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Technical Note

SPIRE Instrument block diagram, Bolometer System Grounding
diagram, Non-bolometer Cryoharness listing, Some JFET box
grounding I/F details

1. Instrument block diagram
2. Bolometer System Grounding diagram.
3. Non-bolometer Cryoharness listing
4. Some JFET box grounding I/F details
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NOTES:  There are two separately grounded analogue sections, one for the spectrometer and
one for the bolometer channels. This is because the sensitivity of the bolometers and the physical
separation of the two JFET boxes, arranged to minimise the all important capacitive loading of
leads on the 5MOhm bolometers.
           The high level of signals on the biases and the distribution of cryogenic harness contacts
cause the biases & FET supplies to be routed through different leadthroughs in the 80K cryostat
wall from the balanced channel signals, although the harnesses should be bundled together to
minimise loop area.  There is a resistor shown for each ground section  in each groundloop,
which requires to be of optimum value.
               There is not quite a classical unipoint for each ground but rather a joining to each BDA
2K section within the r.f. free enclosure, TBC by modelling.   Also the r.f. filter currents return
via the HSFET box walls + harness  etc. rather than directly to a unipoint.
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AAAAUUUUXXXXIIIILLLLIIIIAAAARRRRYYYY    PPPPRRRRIIIIMMMMEEEE    11110000    Total Pins in use= 98 [69therm] AAAAUUUUXXXXIIIILLLLIIIIAAAARRRRYYYY    RRRREEEEDDDDUUUUNNNNDDDDAAAANNNNTTTT    11112222    Total Pins in use= 98 [69therm]
Spect JFET chassis therm. 4 0.25 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1070 Spect JFET chassis therm. 4 0.25 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1070
Phot JFET chassis therm. 4 0.25 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1070 Phot JFET chassis therm. 4 0.25 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1070
FSFPU chassis therm. 4 0.25 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1070 FSFPU chassis therm. 4 0.25 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1070
Photometer 2K box 4 0.25 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1050 Photometer 2K box 4 0.25 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1050
Spectrometer 2K box 4 0.33 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1050 Spectrometer 2K box 4 0.33 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1050
M3,5,7 Optical Subench 4 0.33 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1050 M3,5,7 Optical Sub-bench 4 0.33 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1050
Input Baffle Therm 4 0.34 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1050 Input Baffle Therm 4 0.34 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1050

30 28 2 37 way connector All therm DCU J9 30 28 2 37 way connector All therm DCU J10
FTS BB Flood Heater 2 0 30 3.00E-03 3.00E-03 Twisted Pair FTS BB Flood Heater 2 0 30 3.00E-03 3.00E-03 Twisted Pair
FTS BB Flood Heater(rob.) 2 0 30 3.00E-03 3.00E-03 Twisted Pair FTS BB Flood Heater (rob.) 2 0 30 3.00E-03 3.00E-03 Twisted Pair
FTS BB Flood Therm. 4 0.5 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1070 FTS BB Flood Therm. 4 0.5 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1070
FTS BB case nr. SOB I/F therm 4 0.5 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1070 FTS BB case nr. SOB I/F therm 4 0.5 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1070
FTS BB Point Stimulus 2 0 30 Twisted Pair FTS BB Point Stimulus 2 0 30 Twisted Pair Unused?

15 14 1 37 way connector to two 15 ways 9therm+6 DCU J13+9 15 14 1 See L.H.S. 9therm+6 DCU J14+10
Pump heater 2 0 10 3.00E-02 3.00E-02 Twisted Pair Pump heater 2 0 10 3.00E-02 3.00E-02 Twisted Pair
Pump heater(rob.) 2 0 10 3.00E-02 3.00E-02 Twisted Pair Pump heater (rob.) 2 0 10 3.00E-02 3.00E-02 Twisted Pair
Pump therm. 4 0.2 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1050 Pump therm. 4 0.2 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1050
Evap. diag. heater 2 0 10 0.00E+00 0.00E+00 Twisted Pair Evap. diag. heater 2 0 10 0.00E+00 0.00E+00 Twisted Pair
Evap. therm. 4 0.2 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1030 Evap. therm. 4 0.2 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1030
Shunt therm. 4 0.2 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1030 Shunt therm. 4 0.2 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1030
Pump heat SW heater 2 0 10 1.60E-03 1.60E-03 Twisted Pair Pump heat SW heater 2 0 10 1.60E-03 1.60E-03 Twisted Pair
Evap. heat SW heater 2 0 10 1.60E-03 1.60E-03 Twisted Pair Evap. heat SW heater 2 0 10 1.60E-03 1.60E-03 Twisted Pair
Pump heat SW heater(rob.)  2 0 10 1.60E-03 1.60E-03 Twisted Pair Pump heat SW heater(rob.)  2 0 10 1.60E-03 1.60E-03 Twisted Pair
Evap. heat SW heater(rob.) 2 0 10 1.60E-03 1.60E-03 Twisted Pair Evap. heat SW heater(rob.)  2 0 10 1.60E-03 1.60E-03 Twisted Pair
Pump heat SW therm. 4 0.2 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1050 Pump heat SW therm. 4 0.2 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1050
Evap. heat SW therm. 4 0.2 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1050 Evap. heat SW therm. 4 0.2 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1050

35 34 1 37 way connector 21therm+14 DCU J11+9 35 34 1 37way connector 21therm+14 DCU J12+10
Shutter Actuator 2 0 10 Twisted Pair Shutter Actuator 2 0 10 Twisted Pair
Shutter Heater 2 0 10 Twisted Pair Shutter Heater 2 0 10 Twisted Pair
Shutter Actuator Therm 4 0.5 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1070 Shutter Actuator Therm 4 0.5 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1070
Shutter Vane Position 4 1 1000 2.50E-09 2.50E-09 Scr. Tw. Quad [Shutter Vane Position] 4 1 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1070
Shutter Actuator Therm 4 0.5 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1070 Shutter Actuator Therm 4 0.5 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1070

18 16 2 25 way connector 9therm+9 DCU J15+9 18 16 2 25 way connector 9therm+9 DCU J16+10
DDDDRRRRIIIIVVVVEEEESSSS    PPPPRRRRIIIIMMMMEEEE    11111111    Total Pins in use= 100 [19therm] DDDDRRRRIIIIVVVVEEEESSSS    RRRREEEEDDDDUUUUNNNNDDDDAAAANNNNTTTT    11113333    Total Pins in use= 100 [19therm]
SMEC drive coil 2 1 10 8.00E-03 8.00E-03 Scr. Tw. Pair SMEC drive coil 2 1 10 0.00E+00 8.00E-03 Scr. Tw. Pair
SMEC drive coil(rob.)  2 1 10 8.00E-03 8.00E-03 Scr. Tw. Pair SMEC drive coil(rob.)  2 1 10 0.00E+00 8.00E-03 Scr. Tw. Pair
SMEC drive coil volts 2 1 1000 2.50E-09 2.50E-09 Scr. Tw. Pair SMEC drive coil volts 2 1 1000 2.50E-09 2.50E-09 Scr. Tw. Pair
SMEC posn sensors 19 1 1000 1.00E-04 1.00E-04 TBD SMEC posn sensors 19 1 1000 1.00E-04 1.00E-04 TBD
SMEC home/limit switches 18 1 1000 1.00E-03 1.00E-03 TBD SMEC home/limit switches 18 1 1000 1.00E-03 1.00E-03 TBD
SMEC Mechanism Temp 4 1 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1050 SMEC Mechanism Temp 4 1 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1050
SMEC Launch Latch  2 0 10 Scr. Tw. Pair SMEC Launch Latch  2 0 10 Scr. Tw. Pair
BSM Launch Latch sensor  2 0 1000 Twisted Pair BSM Launch Latch sensor  2 0 1000 Twisted Pair
SMEC/SOB I/F therm 4 1 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1070 SMEC/SOB I/F therm 4 1 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1070

62 55 7 two 37 way connectors 10thm+20+19+13 DCU J17+21 62 55 7 two 37 way connectors 10thm+20+19+11 DCU J18+22
BSM chop drive coil 2 0.5 10 0.010 0.050 Scr. Tw. Pair BSM chop drive coil 2 0.5 10 0.010 0.050 Scr. Tw. Pair
BSM jiggle drive coil 2 0.5 10 0.010 0.050 Scr. Tw. Pair BSM jiggle drive coil 2 0.5 10 0.010 0.050 Scr. Tw. Pair
BSM chop drive coil(rob.)   2 0.5 10 0.010 0.050 Scr. Tw. Pair BSM chop drive coil(rob.)   2 0.5 10 0.010 0.050 Scr. Tw. Pair
BSM jiggle drive coil(rob.)   2 0.5 10 0.010 0.050 Scr. Tw. Pair BSM jiggle drive coil(rob.)   2 0.5 10 0.010 0.050 Scr. Tw. Pair
BSM chop posn. Sense 5 1 100 1.00E-04 1.00E-04 TBD BSM chop posn. sense coil 5 1 100 1.00E-04 1.00E-04 TBD
BSM jiggle posn. Sense 5 1 100 1.00E-04 1.00E-04 TBD BSM jiggle posn. sense coil 5 1 100 1.00E-04 1.00E-04 TBD
BSM therm 4 0.5 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1050 BSM therm 4 0.5 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1050
BSM Launch Latch  2 0 10 Twisted Pair BSM Launch Latch  2 0 10 Twisted Pair
BSM Launch Latch sensor  2 0 1000 Twisted Pair BSM Launch Latch sensor  2 0 1000 Twisted Pair
Phot. BB Point Stimulus 2 1 30 Twisted Pair Phot. BB Point Stimulus 2 1 30 Twisted Pair Unused?
BSM/SOB I/F therm 4 0.5 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1070 BSM/SOB I/F therm 4 0.5 1000 2.50E-09 2.50E-09 Scr. Tw. Quad CX-1070

38 32 6 51 way connector 9therm+28 DCU J19+21 38 32 6 51 way connector 9therm+28 DCU J20+22

Notes:
1. All screens insulated and no currents to be returned via above listed screens.   The 100 CVV connectors are in the middle of this run.  For end tails at FCU and FPU see Block diagram.
2. Outside of each of these cables to be separately r.f. screened in addition to  wires shown in the tables and these screens joined to connector backshells
3. Mean current per conductor when that side (prime or redundant) is active…shall be zero in unpowered side.  When 4 wires are used, 2 for current and 2 for voltage sense, mean current = half conditioning current (x fraction of time energised).  
4. Peak current per conductor is for "derating" sizing and is the worst case for any one conductor in group over a timescale of 5 mseconds.
5. "(rob.)" means robustness and spells out that the harness includes duplicate wires for critical functions, permitting some wire breakages without  forcing prime to redundant side switching
     ….such wires drive the same heater/coil as others, although might initially measure volts and amps rather than having identical function.
6. Fraction numbers of pins for shields means that sometimes more than one insulated signal ground shield terminates on a given pin.
7. If drive wires, which should be heavily filtered to remove unnecessary high frequencies anyway, are required by FIRST to be screened, these screens cannot pass through the number of pins available and should be chassis/backshell terminated.
8. The above listing applies from the FSFPU RF Filter outputs to the DCU warm electronics, excepting that the "tails" at the DCU end are partitioned to suit its connectors I.e. temperature sensors are regrouped. 
     The choice of material and its gauge to keep below the required overall impedance end-to-end are to be specified by the harness supplier, the specification applying in the case of the cryostat running at working temperature.  
     This suggests stainless steel for many of the conductors in the cryogenic element of the harness and brass for the remainder of them, plus brass for all the conductors in the other element outside the 100-way CVV connectors.


