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                CMS Tracker Optical Links Lot acceptance, batch b18 Sumitomo Electric
   Terminated Ruggedized Ribbon Harness
   Terminated Ruggedized Ribbon
   Harness and Adapter
   Lot acceptance Report
   SUMITOMO ELECTRIC
   22 February 2005
   Batch B18c
   1Overview
   =========
   In this document we report on the lot acceptance tests performed on 3
   randomly sampled ruggedized ribbon harness terminated with sMU
   connectors by Sumitomo Electric, supplied also with 12-way sMU-MU
   adapters. This harness is from batch b18c. The sample origin is shown
   in Table 1.
   Batch
   Delivery Date
   Quantity
   Length
   Test Report
   QA sample
   End A QR code
   End B QR code
   B18c
   14 Fev. 2005
   10
   10
   30
   5.0m
   6.0m
   7.0m
   1
   1
   1
   1667
   1638
   0478
   1622
   1691
   0416
   Table 1: Sample origin (the QR code four digits are the last ones of
   the whole number: 3301306210####).
   2Production Tests and Results
   =============================
   Testing was performed according to the procedures in CMS-TK-QP-0005,
   as summarized in Fig. 1 and Table 2.
   
   Fig. 1: Acceptance flowchart.
   Table 2: Acceptance programme overview table.
   #
   Specification to be tested
   Test Specifications
   CERN Testing
   Min
   Typ
   Max
   Units
   Pre-production Qualification
   Lot
   Acceptance
   3.1.1
   Number of channels
   12
   
   
   3.1.2
   Operation Wavelength
   1310
   nm
   3.1.3
   Connector type
   MU Simplified Plug
   
   
   3.1.4
   Number of mating cycles
   20
   
   3.1.5
   Random mate insertion loss
   0.6
   dB
   
   
   3.1.6
   Return loss
   45
   dB
   
   
   3.1.7
   Tensile loading on connector and furcation element
   10
   N
   3.1.8
   Harness length LH
   5.0, 6.0, 7.0
   m (+100mm –0mm)
   
   
   3.1.9
   Single fibre section length LF
   0.3
   m (+30mm –0mm)
   
   
   3.1.10
   Furcation element size
   25 x 10 x 5
   mm
   
   
   3.1.61
   Magnetic field
   4
   T
   3.1.62
   Hadronic fluence
   3×1014
   cm-2
   
   3.1.63
   Gamma radiation dose
   1.5×105
   Gy(Si)
   
   3.1.64
   Temperature
   -20
   -10
   70
   °C
   3.1.65
   Operating humidity
   Dry Nitrogen flow during operation. Dry lab environment during
   testing.
   3.1.81
   Material composition
   Halogen-free, flame retardant material
   Legend:  Visual Inspection  Geometrical measurement  Optical Test
   2.1Visual Inspection
   --------------------
   2.1.1Procedure
   Visual inspection of all samples consisted of the following sequence:
     1. 
       The sample was unpacked from its transportation container.
     2. 
       It was carefully inspected for connector type, label position,
       colour and other macroscopic defects.
   2.1.2Acceptance Criteria
     1. 
       All samples shall be properly packaged.
     2. 
       Labels shall be legible and properly attached to the connector.
     3. 
       Connector type and colour should be as specified.
     4. 
       All samples shall be free from visible defects.
   2.1.3Results
     1. 
       The sample was very well packaged.
     2. 
       Labels were correctly attached.
     3. 
       The connectors were as specified and the colour of the fibres was
       as specified.
   2.2Geometrical Measurement
   --------------------------
   2.2.1Procedure
   The geometry was checked in the following way on all samples:
     1. 
       The terminated harness length (LH) and the single-fibre lengths
       between the furcation element and adapter (LF) were measured. The
       definition of the length measurement is shown in Fig. 2.
   2. The length LH of all harnesses channels was measured with a high
   resolution OTDR. The length LF was measured with a ruler.
   2.2.2Acceptance Criteria
   The jumper length must be within the specified range for the
   particular overall length (Lnom –0mm/+100mm) and for the bare fibre
   length (Lnom –0mm/+30mm). The nominal harness length was 13.50m and
   the nominal individual fibre length was 0.30m.
   
   Fig 2: Lengths definition. The length of the sMU plug does not
   include the ceramic sleeve around the ferrule.
   2.2.3Results
   The geometrical measurements are shown in Table 3. Table 4 shows the
   OTDR results for each channel. All the lengths were within the
   specified limits.
   Table 3: Measured lengths of harness samples.
   QR code sample
   Length LF-A
   (Side A)
   (m)
   Length LF-B
   (Side B) (m)
   1667/1622
   0.310
   0.310
   1638/1691
   0.310
   0.310
   0478/0416
   0.310
   0.310
   (the QR code four digits are the last ones from the whole number:
   3301306210####).
   Table 4: OTDR measurement of all channels.
   Channel number
   Length (m)
   1667/1622
   Length (m)
   1638/1691
   Length (m)
   0478/0416
   01
   5.055
   6.064
   7.050
   02
   5.063
   6.049
   7.057
   03
   5.043
   6.048
   7.048
   04
   5.051
   6.051
   7.053
   05
   5.044
   6.056
   7.041
   06
   5.038
   6.047
   7.043
   07
   5.040
   6.052
   7.049
   08
   5.049
   6.052
   7.049
   09
   5.050
   6.044
   7.048
   10
   5.037
   6.047
   7.045
   11
   5.047
   6.054
   7.050
   12
   5.049
   6.054
   7.054
   2.3Optical Test A (during acceptance)
   -------------------------------------
   Optical properties were measured using the setup shown in Fig. 3. The
   harness was first measured connected in a given direction. If
   necessary, the measurement was repeated with the harness connected in
   the opposite sense (see 2.3.1).
   
   Fig. 3: Measurement setup for insertion loss and return loss
   measurements
   2.3.1Random mate insertion loss (all fibre channels).
   The insertion loss (IL) is defined as the Log of the ratio of optical
   powers measured before (P0) and after (P1) insertion of the device
   under test. The optical powers (P0 and P1) were measured with a large
   area detector in an optical head receptacle.
   Insertion loss: 
   2.3.1.a Acceptance criteria
   The acceptance criterion is such that the insertion loss shall be less
   than 0.6dB for one side.
   Since both ends of the harness are effectively being measured at the
   same time using the setup shown in Fig. 3, it could be the case that
   the measured loss is greater than 0.6dB. If so, the harness is
   connected in the opposite sense and a second set of insertion loss
   measurements is performed.
   In case the two measurements are above 0.6dB, the return lead is
   removed from the optical head (see Fig.3) and each connection with
   high insertion loss is measured individually.
   2.3.1.b Results
   The results are shown in Fig. 4: The harness insertion loss is in all
   cases smaller than 0.6dB.
   
   Fig. 4: Insertion loss data.
   2.3.2Return loss (all fibre channels).
   The return loss (RL) is defined as the Log of the ratio of the
   reflected optical powers measured during referencing (Pref) and after
   (P1) insertion of the device under test (DUT).
   Return loss:  (1)
   2.3.2.a Acceptance criteria
   The acceptance criterion is such that the return loss shall be greater
   than 45dB.
   2.3.2.b Results
   The results are shown in Figure 5. All channels were well within the
   specified limit.
   
   Fig. 5: Return loss data.
   3Conclusions
   ============
   The 3 samples 12sMU-12sMU harnesses and adaptors supplied by Sumitomo
   Electric as batch b18c are in specification. The 50 harnesses supplied
   as batches b18c are thus accepted.
   (1) Formula valid if using a reference with perfect glass-air
   interface.
   Document ID: 2 of 8
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