers 

V1 –Ten (10) Adapters + two (2) hot spare adapters

V1 – Ten (10) jumpers + two (2) hot spare jumpers

	
	
	R → V2→ V2 - 10 per
	R– Ten (10) Jumpers + two (2) hot spare jumpers

V2 –Ten (10) Adapters + two (2) hot spare adapters

V2 – Ten (10) Jumpers + two (2) hot spare adapters

	
	
	V1 → R → V1*
	V1- 20 jumpers + four (4) hot spare jumpers

R – Ten (10) adapters + two (2) hot spare adapters


1.2.1 Sample Size

The following is the recommended total shipped sample size which includes required test lots, hot spares, and pre-screens.  Sample size is based on 3 participants, one “rookie” or “new” participant and 2 “veteran” or “previous” participants.  Initial program sample size assumed 2 participants.

· “Rookie” samples: 58 - SC APC to SC APC 8-meter jumpers (40 required, 8 hot spares, and 10 extra from pre-screen)

· “Rookie” samples: 41 - SC APC or SC Adapters.  The adapters shall be identical to the adapters that have undergone the GR-326-CORE, Issue #3 testing prior. (30 required, 6 hot spares and 5 pre-screen)

· “Veteran 1” samples: 51 - SC APC to SC APC 8-meter jumpers (40 required, 6 hot spares, and 5 pre-screen)

· “Veteran 1” samples: 23 - SC APC or SC Adapters.  The adapters shall be identical to the adapters that have undergone the GR-326-CORE, Issue #3 testing prior. (10 required, 8 hot spares and 5 pre-screen)

· “Veteran 2” samples: 29 - SC APC to SC APC 8-meter jumpers (20 required, 4 hot spares, and 5 pre-screen)

· “Veteran 2” samples: 17 - SC APC or SC Adapters.  The adapters shall be identical to the adapters that have undergone the GR-326-CORE, Issue #3 testing prior. (10 required, 2 spares and 5 pre-screen)

1.3 Test Specifics:

1.3.1 Endface Geometry Readings

Endface Geometry measurements will be conducted on each device under test (DUT) as an out of the box “New Product”.  

1.3.2 Insertion Loss and Reflectance Testing

“New Product Test” for Insertion Loss and Reflectance shall be performed on all interconnected jumpers utilizing the appropriate adapter and launch cable.  Please refer to Figure 1 for configuration specifics.
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Figure 1: Test Setup
1.3.3 Environmental Cycle (modified)

Jumper assemblies from each of the participating manufacturers will be placed in a conditioning chamber and subjected to the following temperature profile: 


Figure 2: Temperature-Humidity Profile for Intermateability Testing
The intermateability environmental test profile has been derived from the environmental profiles of GR-326.  The profile uses seven plateaus starting at 23C @ 30%RH, followed by 85C @ 10%RH, followed by –40C @ uncontrolled humidity, followed by 65C @ 95% RH, followed by -10C@ uncontrolled humidity, followed by 75C @ 95%RH, concluding with 23C @ 50%RH. See appendix A for additional cycling details and for measurement interval times.  Final readings will be taken one hour after temperature stabilization.  Each combination will have a sample lot of 10-mated pairs.

1.3.4 Vibration Testing

Conducted in accordance with GR-326 CORE Issue #3, Section 4.4.3.1 on all combinations.  The following exception will be employed; initial readings will be taken prior vibration of all three axes (X, Y and Z) of the connector and final readings will be taken after all vibration cycles have been completed.  Please note that the samples will not be monitored during the actual vibration sweeps.

1.3.5 Durability Test

Conducted in accordance with GR-326-CORE, Issue 3, Section 4.4.3.8 on all combinations, as specified in Figures 3.  Two hundred cycles will still be performed with varying heights retained.  Passive components are “cycled” as part of Durability Testing.  Each configuration will be tested once (200 cycles).  If a connector configuration fails, that particular configuration will be replaced with five new samples and re-tested (200 cycles).  All five (5) connectors must comply with the requirements. 






Figure 3: Combination for the Durability Test
1.3.6 End of Test Criteria

On nonconforming samples, end-face geometry shall be re-measured as described  in 1.3.1 above.  For noncompliant samples only, final measurements for IL and RL will be repeated using the same methods as described above for Insertion Loss and Reflectance Testing (see 1.3.2, above).
1.4 Acceptance Criteria

1.4.1 End Face Geometry (modified)

Standard GR-326, Issue #3 Requirements apply.  With the angle of polish following the draft IEC Standard IEC 61755-3-2 of 8 degrees.

1.4.2 Initial Measurements with Interconnection of Suppliers (modified)

Standard GR-326, Issue #3 Requirements apply (Table 4-2 and 4-3 of GR-326, Issue #3) with the exception that the maximum Reflectance shall not be greater than –65.00dB

1.4.3 Thermal Cycle Test (modified)

Standard GR-326, Issue #3 Requirements apply (Table 4-2 and 4-3 of GR-326, Issue #3) with the exception that the maximum Reflectance shall not be greater than –65.00dB

1.4.4 Vibration Test (modified)

Standard GR-326, Issue #3 Requirements apply (Table 4-2 and 4-3 of GR-326, Issue #3) with the exception that the maximum Reflectance shall not be greater than –65.00dB

1.4.5 Durability Test (modified)

Standard GR-326, Issue #3 Requirements apply (Table 4-2 and 4-3 of GR-326, Issue #3) with the exception that the maximum Reflectance shall not be greater than –65.00dB

1.4.6 End of Test Criteria (modified)

Standard GR-326, Issue #3 Requirements apply with the exception that the maximum Reflectance shall not be greater than –65.00dB

Appendix A

Modified Environmental Cycle for the Intermateability Program
1. Initial readings will be taken after a minimum of 6 hours at 23(C, 50% RH and will be completed a minimum of 12 hours before the first ramp cycle.

2. The first Ramp cycle (23(C, 50% RH to 85(C, 10% RH) will last for 1hour and 45 minutes.

3. IL and Reflectance will be taken at 85(C, 10% RH after 24 hours of temperature and humidity stabilization.  The plateau will be for 48 hours at 85(C. 10% RH.

4. The second ramp (85(C, 10% RH to -40, uncontrolled humidity) will last for 3 hours and 15 minutes.

5. IL and Reflectance will be taken at -40(C after a minimum of 24 hours of temperature stabilization.  The plateau will last for 48 hours at -40(C, uncontrolled humidity.

6. The third ramp (-40(C, uncontrolled humidity to 65(C, 95% RH) will last for 2 hours and 45 minutes.

7. IL and Reflectance will be taken at 65(C, 95% RH after minimum of 24 hours of temperature and humidity stabilization.  The plateau will last for 48 hours plus an additional 16 hours totaling 64 hours at 65(C, 95% RH.

8. The fourth ramp (65(C, 95% RH to -10(C, uncontrolled humidity) will last for 2 hours.

9. IL and Reflectance will be taken at -10(C after 24 hours of temperature stabilization.  The plateau will last for 48 hours at -10(C, uncontrolled humidity.

10. The fifth ramp (-10(C, uncontrolled humidity to 75(C, 95% RH) will last for 2 hours and 15 minutes.

11. IL and Reflectance will be taken at 75(C, 95% RH after a minimum of 24 hours of temperature and humidity stabilization.  The plateau will be for 48 Hours at 75(C, 95% RH.

12. The sixth ramp (75(C, 95% RH to 23(C, 50% RH) will last for 1 hour and 30 minutes.

13. IL and Reflectance will be taken at 23(C, 50% RH after a minimum of 24 hours of temperature and humidity stabilization.  The plateau will be held for the duration of the final readings.
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� If V1, V2, and V3 are already approved and R wishes to participate, then R is tested against V2 and V3.  


* May use either V1 or V2.
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