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	Date
	Issue
	Change

	Monday, 20 November 2006
	1.0
	Initial drafting of document


Scope

This report documents the measurements of the dissipation in the JFET modules and the measurements carried out on the pixels to investigate unexplained bad detector channels.

Reference Document

RD 1: PFM4 JFET Power and Pixel Diagnostic Test Procedure SPIRE-RAL-PRC-002777, 20-Nov-2006

JFET Power Measurement Test 

Idd and Iss measurement description

The impedance of the wires bias the JFET modules is ~ 140Ohm in the RAL ILT configuration. The only exception is the SLW array which is robustly wired and therefore has approximately half this impedance.

A breakout box was inserted between the cryoharness and the DCU with inline resistors in the Vss and Vdd lines. 

When the instrument was set up in the nominal PDET_STBY or SDET_STBY mode, the Idd and the Iss currents flow through these resistors and is quantified by measuring the voltage drop across the resistor. The resistor is selected so that an accurate measure of the current can be made without unduly influencing the test.

The voltage at the output of the DCU is measured, so a comparison between the commanded and actual voltages can be made

Vdd and Vss measurement description

The second phase of the test is completed by inserting a break out box between the redundant bias connector of the cryoharness and the DCU. This allows the voltage at the terminals of the JFET power rails in the modules to be made without the effect of the voltage drop in the prime harness. 

Test results


Figure 1 reports the measurements carried out during the test.  The assumption prior to carrying out the tests was that Idd would approximately equal Iss and therefore cold power dissipation could be calculated by measuring the voltage drop across the devices times the current. This assumption was found in practice not to be valid. In general, there was a discrepancy between the two. For the majority of the measurements, Idd was higher than Iss by ~2-7%. In three cases, there was a much greater discrepancy between the two current measurements ranging from 23% to 89% higher Idd than Iss.  The source of this discrepancy is unknown (see Figure 2).
One consequence of this is that the computation of the cold dissipation becomes ambiguous depending on whether the dissipation is calculated by using Idd or Iss. Both calculations are shown in Figure 3. If the higher values are used, then the dissipation in the modules is very much higher than the instrument budget values.
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PSW_JFET_V1 1 27.2 Ohm 35.5 mV 1.31 mA 2.488 V 2.297 V 0.191 V 119.1 Ohm

PSW_JFET_V2 3 27.4 Ohm 31.0 mV 1.13 mA 2.490 V 2.323 V 0.167 V 120.2 Ohm

PSW_JFET_V3 4 27.3 Ohm 37.6 mV 1.38 mA 2.488 V 2.285 V 0.203 V 120.1 Ohm

PSW_JFET_V4 41 27.3 Ohm 32.1 mV 1.18 mA 2.490 V 2.317 V 0.173 V 119.8 Ohm

PSW_JFET_V5 61 27.3 Ohm 33.6 mV 1.23 mA 2.489 V 2.308 V 0.181 V 119.8 Ohm

PSW_JFET_V6 63 27.5 Ohm 32.7 mV 1.19 mA 2.490 V 2.318 V 0.172 V 117.1 Ohm

PMW_JFET_V1 10 27.4 Ohm 37.0 mV 1.35 mA 2.488 V 2.291 V 0.197 V 118.5 Ohm

PMW_JFET_V2 12 27.6 Ohm 31.4 mV 1.14 mA 2.490 V 2.321 V 0.169 V 120.9 Ohm

PMW_JFET_V3 69 27.5 Ohm 33.0 mV 1.20 mA 2.489 V 2.312 V 0.177 V 120.0 Ohm

PMW_JFET_V4 71 27.6 Ohm 61.7 mV 2.24 mA 2.479 V 2.165 V 0.314 V 112.9 Ohm

PLW_JFET_V1 36 27.5 Ohm 29.7 mV 1.08 mA 2.491 V 2.330 V 0.161 V 121.6 Ohm

PLW_JFET_V2 18 27.6 Ohm 36.3 mV 1.32 mA 2.488 V 2.293 V 0.195 V 120.7 Ohm

SLW_JFET_V1 25

56.6 Ohm 44.5 mV 0.79 mA 2.481 V 2.372 V 0.109 V 82.0 Ohm

SLW_JFET_V2 8

55.9 Ohm 44.4 mV 0.79 mA 2.481 V 2.371 V 0.110 V 82.6 Ohm

SLW Total

1.58 mA

SSW_JFET_V1 11

27.0 Ohm 67.7 mV 2.51 mA 2.472 V 2.134 V 0.338 V 107.8 Ohm

SSW_JFET_V2 33

27.0 Ohm 33.2 mV 1.23 mA 2.485 V 2.312 V 0.173 V 113.7 Ohm

PTC_JFET_V 21

27.1 Ohm 37.4 mV

1.38 mA

2.488 V 2.290 V

0.198 V 116.4 Ohm
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PSW_JFET_V1 2 27.6 Ohm 34.1 mV 1.24 mA 1.688 V 1.498 V 0.190 V 126.2 Ohm

PSW_JFET_V2 23 27.5 Ohm 29.3 mV 1.07 mA 1.592 V 1.431 V 0.161 V 123.6 Ohm

PSW_JFET_V3 5 27.5 Ohm 35.4 mV 1.29 mA 1.374 V 1.183 V 0.191 V 120.9 Ohm

PSW_JFET_V4 60 27.6 Ohm 30.5 mV 1.11 mA 1.591 V 1.422 V 0.169 V 125.3 Ohm

PSW_JFET_V5 62 27.9 Ohm 33.2 mV 1.19 mA 1.786 V 1.603 V 0.183 V 125.9 Ohm

PSW_JFET_V6 44 27.6 Ohm 26.6 mV 0.96 mA 1.593 V 1.446 V 0.147 V 124.9 Ohm

PMW_JFET_V1 11 27.6 Ohm 35.7 mV 1.29 mA 1.687 V 1.493 V 0.194 V 122.4 Ohm

PMW_JFET_V2 31 27.6 Ohm 29.7 mV 1.08 mA 1.592 V 1.429 V 0.163 V 123.9 Ohm

PMW_JFET_V3 70 27.7 Ohm 31.8 mV 1.15 mA 1.591 V 1.419 V 0.172 V 122.1 Ohm

PMW_JFET_V4 52 27.6 Ohm 32.7 mV 1.18 mA 1.884 V 1.702 V 0.182 V 126.0 Ohm

PLW_JFET_V1 17 27.5 Ohm 28.3 mV 1.03 mA 1.592 V 1.436 V 0.156 V 124.1 Ohm

PLW_JFET_V2 19 27.6 Ohm 34.4 mV 1.25 mA 1.375 V 1.188 V 0.187 V 122.4 Ohm

SLW_JFET_V1 7

55.9 Ohm 43.0 mV 0.77 mA 1.683 V 1.570 V 0.113 V 91.0 Ohm

SLW_JFET_V2 27

56.1 Ohm 42.7 mV 0.76 mA 1.682 V 1.570 V 0.112 V 91.0 Ohm

SLW Total

1.53 mA

SSW_JFET_V1 30

27.0 Ohm 44.8 mV 1.66 mA 2.072 V 1.824 V 0.248 V 122.5 Ohm

SSW_JFET_V2 15

27.0 Ohm 31.1 mV 1.15 mA 1.589 V 1.417 V 0.172 V 122.3 Ohm

PTC_JFET_V 3

27.1 Ohm 36.5 mV

1.35 mA 1.491 V 1.293 V 0.198 V 119.9 Ohm


Figure 1 – Measurements on the JFET power dissipation
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Figure 2 – Idd and Iss measurements
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PSW_JFET_V1 5.6% 3.795 V 4.95 mW 4.69 mW

PSW_JFET_V2 6.2% 3.754 V 4.25 mW 4.00 mW

PSW_JFET_V3 7.0% 3.468 V 4.78 mW 4.46 mW

PSW_JFET_V4 6.4% 3.739 V 4.40 mW 4.13 mW

PSW_JFET_V5 3.4% 3.911 V 4.81 mW 4.65 mW

PSW_JFET_V6 23.4% 3.764 V 4.48 mW 3.63 mW

PMW_JFET_V1 4.4% 3.784 V 5.11 mW 4.89 mW

PMW_JFET_V2 5.7% 3.750 V 4.27 mW 4.04 mW

PMW_JFET_V3 4.5% 3.731 V 4.48 mW 4.28 mW

PMW_JFET_V4 88.7% 3.867 V 8.64 mW 4.58 mW

PLW_JFET_V1 4.9% 3.766 V 4.07 mW 3.88 mW

PLW_JFET_V2 5.5% 3.481 V 4.58 mW 4.34 mW

SLW_JFET_V1

2.2% 3.942 V 3.10 mW 3.03 mW

SLW_JFET_V2

4.4% 3.941 V 3.13 mW 3.00 mW

SLW Total

6.23 mW 6.03 mW

SSW_JFET_V1

51.1% 3.958 V 9.92 mW 6.57 mW

SSW_JFET_V2

6.8% 3.729 V 4.59 mW 4.30 mW

PTC_JFET_V

2.5% 3.583 V 4.94 mW 4.83 mW

phot mode 63.75 mW 56.40 mW

spect mode 26.97 mW 22.93 mW


Figure 3 – Power measurements 
1. Anomalous channel investigations
Test description

The impedance between the signal and the ground (chassis) was measured when the instrument was unpowered. After this measurement, the instrument was switched on and set up in the appropriate mode (PDET_STBY or SDET_STBY) and the voltage measured between the signal and ground. 

The time required to shut down then instrument and change break out boxes precluded testing all anomalous channels.

Measurements were carried out on both nominal and non-working channels.

Anomalous impedances and voltages were measured on all non-working channels sampled. Two distinct failures are indicated. One where one of the offsets goes to zero and the other where the offsets between the channels is out of specification.

Test results
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SLW C2 J27 14 9.68E+05 0 32 9.36E+04 0.757 33 0.757 V

SLW D2 J27 34 9.10E+04 0.82 15 1.61E+05 0.818 16 -0.002 V

SLW B3 J28 6 8.15E+05 0 25 9.20E+04 0.728 24 0.728 V

SLW D3 J28 23 9.37E+04 0.776 5 9.37E+04 0.778 4 0.002 V

PMW G11 J20 3 7.98E+05 0.209 20 1.24E+05 1.66 36 1.451 V

PMW F11 J20 4 1.24E+05 0.7 21 1.25E+05 0.695 37 -0.005 V

PMW F7  J20 29 2.30E+05 0.681 13 1.22E+05 0.683 46 0.002 V

PMW G9 J21 1 18 34

PMW D9 J21 2 19 35

PMW DK1 J21 33 17 50

PMW B6 J22 4 9.62E+05 0 21 1.15E+05 0.52 37 0.520 V

PMW C5 J22 28 1.14E+05 0.745 12 1.14E+07 0.745 45 0.000 V

PMW C8 J18 7 24 40

PMW B7 J18 8 25 41

PMW C9 J18 2 19 35

PMW T2 J18 28 12 45

PLW DK1 J15 7 24 40

PLW C1 J15 1 18 34

PLW A2 J15 8 25 41

PSW B3 J08 30 14 47

PSW A10 J11 2 19 35

PSW J6 J12 28 12 45

PSW F8 J13 3 20 36


Figure 4







































