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FOC Memo #46

Issued: December 05, 2006

Subject: 3x4F Splittable Ribbon Specification and Test Requirements
Reason for Issuing this Memo: Define test requirements for 3x4F Splittable Ribbon Specification and Test Requirements
General Requirements

1. The ribbon must be splittable by hand into three 4-fiber ribbons when split at the end of a ribbon without generating any stray fibers or causing excessive overhanging ribbon matrix, defined as less than or equal to 1-fiber width (250 micron).

2. The ribbon must by splittable by hand or with the assistance of a ribbon splitting tool when split in the middle of the ribbon without generating any stray fibers or causing excessive overhanging ribbon matrix, defined as less than or equal to 1-fiber width.

3. The 12-fiber ribbon must be printed so that each 12-fiber ribbon within the cable can be individually identified.  No print is required for the 4-fiber sub-ribbons.

4. The 12-fiber ribbons must be compatible with Verizon-approved mass-fusion splicers manufactured by Sumitomo and AFL without making modifications to the machines. 

Test requirements (Modified From GR-20 Section 5)

Ribbon Structure

R5-1 Fibers in the ribbon structure shall be parallel and shall not cross-over each other for the entire length of the ribbon.

Modifications: None

Ribbon Dimensions

R5-2 The dimensions of the fiber ribbon shall not exceed the maximum ribbon dimensions listed in Table 6 and described in Figure 1.

Modifications: The 12-fiber ribbon dimensions apply to the 3x4F splittable ribbon.

Resistance to Twist (Robustness)

R5-3 The unaged and aged completed ribbon shall not show any separation of individual fibers from the ribbon structure after completion of the twist test when observed under 5x magnification.

Modification: The twist test must be done on each 4-fiber sub-ribbon and on the 12-fiber ribbon.  For the 12-fiber ribbon, the unaged and aged completed ribbon shall not show any separation of either individual fibers or 4-fiber sub-ribbons after completion of the twist test when observed under 5x magnification.

Ribbon Separation

R5-4 For unaged ribbon, a minimum of 0.3 (1.0 foot) length of an individual fiber or of a six or 12-fiber subgroup (in a 12-fiber or 24-fiber ribbon) shall be separable from the ribbon without breaking fiber(s) or damaging the coating.  The force required to perform the separation shall not exceed 4.4N (1 lbf).  The area at the separation shall not show damage to the fiber coating when examined under 5x magnification.

R5-5 Ribbon matrix material shall be removable to access individual fibers without damaging the fiber coating.

R5-6 Fibers individually separated from the ribbon shall retain sufficient colorant that any 2.5 cm (1 inch) length is readily identifiable.

R5-7 Any single fiber or a multi-fiber subgroup shall be separable by a tool or by hand from the ribbon for a length of more than 1 meter.

Modification 1: Verizon FOC memo 29 had additional requirements for this procedure.  The test has four set-ups:



Pulling individual fibers out of the ribbon at an end.



Pulling individual fibers out of the ribbon in a mid-span.



Pulling a 4-fiber sub-ribbon out of the 12-fiber ribbon at an end.



Pulling a 4-fiber sub-ribbon out of the 12-fiber ribbon in a mid-span.

Memo 29 requires that for the individual fiber portions of the test, all fibers (not just the edge fiber) be pulled out of the ribbon, one at a time.  Additionally, Memo 29 increases the sample size to a minimum of 6 ribbons from different manufacturing lots.  

Modification 2: In the past the sub-ribbon pulled out for the last two set-ups was a 6-fiber ribbon.  Since these ribbons are specified to split into 4-fiber subribbons, the two set-ups involving pulling sub-ribbons out of the ribbon will be done with 4-fiber sub-ribbons instead.

Ribbon Residual Twist

R5-8 The aged ribbon’s residual twist (if any) shall have a pitch > 400 mm (15.7 inches)

Modification: This test must be done on each 4-fiber sub-ribbon and on the 12-fiber splittable ribbon.

Ribbon Strippability

R5-9  At least 25 mm (1.0 in) of the matrix material and the fibers’ protective coatings shall be mechanically removable with commercial stripping tools from aged and unaged ribbons.  There shall be no fiber breakage, and any coating residue shall be removable with a single isopropyl alcohol wipe.

Modification: This test must be done on each 4-fiber sub-ribbon and on the 12-fiber splittable ribbon.

Additional Test Requirements (Splicing)

1. Perform a minimum of 6 splices on an AFL mass-fusion splicer splicing 3x4F splittable ribbon to 3x4F splittable ribbon.

2. Perform a minimum of 6 splices on an AFL mass-fusion splicer splicing 3x4F splittable ribbon to standard (non-splittable) 12-fiber ribbon.

3. Perform a minimum of 6 splices on the Sumitomo mass-fusion splicer splicing 3x4F splittable ribbon to 3x4F splittable ribbon.

4. Perform a minimum of 6 splices on the Sumitomo mass-fusion splicer splicing 3x4F splittable ribbon to standard (non-splittable) 12-fiber ribbon.

For these splicing operations, the mass-fusion splicer must use the same set-up as would be used for splicing standard 12-fiber ribbon to standard 12-fiber ribbon and with the same accessories (i.e. thermal stripper, multi-fiber cleaver, and handlers) as used for standard 12-fiber ribbon.

Passing criteria: all splices must be completed satisfactorily, meaning: 

(a) without excessive splice loss defined as all individual fiber splice losses are less than 0.15 dB as estimated by the mass-fusion splicer, and 

(b) without error messages given by the machine that are attributable to the design of the 3x4F splittable ribbon (i.e. x-y offset errors may be indicative of excessive spacing between fibers and would be a concern).

Additional Test Requirements (Ribbon Splitting Tools)

1. Using a 3x4F splittable ribbon and the suppliers ribbon splitting tool (if any), split the ribbon at a mid-span location for a minimum length of 0.3 meter (1.0 ft) into one 4-fiber sub-ribbon and one 8-fiber sub-ribbon in accordance with the tool’s operating instructions.  Repeat this procedure six times.

2. Using a 3x4F splittable ribbon and the AFL ribbon splitting tool, split the ribbon at a mid-span location for a minimum length of 0.3 meter (1.0 ft) into one 4-fiber sub-ribbon and one 8-fiber sub-ribbon in accordance with the tool’s operating instructions.  Repeat this procedure six times.

Passing criteria: all twelve of the splitting operations must be completed satisfactorily, meaning:

(a) that each of the sub-ribbons is intact with no stray fibers generated.

(b) that overhanging matrix material on either side of the separation point is less than or equal to one fiber width for the entire length of the separation.

(c) that there is no damage to the fiber coating and that individual fibers retain sufficient colorant that any 2.5 cm (1 inch) length is readily identifiable, when examined using 5X magnification. 
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