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PREFACE

42 RTD assemblies were manufactured for the CM2 3.9GHz Cryomodule consisting of 32 Cernox type 1030-SD and 10 Platinum  PT100’s. 28 Cernox type 1030-SD’s will be used for HOM’s , He Vessel and the Tuning Stepper Motors with 4 Cernox type 1030-SD’s kept as spares. 8 Platinum  PT100’s will be used on each coupler as a Primary and a Redundant sensor. 2 Platinum  PT100’s will be kept as spares.



Materials Required to Complete this Procedure
· Pre-made Cernox type 1030-SD temperature sensors mounted on G10 boards with California Fine Wire “Quad Twist” wire attached. See figure 1.
· 100 Ohm (Lakeshore PT-100)  Platinum RTD’s
· Lakeshore Quad Lead wire 32awg & C.F.W.”Quad Twist” wire 36awg
· RTD Interface PCB’s
· Stycast 2850 FT epoxy or Lakeshore type ES-2 
· 910 Adhesive or equiv.
· Scotch Glass cloth tape , Kapton tape & 1/8” Fiberglass Tubing
· Soldering Iron, Flux, Hot Tweezers and Heat Gun
· Dewar filled with Liquid Nitrogen “Ln2”
· 4-Wire Resistance Reading Multimeter
· (Cernox_Temperature_Sensor_Assembly_Checkout.xls) spreadsheet The purpose of the spreadsheet is to perform and record 4-wire resistance measurements, checked against the calibration file at different steps throughout assembly process, to verify no damage to sensor has occurred.  Location of spreadsheet: S:\Procedures\RTDs
[image: IMG_7049]                                                                                              RTD PC Board 
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(Figure 1)

Section 1.    Assembly of Cernox RTD 

· All RTD assemblies will consist of the sensor wired to a quad twist wire (length determined by specifications). This will be followed by a PCB splice point and 110cm of Quad Lead wire. The final piece of this assembly will consist of another PCB splice point at the end of the 110 cm Quad Lead wire spliced to 55cm of Quad twist wire. All Quad Twist wire to be covered with fiberglass tubing. See Figure 2.
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(Figure 2)
Quad Lead Wire. 
Fixed length of 110 cm.







· Prior to attaching the splice points to the pre made Cernox sensor assemblies, verify that the RTD has a serial number label and verify the room temperature resistance of the RTD with a 4-Wire measurement.
· Attach the splice points as seen in the Figures 3, 4 & 5.
Strip the Tefzel jacket of the Quad Twist wire ≈ 15mm and using
Hot Tweezers, strip ≈ 7mm off the individual wires of both the Quad Twist and the Quad Lead wire. Solder the wires at opposite ends of the board then wrap wires around the board for strain relief.


      			    [image: IMG_6730]       Scotch Glass Cloth Tape

 Interface     PCB

           (Figure 3)
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           (Figure 4)
























Wrap wires around Board for strain relief

          			    [image: IMG_6736]Scotch Glass Cloth Tape

           (Figure 5)

· After attaching both splice points, verify the room temperature resistance of the RTD with a 4-Wire measurement. Add serial number label at the end of the new wiring.
· Once all the assemblies’ splice points have been completed, Tack with 910 Adhesive to hold wires down then coat board with Stycast epoxy to protect and seal the connections. See Figure 6.

    [image: IMG_7030]   Completed Interface PCB note Stycast coating over board

                                                      (Figure 6)



· Allow Stycast to cure for at least a few hours, 24 hours would be preferential.

· Verify the room temperature resistance of the RTD with a 4-Wire measurement.
 
· Label both ends of the assembly with the proper cavity designations

· Perform a “Cold-Shock” test. Setup a small Dewar filled with LN2 and immerse the entire assembly into the liquid, after the LN2 stabilizes, take a resistance reading of the RTD with a 4-Wire measurement and compare against the reading of the calibration file.

· Finally, after allowing the assembly to reach room temperature, record the room temperature resistance of the RTD with a 4-Wire measurement again comparing against the reading of the calibration file, The calibration file can be found at S:\Calibrations\Cernox Sensor Calibration\Sensor Inventory and Cal Files\Sensor Inventory Spreadsheet (Master) Sensor Inventory and Cal file spreadsheet.xls. 



Section 2.    Assembly of Platinum RTD 


· All Platinum RTD assemblies will consist of the sensor wired to a Quad Twist wire with length of 60 cm. This will be followed by a PCB splice point and 110cm of Quad Lead wire. The final piece of this assembly will consist of another PCB splice point at the end of the 110 cm Quad Lead wire spliced to 55cm of Quad twist wire. All Quad Twist wires must be covered with fiberglass tubing. This is essentially the same finished product as the Cernox assembly. See Figure 7.
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                                                      (Figure 7)






· The assembly process is detailed in the following pages.
· Cut P.C. Board to 25mm x 6mm then cut a 4mm slot 22mm long, See figure 8.
· Place the PT 100 RTD into the slot and solder leads to the copper tabs as shown in figure 9.
· Strip 15mm of the Tefzel jacket from the Quad Twist wire the strip 5mm from each wire, twist the Red and Green wires together then twist the Black and Yellow wires together and solder, See figure 10.
· Solder the Quad Twist wire to the board, See figure 11.
· Verify the 4 resistance of the RTD before proceeding.



        [image: IMG_7034][image: IMG_7042]Prepared RTD board
RTD in board note the leads are bent backwards

                                     (Figure 8)                                                             (Figure 9) 

  NOTE: The PT100 wire requires flux and a good amount of effort to properly tin.
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                                     (Figure 10)                                                              (Figure 11) 

                                           (Figures 8-11)

· Tack the wire to the board using 910 adhesive then coat with Stycast and allow to cure, See figure 12. 



                                       [image: IMG_7051]
                                                                                 (figure12)                            

            
         
· The assembly process finalized.
· Attached the Platinum RTD to the interface PCBs as described earlier in this procedure.


· Verify the room temperature resistance of the RTD with a 4-Wire measurement. 

· Label both ends of the assembly with the proper cavity designations

· Perform a “Cold-Shock” test. Setup a small Dewar filled with LN2 and immerse the entire assembly into the liquid, after the LN2 stabilizes, take a resistance reading of the RTD with a 4-Wire measurement.

· Finally, after allowing the assembly to reach room temperature, record the room temperature resistance of the RTD with a 4-Wire measurement.

                 All the measurements taken in this procedure are in the following file:	   
          Q:\ILC_Cryomodule_Instrumentation\I&C\Cryomodule-02\CM_IB1_Procedures\
                        Cernox_Temperature_Sensor_Assembly_Checkout_CM2.xls
CM_Cernox_Platinum_RTD_Assembly Procedure.docx         
             This document is uncontrolled when printed. The current version is maintained on the T&I website.
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