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Abstract 

PRR1 document will be issued for every important ATLAS cable to be installed by TC. The PRR1 is prepared before starting the cable purchasing procedure. It contents info on cable and connectors characteristics, total cable length, procurement schedule and installation issues. Besides providing the total cable length necessary for tender procedure this information allows to work out a cable installation scenario as well as to make sure that cable procurement schedule agrees with ATLAS installation schedule. 

PRR1 documents are stored in EDMS in folder ATLAS/Atlas Technical Coordination/Technical Matters/Cabling/Cables/PRR1.
The document combines information provided by detector and by TC, topics to be filled in by detectors are written in blue. Due to different level of cable readiness different level of details is expected for each cable. 

TC initiates the PRR1 document, filling in its part and storing the document in EDMS. Person responsible for procurement of the cable is in charge of completing or providing with the information from detector side. When PRR1 is ready TC starts an approval procedure.
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Cable name

Tilecal TTC and S-LINK Fibers
(This is a PRR for Major Cables plus Patch Cables plus Patch Panels plus Storage Drawers)

Each Cable has 3 kinds of labels:

One at each end, with start and end points,  eg LLB/A01.XB/RoT/Y.8-11.X1

One every 5 meters, with cable service and type, eg O(L)/16.0-18s-2
Also a Bar Code at each end with readable number.

Note that only the spliced-on pigtails have the RH designation.
(to USA15, 36 fiber cable, 32 used, 4 spare)

Each cable of 36 fibers has 9 duplex pigtails spliced to it. There are 4 different lengths of these pigtails on each cable.  
1–     O(L)/16.0-36     Tilecal-Barrel-A-  (for modules 61,62,63,64,1,2,3,4 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLB/A61.XB/T/Y.8-51.X1     Barrel-A-sector 9-module 61-TTC pair

         LLB/A61.XB/Ro/Y.8-51.X1     Barrel-A-sector 9-module 61-SLink pair

         LLB/A62.XB/T/Y.8-51.X1     Barrel-A-sector 9-module 62-TTC pair

         LLB/A62.XB/Ro/Y.8-51.X1     Barrel-A-sector 9-module 62-SLink pair

         Etc   for the other 14 pairs of the 18 from this cable.

          (This assumes modules 1-4 and 61-64  are in Sector 9)

(each fiber must have a color to distinguish it within a duplex pair, and this is used in keying the connectors during manufacture)

2–     O(L)/16.0-36     Tilecal-Barrel-A-  (for modules 5,6,7,8,9,10,11,12 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

        LLB/A5.XB/T/Y.8-51.X1     Barrel-A-sector 7-module 5-TTC pair

         LLB/A5.XB/Ro/Y.8-51.X1     Barrel-A-sector 7-module 5-SLink pair 
         LLB/A6.XB/T/Y.8-51.X1     Barrel-A-sector 7-module 6-TTC pair

         LLB/A6.XB/Ro/Y.8-51.X1     Barrel-A-sector 7-module 6-SLink pair
         Etc   for the other 14 pairs of the 18 from this cable.

          (This assumes modules 5-12  are in Sector 7)

3–     O(L)/16.0-36     Tilecal-Barrel-A-  (for modules 13,14,15,16,17,18,19,20 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

        LLB/A13.XB/T/Y.8-51.X1     Barrel-A-sector 5-module 13-TTC pair

         LLB/A13.XB/Ro/Y.8-51.X1     Barrel-A-sector 5-module 13-SLink pair 
         LLB/A14.XB/T/Y.8-51.X1     Barrel-A-sector 5-module 14-TTC pair

         LLB/A14.XB/Ro/Y.8-51.X1     Barrel-A-sector 5-module 14-SLink pair

         Etc   for the other 16 pairs of the 18 from this cable.

4–     O(L)/16.0-36     Tilecal-Barrel-A-  (for modules 21,22,23,24,25,26,27,28 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

        LLB/A21.XB/T/Y.8-51.X1     Barrel-A-sector 3-module 21-TTC pair

         LLB/A21.XB/Ro/Y.8-51.X1     Barrel-A-sector 3-module 21-SLink pair 
         LLB/A22.XB/T/Y.8-51.X1     Barrel-A-sector 3-module 22-TTC pair

         LLB/A22.XB/Ro/Y.8-51.X1     Barrel-A-sector 3-module 22-SLink pair

         Etc   for the other 16 pairs of the 18 from this cable.

5–     O(L)/16.0-36     Tilecal-Barrel-A-  (for modules 29,30,31,32,33,34,35,36 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

        LLB/A29.XB/T/Y.8-50.X1     Barrel-A-sector 1-module 29-TTC pair

         Etc   

6–     O(L)/16.0-36     Tilecal-Barrel-A-  (for modules 37,38,39,40,41,42,43,44 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

        LLB/A37.XB/T/Y.8-51.X1     Barrel-A-sector 15-module 37-TTC pair

         Etc   

7–     O(L)/16.0-36     Tilecal-Barrel-A-  (for modules 45,46,47,48,49,50,51,52 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

        LLB/A45.XB/T/Y.8-51.X1     Barrel-A-sector 13-module 45-TTC pair

         Etc   

8–     O(L)/16.0-36     Tilecal-Barrel-A-  (for modules 53,54,55,56,57,58,59,60 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

        LLB/A53.XB/T/Y.8-51.X1     Barrel-A-sector 11-module 53-TTC pair

         Etc   

9–     O(L)/16.0-36     Tilecal-Barrel-A-  (SPARE )

         ( goes to  modules 13-20  or 45-52)

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

        LLB/A13.XB/T/Y.8-51.X1     Barrel-A-sector 5-module 13-TTC pair

         Etc   

10–     O(L)/16.0-36     Tilecal-Barrel-C-  (for modules 4,3,2,1,64,63,62,61 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLB/C4.XB/T/Y.8-48.X1     Barrel-C-sector 91-module 4-TTC pair

         LLB/C4.XB/Ro/Y.8-48.X1     Barrel-C-sector 9-module 4-SLink pair

         LLB/C3.XB/T/Y.8-48.X1     Barrel-C-sector 9-module 3-TTC pair

         LLB/C3.XB/Ro/Y.8-48.X1     Barrel-C-sector 9-module 3-SLink pair

         Etc   for the other 14 pairs of the 18 from this cable.

          (This assumes modules 1-4 and 61-64  are in Sector 9)

11–     O(L)/16.0-36     Tilecal-Barrel-C-  (for modules 12,11,10,9,8,7,6,5 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLB/C12.XB/T/Y.8-48.X1     Barrel-C-sector 7-module 12-TTC pair

         LLB/C12.XB/Ro/Y.8-48.X1     Barrel-C-sector 7-module 12-SLink pair

         LLB/C11.XB/T/Y.8-48.X1     Barrel-C-sector 7-module 11-TTC pair

         LLB/C11.XB/Ro/Y.8-48.X1     Barrel-C-sector 7-module 11-SLink pair

         Etc   for the other 14 pairs of the 18 from this cable.
12–     O(L)/16.0-36     Tilecal-Barrel-C-  (for modules 20,19,18,17,16,15,14,13 )
        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLB/C20.XB/T/Y.8-48.X1     Barrel-C-sector 5-module 20-TTC pair

          etc

13–     O(L)/16.0-36     Tilecal-Barrel-C-  (for modules 28,27,26,25,24,23,22,21 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLB/C28.XB/T/Y.8-48.X1     Barrel-C-sector 3-module 28-TTC pair

          etc

14–     O(L)/16.0-36     Tilecal-Barrel-C-  (for modules 36,35,34,33,32,31,30,29 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLB/C36.XB/T/Y.8-48.X1     Barrel-C-sector 1-module 36-TTC pair

          etc

15–     O(L)/16.0-36     Tilecal-Barrel-C-  (for modules 44,43,42,41,40,39,38,37 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLB/C44.XB/T/Y.8-48.X1     Barrel-C-sector 15-module 44-TTC pair

          etc

16–     O(L)/16.0-36     Tilecal-Barrel-C-  (for modules 52,51,50,49,48,47,46,45 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLB/C52.XB/T/Y.8-48.X1     Barrel-C-sector 13-module 52-TTC pair

          etc

17–     O(L)/16.0-36     Tilecal-Barrel-C-  (for modules 60,59,58,57,56,55,54,53 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLB/C60.XB/T/Y.8-48.X1     Barrel-C-sector 11-module 60-TTC pair

          etc

18–     O(L)/16.0-36     Tilecal-Barrel-C-  SPARE

          ( goes to  modules 13-20  or 45-52)

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLB/C13.XB/T/Y.8-48.X1     Barrel-C-sector 5-module 13-TTC pair  SPARE

          etc

19–     O(L)/16.0-36     Tilecal-EXTENDED Barrel-A-  (for modules 61,62,63,64,1,2,3,4 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLE/A61.XB/T/Y.8-45.X1     Ext. Barrel-A-sector 9-module 61-TTC pair

         LLE/A61.XB/Ro/Y.8-45.X1     Ext. Barrel-A-sector 9-module 61-SLink pair

         LLE/A62.XB/T/Y.8-45.X1     Ext. Barrel-A-sector 9-module 62-TTC pair

         LLE/A62.XB/Ro/Y.8-45.X1     Ext. Barrel-A-sector 9-module 62-SLink pair

         Etc   for the other 14 pairs of the 18 from this cable.

          (This assumes modules 1-4 and 61-64  are in Sector 9)

(each fiber must have a color to distinguish it within a duplex pair, and this is used in keying the connectors during manufacture)

20–     O(L)/16.0-36     Tilecal-EXTENDED Barrel-A-  (for modules 5,6,7,8,9,10,11,12 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLE/A5.XB/T/Y.8-45.X1     Ext. Barrel-A-sector 7-module 5-TTC pair

         LLE/A5.XB/Ro/Y.8-45.X1     Ext. Barrel-A-sector 7-module 5-SLink pair

         LLE/A6.XB/T/Y.8-45.X1     Ext. Barrel-A-sector 7-module 5-TTC pair

         LLE/A6.XB/Ro/Y.8-45.X1     Ext. Barrel-A-sector 7-module 5-SLink pair

         Etc   for the other 14 pairs of the 18 from this cable.

21–     O(L)/16.0-36     Tilecal-EXTENDED Barrel-A-  (for modules 13,14,15,16,17,18,19,20 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLE/A13.XB/T/Y.8-45.X1     Ext. Barrel-A-sector 5-module 13-TTC pair

         LLE/A13.XB/Ro/Y.8-45.X1     Ext. Barrel-A-sector 5-module 13-SLink pair

         Etc  

22–     O(L)/16.0-36     Tilecal-EXTENDED Barrel-A-  (for modules 21,22,23,24,25,26,27,28)

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLE/A21.XB/T/Y.8-45.X1     Ext. Barrel-A-sector 3-module 21-TTC pair

         LLE/A21.XB/Ro/Y.8-45.X1     Ext. Barrel-A-sector 3-module 21-SLink pair

         Etc  

23–     O(L)/16.0-36     Tilecal-EXTENDED Barrel-A-  (for modules 29,30,31,32,33,34,35,36)

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLE/A29.XB/T/Y.8-45.X1     Ext. Barrel-A-sector 1-module 29-TTC pair

         Etc  

24–     O(L)/16.0-36     Tilecal-EXTENDED Barrel-A-  (for modules37,38,39,40,41,42,43,44)

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLE/A37.XB/T/Y.8-45.X1     Ext. Barrel-A-sector 15-module 37-TTC pair

         Etc  

25–     O(L)/16.0-36     Tilecal-EXTENDED Barrel-A-  (for modules 45,46,47,48,49,50,51,52)

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLE/A45.XB/T/Y.8-45.X1     Ext. Barrel-A-sector 13-module 45-TTC pair

         Etc  

26–     O(L)/16.0-36     Tilecal-EXTENDED Barrel-A-  (for modules 53,54,55,56,57,58,59,60)

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLE/A53.XB/T/Y.8-45.X1     Ext. Barrel-A-sector 11-module 53-TTC pair

         Etc  

27–     O(L)/16.0-36     Tilecal-EXTENDED Barrel-A-  SPARE

 ( goes to either modules 13-20 or 45-52) 
        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLE/A13.XB/T/Y.8-45.X1     Ext.Barrel-A-sector 5-module 13-TTC pair  SPARE

          Etc
28–     O(L)/16.0-36     Tilecal-EXTENDED Barrel-C-  (for modules 4,3,2,1,64,64,62,61 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLE/C4.XB/T/Y.8-42.X1     Ext. Barrel-C-sector 9-module 4-TTC pair

         LLE/C4.XB/Ro/Y.8-42.X1     Ext. Barrel-C-sector 9-module 4-SLink pair

         LLE/C3.XB/T/Y.8-42.X1     Ext. Barrel-C-sector 9-module 3-TTC pair

         LLE/C3.XB/Ro/Y.8-42.X1     Ext. Barrel-C-sector 9-module 3-SLink pair

         Etc   for the other 14 pairs of the 18 from this cable.

          (This assumes modules 1-4 and 61-64  are in Sector 9)

(each fiber must have a color to distinguish it within a duplex pair, and this is used in keying the connectors during manufacture)

29–     O(L)/16.0-36     Tilecal-EXTENDED Barrel-C-  (for modules 12,11,10,9,8,7,6,5 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLE/C12.XB/T/Y.8-42.X1     Ext. Barrel-C-sector 7-module 12-TTC pair

         LLE/C12.XB/Ro/Y.8-42.X1     Ext. Barrel-C-sector 7-module 12-SLink pair

         LLE/C11.XB/T/Y.8-42.X1     Ext. Barrel-C-sector 7-module 11-TTC pair

         LLE/C11.XB/Ro/Y.8-42.X1     Ext. Barrel-C-sector 7-module 11-SLink pair

         Etc   for the other 14 pairs of the 18 from this cable.

30–     O(L)/16.0-36     Tilecal-EXTENDED Barrel-C-  (for modules 20,19,18,17,16,15,14,13 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLE/C20.XB/T/Y.8-42.X1     Ext. Barrel-C-sector 5-module 20-TTC pair

         LLE/C20.XB/Ro/Y.8-42.X1     Ext. Barrel-C-sector 5-module 20-SLink pair

         Etc  

31–     O(L)/16.0-36     Tilecal-EXTENDED Barrel-C-  (for modules 28,27,26,25,24,23,22,21 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLE/C28.XB/T/Y.8-42.X1     Ext. Barrel-C-sector 3-module 28-TTC pair

         LLE/C28.XB/Ro/Y.8-42.X1     Ext. Barrel-C-sector 3-module 28-SLink pair

         Etc  

32–     O(L)/16.0-36     Tilecal-EXTENDED Barrel-C-  (for modules 36,35,34,33,32,31,30,29 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLE/C36.XB/T/Y.8-42.X1     Ext. Barrel-C-sector 1-module 36-TTC pair

         LLE/C36.XB/Ro/Y.8-42.X1     Ext. Barrel-C-sector 1-module 36-SLink pair

         Etc  

33–     O(L)/16.0-36     Tilecal-EXTENDED Barrel-C-  (for modules 44,43,42,41,40,39,38,37 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLE/C44.XB/T/Y.8-42.X1     Ext. Barrel-C-sector 15-module 44-TTC pair

         LLE/C44.XB/Ro/Y.8-42.X1     Ext. Barrel-C-sector 15-module 44-SLink pair

         Etc  

34–     O(L)/16.0-36     Tilecal-EXTENDED Barrel-C-  (for modules 52,51,50,49,48,47,46,45 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLE/C52.XB/T/Y.8-42.X1     Ext. Barrel-C-sector 13-module 52-TTC pair

         LLE/C52.XB/Ro/Y.8-42.X1     Ext. Barrel-C-sector 13-module 52-SLink pair

         Etc  

35–     O(L)/16.0-36     Tilecal-EXTENDED Barrel-C-  (for modules 60,59,58,57,56,55,54,53 )

        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLE/C60.XB/T/Y.8-42.X1     Ext. Barrel-C-sector 11-module 60-TTC pair

         LLE/C60.XB/Ro/Y.8-42.X1     Ext. Barrel-C-sector 11-module 60-SLink pair

         Etc  

 36–     O(L)/16.0-36     Tilecal-EXTENDED Barrel-C-SPARE      
( goes to either modules 13-20 or 45-52) 
        O(L)/5.0-2/RH  (part of same cable, spliced on) 
          (Split at Detector end to 18 duplex pairs:)

       LLE/C13.XB/T/Y.8-42.X1     Ext.Barrel-C-sector 5-module 13-TTC pair  SPARE

          Etc
Patch Cables
TTC  (289 duplex cables, LC to ST)

S-Link  (289 duplex cables, LC to SC)

Patch Panels - Very High Density 
    4 panels of size 3U with 144 DUPLEX LC to LC each (288 fibers each)
  For Example Fibernet Ltd part number FS5400X (24 LC each) and panel MP0614 

Splicing Cassetts

       No splicing is needed at the USA 15 patch panel end.  The fibers are split out of the cable and LC connectors are directly attached.   However, Cassetts could provide storage for perhaps 30 cm of individual fibers if this were needed to unclutter the rack or for strain relief.

Storage Drawers

      These will not hold the 36 fiber cables.  They might be useful for individual fibers.  There is only enough room in the Rack (Y.8/X1) for 4 of these.

1.1 Cable function 

These cables  Carry TTC information to Tilecal drawers, and carry Tilecal data to RODs.
They will go from the Tilecal drawers to patch panels in USA15 near the RODs and TTC passive fanouts.
1.2 Cable Identifiers

Each Cable has 3 kinds of labels:

One at each end, with start and end points,  eg LLB/A01.XB/Ro/Y.8-51.X1

One every 5 meters, with cable service and type, eg O(L)/16.0-36
Also a Bar Code at each end with readable number.

Note that only the spliced-on pigtails have the RH designation.

( many example labels are given in the cable name section)

Identifiers for 36 fiber cables,  (32 of these + 4 spare ) 

         O(L)/16.0-36   and  O(L)/5.0-2/RH   are the same cable, two sides of splice

Identifiers for Duplex pairs,   (576 + 72 on spare cables )

         LLB/A01.XB/Ro/Y.8-51.X1
Note that the cable labels would be more useful if they contained the sector number for the intermediate point in routing.
2 General characteristics
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Introduction

      This PRR is for Optical Cables, optical jumpers, and optical patch panels.

       The main installation consists of 36 cables (32 used plus 4 spares) ,  each of  36 fibers. (1152 fibers in the used cables).    There are spliced pigtails at the Tilecal end, and patch panel jumpers at the USA15 end.

      The main cables  go to 32 locations on the detector .

The spliced pigtails go to 256 Tilecal Drawers,  ( inside the fingers).

There are 4 spare fibers  per cable. These can go to any nearby drawer.

The other end of the cables go to 4 patch panels, all within 1 rack (USA level 1, rack 8) ,  at the USA15 electronics racks.  

       These cables average 100 meters in length, but are of all (32) different 

lengths to be specified. Lengths range from 73 m to 126 m, including attached

 pigtails.   There are 4 different lengths of pigtails spliced onto each cable of 36 fibers.  These lengths range from 4 to 6 meters.  (Thus, each cable does not have a single length)
       From the Patch panels there are individual (duplex) patch fibers of 2 to 4 meters to the RODs and TTC fanouts.

         All fibers are multimode, 50/125, GRIN.  In order to assure sufficient rad-hardness, the spliced pigtails must be manufactured either by Plasma-Optics or Corning and use Germanium doping.  There is not significant radiation exposure to the rest of the cable.  (There are standard, itemized requirements for attenuation, bandwidth, etc given below)

       The connectors on the spliced pigtails at the Tilecal Drawer end are SC type.  The connectors at the patch panel in USA15 are LC to LC, very high density (288 fibers in a 3U panel).

The Jumpers to the RODs  (512 fibers = 256 duplex) are LC duplex to ST type.  The jumpers to TTC (512 fibers = 256 duplex) are LC duplex to SC type.

      The main cables must be LSZH (low smoke, zero halogen). They may be, 

for example, tight buffer or ribbon with a protective cover.  

The main cables must have a bend radius of less than 27 cm for use in the flexible cable trays under Tilecal.

      The protective cover of the cable must be adequate for the following:

a) to protect against very tight cable ties each 30 cm along the cable.

b) To protect the cable when it is moved in a flexible cable tray 

c) ( it may be necessary to provide stiffness to the cable in the flexible

 cable tray)

The diameter of the cables should not be significantly more than 16 mm.

      The pigtails to the Tilecal Drawers must have a protective covering of at least 2 mm.  The fibers split out of the cable to the LC connectors at the patch panel should have a protective covering of at least 0.9 mm.

       We have been told by vendors that in order to insure adequate quality control of both optical splices and connector attenuation:
The splices of cable to pigtails must be done at the factory.

The SC connectors for the Tilecal Drawers must be attached at the factory.

The LC connectors for the patch panel must be attached at the factory.

This means that the cables must be pulled with connectors on both ends.

The factory will attach a protective sleeve over each of the small LC connectors at the end to be pulled to USA15.

      Cables must be labeled at both ends with one type of label, and every 5 meters with another type.  Labels with the approved CERN labeling scheme  may be applied at the factory, or may be applied at CERN if  the individual fibers are all labeled on both ends at the factory, and the major cables are labeled at the factory.

2.1 Outer diameter 1
The cable diameter is 16 mm maximum.  The pigtail diameter is (approx 2.8 mm x 5.6 mm for duplex pair)  The protected individual fibers split out of the cable are 0.9 mm.
The diameter of the cable at the splice, at a location 1 meter outside the Tilecal Barrel, is less than 27 mm.

The length of this splice is less than 1 meter.

The diameter of the end of the bundle to be pulled with connectors attached on both ends is  less than 70 mm. 
2.2 Cable construction

Each cable has 36 optical fibers.  The fibers are 50/125 Multi-Mode GRIN.

At the detector end these are spliced to 18 pigtails which are duplex pairs.

The fiber in the pigtails must be made by either Corning or Plasma-Optics in order to assure Radiation hardness.

At the USA15 end the fibers are split out to 0.9 mm individual fibers with LC connectors to patch panels.

Example Cable :   6 bundles of 6 fibers each inside one cable:
[image: image1.wmf]
Bending radius 1
Less than 26 cm  for Cable,  less than 12 cm for single fibers after splitout and for duplex pigtails. .
2.3 Weight per meter 1 

0.22 kg per meter

2.4 Cable Data sheet or CERN SCEM number 2
List of safety standards applied to the cable according to CERN IS.23 3 

IEC 332-1, IEC 332-2, IEC 332-3    LSZH
2.5 List of standard safety tests done by manufacturer 2, 3

IEC 332-3,  LSZH, Pull Strength
Connector description

· The cables will be pulled with connectors attached at both ends because of optical quality control and cost.

· At the Detector End:

Each cable of 36 fibers is spliced to 18 pigtail duplex pairs of 2 mm fiber  with SC connectors on the Tilecal Drawer  end.  These pigtails are 4 to 6 meters long.  The splice is 1 meter radially away from the barrel, near the z=0 center of the barrel.
SC and LC connectors must be keyed during manufacture.

· At the USA 15 End:

Each cable is split out into 36 individual fibers of 0.9 mm diameter, with LC connectors for a patch panel.

From the patch panel there are duplex jumpers with LC connector on the patch panel end, and ST connectors on the ROD end.
From the patch panel there are duplex jumpers with LC connectors on the patch panel end and SC connectors on the TTC end.

2.6 Connector manufacturer reference 2

Standard SC and LC duplex optical connectors.  Standard ST connectors.
3 OPTICAL Properties
3.1 Optical characteristics of the cable
· Fiber Optical Characteristics:

Fiber  50/125 GRIN Multimode
Attenuation Coefficient  
850nm < 3.5 dB /km,

  1300 nm < 1.5 dB /km

Minimum Modal Bandwidth
850 nm   > 400  MHz.km
1350 nm > 400  MHz.km


Chromatic Dispersion
FDDI Spec

Numerical Aperture    0.2

· Fiber Geometrical Characteristics

Core Diameter    50   +- 2.5 u
Core Non-circularity
< 6%
:Core-Cladding Concentricity Error   < 1.5 u
Cladding Diameter
125 +- 2 u
Cladding  Non-circularity
< 1%
Coating Diameter   0.9 mm  or less
· Radiation Hardness:

The Duplex Pigtails which are spliced to the cables at the Tilecal end need a degree of Radiation –hardness.  Exposure is 2 10^11 neutrons/cm^2 per Year, , and  10 Gy of gamma  per Year over a distance of about 2 meters.  Dose is   accumulated over the life of the detector.  We need a factor of 5 safety factor.  It is known from LArg tests and from NASA documentation that standard GRIN fibers from Plasma-Optics and from Corning are adequate.   For example, 2 x 10^13 neutrons/cm^2 produced 0.1 db/m attenuation.  We need to specify that the fiber in the pigtails comes from one of these sources. 
3.2 Electrical tests results 2, 3
3.3 Shielding 

Cable length

      Note that there is NOT a single length for a given cable.  Each cable has 4 lengths internally because the pigtails are spliced on.

 I don’t know if average distance in a sector includes the routing inside the finger to the drawer and the routing under the floor and up into the rack to the patch panel.  For the moment I assume it does.

For now I make the 4 lengths as

     With Pigtail a)   use average cable length  in a sector  - 64 cm (0.64 meter)  

    With Pigtail b)  avg – 22 cm, 

    With Pigtail c) avg + 22 cm

     With Pigtail d) avg + 64 cm

For now I make the cable length the average minus 5.14 meters to place the splice 1 meter away from the barrel.

 
Every BARREL  cable has the same  4 lengths of pigtails.  The EB pigtails also have the same  4 relative lengths, the same for all, but not the same absolute length as the barrel..
1– Tilecal-Barrel-A-Sector 1
      Avg. (LLB/A29.XB/T/Y8-51.X1  through LLB/A36.XB/Ro/Y8-51.X1)   108 M average
102.86 meters of cable (of 36 fibers) plus 4 lengths of pigtails

 ( from 108 m average, – 5.14 m average pigtail)

           duplex pigtails (a) = 4.5 meter  (4 this length) (need better number )

                       LLB/A29.XB/T/Y.8-51.X1      

                       LLB/A29.XB/Ro/Y.8-51.X1    

                        LLB/A36.XB/T/Y.8-51.X1   

                        LLB/A36.XB/Ro/Y.8-51.X1 

            duplex pigtails (b) = 4.92 meter  (4 this length)

                       LLB/A30.XB/T/Y.8-51.X1      

                       LLB/A30.XB/Ro/Y.8-51.X1    

                        LLB/A35.XB/T/Y.8-51.X1   

                        LLB/A35.XB/Ro/Y.8-51.X1 

   
            duplex pigtails (c) = 5.34 meter   (4 this length)

                      LLB/A31.XB/T/Y.8-51.X1      

                       LLB/A31.XB/Ro/Y.8-51.X1    

                        LLB/A34.XB/T/Y.8-51.X1   

                        LLB/A34.XB/Ro/Y.8-51.X1 

            duplex pigtails (d) = 5.76 meter   (6 this length, 2 are spare)
                      LLB/A32.XB/T/Y.8-51.X1      

                       LLB/A32.XB/Ro/Y.8-51.X1    

                        LLB/A33.XB/T/Y.8-51.X1   

                        LLB/A33.XB/Ro/Y.8-51.X1 

                       LLB/A29 spare.XB/Ro/Y.8-51.X1

                   LLB/A29 spare.XB/T/Y.8-51.X1

2– Tilecal-Barrel-A-Sector3   Average 101 M
3– Tilecal-Barrel-A-Sector5   Average 91 M
4– Tilecal-Barrel-A-Sector7   Average 82 M
5– Tilecal-Barrel-A-Sector9    Average 73 M
6– Tilecal-Barrel-A-Sector11   Average 73 M
7– Tilecal-Barrel-A-Sector13   Average 84 M
8– Tilecal-Barrel-A-Sector15   Average 95 M
9– Tilecal-Barrel-A-Sector5  (Spare Cable)  Average 91 M
10– Tilecal-Barrel-C-Sector1  Average 108 M
11– Tilecal-Barrel-C-Sector3  Average 101 M
12– Tilecal-Barrel-C-Sector5   Average 91 M
13– Tilecal-Barrel-C-Sector7    Average 82 M
14– Tilecal-Barrel-C-Sector9    Average 73 M
15– Tilecal-Barrel-C-Sector11   Average 73 M
16– Tilecal-Barrel-C-Sector13    Average 84 M
17 –Tilecal-Barrel –C Sector 15    Average 95 M
18 – Tilecal-Barrel –C Sector 5 (Spare Cable) Average  91 M 

19– Tilecal-EB-A-Sector1    ?
20 – Tilecal-EB-A-Sector3    ?
21– Tilecal-EB-A-Sector5      ?
22– Tilecal-EB-A-Sector7      ?
23– Tilecal-EB-A-Sector9      ?
24– Tilecal-EB-A-Sector11   Average 101 M
25– Tilecal-EB-A-Sector13    ?
26– Tilecal-EB-A-Sector15    Average  123 M
27-  Tilecal- EB-A-Sector 5 (Spare Cable ) Average    ?
 28 – Tilecal-EB-C-Sector1   ?
29- Tilecal-EB-C-Sector3   ?
30– Tilecal-EB-C-Sector5   ?
31 - Tilecal-EB-C-Sector7   ?
32– Tilecal-EB-C-Sector9    ?
33 - Tilecal-EB-C-Sector11   Average 98 M
34  - Tilecal-EB-C-Sector13   ?
35 - Tilecal-EB-C-Sector15    Average 120 M
36 -  Tilecal-EB C Sector 5  Spare    ?
Patch Cables

TTC  (289 duplex cables, LC to ST)      2 Meters   (to be revised with panels in rack 8)
S-Link  (289 duplex cables, LC to SC)    4 Meters   (to be revised with panels in rack 8)
3.4 Total cable length with 20% accuracy 

3600 Meters total, including 32 basic cables and 4 spare cables
  Total length is not a good measure, since each cable must be spliced to.pigtail cables at the factory.
   The length of each cable plus it’s pigtails should be controlled to better + 5% , -0% .

3.5 Reference to additional info

3.6 Comments on cable routing (restriction on cable length for trigger and some LV   cables etc.) 7

Each cable (of 36 fibers) goes through the Muon detector to Tilecal at a different location.

The fibers for the Barrel must be routed before all of the Muon system is completed.  The fibers for EBA and EBC could be routed later if there is access to the flexible cable trays.

.

For the Tilecal Barrel (as opposed to EB-A and EB-C):

For the Barrel there are 8 entries in phi angle around the barrelClose to the barrel there are 18 duplex pairs from each cable (288 duplex total on barrel) individually routed to the fingers. 16 of these from each cable are in use (256 tot on barrel) and the rest are spares.

In principle one could mount the splice point between cable and pigtails at 1 meter from the barrel 


And then pull the cable ends to USA15 and route the pigtails to the fingers at the same time. 

For the Tilecal EB-A and EB-C:

For the EBA and EBC, the cables must be routed through the flexible cable trays below the barrel.  There are two of these at each end. 

       We have been told by vendors that in order to insure adequate quality control of both optical splices and connector attenuation:

The splices of cable to pigtails must be done at the factory.

The SC connectors for the Tilecal Drawers must be attached at the factory.

The LC connectors for the patch panel must be attached at the factory.

      This means that the cables must be pulled with connectors on both ends.

The factory will attach a protective sleeve over each of the small LC connectors at the end to be pulled to USA15.

Cables to EB will be longer than cables to the Barrel, because they are routed in a flexible cable tray  below Tilecal, and then routed around the ends of the EB.
4 Procurement schedule 

4.1 Market survey starting date 4
01/01/2004
4.2 Invitation to Tender/Price Enquire starting date 4
4.3 Contract/Order date

4.4 Delivery date 1
Not later than June 2004

4.5 Time need for attaching connectors and preparing bundles 1

                We need to ask the company.

4.6 Date of delivery to CERN 

Not later than July 2004

4.7 Installation starting date

4.8 Contact person

5 Cable Installation issues

5.1 Cable cooling requirements (power dissipation, working temperature) 5, 1
5.2 Special conditions (isolation from sources of noise etc.) 7

5.3 Connector attachment scenario. 6  Time need for attaching one connector, comments on complexity of this operation.  Statements on impossibility of attaching connectors in situ. 6 

       We have been told by vendors that in order to insure adequate quality control of both optical splices and connector attenuation:

The splices of cable to pigtails must be done at the factory.
(There are 9 duplex pigtails of 4 lengths spliced to each cable) 
The SC connectors for the Tilecal Drawers must be attached at the factory.

The LC connectors for the patch panel must be attached at the factory.

      This means that the cables must be pulled with connectors on both ends.

The factory will attach a protective sleeve over each of the small LC connectors at the end to be pulled to USA15
Also, if splices were done at CERN of pigtails with connectors already attached,
  the Labor and cost of living for the outside technicians would have to be paid.
5.4 Number of cables in bundle, comments on bundle preparation 7

Each cable (of 36 fibers) goes through the Muon detector to Tilecal at a different location.

The fibers for the Barrel must be routed before all of the Muon system is completed.  The fibers for EBA and EBC could be routed later if there is access to the flexible cable trays.

.

For the Tilecal Barrel (as opposed to EB-A and EB-C):

For the Barrel there are 8 entries in phi angle around the barrel.  For the EBA and EBC, the cables must be routed through the flexible cable trays below the barrel.  There are two of these at each end.

Close to the barrel there are 18 duplex pairs from each cable (288 duplex total on barrel) individually routed to the fingers. 16 of these from each cable are in use (256 tot on barrel) and the rest are spares.

In principle one could mount the splice point between cable and pigtails at 1 meter from the barrel 

And then pull the cable ends to USA15 and route the pigtails to the fingers at the same time. 
For the Tilecal EB-A and EB-C:

For the EBA and EBC, the cables must be routed through the flexible cable trays below the barrel.  There are two of these at each end. 
5.5 Comments 7

5.6 Contact person

1) David Underwood
High Energy Physics

Argonne National Laboratory

USA

dgu@hep.anl.gov
usa phone 630-252-6305
2) 

__
______________________________________________________________________________

1 Estimation if the cable or connector is not defined yet 

2 If manufacturer has been selected 

3  Not necessary for standard CERN cable

4  If market survey and tender procedures need to be done

5 For LV and Power cables 

6 As a rule a cable is installed with the connector attached at one and. Another scenario should be agreed 

   with TC. 

7 Can be omitted if no comments 
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