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1 INTRODUCTION

1.1 Scope

The scope of this report is to summarize the results of the Functional Tests (FTs) conducted with
STEP FS, most of them being performed during the unit level environmental tests. The functional
tests have been carried out following RD-1. The referred procedure is the most up-to-date one.
Multiple functional tests have been carried out following older versions of that procedure. This
is not considered problematic as the main test objectives did not change significantly and usually
more test objectives have been added. The way how to determine certain aspects (how to achive
certain information) has improved significantly over time.

2 APPLICABLE AND REFERENCE DOCUMENTS

2.1 Applicable Documents

ID. Title Reference Iss./Rev. Date
AD-1 Experiment Interface Document part A SOL-EST-RCD-0050 5 16/03/2015
AD-2 STEP FS EMC Test Procedure SO-EPD-KIE-TP-0050 1/0 06/12/2016
AD-3 | STEP FS Thermal Cycling Test Procedure | SO-EPD-KIE-TP-0049 1/1 06/12/2016
AD-4 STEP FS Vibration Test Procedure SO-EPD-KIE-TP-0048 1/0 06/12/2016

2.2 Reference Documents

ID. Title Reference Iss./Rev. Date
RD-1 | STEP-FM-Functional-Test-Procedure | SO-EPD-KIE-TP-0051 1/2 14,/08/2018
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3 Summary of the Test Results

It can be stated that the STEP FS unit has successfully passed all functional tests that
have been carried out before, during, and after the environmental test campaigns. The
details of the test results will be given in the particular sections below. As all of the conducted
functional tests concluded successfully, this report will not discuss all the test results in detail, but
give one result per test as an example (as the results differ sufficiently marginally), and provide
scans of the tests documentation in the annex. It shall be pointed out that each impedance
check as documented in the annex was always accompanied by a successful ad-hoc functional and
performance check.

3.1 Unit Impedance Check

The unit impedance check has been performed after each transportation of the unit, and after
tests during whose the unit was not operational but a certain risk to damage the unit was present
(i.e. the vibration tests, thermal cycling). The unit passed this test each time this test
has been conducted. The values determined on 2017-05-19 (exemplarily chosen functional test
performed in Kiel after return from vibration tests at Airbus DS in Portsmouth) are given below
as an example. The unit's impedance checks have always yielded the expected results as will be
shown in the annex (scans of the impedance check documentation). This holds for both externally
accessible connectors, the MDM25 (connected to EPD-ICU) and the MDM15 (connected to the
S/C) connector.

MDM15 connector
Name Pin (+) | Pin (-) | Expected [2] | Measurement
Thermistor 1 1 9 15k to 20k * 17.4k
Thermistor 2 2 10 15k to 20k * 17.3k
Thermistor 3 3 11 15k to 20k * 17.3k
Survival Heaters 1 7 14 119 118.3
Survival Heaters 2 8 15 119 119.2

* depending on the unit's temperature at approximately room temperature
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MDM25 connector

ChaSS|s

Instrument chassis

Red. power

Pin (+) Signal Pin (-) Signal Expected [Q2] | Measurement [Q2]
Chassis | Instrument chassis 15 Chassis gnd <1 0.4
Chassis | Instrument chassis 24 Chassis gnd <1 0.4
Chassis Instrument chassis 1 Nom. power > 10M /

Nom. power return Nom. power > 10M

> 10M

Red. power return

Red. power

>10M

LVDS 125- LVDS 125+ 102.3

6 CLK 125+ 19 CLK 125- 100 102.4

LVDS S21+ LVDS S2I- 51.4
_

LVDS 125- LVDS 125+ 102.4

7 CLK 125+ 20 CLK 125- 100 102.5

LVDS S2I- LVDS S21+ 51.4

2 Chassis | Instrument chassis > 10M

3 DGND Chassis | Instrument chassis <1 0.7
4 LVDS 125- Chassis | Instrument chassis > 10M v
5 LVDS 125- Chassis | Instrument chassis > 10M v
6 CLK 125+ Chassis | Instrument chassis > 10M v
7 CLK 125+ Chassis | Instrument chassis > 10M v
8 LVDS S21+ Chassis | Instrument chassis > 10M v
9 NC Chassis | Instrument chassis > 10M v
10 LVDS S2I- Chassis | Instrument chassis > 10M v
11 DGND. Chassis | Instrument chassis <1 0.7
12 NC Chassis | Instrument chassis > 10M v
14 Nom. power return | Chassis | Instrument chassis 100k 99.9k
16 LVDS 125+ Chassis | Instrument chassis > 10M v
17 LVDS 125+ Chassis | Instrument chassis > 10M v
18 NC Chassis | Instrument chassis > 10M v
19 CLK 125- Chassis | Instrument chassis > 10M v
20 CLK 125- Chassis | Instrument chassis > 10M v
21 LVDS S2I- Chassis | Instrument chassis > 10M v
22 LVDS S21+ Chassis | Instrument chassis > 10M v
23 NC Chassis | Instrument chassis > 10M v
25 Red. power return | Chassis | Instrument chassis 100k 99.9k




Reference:

Zedp STEP FS Functional SO-EPD-KIE-TR-0048

Issue: 1 Rev.: 1
Test Report Date: 8/1/2019

Page 7 of

Christian-Albrechts-Universitat zu Kiel

3.2 Power Consumption Check

The power consumption is always checked when the unit is operational. At a supply voltage of
28V, the expected and determined current consumption is around 100 mA at room temperature.
The table below indicates the units power consumption in different operational modes as denoted
in the table. The values have been determine on 2018-08-15.

Condition 28.0V Current 26.0V Current 29.0V Current
Unit unconfigured
(after POWER ON | 28.0V 98 mA 26.0V 106 mA 29.0V 95 mA
and reset)

Unit in HK mode

28.0V 101 mA || 26.0V 110mA || 29.0V 98 mA

Unit in SCI mode
(low activity)

Unit in SCI mode
(high activity, test- | 28.0V 100mA || 26.0V 108 mA || 29.0V 97 mA
pulser)

28.0V 101 mA 26.0V 110 mA 29.0V 98 mA

The measurements yield a units power consumption of about 2.8 W when supplied with 28V at
room temperature in all modes of operation. During the thermal tests, the current consumption
for different supply voltages was recorded as summarized in the table below:

Unit configured 28.0V Current 26.0V Current 29.0V Current
Room temperature 28.0V 98 mA 26.0V 106 mA 29.0V 95 mA
+40°C 28.0V 98 mA 26.0V 107mA || 29.0V 95 mA
-46°C 28.0V 101mA | 26.0V 109mA || 29.0V 98 mA

The change in the power consumption of the STEP unit at different (extreme mission)
temperatures is negliable.
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3.3 Ad-Hoc (Full) Functional Test

The ad-hoc functional test is performed to check whether all sub-assemblies of the unit are working
properly (for details, see RD-1). This test is usually (good practice, no requirement) conducted
after powering the unit. Also, this test was (or earlier versions of it were) conducted after each
transportation of the unit, and after tests with increased risk of damage to the unit. These tests
yielded positive results each time they were conducted and are thus considered successful.
The results as read during one of the full functional test after unit (DIG board) modifications in
the scope of NCR-0044 (test run 2018-08-14) are given as an example below:

>k >k >k >k >k ok ok sk sk sk ok sk >k >k >k sk sk sk ok sk sk sk sk sk sk sk >k sk sk sk sk sk sk ok sk sk sk sk >k ok sk sk ok ok ok sk sk sk sk ko
>k >k >k sk sk sk ke sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok sk sk sk sk sk sk sk sk sk sk ok sk ok kosk sk

STEP SFT results

UNIT ID 0xd3 STEP FM msg=5 reg=9 sci=9
REG STATUS 0x01 0xd3 0x100 0x0000 0x0002
REG POINTER 0x02000 0x00000 0x00000 0x000
REG CLOCK 1220359907 7 1

REG SCRATCH 22505 0 0 6823

REG UART NOM 882 509 0x00 3 0x0100

REG UART RED 6 0 0x14 0 0x0180

REG HEATER 131700

REG L1L2 0x1e82ff1f1e82ff1f

REG DEADTIME 0 0

REG LIFETIME 0 0

TEST RUN VIA NOMIMAL TERMINAL OK

FPGA communication OK
3 REGISTER read-outs found OK
Status word 3 = 0xa200 (!= 0) OK
Status word 4 = 0x0002 (!= 0) OK

voltages:

+2VEREF = 2.48 V (2.5 V) oK
AVCC2V5 =247V (2.5 V) OK
AVCC3V3 =3.29 V (3.3V) OK
+6VAVCC = 5.92 V (6.0 V) OK
temperatures: (check for plausibility)

T_ANA = 22.14°C T_Ti0 = 20.59°C
T.DIG = 23.73°C T_Ti2= 20.26°C
T_LVPS = 23.84°C T_Ti3 = 20.06°C

detector bias: (check for plausibility)
VOLTAGE = 72.97 V
CURRENT = 2.92 nA
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= == >EEPROM < ==
EEPROM found OK

EEPROM content starts with: (check for plausibility)
STEP FS AF1, 2016-09-29, config version 0, svn 5453, crc 0x7882

= == SSRAM <« ====—==—=—==—=—=—
SRAM found OK

= == O ——

STEP IX 0 THRS 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62
STEP IX 0 REGS 10=2 RSM=0 TESTREG=0x00000000 SELFILTER=2 ICOMP=0

STEP IX 1 THRS 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62
STEP IX 1 REGS 10=2 RSM=0 TESTREG=0x00000000 SELFILTER=2 ICOMP=0

STEP IX 0 TEMP VTEMP=1.403 TEMP=25.95 BASE=168

STEP IX 1 TEMP VTEMP=1.401 TEMP=25.44 BASE=35

IX0 rsm =0 (==0) OK
IX0 selfilter =2 (== 2) OK
IX1 rsm =0 (==0) OK
IX1 selfilter =2 (== 2) OK

COUNTER
COUNTER
COUNTER
COUNTER
COUNTER
COUNTER
COUNTER
COUNTER

0x440000] 5967 5967 5965 5967 5968 5967 5972 5969 5967 5968 5967 5968 5967 5968 5967 5968
0x440010] 5968 5967 5967 5966 5968 5968 5967 5967 5968 5968 5968 5967 5967 5974 5969 5967
0x440020] 5968 5967 5971 5969 5969 5968 5970 5967 5967 5967 5967 5968 5968 5969 5966 5970
0x440030] 5967 5968 5969 5967 5970 5967 5974 5966 5967 5967 5967 5968 5968 5978 5968 5967
0x440040]1001011010001111
0x440050)0001001101012010
0x440060) 1100000001101 111
0x44007011001111110000001

testpulses on chn0 = 5967 (>0) OK

COUNTER[0x040000] 190944 190976 17 16 190944 190976 0 0 0 0 0 0 191264 191360 33 33
COUNTER[0x040010] 2000000000622800000000

COUNTER[0x040020] 00490682201249005120000

COUNTER[0x040030] 0 1 381952 0 1 763904 190944 190976 00001011
COUNTER[0x040040] 12028 1 12494 000000000000

triggers on chn0= 190944 (>0) OK

SFT result: All checks passed successfully. Check EEPROM content read-out, temperatures, and detector bias parameters
for plausibility.

End of STEP SFT

>k >k >k >k sk sk sk sk sk sk ok sk sk sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok sk sk sk sk sk sk sk ok sk sk ok sk ok >k k
3K 3k 3k 3k 5k ok ok ok ok Sk Sk sk ok sk sk sk sk sk ok sk ok sk ok Sk sk sk sk sk sk sk sk ok sk ok sk ok sk sk sk sk sk sk kosk sk skosk skok ok
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STEP FFT results:

check testpulser results (focus on sigmas):

->add "plot” to the command line in order to get a plot of each channel <-

ix pix

© 0 ~NOO P~ WNH+HO

[eNeoNelNoNelNelNoNeloNelolNolNoNoeNoNo)
R e el e
A WNHO

—_
(€]

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

[eNeolNeNelNelNoNoNoNoNe e o NoNoNoNe]

mean sigmas:
X0 large
IX0 small

mu

226.9
366.1
220.3
170.1
236.0
343.1
373.0
309.5
387.7
113.6
393.8
356.7
359.4
337.7
337.6
295.5

351.9
400.1
384.4
211.0
384.6
397.8
260.6
221.8
413.6
371.8
362.1
323.2
429.7
423.0
285.8
318.9

sigma d_sigma

6.6
6.2
6.7
6.4
6.3
7.1
7.1
6.7
7.0
6.3
5.8
6.5
6.7
6.5
6.8
6.4

4.2
4.0
4.3
4.1
4.4
4.1
4.2
4.2
4.1
4.1
4.1
4.1
4.5
4.0
4.4
4.3

6.6
4.2

3.8
4.2
3.7
4.0
4.2
3.3
3.3
3.7
3.4
4.2
5.0
3.9
3.7
3.9
3.6
4.0

3.8
4.2
3.7
4.0
3.5
4.1
3.9
3.9
4.1
4.1
4.1
4.1
3.4
4.2
3.6
3.7

iX pix mu

1 0 322.8 6.6
1 1 395.4 6.4
1 2 397.5 5.9
1 3 261.1 6.3
1 4 235.6 6.5
1 5 353.6 6.3
1 6 374.3 6.1
1 7 386.3 6.1
1 8 367.0 6.4
1 9 200.6 6.2
1 10 352.5 6.2
1 11 361.1 6.3
1 12 260.6 6.2
1 13 312.6 6.5
1 14 368.2 6.5
1 15 326.5 6.3
1 16 322.8 4.3
1 17 420.4 3.9
1 18 384.1 4.3
1 19 339.8 4.2
1 20 329.9 3.8
1 21 407.2 3.9
1 22 347.2 4.1
1 23 377.9 3.8
1 24 363.6 3.9
1 25 365.5 4.2
1 26 265.9 4.2
1 27 267.3 3.8
1 28 313.7 4.1
1 29 275.4 4.2
1 30 305.5 4.2
1 31 153.8 4.0
IX1 large 6.3
IX1 small 4.1

3.8
4.1
4.8
4.2
4.0
4.2
4.4
4.5
4.1
4.3
4.4
4.1
4.2
3.9
3.9
4.2

3.7
4.6
3.6
3.8
4.6
4.4
4.0
4.6
4.4
3.9
3.9
4.7
4.1
3.9
3.8
4.2

sigma d_sigma
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3.4 Ad-Hoc Performance Test

The ad-hoc performance test is performed to check whether all channels of both sensors are
functional. In this test, the thresholds of all channels of one sensor at a time are reduced step by
step. By lowering the thresholds, the sensor gets more sensitive to noise. Using that technique,
acceptable threshold levels for each channel can be determined. The results vary, depending on the
environmental conditions (temperature, EMI). It is also observed that the values of the determined
threshold values increase if the unit's sensors were non-powered and simultaneously not purged
for timescales of about a day or more. It needs to be pointed out the threshold values come down
again to the expected values with time when the unit incl the sensors is powered. Depending on
how long the sensors were off and unpurged it can take up to a few week to re-achive the high
sensitivity. Nevertheless, under normal conditions the variations of the determined thresholds for
each channel are sufficiently low when repeating this test. This test can be considered successful
if no deviations larger than three from the expected threshold values per channel and sensor are
detected. For STEP FS, the thresholds shwon below have been determined (2018-08-15, at room
temperature) representing the expected threshold values:

Integral channel (IX1):

Resulting thresholds: [5, 7,5, 5,5,7,5,6,5,6,6,5,6,6,55,7,6,6,7,45,5,6,6,6,7,5,6,4,7,6]
Mean of all thresholds: 5.69

Mean of large pixel thresholds: 6.38

Mean of small pixel thresholds: 5.00

Thresholds of large pixels: [7, 7, 6,6,6,6,7,6,6,7,6,6,7,6,7, 6]
Corresponds to IX channel: [1, 5, 7, 9, 10, 12, 16, 17, 18, 19, 23, 24, 26, 28, 30, 31]

Thresholds of small pixels: [5, 5,5,5,5,5,5,6,5,5,4,5,5, 6,5, 4]

Corresponds to IX channel: [0, 2, 3, 4, 6, 8, 11, 13, 14, 15, 20, 21, 22, 25, 27, 29]

Proton channel (1X2):

Resulting thresholds: [4, 6,5, 5,5,6,5,6,5,5,7,5,5,5,5,6,6,6,6,7,55,5,6,6,5,6,5,6,5,5, 6]
Mean of all thresholds: 5.47

Mean of large pixel thresholds: 5.94

Mean of small pixel thresholds: 5.00

Thresholds of large pixels: [6, 6, 6, 5,7,5,6,6,6,7,6,6,6,6,5, 6]
Corresponds to IX channel: [1, 5, 7, 9, 10, 12, 16, 17, 18, 19, 23, 24, 26, 28, 30, 31]

Thresholds of small pixels: [4, 5,5,5,5,5,5,5,5,6,5,5,5, 5, 5, 5]
Corresponds to IX channel: [0, 2, 3, 4, 6, 8, 11, 13, 14, 15, 20, 21, 22, 25, 27, 29]

With this criterion, the ad-hoc performance tests yielded positive results each time they
were conducted, which means the variations were reasonably small. Hence, we consider
the performance tests that have been conducted as successful.
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3.5 Continuous Functionality and Performance Check

For unit calibration purposes Bal33 spectra have been acquired during calibration campaigns in the
Kiel Thermal Vacuum Chamber with the unit at mission-plausible temperatures while also adhering
the expected thermal gradients throughout the unit. From the acquired data the energy resolution
for each channel (equals pixel) has been determined. The table below lists the mean energy
resolution over all applied temperatures. Also, the sensitivity was determined at all temperatures.
The value in the table represents the worst sensitivity across the whole temperature range. It
can be seen that the energy resolution (FWHM) is usually in the order of 700 eV or better. The
sensitivity is better than 3 keV for all pixels and temperatures.

Integral Channel (IX0)

Magnet Channel (IX1)

IX chn  SSD pixel

mean FWHM  worst detection

in eV of Bal33 threshold

in

mean FWHM worst detection
in eV of Bal33 threshold in

81 keV line keV 81 keV line keV
Large pixels
1 15 660 2.2 669 2.1
5 10 698 2.3 658 2.4
7 5 708 2.4 681 2.4
9 14 667 2.7 686 2.5
10 9 656 2.1 674 2.4
12 4 672 2.4 687 2.4
16 0 711 2.4 695 2.3
17 3 649 2.4 656 2.6
18 8 728 2.4 666 2.3
19 13 691 2.4 683 2.4
23 2 702 2.6 654 2.4
24 7 676 2.5 680 2.4
26 12 671 2.2 676 2.0
28 1 669 2.5 659 2.3
30 6 736 2.3 669 2.2
31 11 671 2.4 691 2.6
Small pixels

0 15 645 1.6 640 2.2
2 10 596 1.9 608 2.0
3 5 656 1.9 601 2.1
4 14 545 2.0 606 1.7
6 9 576 1.8 590 1.9
8 4 589 1.9 638 1.8
11 13 615 1.6 580 1.9
13 8 627 1.9 610 1.9
14 3 622 1.8 602 1.9
15 0 658 2.0 620 2.0
20 2 631 1.7 626 1.7
21 7 689 1.8 621 1.9
22 12 612 2.0 586 1.8
25 1 629 1.9 604 1.9
27 6 627 1.7 606 1.8
29 11 581 1.7 611 1.7
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The figure below shows calibrated Ba133 spectra only separated for the two sensors (IX1 = Integral
channel, IX2 = Magnet channel) but integrated over all 32 channels of the particular sensor and
integrated over multiple unit temperatures (ranging from +22°C to -52°C IX temperature. This is
to verify the validity of the various channels’ thermal calibrations. The FWHM of these two sensor-
and temperature-integrated spectra can be determined to be around 700 to 800 eV, respectively,
determined at the 53 keV line. This value is only slightly larger than the FWHMs of the single
channels determined at a single unit's temperature (around 600 eV as per table above) and proves
a good thermal and overall calibration. The additional line in IX2 at roughly 37-39keV stems from
the fluorescence of Nd (Neodymium), used in the permanent magnets close to IX2.

STEP FS temperature- and channel-integrated Bal33 spectra after calibration

— IX1
175000+ IX2

150000

125000+

100000

counts

75000+

50000

\
\
25000 NL\J J\
| ) A N
20 40

60 80 100 120 140 160
energy [keV]

Figure 1: Calibrated Ba133 spectra integrated over all channels of both sensors (IX1 = Integral

channel, IX2 = Magnet channel) at multiple temperatures to validate the unit's thermal calibration.
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3.6 Operational Heaters Proof of Work

To prove the autonomous functionality of the operational heaters the unit was set to operation
(nominal mode) at temperatures cold enough to trigger operational heating. As expected, the
operational heaters autonomously started heating up the unit via the unit’'s heaters located on
the LVPS board. This is demonstrated on the figure below. Note that the unit is in parallel being
heated via the heating provisions of the TVAC chamber it is installed in but the increased heating
rate of the LVPS board can easily be identified. It can also be seen that the operational heaters
were switched off at the set temperature autonomously, as well.

STEP FS operational heater proof of work

— T
— ANA
— DIG

LVPS

in deg €

=

temperature
|

200 400 600 800 1000 1200
time in minutes

Figure 2: STEP FS operational heaters proof of work.
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3.7 NCR-specific Tests (for NCRs with possible impact on the unit’s performance
or way of operation

3.7.1 NCR-0040: unconnected GND pin of the ripple counter

The root cause for this NCR did not have any impact on the unit's ad-hoc operation or perfor-
mance. Thus, no NCR-specific tests were conducted. All subsequent SFTs and FFTs yielded
positive results.

3.7.2 NCR-0042: x-axis random vibration over-testing at Airbus DS Portsmouth

The overtesting did not introduce any observed damage to the electrical components and neither
altered the unit's ad-hoc operation or performance. Thus, no NCR-specific tests were conducted.
All subsequent SFTs and FFTs yielded positive results.

3.7.3 NCR-0044: SRAM read errors

In the scope of NCR-0044 SRAM read errors were observed. After successful modification of the
STEP FS DIG board the earlier-observed SRAM read errors have not been observed any further.
This is true for extended tests on the cleanbench and a slow (and thus extensive) special TVAC
cycle focussing on this issue as well. All subsequent SFTs and FFTs yielded positive results.
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4 ANNEX: FT document scans

The following pages are scans of the functional tests performed on the STEP FS.
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SO-EPD-KIE-TP-0051

4.3 Unit Impedance Check Tk\% {‘“C)T WIS V\DT Y)ﬁffnrm(’a{ V\}H/\t TN {

After transport, before the first connection to the EGSE, and after tests with higher risks to F(OV"‘

damage the unit the impedances of the unit shall be measured and compared with the expected

values as given in the table (based on RD-1):

Name Pin () | Pin (-) | Expected [Q] | Measurement
Thermistor 1 1 9 15k to 20k *
Thermistor 2 2 10 15k to 20k *
Thermistor 3 3 11 15k to 20k *
Survival Heaters 1 7 14 119
Survival Heaters 2 8 15 119

wt FT
Wbs shoredk
rADVEC

Froe~ olean
V’D 0~y

* See figure below, all thermistors are supposed to show similar results depending on the unit's

temperature.

] Temp. °C

16

18

Ohms ‘ I Temp. °C Ohms
1,342,000 20 18,410
957,000 22 16,950
690,000 24 15,620
503,700 25 15,000
371,300 26 14,410
276,200 28 13,310
207,500 30 12,300
157,200 32 11,370
120,100 34 10,530
92,600 36 9,756
71,940 38 9,047
56,310 40 8,397
44,420 42 7,800
40,490 44 7,253
36,930 46 6,747
33,740 48 6,282
30,840 50 5,855
28,230 52 5,460
25,860 54 5,096
23,720 56 4,758
21,780 58 4,448
20,010 60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor’'s datasheet
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MDMZE [
Pin (+) Signal Pin (-) | Signal Expected [Q2] | Measurement
TR T Nomihal pove e ang g nding e T
Chassis | Instrument chassis 15 Chassis@nd .
Chassis | Instrument chassis 24 Chassis gnd
Chassis | Instrument chassis 1 Nom. power >10M

14 Nom. power return 1 Nom. power > 10M
e edundant power lines
13 Red. power > 10M

Red. power > 10M
Tmbnication

Instrument chassis
Red. power return

’ChAéss‘isﬂ

LVDS 125- 16 LVDS 125+ 100

6 CLK 125+ 19 CLK 125- 100
8 LVDS S2I+ 21 LVDS S2I-

" Redundant Eommunication Tres T
5 LVDS 125- 17 LVDS 125+ 100
7 CLK 125+ 20 CLK 125- 100
10 LVDS S2I- 22 LVDS S21+ 50

Tk [ T oy e (N B, e
2 NC Chassis | Instrument chassis > 10M
3 DGND Chassis | Instrument chassis <1
4 LVDS 125- Chassis | Instrument chassis > 10M
5 LVDS [25- Chassis | Instrument chassis > 10M
6 CLK 125+ Chassis | Instrument chassis > 10M
7 CLK 125+ Chassis | Instrument chassis > 10M
8 LVDS S21+ Chassis | Instrument chassis > 10M |
9 NC Chassis | Instrument chassis > 10M ‘
10 LVDS S2I- Chassis | Instrument chassis > 10M |
11 DGND. Chassis | Instrument chassis <1
12 NC Chassis | Instrument chassis > 10M
14 Nom. power return | Chassis | Instrument chassis 100k
16 LVDS 125+ Chassis | Instrument chassis > 10M
17 LVDS 125+ Chassis | Instrument chassis > 10M
18 NC Chassis | Instrument chassis > 10M
19 CLK 125- Chassis | Instrument chassis > 10M
20 CLK [25- Chassis | Instrument chassis > 10M
21 LVDS S2I- Chassis | Instrument chassis > 10M
22 LVDS S21+ Chassis | Instrument chassis > 10M
23 NC Chassis | Instrument chassis > 10M
25 Red. power return | Chassis | Instrument chassis 100k
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the
unit and after transport of the EGSE.

pNas T R A AT
Pin (+) Signal Pin (-) Signal Expected [V] | Measurement
1 Nom. power 14 Nom. power ret. 28 or 0 * 2803 v v

13 Red. power 25 Red. power ret. 28 or Q * ) vV U

* 28V expected if connected to the corresponding NOM or RED port, 0V otherwise. |

any other pin 15 Chassis gnd <3 <y

‘MDM15. i
1 Thermistor 1 9 Thermistor 1 tbd by ADS *
2 Thermistor 2 10 Thermistor 2 tbd by ADS *
3 Thermistor 3 11 Thermistor 3 thd by ADS *
7 Surv Heaters 1 14 Surv Heaters 1 28
8 Surv Heaters 2 15 Surv Heaters 2 28

* Voltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected.

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 100 mA at 28V,
so about 2.8 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the “Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption
is expected to increase to 100 mA £+ 5mA. For the unconfigured unit (after power ON), or
after a “reset“-command after communication has been established:

Parameter Expected Measured
Voltage 28.0V 280 v Vv
Current 100mA 4+ 5mA 9% m A v’

To define the units power consumption under the different operational modes and under different
supply voltages, document the power consumption under the conditions as given below.This part
of the procedure is required to be conducted only once!

Condition 28.0V Current || 26.0V Current || 29.0V Current
Unit unconfigured
(after POWER ON)
Unit in HK mode

Unit in SCI mode

(low activity)

Unit in SCI mode

(high activity, testpulser)

Nt nﬁﬁclc’c)\

for ECPVIN
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4.5 Setting up Unit Communication

This short sequence describes how to set up the unit and to establish and check the communication
with the EGSE. This sequence has to be obeyed before performing any of the following tests.

e Make sure the laptop is switched ON

e Switch ON the laboratory power supply. Make sure that the supply voltage is at 28V, or
at least within the margins given in AD-2. After power-on the STEP unit will drain about
2.8W, i.e. the current will be roughly 100 mA.

e On the laptop follow these steps:

— in a terminal browse to /data/etsolol/step/svn/solo/eda/gse/
— start a session with typing ./sologse.py and press enter

— in the prompt you then should read amongst others:

Connected to UNIT via /dev/ttyUSBx

Connected to GSE via /dev/ttyUSBx

test the communication with the unit (each line followed by an enter):

reset()
status()

If status() returns an SoloGSE timeout error, close the session (Ctrl + D), re-plug the
USB cable, restart the session, and repeat the communication test. If status() returns a
list of parameters, the connection to the unit has been established successfully. Use this
session to perform the below listed tests.

% WG Wi sutcens fy . (ﬁe —ypolake SPT)

o The EEPROM Gnberd K Leen updaded
brom \_{_Q to V3 in STEP S sucenhlly.

s Posto update ST wns successdul.
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QN &bovf\'l Nwﬁ.‘ | PA /lIT
All dodor ‘O(?‘LJ‘);\‘,/\L N
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4.3 Unit Impedance Check

After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected
values as given in the table (based on RD-1):

MDM15
Name Pin (+) | Pin (-) | Expected [Q2] | Measurement
Thermistor 1 9 15k to 20k * ’lﬂ-\i}(; k
Thermistor 2 10 | 15k to 20k * | AT F ¢
Thermistor 3 11 15k to 20k * AS 22ic
Survival Heaters 1 14 119 T )
Survival Heaters 2 15 119 W9, ¢ OAQ

* See figure below, all thermistors are supposed to show similar results depending on the unit's
temperature.

QO N W N =

Temp. °C Ohms | l Temp. °C Ohms
-60 1,342,000 20 18,410
-55 957,000 22 16,950
-50 690,000 24 15,620
-45 503,700 25 15,000
-40 371,300 26 14,410
-35 276,200 28 13,310
-30 207,500 30 12,300
-25 157,200 32 11,370
-20 120,100 34 10,530
-15 92,600 36 9,756
-10 71,940 38 9,047

-5 56,310 40 8,397
0 44,420 42 7,800
2 40,490 44 7,253
4 36,930 46 6,747
6 33,740 48 6,282
8 30,840 50 5,855
10 28,230 52 5,460
12 25,860 54 5,096
14 23,720 56 4,758
16 21,780 58 4,448
18 20,010 60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor's datasheet
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MDM25
Pin (+) Signal Pin (-) Signal Expected [2] | Measurement
Nominal power lines and grounding
Chassis | Instrument chassis 15 Chassis gnd <1 0
Chassis | Instrument chassis 24 Chassis gnd <1 O“ 9
Chassis | Instrument chassis 1 Nom. power > 10M -\i/'
14 Nom. power return 1 Nom. power > 10M VA
Redundant power lines %
Chassis | Instrument chassis 13 Red. power > 10M 4
25 Red. power return 13 Red. power > 10M \/
Nominal communication lines
4 LVDS 125- 16 LVDS 125+ 100 (67,6
6 CLK 125+ 19 CLK I25- 100 ;02‘, ¢
8 LVDS S2I+ 21 LVDS S2I- 50 .6
Redundant communication lines
5 LVDS 125- 17 LVDS 125+ 100 1y, 0
7 CLK 125+ 20 CLK 125 100 402,9
10 LVDS S2I- 22 LVDS S2I+ 50 51,9
not connected (NC) pins ]
2 NC Chassis | Instrument chassis > 10M V4
3 DGND Chassis | Instrument chassis <1 0, A}
4 LVDS [25- Chassis | Instrument chassis > 10M Vi
5 LVDS [25- Chassis | Instrument chassis > 10M V4
6 CLK 125+ Chassis | Instrument chassis > 10M Vv
7 CLK 125+ Chassis | Instrument chassis > 10M /
8 LVDS S21+ Chassis | Instrument chassis > 10M Vv
9 NC Chassis | Instrument chassis > 10M v/
10 LVDS S2I- Chassis | Instrument chassis > 10M V4
11 DGND. Chassis | Instrument chassis <1 O\ 6
12 NC Chassis | Instrument chassis > 10M v
14 Nom. power return | Chassis | Instrument chassis 100k 3oy,4 K
16 LVDS 125+ Chassis | Instrument chassis > 10M \/
17 LVDS 125+ Chassis | Instrument chassis > 10M )
18 NC Chassis | Instrument chassis > 10M vV
19 CLK 125- Chassis | Instrument chassis > 10M v/
20 CLK 125- Chassis | Instrument chassis > 10M N
21 LVDS S2I- Chassis | Instrument chassis > 10M Y/
22 LVDS S21+ Chassis | Instrument chassis > 10M J
23 NC Chassis | Instrument chassis > 10M v
25 Red. power return | Chassis | Instrument chassis 100k Ay Wiy
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the
unit and after transport of the EGSE.

MDM25
Pin (+) Signal Pin (-) Signal Expected [V] | Measurement
1 Nom. power 14 Nom. power ret. 28 or 0 * W/
13 Red. power 25 Red. power ret. 28 or Q0 * %
* 28V expected if connected to the corresponding NOM or RED port, OV otherwise.
any other pin 15 Chassis gnd <3 (4
MDM15
1 Thermistor 1 9 Thermistor 1 thd by ADS *
2 Thermistor 2 10 Thermistor 2 tbd by ADS *
3 Thermistor 3 11 Thermistor 3 thd by ADS *
7 Surv Heaters 1 14 Surv Heaters 1 28
3 Surv Heaters 2 15 Surv Heaters 2 28

* Voltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected. Cgb\

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 100 mA at 28 V,
so about 2.8 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the “Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption
is expected to increase to 100mA + 5mA. For the unconfigured unit (after power ON), or
after a “reset“-command after communication has been established:

Parameter Expected Measured
Voltage 28.0V d31,9 \V
Current 100 mA £ 5mA N A

To define the units power consumption under the different operational modes and under different
supply voltages, document the power consumption under the conditions as given below.This part
of the procedure is required to be conducted only once!

Condition 28.0V Current || 26.0V Current || 29.0V Current
Unit unconfigured
(after POWER ON)
Unit in HK mode

Unit in SCI mode

(low activity)

Unit in SCI mode

(high activity, testpulser)

S ??T_S Succé,as(guﬂ o KED A4 Mo
At -
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4.5 Setting up Unit Communication

This short sequence describes how to set up the unit and to establish and check the communication
with the EGSE. This sequence has to be obeyed before performing any of the following tests.

e Make sure the laptop is switched ON

o Switch ON the laboratory power supply. Make sure that the supply voltage is at 28V, or
at least within the margins given in AD-2. After power-on the STEP unit will drain about
2.8W, i.e. the current will be roughly 100 mA.

e On the laptop follow these steps:

— in a terminal browse to /data/etsolol/step/svn/solo/eda/gse/
— start a session with typing ./sologse.py and press enter

— in the prompt you then should read amongst others:
Connected to UNIT via /dev/ttyUSBx
Connected to GSE via /dev/ttyUSBx

test the communication with the unit (each line followed by an enter):

reset()
status()

If status() returns an SoloGSE timeout error, close the session (Ctrl + D), re-plug the
USB cable, restart the session, and repeat the communication test. If status() returns a
list of parameters, the connection to the unit has been established successfully. Use this
session to perform the below listed tests.
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4.3 Unit Impedance Check

LU -0 (9
?C Ma/ﬂsl\}

After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected
values as given in the table (based on RD-1):

A=
MDM15
Name Pin (+) | Pin (-) | Expected [Q] | Measurement

Thermistor 1 1 9 15k to 20k * | /3 52

Thermistor 2 2 10 15k to 20k * | ¢, 59

Thermistor 3 3 11 15k to 20k * | f¢, 92
Survival Heaters 1 7 14 119 20, ¢
Survival Heaters 2 8 15 119 —f2o— 120/ /‘(fl«xa'f-

Mt

* See figure below, all thermistors are supposed to show similar results depending on the unit's

temperature.

Temp. °C I Ohms

I Temp. °C Ohms

-60 1,342,000
-55 957,000
-50 690,000
-45 503,700
-40 371,300
-35 276,200
-30 207,500
-25 157,200
-20 120,100
-15 92,600
-10 71,940
-5 56,310
0 44,420
2 40,490
4 36,930
6 33,740
8 30,840
10 28,230
12 25,860
14 23,720
16 21,780
18 20,010

20 18,410
22 16,950
24 15,620
25 15,000
26 14,410
28 13,310
30 12,300
32 11,370
34 10,530
36 9,756
38 9,047
40 8,397
42 7,800
44 7,253
46 6,747
48 6,282
50 5,855
52 5,460
54 5,096
56 4,758
58 4,448
60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor's datasheet
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MDM25
Pin (+) Signal Pin (-) Signal Expected [©2] | Measurement
Nominal power lines and grounding

Chassis | Instrument chassis 15 Chassis gnd <1 ©. b

Chassis | Instrument chassis 24 Chassis gnd <1 o, b

Chassis | Instrument chassis 1 Nom. power > 10M YA
14 Nom. power return 1 Nom. power > 10M g P

Redundant power lines 2

Chassis | Instrument chassis 13 Red. power > 10M N

25 Red. power return 13 Red. power > 10M U’X‘”"
Nominal communication lines :
4 LVDS 125- 16 LVDS 125+ 100 )52:<
6 CLK 125+ 19 CLK 125- 100 10 2:<
8 LVDS S21+ 21 LVDS S2I- 50 Si by
Redundant communication lines
5 LVDS 125- 17 LVDS 125+ 100 | o2.<
7 CLK 125+ 20 CLK 125- 100 to 2.6
10 LVDS S2I- 22 LVDS S21+ 50 TN
not connected (NC) pins

2 NC Chassis | Instrument chassis > 10M T
3 DGND Chassis | Instrument chassis <1 (9' Z
4 LVDS 125- Chassis | Instrument chassis > 10M i
5 LVDS 125- Chassis | Instrument chassis > 10M Yy
6 CLK 125+ Chassis | Instrument chassis > 10M e
7 CLK 125+ Chassis | Instrument chassis > 10M VW;L/“
8 LVDS S2I+ Chassis | Instrument chassis > 10M A
9 NC Chassis | Instrument chassis > 10M v
10 LVDS S2I- Chassis | Instrument chassis > 10M UL(L
11 DGND. Chassis | Instrument chassis <1 o<
12 ‘ NC Chassis | Instrument chassis > 10M N
14 Nom. power return | Chassis | Instrument chassis 100Kk 99.9 \,
16 LVDS 125+ Chassis | Instrument chassis >10M —~
17 LVDS 125+ Chassis | Instrument chassis > 10M —~—
18 NC Chassis | Instrument chassis > 10M p—
19 CLK 125- Chassis | Instrument chassis > 10M @
20 CLK 125- Chassis | Instrument chassis > 10M é\olg
21 LVDS S2I- Chassis | Instrument chassis > 10M ;o\p',f,_
22 LVDS S21+ Chassis | Instrument chassis > 10M N —
23 NC Chassis | Instrument chassis > 10M u\(,,
25 Red. power return | Chassis | Instrument chassis 100k 59.9
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the

unit and after transport of the EGSE. 2t Nom ) 2eD
MDM25
Pin (+) Signal Pin (-) Signal Expected [V] | Measurement
1 Nom. power 14 Nom. power ret. 28 or 0 * 2}})/ )
13 Red. power 25 Red. power ret. 28 or 0 * o /*21\91
* 28V expected if connected to the corresponding NOM or RED port, 0V otherwise.
any other pin 15 Chassis gnd <3 <26V /<‘9,l<.;v
MDM15
1 Thermistor 1 9 Thermistor 1 thd by ADS *
2 Thermistor 2 10 Thermistor 2 tbd by ADS *
3 Thermistor 3 11 Thermistor 3 thd by ADS *
7 Surv Heaters 1 14 Surv Heaters 1 28 2.8+
8 Surv Heaters 2 15 Surv Heaters 2 28 : MC——

* Voltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected.

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 100 mA at 28V,
so about 2.8 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the “Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption
is expected to increase to 100mA 4 5mA. For the unconfigured unit (after power ON), or
after a “reset“-command after communication has been established:

Parameter Expected Measured
Voltage 28.0V
Current 100 mA £+ 5mA

To define the units power consumption under the different operational modes and under different
supply voltages, document the power consumption under the conditions as given below. This part
of the procedure is required to be conducted only once!

Condition 28.0V Current || 26.0V Current | 29.0V Current

Unit unconfigured
(after POWER ON)
Unit in HK mode

Unit in SCl mode

(low activity)

Unit in SCI mode

(high activity, testpulser)
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4.5 Setting up Unit Communication

This short sequence describes how to set up the unit and to establish and check the communication
with the EGSE. This sequence has to be obeyed before performing any of the following tests.

o Make sure the laptop is switched ON

e Switch ON the laboratory power supply. Make sure that the supply voltage is at 28V, or
at least within the margins given in AD-2. After power-on the STEP unit will drain about

2.8W, i.e. the current will be roughly 100 mA.

e On the laptop follow these steps:

— in a terminal browse to /data/etsolol/step/svn/solo/eda/gse/

— start a session with typing ./sologse.py and press enter

— in the prompt you then should read amongst others:
Connected to UNIT via /dev/ttyUSBx
Connected to GSE via /dev/ttyUSBx

reset()
status()

test the communication with the unit (each line followed by an enter):

If status() returns an SoloGSE timeout error, close the session (Ctrl + D), re-plug the
USB cable, restart the session, and repeat the communication test. If status() returns a
list of parameters, the connection to the unit has been established successfully. Use this

session to perform the below listed tests.
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4.3 Unit Impedance Check

After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected
values as given in the table (based on RD-1):

MDM15
Name Pin (+) | Pin (-) | Expected [Q2] | Measurement
Thermistor 1 1 9 15k to 20k *
Thermistor 2 2 10 15k to 20k *
Thermistor 3 3 11 15k to 20k *
Survival Heaters 1 7 14 119
Survival Heaters 2 8 15 119

* See figure below, all thermistors are supposed to show similar results depending on the unit's

temperature.

Temp. °C Ohms ‘ ‘ Temp. °C Ohms
-60 1,342,000 20 18,410
-55 957,000 22 16,950
-50 690,000 24 15,620
-45 503,700 25 15,000
-40 371,300 26 14,410
-35 276,200 28 13,310
-30 207,500 30 12,300
-25 157,200 32 11,370
-20 120,100 34 10,530
-15 92,600 36 9,756
-10 71,940 38 9,047

-5 56,310 40 8,397
0 44,420 42 7,800
2 40,490 44 7,253
4 36,930 46 6,747
6 33,740 48 6,282
8 30,840 50 5,855
10 28,230 52 5,460
12 25,860 54 5,096
14 23,720 56 4,758
16 21,780 58 4,448
18 20,010 60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor's datasheet
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MDM25
Pin (+) Signal Pin (-) Signal Expected [Q2] | Measurement
Nominal power lines and grounding

Chassis | Instrument chassis 15 Chassis gnd <1

Chassis | Instrument chassis 24 Chassis gnd <1

Chassis | Instrument chassis 1 Nom. power > 10M
14 Nom. power return 1 Nom. power > 10M

Redundant power lines

Chassis | Instrument chassis 13 Red. power > 10M

25 Red. power return 13 Red. power > 10M
Nominal communication lines
4 LVDS 125- 16 LVDS 125+ 100
6 CLK 125+ 19 CLK 125- 100
38 LVDS S2I+ 21 LVDS S2I- 50
Redundant communication lines
5 LVDS 125- 17 LVDS 125+ 100
7 CLK 1254+ 20 CLK 125- 100
10 LVDS S2I- 22 LVDS S21+ 50
not connected (NC) pins

2 NC Chassis | Instrument chassis > 10M
3 DGND Chassis | Instrument chassis <1
4 LVDS 12S- Chassis | Instrument chassis > 10M
5 LVDS [25- Chassis | Instrument chassis > 10M
6 CLK 125+ Chassis | Instrument chassis > 10M
7 CLK 125+ Chassis | Instrument chassis > 10M
8 LVDS S21+ Chassis | Instrument chassis > 10M
9 NC Chassis | Instrument chassis > 10M
10 LVDS S2I- Chassis | Instrument chassis > 10M
11 DGND. Chassis | Instrument chassis <1
12 NC Chassis | Instrument chassis > 10M
14 Nom. power return | Chassis | Instrument chassis 100k
16 LVDS 125+ Chassis | Instrument chassis > 10M
17 LVDS 125+ Chassis | Instrument chassis > 10M
18 NC Chassis | Instrument chassis > 10M
19 CLK 125- Chassis | Instrument chassis > 10M
20 CLK 125- Chassis | Instrument chassis > 10M
21 LVDS S2I- Chassis | Instrument chassis > 10M
22 LVDS S2I+ Chassis | Instrument chassis > 10M
23 NC Chassis | Instrument chassis > 10M
25 Red. power return | Chassis | Instrument chassis 100k
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the
unit and after transport of the EGSE.

wig-09-18
MDM25 EM Haviss
Pin (+) Signal Pin (-) Signal Expected [V] | Measurement oL es
1 Nom. power 14 Nom. power ret. 28 or 0 * 279 ( §TeP
13 Red. power 25 Red. power ret. 28 or 0 * o
* 28V expected if connected to the corresponding NOM or RED port, 0V otherwise.
any other pin 15 Chassis gnd <3 Lotk o
MDM15
1 Thermistor 1 9 Thermistor 1 thd by ADS *
2 Thermistor 2 10 Thermistor 2 tbd by ADS *
3 Thermistor 3 11 Thermistor 3 thd by ADS *
7 Surv Heaters 1 14 Surv Heaters 1 28
8 Surv Heaters 2 15 Surv Heaters 2 28

* \Joltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected.

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 100 mA at 28V,
so about 2.8 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the “Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption
is expected to increase to 100mA + 5mA. For the unconfigured unit (after power ON), or
after a “reset “-command after communication has been established:

Parameter Expected Measured
Voltage 28.0V
Current 100 mA 4+ 5mA

To define the units power consumption under the different operational modes and under different
supply voltages, document the power consumption under the conditions as given below. This part
of the procedure is required to be conducted only once!

Condition 28.0V Current || 26.0V Current || 29.0V Current
Unit unconfigured
(after POWER ON)
Unit in HK mode

Unit in SCI mode

(low activity)

Unit in SCl mode

(high activity, testpulser)
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4.5 Setting up Unit Communication

This short sequence describes how to set up the unit and to establish and check the communication
with the EGSE. This sequence has to be obeyed before performing any of the following tests.

e Make sure the laptop is switched ON

e Switch ON the laboratory power supply. Make sure that the supply voltage is at 28V, or
at least within the margins given in AD-2. After power-on the STEP unit will drain about
2.8W, i.e. the current will be roughly 100 mA.

e On the laptop follow these steps:

in a terminal browse to /data/etsolol/step/svn/solo/eda/gse/

— start a session with typing ./sologse.py and press enter

in the prompt you then should read amongst others:
Connected to UNIT via /dev/ttyUSBx
Connected to GSE via /dev/ttyUSBx

test the communication with the unit (each line followed by an enter):

reset()
status()

If status() returns an SoloGSE timeout error, close the session (Ctrl + D), re-plug the
USB cable, restart the session, and repeat the communication test. If status() returns a
list of parameters, the connection to the unit has been established successfully. Use this
session to perform the below listed tests.
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4.3 Unit Impedance Check
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After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected
values as given in the table (based on RD-1):

p\al\ﬁ Lot Jowe
MDM15
Name Pin (+) | Pin (-) | Expected [Q] | Measurement

Thermistor 1 1 9 15k to 20k * | (23S k

Thermistor 2 2 10 15k to 20k * 9. 61 k

Thermistor 3 3 11 15k to 20k * | | .4 L
Survival Heaters 1 7 14 119 Wy <
Survival Heaters 2 8 15 119 ('8, Y P

* See figure below, all thermistors are supposed to show similar results depending on the unit's

; Temp. °C Ohms

temperature.

L Temp. °C Ohms ‘
-60 1,342,000
-55 957,000
-50 690,000
-45 503,700
-40 371,300
-35 276,200
-30 207,500
-25 157,200
-20 120,100
-15 92,600
-10 71,940
-5 56,310

0 44,420
2 40,490
4 36,930
6 33,740
8 30,840
10 28,230
12 25,860
14 23,720
16 21,780
18 20,010

20 18,410
22 16,950
24 15,620
25 15,000
26 14,410
28 13,310
30 12,300
32 11,370
34 10,530
36 9,756
38 9,047
40 8,397
42 7,800
44 7,253
46 6,747
48 6,282
50 5,855
52 5,460
54 5,096
56 4,758
58 4,448
60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor's datasheet
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MDM25
Pin (+) Signal Pin (-) Signal Expected [€2] | Measurement
Nominal power lines and grounding

Chassis | Instrument chassis 15 Chassis gnd <1 0.6

Chassis | Instrument chassis 24 Chassis gnd <1 0.5

Chassis | Instrument chassis 1 Nom. power > 10M Cper
14 Nom. power return 1 Nom. power > 10M c;pb

Redundant power lines 3

Chassis | Instrument chassis 13 Red. power > 10M oY

25 Red. power return 13 Red. power > 10M Iy,
Nominal communication lines
4 LVDS 125- 16 LVDS 125+ 100 {02.4
6 CLK 125+ 19 CLK I2S- 100 i0z.8
8 LVDS S2I+ 21 LVDS S2I- 50 S\ A
Redundant communication lines
5 LVDS 125- 17 LVDS 125+ 100 102 .
7 CLK 125+ 20 CLK 125- 100 joz g
10 LVDS S2I- 22 LVDS S2l+ 50 5, 6
not connected (NC) pins
2 NC Chassis | Instrument chassis > 10M I
3 DGND Chassis | Instrument chassis <1 o,
4 LVDS 125- Chassis | Instrument chassis >10M N
5 LVDS 12S- Chassis | Instrument chassis > 10M e
6 CLK 125+ Chassis | Instrument chassis > 10M P~
7 CLK 125+ Chassis | Instrument chassis > 10M (.,Y;__
8 LVDS S21+ Chassis | Instrument chassis > 10M ciin
9 NC Chassis | Instrument chassis > 10M ot
10 LVDS S2I- Chassis | Instrument chassis > 10M L,\'.,,,\_
11 DGND. Chassis | Instrument chassis <1 5.2
12 NC Chassis | Instrument chassis >10M R
14 Nom. power return | Chassis | Instrument chassis 100k ygv/'_ 0k
16 LVDS 125+ Chassis | Instrument chassis > 10M Mo
17 LVDS 125+ Chassis | Instrument chassis > 10M i
18 NC Chassis | Instrument chassis > 10M L'{L
19 CLK [2S- Chassis | Instrument chassis > 10M R
20 CLK 125- Chassis | Instrument chassis > 10M (,.',J()/\
21 LVDS S2I- Chassis | Instrument chassis > 10M u/;o_,h
22 LVDS S214 Chassis | Instrument chassis > 10M Mﬂ
23 NC Chassis | Instrument chassis > 10M p\fr“
25 Red. power return | Chassis | Instrument chassis 100k 99 @ b
N

WIK-29-17
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the
unit and after transport of the EGSE.

MDM25

Pin (+) Signal Pin (-) Signal Expected [V] | Measurement
1 Nom. power 14 Nom. power ret. 28 orQ *
13 Red. power 25 Red. power ret. 28 or Q0 *

* 28V expected if connected to the corresponding NOM or RED port,

0V otherwise.

any other pin 15 Chassis gnd <3
MDM15
1 Thermistor 1 9 Thermistor 1 tbd by ADS *
2 Thermistor 2 10 Thermistor 2 tbd by ADS *
3 Thermistor 3 11 Thermistor 3 tbd by ADS *
7 Surv Heaters 1 14 Surv Heaters 1 28
8 Surv Heaters 2 15 Surv Heaters 2 28

* Voltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected.

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 100 mA at 28V,
so about 2.8 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the "“Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption
is expected to increase to 100mA 4 5mA. For the unconfigured unit (after power ON), or
after a “reset “-command after communication has been established:

Parameter Expected Measured 2E p N O M
Voltage 28.0V & 27 7V 2%.9v
Current 100 mA £ 5mA o, /0 H# 010

To define the units power consumption under the different operational modes and under different gf ; ,}'7,_.4&_‘
supply voltages, document the power consumption under the conditions as given below. This part

of the procedure is required to be conducted only once!

Vi03-0.i0 A

Condition

28.0V Current

26.0V

Current || 29.0V

Current

Unit unconfigured
(after POWER ON)

Unit in HK mode

Unit in SCI mode
(low activity)

Unit in SCI mode
(high activity, testpulser)

S A

G ’(2({\ /5‘ UCM

UN@EE S
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4.5 Setting up Unit Communication

This short sequence describes how to set up the unit and to establish and check the communication
with the EGSE. This sequence has to be obeyed before performing any of the following tests.

e Make sure the laptop is switched ON

e Switch ON the laboratory power supply. Make sure that the supply voltage is at 28V, or
at least within the margins given in AD-2. After power-on the STEP unit will drain about
2.8W, i.e. the current will be roughly 100 mA.

e On the laptop follow these steps:

— in a terminal browse to /data/etsolol/step/svn/solo/eda/gse/

— start a session with typing ./sologse.py and press enter

— in the prompt you then should read amongst others:
Connected to UNIT via /dev/ttyUSBx
Connected to GSE via /dev/ttyUSBx

reset()
status()

test the communication with the unit (each line followed by an enter):

If status() returns an SoloGSE timeout error, close the session (Ctrl + D), re-plug the
USB cable, restart the session, and repeat the communication test. If status() returns a
list of parameters, the connection to the unit has been established successfully. Use this
session to perform the below listed tests.
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4.3 Unit Impedance Check
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After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected
values as given in the table (based on RD-1):

MDM15
Name Pin (+) | Pin (-) | Expected [Q2] | Measurement
Thermistor 1 1 9 15k to 20k * | (.38 Je.
Thermistor 2 2 10 15k to 20k * | {27 k CTC/
Thermistor 3 3 11 15k to 20k * 1b.20 Kk
Survival Heaters 1 7 14 119 X L
Survival Heaters 2 8 15 119 (19:§ Romor Cmnteh

* See figure below, all thermistors are supposed to show similar results depending on the unit's

S l".-q"V: v

20C nfsid 240

temperature.

{ Temp. °C Ohms ’
-60 1,342,000
-55 957,000
-50 690,000
-45 503,700
-40 371,300
-35 276,200
-30 207,500
-25 157,200
-20 120,100
-15 92,600
-10 71,940
-5 56,310

0 44,420
2 40,490
4 36,930
6 33,740
8 30,840
10 28,230
12 25,860
14 23,720
16 21,780
18 20,010

[ Temp.°C | Ohms —| cla. Fe St
20 18,410
22 16,950
24 15,620
25 15,000
26 14,410
28 13,310
30 12,300
32 11,370
34 10,530
36 9,756
38 9,047
40 8,397
42 7,800
44 7,253
46 6,747
48 6,282
50 5,855
52 5,460
54 5,096
56 4,758
58 4,448
60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor’'s datasheet
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MDM25
Pin (+) Signal Pin (-) Signal Expected [Q2] | Measurement
Nominal power lines and grounding

Chassis | Instrument chassis 15 Chassis gnd <1 2.7

Chassis | Instrument chassis 24 Chassis gnd <1 9,3

Chassis | Instrument chassis 1 Nom. power > 10M Oyre.
14 Nom. power return 1 Nom. power > 10M ,,,fﬂ,m

Redundant power lines &

Chassis | Instrument chassis 13 Red. power > 10M ANin

25 Red. power return 13 Red. power > 10M (_’f&
Nominal communication lines v
4 LVDS 125- 16 LVDS 125+ 100 107,
6 CLK 125+ 19 CLK 125- 100 [02. D
8 LVDS S2I+ 21 LVDS S2I- 50 S F
Redundant communication lines
5 LVDS 12S- 17 LVDS 125+ 100 162-9
7 CLK 125+ 20 CLK 125- 100 i83.0
10 LVDS S2I- 22 LVDS S21+ 50 52,0
not connected (NC) pins

2 NC Chassis | Instrument chassis > 10M o3
3 DGND Chassis | Instrument chassis <1 o e
4 LVDS 125- Chassis | Instrument chassis > 10M O
5 LVDS 125- Chassis | Instrument chassis > 10M —
6 CLK 125+ Chassis | Instrument chassis > 10M ,;AM
7 CLK 125+ Chassis | Instrument chassis > 10M Dypen
8 LVDS S21+ Chassis | Instrument chassis > 10M P e
9 NC Chassis | Instrument chassis >10M s
10 LVDS S2I- Chassis | Instrument chassis > 10M 1‘:.M
11 DGND. Chassis | Instrument chassis <1 - X
12 NC Chassis | Instrument chassis >10M pan
14 Nom. power return | Chassis | Instrument chassis 100k 99,9 k
16 LVDS 125+ Chassis | Instrument chassis > 10M .
17 LVDS 125+ Chassis | Instrument chassis > 10M ;’«‘,&
18 NC Chassis | Instrument chassis > 10M .
19 CLK 125- Chassis | Instrument chassis > 10M s
20 CLK 125- Chassis | Instrument chassis > 10M ,;w},_
21 LVDS S2I- Chassis | Instrument chassis > 10M L
22 LVDS S21+ Chassis | Instrument chassis > 10M s
23 NC Chassis | Instrument chassis > 10M L
25 Red. power return | Chassis | Instrument chassis 100k "94,9
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the
unit and after transport of the EGSE.

MDM25 /
Pin (+) Signal Pin (-) Signal Expected [V] | Measurement | Nom R d
1 Nom. power 14 Nom. power ret. 28 or 0 * 2% 95 v/c 2 /
13 Red. power 25 Red. power ret. 28 or 0 * @/2’1,3¢ e ch
* 28V expected if connected to the corresponding NOM or RED port, 0V othérwise.
any other pin 15 Chassis gnd <3 L2 gzl st /e 4
MDM15 : ’
1 Thermistor 1 9 Thermistor 1 tbd by ADS *
2 Thermistor 2 10 Thermistor 2 tbd by ADS *
3 Thermistor 3 11 Thermistor 3 tbd by ADS *
7 Surv Heaters 1 14 Surv Heaters 1 28
8 Surv Heaters 2 15 Surv Heaters 2 28
* Voltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected.
After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 100 mA at 28V,
so about 2.8 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the "“Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption
is expected to increase to 100mA £ 5mA. For the unconfigured unit (after power ON), or
after a “reset“~-command after communication has been established:
Parameter Expected Measured
Voltage 28.0V 29%. 4 o Mt
Current 100 mA + 5mA O 1o 4 R

To define the units power consumption under the different operational modes and under different
supply voltages, document the power consumption under the conditions as given below. This part
of the procedure is required to be conducted only once!

Condition 28.0V Current || 26.0V Current || 29.0V Current
Unit unconfigured
(after POWER ON)
Unit in HK mode

Unit in SCI mode

(low activity)

Unit in SCI mode

(high activity, testpulser)

— D ; ;o : 7
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4.5 Setting up Unit Communication

- This short sequence describes how to set up the unit and to establish and check the communication
with the EGSE. This sequence has to be obeyed before performing any of the following tests.

e Make sure the laptop is switched ON

e Switch ON the laboratory power supply. Make sure that the supply voltage is at 28V, or
at least within the margins given in AD-2. After power-on the STEP unit will drain about

2.8W, i.e. the current will be roughly 100 mA.

e On the laptop follow these steps:

start a session with typing ./sologse.py and press enter

in the prompt you then should read amongst others:
Connected to UNIT via /dev/ttyUSBx
Connected to GSE via /dev/ttyUSBx

I

reset()
status()

in a terminal browse to /data/etsolol/step/svn/solo/eda/gse/

test the communication with the unit (each line followed by an enter):

If status() returns an SoloGSE timeout error, close the session (Ctrl 4+ D), re-plug the
USB cable, restart the session, and repeat the communication test. If status() returns a
list of parameters, the connection to the unit has been established successfully. Use this

session to perform the below listed tests.
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4.3 Unit Impedance Check

After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected
values as given in the table (based on RD-1):

MDM15
Name Pin (+) | Pin (=) Expected [2] | Measurement

Thermistor 1 1 9 15k to 20k * | 9 ( Le

Thermistor 2 2 10 | 15kto 20k * | A9 L¢

Thermistor 3 3 11 | 15k to 20k * | AJ [
Survival Heaters 1 7 14 119 A48,
Survival Heaters 2 38 15 119 118 S

* See figure below, all thermistors are supposed to show similar results depending on the unit's
temperature.

Temp.°C | Ohms ] ( Temp. °C Ohms T
-60 1,342,000 20 18,410
-55 957,000 22 16,950
-50 690,000 24 15,620
-45 503,700 25 15,000
-40 371,300 26 14,410
-35 276,200 ‘ 28 13,310
-30 207,500 30 12,300
-25 157,200 32 11,370
-20 120,100 34 10,530
-15 92,600 36 9,756
-10 71,940 38 9,047

-5 56,310 40 8,397
0 44,420 42 7,800
2 40,490 44 7,253
4 36,930 46 6,747
6 33,740 48 6,282
8 30,840 50 5,855
10 28,230 52 5,460
12 25,860 54 5,096
14 23,720 56 4,758
16 21,780 58 4,448
18 20,010 60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor’'s datasheet
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MDM25
Pin (+) Signal Pin (-) Signal Expected [Q2] | Measurement
Nominal power lines and grounding
Chassis | Instrument chassis 15 Chassis gnd <1 n
Chassis | Instrument chassis 24 Chassis gnd <1 6,9
Chassis | Instrument chassis 1 Nom. power > 10M O‘L
14 Nom. power return 1 Nom. power > 10M Oy
Redundant power lines
Chassis | Instrument chassis 13 Red. power > 10M Ol
25 Red. power return 13 Red. power > 10M QL
Nominal communication lines
4 LVDS 125- 16 LVDS 125+ 100 ;('(}35‘ 0
6 CLK 125+ 19 CLK 125- 100 103 |
8 LVDS S21+ 21 LVDS S2I- 50 SZ,‘/
Redundant communication lines !
5 LVDS 125- 17 LVDS 125+ 100 A4 7
7 CLK 125+ 20 CLK 125- 100 A0 ‘,
10 LVDS S2I- 22 LVDS S2I+ 50 Szl
not connected (NC) pins
2 NC Chassis | Instrument chassis > 10M O/
3 DGND Chassis | Instrument chassis <1 0, %
4 LVDS 12S- Chassis | Instrument chassis > 10M al
5 LVDS 12S- Chassis | Instrument chassis > 10M (L
6 CLK 1254 Chassis | Instrument chassis > 10M 0L
7 CLK 125+ Chassis | Instrument chassis > 10M Y
8 LVDS S2I+ Chassis | Instrument chassis >10M O
9 NC Chassis | Instrument chassis > 10M 3
10 LVDS S2I- Chassis | Instrument chassis > 10M ol
11 DGND. Chassis | Instrument chassis <1 YR
12 NC Chassis | Instrument chassis > 10M Na
14 Nom. power return | Chassis | Instrument chassis 100k A4 9 K
16 LVDS 125+ Chassis | Instrument chassis > 10M aC
1r LVDS 125+ Chassis | Instrument chassis > 10M A
18 NC Chassis | Instrument chassis > 10M O
19 CLK 125- Chassis | Instrument chassis > 10M ¢
20 CLK 125- Chassis | Instrument chassis > 10M oL
21 LVDS S2I- Chassis | Instrument chassis > 10M OL
22 LVDS S2I+ Chassis | Instrument chassis > 10M oL
23 NC Chassis | Instrument chassis > 10M oL
25 Red. power return | Chassis | Instrument chassis 100k

919 &
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the
unit and after transport of the EGSE.

MDM25
Pin (+) Signal Pin (-) Signal Expected [V] | Measurement
1 Nom. power 14 Nom. power ret. 28 or 0 * 0
13 Red. power 25 Red. power ret. 28 or 0 * 0(2/5\0\/
* 28V expected if connected to the corresponding NOM or RED port, 0V otherwise.
any other pin 15 Chassis gnd <3 v
MDM15
1 Thermistor 1 9 Thermistor 1 thd by ADS *
2 Thermistor 2 10 Thermistor 2 thd by ADS *
3 Thermistor 3 11 Thermistor 3 thd by ADS *
7 Surv Heaters 1 14 Surv Heaters 1 28
8 Surv Heaters 2 15 Surv Heaters 2 28

* Voltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected.

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 100 mA at 28V,
so about 2.8 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the "Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption
is expected to increase to 100mA £ 5mA. For the unconfigured unit (after power ON), or
after a “reset “~command after communication has been established:

Parameter Expected Measured
Voltage 28.0V 28,0
Current 100mA £ 5mA Al A

To define the units power consumption under the different operational modes and under different
supply voltages, document the power consumption under the conditions as given below. This part
of the procedure is required to be conducted only once!

Condition 28.0V Current || 26.0V Current || 29.0V Current

Unit unconfigured
(after POWER ON)
Unit in HK mode

Unit in SCI mode

(low activity)

Unit in SCl mode

(high activity, testpulser)
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4.5 Setting up Unit Communication

This short sequence describes how to set up the unit and to establish and check the communication
with the EGSE. This sequence has to be obeyed before performing any of the following tests.

e Make sure the laptop is switched ON

e Switch ON the laboratory power supply. Make sure that the supply voltage is at 28V, or
at least within the margins given in AD-2. After power-on the STEP unit will drain about
2.8W, i.e. the current will be roughly 100 mA.

e On the laptop follow these steps:

— in a terminal browse to /data/etsolol/step/svn/solo/eda/gse/

start a session with typing ./sologse.py and press enter

— in the prompt you then should read amongst others:
Connected to UNIT via /dev/ttyUSBx
Connected to GSE via /dev/ttyUSBx

reset()
status()

test the communication with the unit (each line followed by an enter):

If status() returns an SoloGSE timeout error, close the session (Ctrl + D), re-plug the
USB cable, restart the session, and repeat the communication test. If status() returns a
list of parameters, the connection to the unit has been established successfully. Use this
session to perform the below listed tests.
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4.6 Performing an Ad-Hoc Functional and Performance Test

The ad-hoc functional and performance test is used to check the ad-hoc functionality and per-
formance of the unit and its sub-assemblies. This test checks the communication with and the
functionality of the different sub-assemblies (FPGA, SRAM, EEPROM, IdeF-X, ADCs). The re-
sults of the various operations are internally checked for correctness. In the case of the ADCs, the
user has to judge whether the determined temperatures are plausible. It shall be noted that the
IdeF-X (IX) temperatures always tend to be a few degrees higher than the other temperatures if
the system is in a thermally stable condition. Also data is acquired to evaluate the performance
of the unit. To perform the above mentioned test, the following procedure needs to be obeyed:

In the prompt of the session type (each line followed by an enter):

reset()
import solo.step.fft as fft
f = fft.fft(msqg)

+ Start("filename*)

+ f.test()

+ Stop()

To see and evaluate the test results, run the following commands in a second terminal (each
line followed by an enter):

step_parser —fft j filename.dat — less

The results of this test are summarized in the output. An OK means that the subsystem test
was successfully passed. In some cases it is required to check whether the output (temperatures,
currents, voltages, or received strings) are plausible. If so, these subsystem tests can be inter-
preted as passed. Also, check the sigmas of the FFT results. The large pixels are supposed to
show a sigma lower than or about 7. The sigmas of the small pixels are expected between 4 and
5. As the result (determined sigma) mainly depends on how long the unit was unpowered while
being unpurged, the assessment of the result is laid to the instrument responsible solely and no
hard success limits are defined. The values have been observed to increase up to 13 or so (after
long rework activities). To repeat the test, the command marked with a preceding “+" needs to
be repeated.



Reference:

STEP FS Functional test | SO-EPD-KIE-TP-0051
Issue: 1 Rev.: 2

plan and procedure Date: 14/8/2018
Page 16 of 19

zeap

Christian-Albrechts-Universitat zu Kiel

4.7 Performing an Ad-Hoc Performance Test

The ad-hoc performance test is used to check the ad-hoc performance of the unit. This test
checks the noise levels of the IdeF-X channels. As the noise levels depend on several environmental
parameters (temperatures, stray light, and EMI) this test is for information only and the results
do not serve as PASS/FAIL criteria. Nevertheless, this check may serve as an indicator for a
potential degradation of the unit's performance. To perform the ad-hoc performance test, the
following procedure needs to be obeyed:

In the prompt of the session type (each line followed by an enter):

reset()

config STEP()

optimize_thresholds(ix=1, freq=1., filename=""folder and filename.txt*)
config_STEP()

optimize_thresholds(ix=2, freq=1., filename=""folder and filename.txt ")

The results of this test are printed to the screen and saved in the defined file (use a logging
file on asterix for each unit).

for FM: solo/STEP/STEP/models_FM_FS_PQM_PF/FM/FM_acquired_data/thresholds_FM.txt
for FS: solo/STEP/STEP /models_.FM_FS_PQM_PF/FS/FS_acquired_data/thresholds_FS.txt
for PQM: solo/STEP/STEP /models_FM_FS_PQM_PF/PQM/PQM _acquired_data/thresholds_PQM.txt
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4.8 Configuring the Unit to Operational Modes

The unit can be set to different operational modes following the steps declared below. The config-
parameter defines the unit (valid options are: FM, FS, PQM, or PF) and choses the thresholds
to apply accordingly. The index-parameter defines the operational mode the unit will be set into.
The valid options with explanations are given at the bottom of this page. The resulting data
stream on the one hand, and the supply voltage and current as measured by the EGSE on the
other hand are sent via the EGSE to the notebook and stored in user-defined files. To set the
unit to the desired operational mode, follow the sequence as given below.

In the prompt of the session type (each line followed by an enter):

+ reset()
+ StartIndex("folder and filename.dat”, index = " calib” , config = "FS")

It will take up to two minutes until the unit is fully configured. When configured, the prompt
in the shell will get available, again. To stop the test, enter Stop() followed by reset(), and
flush(). To optionally parse the data, open a second shell, navigate to the same folder and
execute the following command:

step_parser -f -A filename.defs < filename.dat

To stop the parser, press Ctrl 4+ C.

Excerpt of valid options for the index parameter are:

index

short description

applicablility for functional tests

hk

Housekeeping mode: Provides housekeeping data
in Flight configuration but no detector signals will
be acquired or processed.

Not relevant for functional tests, can
be used to check the configuration of
the unit.

nominal

Nominal mode: Provides housekeeping and sci-
ence data in Flight configuration. Only the large
pixels of the detectors are active.

Not relevant for functional tests, can
be used to check the configuration of
the unit.

small

Same mode as nominal, but with small pixels ac-
tive

Not relevant for functional tests, can
be used to check the configuration of
the unit.

calib

Calibration mode: All pixels are active and provide
streaming data (full information, no I3 processing)
and housekeeping data. Not Flight representative

Not relevant for foreseen functional
tests, can be used to calibrate the
units or check for susceptibility.

pcalib

Calibration mode with test pulsers: Same mode as
calib, but with testpulser signals cycling through
all channels of both detectors at four different
energies. Let it run for more than 30 minutes.

Very thorough test of the detectors
performace, thus shall be executed
at key points (after assembly, before
possible delivery, in between some of
the environmental tests)
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4.3 Unit Impedance Check

After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected
values as given in the table (based on RD-1):

Name Pin (+) | Pin (-) | Expected [Q2] | Measurement
Thermistor 1 1 9 15k to 20k * | A(, He
Thermistor 2 2 10 | 15k to 20k * | A( (L
Thermistor 3 3 11 15k to 20k * | 4¢ 31K

Survival Heaters 1 7 14 119 A3 .4
Survival Heaters 2 8 15 119 AN S

* See figure below, all thermistors are supposed to show similar results depending on the unit's

temperature.

Temp. °C | Ohms I | Temp. °C | Ohms
-60 1,342,000 20 18,410
-55 957,000 22 16,950
-50 690,000 24 15,620
-45 503,700 25 15,000
-40 371,300 26 14,410
-35 276,200 28 13,310
-30 207,500 30 12,300
-25 157,200 32 11,370
-20 120,100 34 10,530
-15 92,600 36 9,756
-10 71,940 38 9,047

-5 56,310 40 8,397
0 44,420 42 7,800
2 40,490 44 7,253
4 36,930 46 6,747
6 33,740 48 6,282
8 30,840 50 5,855
10 28,230 52 5,460
12 25,860 54 5,096
14 23,720 56 4,758
16 21,780 58 4,448
18 20,010 60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor’s datasheet
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Pin (1) Expected [1]

Chassis | Instrument chassis 15 Chassis gnd
Chassis | Instrument chassis 24 Chassis gnd <1
Chassis | Instrument chassis 1 Nom. power > 10M
14 Nom. power return 1 Nom. power > 10M )

Chassis 13 Red. power > 10M

Instrument chassis

25 Red. power return 13 Red. power > 10M
4 LVDS 125- 16 LVDS 125+ 100
6 CLK 125+ 19 CLK 125- 100
8 LVDS S21+ 21 - LVDS S2I- 50
5 LVDS 125- 17 LVDS 125+ 100
7 CLK 125+ 20 CLK 125- 100
10 7 LV SQI 22 LVDS S21+ 50

2 NC Chassis | Instrument chassis > 10M
3 DGND Chassis | Instrument chassis <1

4 LVDS I25- Chassis | Instrument chassis > 10M
5 LVDS 125- Chassis | Instrument chassis > 10M
6 CLK 125+ Chassis | Instrument chassis > 10M
7 CLK 125+ Chassis | Instrument chassis > 10M
8 LVDS S21+ Chassis | Instrument chassis > 10M
9 NC Chassis | Instrument chassis > 10M
10 LVDS S2I- Chassis | Instrument chassis > 10M
11 DGND. Chassis | Instrument chassis <1

12 NC Chassis | Instrument chassis > 10M
14 Nom. power return | Chassis | Instrument chassis 100k
16 LVDS 125+ Chassis | Instrument chassis > 10M
17 LVDS 125+ Chassis |'Instrument chassis > 10M
18 NC Chassis/| Instrument chassis > 10M
19 CLK 125- Chassis | Instrument chassis > 10M
20 CLK 125- Chassis | Instrument chassis > 10M
21 LVDS S2I- Chassis | Instrument chassis > 10M
22 LVDS S21+ Chassis | Instrument chassis > 10M
23 NC Chassis | Instrument chassis > 10M
25 Red. power return | Chassis | Instrument chassis 100k
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the
unit and after transport of the EGSE.

Pin (+) Signal Pin (-) Signal | Expected [V] | Measurement
1 Nom. power 14 Nom. power ret. 28 or 0 *
13 Red. power 25 Red. power ret. 28 or 0 *
* 28V expected if connected to the corresponding NOM or RED port, 0V otherwise.
any other pin 15 Chassis gnd <3
1 Thermistor 1 9 Thermistor 1 tbd by ADS *
2 Thermistor 2 107 Thermistor 2 | tbd by ADS *
3 Thermistor 3 11 Thermistor 3 | tbd by ADS *
7 Surv Heaters 1 14 Surv Heaters 1 28
8 Surv Heaters 2 15 Surv Heaters 2 28

* Voltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected.

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 100 mA at 28V,
so about 2.8 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the “Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption
is expected to increase to 100mA £ 5mA. For the unconfigured unit (after power ON), or
after a “reset“-command after communication has been established:

Parameter Expected Measured
Voltage 28.0V 14, Q0 /
Current 100 mA £+ 5mA A9 A

To define the units power consumption under the different operational modes and under different
supply voltages, document the power consumption under the conditions as given below. This part
of the procedure is required to be conducted only once!

Condition 28.0V Current (| 26.0V Current || 29.0V Current
Unit unconfigured
(after POWER ON)
Unit in HK mode

Unit in SCI mode

(low activity)

Unit in SCI mode

(high activity, testpulser)

CO lvn e e on by e &TFF‘T -Fa&&((y(

Lo
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4.3 Unit Impedance Check

After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected
values as given in the table (based on RD-1):

Name Pin (+) | Pin (-) | Expected [©2] | Measurement
Thermistor 1 1 9 15k to 20k * | A%} i,
Thermistor 2 2 10 15k to 20k * | A} 1l
Thermistor 3 3 11 15k to 20k * | A} )i

Survival Heaters 1 7 14 119 A48.8
Survival Heaters 2 8 15 119 A Y

* See figure below, all thermistors are supposed to show similar results depending on the unit's

temperature.

LTemp. e Ohms |
-60 1,342,000
-55 957,000
-50 690,000
-45 503,700
-40 371,300
-35 276,200
-30 207,500
-25 157,200
-20 120,100
-15 92,600
-10 71,940
-5 56,310

0 44,420
2 40,490
4 36,930
6 33,740
8 30,840
10 28,230
12 25,860
14 23,720
16 21,780
18 20,010

[ Temp.°C | Ohms
20 18,410
22 16,950
24 15,620
25 15,000
26 14,410
28 13,310
30 12,300
32 11,370
34 10,530
36 9,756
38 9,047
40 8,397
42 7,800
44 7,253
46 6,747
48 6,282
50 5,855
52 5,460
54 5,096
56 4,758
58 4,448
60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor's datasheet
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Pin (+) Expected [

Chassis | Instrument chassis Chassis gnd

Chassis | Instrument chassis 24 Chassis gnd <1

Chassis | Instrument chassis 1 Nom. power > 10M
14 Nom. power return 1 Nom. power > 10M

Chassis | Instrument chassis 13 Red. power > 10M
25 Red. power return 13 Red. power > 10M
4 LVDS 125- 16 LVDS 125+ 100
6 CLK 125+ 19 CLK 125- 100
8 LVDS S21+4 21 LVDS S2I- 50
5 LVDS 125- 17 LVDS 125+ 100
7 CLK 125+ 20 CLK 125- 100
10 LVDS S2I- 22 LVDS S21+ 50
2 NC Chassis | Instrument chassis > 10M
3 DGND Chassis | Instrument chassis <1
4 LVDS 125- Chassis | Instrument chassis > 10M
5 LVDS 125- Chassis | Instrument chassis > 10M
6 CLK 125+ Chassis | Instrument chassis > 10M
7 CLK 125+ Chassis | Instrument chassis > 10M
3 LVDS S21+ Chassis | Instrument chassis > 10M
9 NC Chassis | Instrument chassis > 10M
10 LVDS S2I- Chassis | Instrument chassis > 10M
11 DGND. Chassis | Instrument chassis <1
12 NC Chassis | Instrument chassis > 10M
14 Nom. power return | Chassis | Instrument chassis 100k
16 LVDS 125+ Chassis | Instrument chassis > 10M
17 LVDS 125+ Chassis | Instrument chassis > 10M
18 NC Chassis | Instrument chassis > 10M
19 CLK 125- Chassis | Instrument chassis > 10M
20 CLK 125~ Chassis | Instrument chassis > 10M
21 LVDS S2I- Chassis | Instrument chassis > 10M
22 LVDS S21+ Chassis | Instrument chassis > 10M
23 NC Chassis | Instrument chassis > 10M
25 Red. power return | Chassis | Instrument chassis 100k
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the
unit and after transport of the EGSE.

Pin (+) Signal Pin (-) Signal Expected [V] | Measurement
1 Nom. power 14 Nom. power ret. 28 or 0 * T
13 Red. power 25 Red. power ret. 28 or Q * N4
* 28V expected if connected to the corresponding NOM or RED port, 0V otherwise.
any other pin 15 Chassis gnd <3 oz
1 Thermistor 1 9 Thermistor 1 tbd by ADS *
2 Thermistor 2 10 Thermistor 2 thbd by ADS *
3 Thermistor 3 11 Thermistor 3 tbd by ADS *
7 Surv Heaters 1 14 Surv Heaters 1 28
8 Surv Heaters 2 15 Surv Heaters 2 28 ﬂ

* Voltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected.

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 100 mA at 28V,
so about 2.8 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the “Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption
is expected to increase to 100mA £ 5mA. For the unconfigured unit (after power ON), or
after a “reset“-command after communication has been established:

Parameter Expected Measured
Voltage 28.0V 2 zO
Current 100 mA £+ 5mA AN o X

To define the units power consumption under the different operational modes and under different
supply voltages, document the power consumption under the conditions as given below. This part
of the procedure is required to be conducted only once!

Condition

28.0V Current || 26.0V

Current || 29.0V Current

Unit unconfigured
(after POWER ON)

Unit in HK mode

Unit in SCI mode
(low activity)

Unit in SCI mode
(high activity, testpulser)

COumursuan C A e~

OW.
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4.3 Unit Impedance Check

After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected
values as given in the table (based on RD-1):

Name Pin (+) | Pin (-) | Expected [Q] | Measurement
Thermistor 1 1 9 15k to 20k * 19.00 Iy
Thermistor 2 2 10 15k to 20k * 1.1 4 g
Thermistor 3 3 11 15k to 20k * 21799 1«

Survival Heaters 1 7 14 119 419 4
Survival Heaters 2 8 15 119 1115 =»

* See figure below, all thermistors are supposed to show similar results depending on the unit's

Temp. °C | Ohms —‘

temperature.

Temp. °C l Ohms ]
-60 1,342,000
-55 957,000
-50 690,000
-45 503,700
-40 371,300
-35 276,200
-30 207,500
-25 157,200
-20 120,100
-15 92,600
-10 71,940

-5 56,310
0 44,420
2 40,490
4 36,930
6 33,740
8 30,840
10 28,230
12 25,860
14 23,720
16 21,780
18 20,010

20 18,410
22 16,950
24 15,620
25 15,000
26 14,410
28 13,310
30 12,300
32 11,370
34 10,530
36 9,756
38 9,047
40 8,397
42 7,800
44 7,253
46 6,747
48 6,282
50 5,855
52 5,460
54 5,096
56 4,758
58 4,448
60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor's datasheet
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Pin (+) Signal Pin (-) Signal Expected [Q2] | Measurement
Chassis | Instrument chassis 15 Chassis gnd <1
Chassis | Instrument chassis 24 Chassis gnd <1
Chassis | Instrument chassis 1 Nom. power > 10M
14 Nom. power return 1 Nom. power > 10M
Chassis | Instrument chassis Red. power > 10M
25 Red. power return 13 Red. power > 10M
4 LVDS 125- LVDS 125+ 100
6 CLK 125+ 19 CLK 125- 100
8 LVDS S2I+ 21 LVDS S2I- 50
5 LVDS 125- 17 LVDS 125+ 100
7 CLK 125+ 20 CLK 125- 100
10 LVDS S2I- 22 LVDS S21+ 50
2 NC Chassis | Instrument chassis > 10M
3 DGND Chassis | Instrument chassis <1
4 LVDS 125- Chassis | Instrument chassis > 10M
5 LVDS 125- Chassis | Instrument chassis > 10M
6 CLK 125+ Chassis | Instrument chassis > 10M
7 CLK 125+ Chassis | Instrument chassis > 10M
8 LVDS S21+ Chassis | Instrument chassis > 10M
9 NC Chassis | Instrument chassis > 10M
10 LVDS S2I- Chassis | Instrument chassis > 10M
11 DGND. Chassis | Instrument chassis <1
12 NC Chassis | Instrument chassis > 10M
14 Nom. power return | Chassis | Instrument chassis 100k
16 LVDS 125+ Chassis | Instrument chassis > 10M
17 LVDS 125+ Chassis | Instrument chassis > 10M
18 NC Chassis | Instrument chassis > 10M
19 CLK 125- Chassis | Instrument chassis > 10M
20 CLK 125- Chassis | Instrument chassis > 10M
21 LVDS S2I- Chassis | Instrument chassis > 10M
22 LVDS S21+ Chassis | Instrument chassis > 10M
23 NC Chassis | Instrument chassis > 10M
25 Red. power return | Chassis | Instrument chassis 100k
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the
unit and after transport of the EGSE.

Pin (+) Signal Pin (-) Signal Expected [V] | Measurement
1 Nom. power 14 Nom. power ret. 28 or 0 * 7).0V
13 Red. power 25 Red. power ret. 28 or 0 * 0V
* 28V expected if connected to the corresponding NOM or RED port, OV otherwise.
any other pin 15 Chassis gnd <3
1 Thermistor 1 9 Thermistor 1 tbd by ADS *
2 Thermistor 2 10 Thermistor 2 tbd by ADS *
3 Thermistor 3 11 Thermistor 3 tbd by ADS *
7 Surv Heaters 1 14 Surv Heaters 1 28
8 Surv Heaters 2 15 Surv Heaters 2 28

* Voltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected.

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 100 mA at 28V,
so about 2.8 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the “Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption
Is expected to increase to 100mA + 5mA. For the unconfigured unit (after power ON), or
after a “reset“-command after communication has been established:

Parameter Expected Measured
Voltage 28.0V AV
Current 100mA £+ 5mA 0}4 v AN

To define the units power consumption under the different operational modes and under different
supply voltages, document the power consumption under the conditions as given below.This part
of the procedure is required to be conducted only once!

Condition 28.0V Current || 26.0V Current || 29.0V Current
Unit unconfigured
(after POWER ON)
Unit in HK mode

Unit in SCI mode

(low activity)

Unit in SCI mode

(high activity, testpulser)

Coluam vt eahow Tl Succe 3 %\A% v
C
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4.9 As Run Functional Test Report

Date and Time | ()¢ 37 20 (§ /(({Q

4.9.1 Functional Test Readiness
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Instrument 1D KEee «8

Firmware revision
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4.9.2 FT Constraints (if applicable)

Safe-to-mate

Impedance check

Set up communication

Additional constraints
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4.9 As Run Functional Test Report

Date and Time \l“ 3}

4.9.1 Functional Test Readiness

Location l/‘-\‘U( Jé’m B~
Personnel /U oy | La,A ‘/\
Instrument 1D g}f‘{) Tq\

Firmware revision

Reason for FT 5/\’\/\("\/( TCT o
Test to be performed \AM Q_QO(LW«\UL FM . S(—\{ . (VS Mﬂ( )

4.9.2 FT Constraints (if applicable)

Safe-to-mate

Impedance check

Set up communication

Additional constraints
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4.3 Unit Impedance Check

After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected
values as given in the table (based on RD-1):

Name Pin (+) | Pin (-) | Expected [Q] | Measurement

Thermistor 1 1 9 15k to 20k * 136«

Thermistor 2 2 10 15k to 20k * AR.R ¢

Thermistor 3 3 11 15k to 20k * AL ak
Survival Heaters 1 7 14 119 4.9
Survival Heaters 2 8 15 119 \\i‘)\'t\

* See figure below, all thermistors are supposed to show similar results depending on the unit's
temperature.

Temp. °C Ohms I ] Temp. °C Ohms —/(C
-60 1,342,000 20 18,410 ‘)‘6 (/
-55 957,000 22 16,950
-50 690,000 24 15,620
-45 503,700 25 15,000
-40 371,300 26 14,410
-35 276,200 28 13,310 A
-30 207,500 30 12,300
-25 157,200 32 11,370
-20 120,100 34 10,530
-15 92,600 36 9,756
-10 71,940 38 9,047
5 56,310 40 8,397
0 44,420 42 7,800
2 40,490 44 7,253
4 36,930 46 6,747
6 33,740 48 6,282
8 30,840 50 5,855
10 28,230 52 5,460
12 25,860 54 5,096
14 23,720 56 4,758
16 21,780 58 4,448
18 20,010 60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor's datasheet
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Pin (+) Signal Pin (-) Signal Expected [Q2] | Measurement
Chassis | Instrument chassis 15 Chassis gnd <1 G- F
Chassis | Instrument chassis 24 Chassis gnd <1 Al
Chassis | Instrument chassis 1 Nom. power >10M Vo L

14 Nom. power return 1 Nom. power >10M a6l
Chassis | Instrument chassis 13 Red. power >10M ol

Red. power return 13 Red. power > 10M
LVDS 125- 16 LVDS 125+ /03

6 CLK 125+ 19 CLK 125- 100 073

8 LVDS S2l+ 21 LVDS S2I- 50 .

5 LVDS 12S- 17 LVDS 125+ 100 02 %

7 CLK 125+ 20 CLK 125- 100 1029

10 LVDS S2I- 22 LVDS S21+ 50 5]

2 NC Chassis | Instrument chassis >10M ol

3 DGND Chassis | Instrument chassis <1 A

4 LVDS 125- Chassis | Instrument chassis > 10M al.

5 LVDS 125- Chassis | Instrument chassis > 10M af

6 CLK 25+ Chassis | Instrument chassis >10M af

7 CLK 125+ Chassis | Instrument chassis >10M ol

8 LVDS S21+ Chassis | Instrument chassis >10M a/

9 NC Chassis | Instrument chassis > 10M af

10 LVDS S2I- Chassis | Instrument chassis >10M al

11 DGND. Chassis | Instrument chassis <1 R

12 NC Chassis | Instrument chassis > 10M ol

14 Nom. power return | Chassis | Instrument chassis 100k qq.9 jc

16 LVDS 125+ Chassis | Instrument chassis > 10M Y

17 LVDS 125+ Chassis | Instrument chassis >10M Y

18 NC Chassis | Instrument chassis > 10M Al

19 CLK 125- Chassis | Instrument chassis > 10M Al

20 CLK 125- Chassis | Instrument chassis >10M Al

21 LVDS S2I- Chassis | Instrument chassis >10M oL

22 LVDS S2I+ Chassis | Instrument chassis > 10M nl_

23 NC Chassis | Instrument chassis > 10M ol

25 Red. power return | Chassis | Instrument chassis 100k 499 K.
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the
unit and after transport of the EGSE.

Expcted V]

Pin (+)
1 Nom. power 14 | Nom. power ret. 280r0* | g8V L Y9mb
13 Red. power 25 Red. power ret. 28 or 0 *

* 28V expected if connected to the corresponding NOM or RED port, OV otherwise.

any other pin 15 Chassis gnd <3
1 Thermistor 1 9 Thermistor 1 thd by ADS *
2 Thermistor 2 10 Thermistor 2 tbd by ADS *
3 Thermistor 3 11 Thermistor 3 tbd by ADS *
7 Surv Heaters 1 14 Surv Heaters 1 28
8 Surv Heaters 2 15 Surv Heaters 2 28

* \oltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected.

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 100 mA at 28V,
so about 2.8 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the “Unit uncon-
figured" as per the table below. After configuration of the sensors, the total power consumption
is expected to increase to 100 mA & 5mA. For the unconfigured unit (after power ON), or
after a “reset“-command after communication has been established:

Parameter Expected Measured
Voltage 28.0V 28V
Current 100mA £ 5mA 9$mA

To define the units power consumption under the different operational modes and under different
supply voltages, document the power consumption under the conditions as given below.This part
of the procedure is required to be conducted only once!

5.0

Condition 28.0V Current || 26.0V Current || 29.0V Current
Unit unconfigured
(after POWER ON)
Unit in HK mode
Unit in SCI mode
(low activity)
Unit in SCI mode
(high activity, testpulser)
f mu( CA’W SFfogLvaf*// MW(&&‘ L_
Alumm WO 1¢3
T
\ (| )

Resoun ot

(.8
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4.9.1 Functional Test Readiness

Location CM L(.NJL (jﬂ o—
£

Personnel é& A

Instrument 1D S/"EP ?’3

Firmware revision

Reason for FT

Test to be performed

4.9.2 FT Constraints (if applicable)

Safe-to-mate \/

Impedance check

Set up communication

Additional constraints
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4.3 Unit Impedance Check

After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected
values as given in the table (based on RD-1):

temperature.

Vv

Name Pin (+) | Pin (-) | Expected [Q2] | Measurement
Thermistor 1 1 9 15k to 20k * | A9 dole
Thermistor 2 2 10 15k to 20k * [ A9,&Clc
Thermistor 3 3 11 15k to 20k * | (& §&i,

Survival Heaters 1 7 14 119 A% .6
Survival Heaters 2 8 15 119 My 5
* See figure below, all thermistors are supposed to show similar results depending on the unit's
Temp. °C Ohms j LTemp. °‘c Ohms ]
-60 1,342,000 20 18,410
-55 957,000 22 16,950
-50 690,000 24 15,620
-45 503,700 25 15,000
-40 371,300 26 14,410
-35 276,200 28 13,310
-30 207,500 30 12,300
-25 157,200 32 11,370
-20 120,100 34 10,530
-15 92,600 36 9,756
-10 71,940 38 9,047
-5 56,310 40 8,397
0 44,420 42 7,800
2 40,490 44 7,253
4 36,930 46 6,747
6 33,740 48 6,282
8 30,840 50 5,855
10 28,230 52 5,460
12 25,860 54 5,096
14 23,720 56 4,758
16 21,780 58 4,448
18 20,010 60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor's datasheet




1eap

Christian-Albrechts-Universitat zu Kiel

STEP FS Functional test
plan and procedure

Reference:
SO-EPD-KIE-TP-0051
Issue: 1 Rev.: 1

Date: 7/3/2017

Page 12 of 19

"Fin (+) Expected (0] | Measurement |

Chassis | Instrument chassis 15 Chassis gnd <1 0f
Chassis | Instrument chassis 24 Chassis gnd <1 @“(\
Chassis | Instrument chassis 1 Nom. power >10M ‘[/
14 Nom. power return 1 Nom. power >10M v
Chassis | Instrument chassis 13 Red. power v
Red. power return Red. power v
4 LVDS 12S- LVDS 125+ 02 X
6 CLK 125+ 19 CLK 125- 100 102,
8 LVDS S2I+ LVDS S2I- 50 St¢
5 | LVDSI2s- 17 LVDS 125+ 100 {023
7 CLK 125+ 20 CLK I25- 100 07 %
10 LVDS S2I- 22 LVDS S21+ 50 C
2 NC Chassis | Instrument chassis > 10M v
3 DGND Chassis | Instrument chassis <1 0.¢
4 LVDS [2S- Chassis | Instrument chassis > 10M 4
5 LVDS 125- Chassis | Instrument chassis >10M v
6 CLK 125+ Chassis | Instrument chassis > 10M v
7 CLK 125+ Chassis | Instrument chassis > 10M V4
8 LVDS S21+ Chassis | Instrument chassis > 10M v
9 NC Chassis | Instrument chassis > 10M V4
10 LVDS S2I- Chassis | Instrument chassis > 10M v
11 DGND. Chassis | Instrument chassis <1 O
12 NC Chassis | Instrument chassis > 10M \/
14 Nom. power return | Chassis | Instrument chassis 100k A4y
16 LVDS 125+ Chassis | Instrument chassis > 10M v
17 LVDS 125+ Chassis | Instrument chassis >10M v
18 NC Chassis | Instrument chassis >10M v
19 CLK 125~ Chassis | Instrument chassis >10M v
20 CLK 125- Chassis | Instrument chassis > 10M v
21 LVDS S2I- Chassis | Instrument chassis > 10M e
22 LVDS S21+ Chassis | Instrument chassis >10M v
23 NC Chassis | Instrument chassis > 10M v
25 Red. power return | Chassis | Instrument chassis 100k LN
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the

unit and after transport of the EGSE.

(PRVELT

TVee (2805 n)

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 100 mA at 28V,
so about 2.8 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the “Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption

s N
Pin (+) Signal Pin (-) Signal Expected [V] | Measyrement
0,
1 Nom. power 14 Nom. power ret. 28 or 0 * V Z) 'UL? v ‘F
13 Red. power 25 Red. power ret. 28 or 0 * vV W <
* 28V expected if connected to the corresponding NOM or RED port, 0V otherwise.
any other pin 15 Chassis gnd <3 VvV (94
1 Thermistor 9 Thermistor thd by ADS * 6V
D Thermistor 2 10 Thermistor 2 | tbd by ADS * £ oV
3 Thermistor 3 11 Thermistor 3 | thd by ADS * / oV
7 Surv Heaters 1 14 Surv Heaters 1 28 / 23 05\/ L)
8 Surv Heaters 2 15 Surv Heaters 2 28 / 23(0\\/ il
* Voltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected. Yaired Uowa A
v Waaly)

is expected to increase to 100 mA + 5mA. For the unconfigured unit (after power ON), or

after a “reset“-command after communication has been established:

Parameter Expected Measured
Voltage 28.0V 7%V
Current 100 mA £ 5mA A0o ~A

To define the units power consumption under the different operational modes and under different
supply voltages, document the power consumption under the conditions as given below.This part
of the procedure is required to be conducted only once!

Condition

28.0V Current || 26.0V Current

29.0V

Current

Unit unconfigured
(after POWER ON)

Unit in HK mode

Unit in SCI mode
(low activity)

Unit in SCI mode
(high activity, testpulser)

KU ancanpul o Mom A &)
“Hred kolols (L‘i-f.) olve ot .qybu%&_i

(X1:

ZL> 644
{8y 500

Wl > -

Pulsen  Wwialy  wawnued (3, 6)
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4.9 As Run Functio&?jl Test Report

Date and Time ,{?—OS\K]L /('(C\J CEST

4.9.1 Functional Test Readiness

Location A\\Lsm *DS wibtahe et
Personnel Lo,u_,.\/ . ()Lb(._,k
Instrument ID STee ?:‘3

Firmware revision

Reason for FT

Test to be performed =N

4.9.2 FT Constraints (if applicable)

Safe-to-mate A// V4
Impedance check W Vv
Set up communication J
Additional constraints

‘ML d,;l;) ;L\U(-« Cor b <« \% - (:O ;/
Sho . Vol Conbon Ol
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4.3 Unit Impedance Check

f‘-‘ Mt“‘[[S

Mt ot
After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected
values as given in the table (based on RD-1):

Name Pin (+) | Pin () | Expected [©2] | Measurement
Thermistor 1 1 9 15k to 20k * | {7z, 9 &2
Thermistor 2 2 10 15k to 20k * 179 b2
Thermistor 3 3 11 15k to 20k * (> Bk

Survival Heaters 1 7 14 119 (& SL
Survival Heaters 2 8 15 119 V(9.9 0L

Ffuvle_{ I vO )
+ 2.0 of (¥

2

* See figure below, all thermistors are supposed to show similar results depending on the unit’s

temperature.

Temp.°C | Ohms

| Temp. °C | Ohms

-60 1,342,000
-56 957,000
-50 690,000
-45 503,700
-40 371,300
-35 276,200
-30 207,500
-25 157,200
-20 120,100
-15 92,600
-10 71,940
-5 56,310
0 44,420
2 40,490
4 36,930
6 33,740
8 30,840
10 28,230
12 25,860
14 23,720
16 21,780
18 20,010

20 18,410
22 16,950
24 15,620
25 15,000
26 14,410
28 13,310
30 12,300
32 11,370
34 10,530
36 9,756
38 9,047
40 8,397
42 7,800
44 7,253
46 6,747
48 6,282
50 5,855
52 5,460
54 5,096
56 4,758
58 4,448
60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor's datasheet
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Ntz fffet

Pin(H) |  Sgual | Pin() |  Sinal | Expected [

Chassis | Instrument chassis 15 Chassis gnd <1 T2 o( L1 s
Chassis | Instrument chassis 24 Chassis gnd <1 @.0,8 L | ye~
Chassis | Instrument chassis 1 Nom. power > 10M o

14 Nom. power return 1 Nom. power > 10M L=
Chassis | Instrument chassis Red. power v

Red. power return Red. power
LVDS 125- 16 LVDS 125+ {03. 7 &

6 CLK 125+ 19 CLK 125- 100 1093 <

8 LVDS S21+ 21 LVDS S2I- 50 527

5 LVDS 125- 17 LVDS 125+ 100 103,93 2

7 CLK 125+ 20 CLK 125- 100 /O E

10 LVDS S2I- 22 LVDS S2I+ 50 CE -]

2 NC Chassis | Instrument chassis >10M I

3 DGND Chassis | Instrument chassis <1 [ 8 -

4 LVDS 12S- Chassis | Instrument chassis > 10M w

5 LVDS 125- Chassis | Instrument chassis > 10M e

6 CLK 125+ Chassis | Instrument chassis > 10M v

7 CLK 125+ Chassis | Instrument chassis >10M v

8 LVDS S21+ Chassis | Instrument chassis > 10M v

9 NC Chassis | Instrument chassis >10M v

10 LVDS S2I- Chassis | Instrument chassis > 10M v

11 DGND. Chassis | Instrument chassis <1 [ TS

12 NC Chassis | Instrument chassis >10M e

14 Nom. power return | Chassis | Instrument chassis 100k (colkc 2

16 LVDS 125+ Chassis | Instrument chassis > 10M g

17 LVDS 125+ Chassis | Instrument chassis >10M o

18 NC Chassis | Instrument chassis > 10M %

19 CLK 125- Chassis | Instrument chassis >10M e

20 CLK 125- Chassis | Instrument chassis > 10M o

21 LVDS S2I- Chassis | Instrument chassis > 10M v

22 LVDS S21+ Chassis | Instrument chassis > 10M v

23 NC Chassis | Instrument chassis >10M o

25 Red. power return | Chassis | Instrument chassis 100k 160 [e <2
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the

unit and after transport of the EGSE. Y-\iomess: NS Qlﬁb
Pin (+) Signal Pin (-) Signal Expected [V] | Measurement
1 Nom. power 14 Nom. power ret. 28 or O * 29 .0 O
13 Red. power 25 Red. power ret. 28 or 0 * o 28.0

* 28V expected if connected to the corresponding NOM or RED port, OV otherwise.
any other pin 15 Chassis gnd

= T

“Thermistor 1 | 9 | Thermistor 1 ! tbd by ADS *

1

2 Thermistor 2 10 Thermistor 2 tbd by ADS *
3 Thermistor 3 11 Thermistor 3 tbd by ADS *
7 Surv Heaters 1 14 Surv Heaters 1 28

8 Surv Heaters 2 15 Surv Heaters 2 28

* Voltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected.

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 100 mA at 28V,
so about 2.8 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the “Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption
is expected to increase to 100 mA £ 5mA. For the unconfigured unit (after power ON), or
after a “reset“-command after communication has been established:

NoM [ Red
Parameter Expected Measured
Voltage 28.0V 280
Current 100 mA + 5mA 3.0% 0.0 9A

To define the units power consumption under the different operational modes and under different
supply voltages, document the power consumption under the conditions as given below.This part
of the procedure is required to be conducted only once!

Condition 28.0V Current || 26.0V Current || 29.0V Current

Unit unconfigured
(after POWER ON)
Unit in HK mode

Unit in SCI mode

(low activity)

Unit in SCI mode

(high activity, testpulser)

SFT verulls RED: all fassed
Nom:  all gassed

Logsg el ooleldls © X0« €AT
A 6(5‘\
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4.9 As Run Functional Test Report

Date and Time

1050

M (5T

4.9.1 Functional Test Readiness

/ﬁ(w x - RANOOM

Location

an \\ﬂ&%

Personnel

Instrument 1D

Firmware revision

Reason for FT

Test to be performed

4.9.2 FT Constraints (if applicable)

Safe-to-mate

A

Impedance check

Vv

Set up communication

Y

Additional constraints
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4.3 Unit Impedance Check

After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected
values as given in the table (based on RD-1):

Name Pin (+) | Pin (-) | Expected [2] | Measurement
Thermistor 1 1 9 15k to 20k * 22% 2
Thermistor 2 2 10 15k to 20k * 1242 len.
Thermistor 3 3 11 15k to 20k * ik

Survival Heaters 1 7 14 119 119.5 .2
Survival Heaters 2 8 15 119 120.2 0

ﬂl/ui/u

* See figure below, all thermistors are supposed to show similar results depending on the unit's

temperature.

Temp. °C Ohms l I Temp.°C | Ohms 1
-60 1,342,000 20 18,410
-55 957,000 22 16,950
-50 690,000 24 15,620
-45 503,700 25 15,000
-40 371,300 26 14,410
-35 276,200 28 13,310
-30 207,500 30 12,300
-25 157,200 32 11,370
-20 120,100 34 10,530
-15 92,600 36 9,756
-10 71,940 38 9,047
-5 56,310 40 8,397

0 44,420 42 7,800
2 40,490 44 7,253
4 36,930 46 6,747
6 33,740 48 6,282
8 30,840 50 5,855
10 28,230 52 5,460
12 25,860 54 5,096
14 23,720 56 4,758
16 21,780 58 4,448
18 20,010 60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor's datasheet




zeap

Christian-Albrechts-Universitat zu Kiel

Reference:

STEP FS Functional test | SO-EPP-KIE-TP-0051
plan and procedure

Issue: 1 Rev.: 1
Date: 7/3/2017
Page 12 of 19

Pin (+) Expected [0]

Chassis

Instrument chassis

Chassis | Instrument chassis 15 Chassis gnd 0.€0
Chassis | Instrument chassis 24 Chassis gnd <1 0.2 .o
Chassis | Instrument chassis 1 Nom. power > 10M v

14 Nom. power return 1 Nom. power > 10M v

* Red. power

25

Red. power return

13 Red. power

> 10M v

4 LVDS I25- LVDS 125+ 100 i03.5.Q
6 CLK 125+ 19 CLK 125- 100 (03,600
8 LVDS S2I+ 21 LVDS S2I- 50 52,9401

17 |  LVDS 125+

5 ~ LVDS 125- 100 (0350
7 CLK 125+ 20 CLK 125- 100 jog i 0
10 LVDS S2I- 22 LVDS S21+ 50 c2.2L9
2 NC Chassis | Instrument chassis > 10M e
3 DGND Chassis | Instrument chassis <1 0.9
4 LVDS 125- Chassis | Instrument chassis > 10M v
5 LVDS 125- Chassis | Instrument chassis > 10M 4
6 CLK 125+ Chassis | Instrument chassis >10M v
7 CLK 125+ Chassis | Instrument chassis >10M g
8 LVDS S2I+ Chassis | Instrument chassis >10M d
9 NC Chassis | Instrument chassis >10M o
10 LVDS S2I- Chassis | Instrument chassis > 10M e
11 DGND. Chassis | Instrument chassis <1 Q4L
12 NC Chassis | Instrument chassis > 10M v
14 Nom. power return | Chassis | Instrument chassis 100k jOO L&
16 LVDS 25+ Chassis | Instrument chassis > 10M T
17 LVDS 125+ Chassis | Instrument chassis > 10M e
18 NC Chassis | Instrument chassis > 10M e
19 CLK [25- Chassis | Instrument chassis >10M v
20 CLK 125~ Chassis | Instrument chassis > 10M v
21 LVDS S2I- Chassis | Instrument chassis > 10M v
22 LVDS S2I+ Chassis | Instrument chassis >10M v
23 NC Chassis | Instrument chassis > 10M v
I i 00 .©le
25 Red. power return | Chassis | Instrument chassis 100k OO .© e
Qo -0 5=/
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the
unit and after transport of the EGSE.

Pin (+) Signal Pin (-) Signal Expected [V] | Measurement
1 Nom. power 14 Nom. power ret. 28 or0 *
13 Red. power 25 Red. power ret. 28 orQ*

* 28V expected if connected to the corresponding NOM or RED port, OV otherwise.
any other pin 15 Chassis gnd”

1 Thermistor 1 9 Thermistor 1 | thd by ADS *
2 Thermistor 2 10 |~ Thermistor 2 | tbd by ADS *
3 Thermistor 3 117 | Thermistor 3 | tbd by ADS *
7 Surv Heaters 1 | 14 Surv Heaters 1 28
8 Surv Heaters2' | 15 Surv Heaters 2 28

* Voltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected.

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 100 mA at 28V,
so about 2.8 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the “Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption
is expected to increase to 100 mA + 5mA. For the unconfigured unit (after power ON), or
after a “reset“-command after communication has been established:

Niw | @eo
Parameter Expected Measured
Voltage 28.0V 94.0 74,0
Current 100 mA £ 5mA 0,0A | o A

To define the units power consumption under the different operational modes and under different
supply voltages, document the power consumption under the conditions as given below.This part
of the procedure is required to be conducted only once!

Condition 28.0V Current || 26.0V | Current || 29.0V Current
Unit unconfigured
(after POWER ON)
Unit in HK mode

Unit in SCI mode

(low activity)

Unit in SCI mode

(high activity, testpulser)

S Ve ol o pasek
eed . —
Yol s (mLm((m&) X0+ 669
%1: 629

fobalds seoed M ghep[olole (Ml*oﬂ‘x‘j 18 A
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4.9 As Run Functional Test Report

Date and Time /(8 0‘3\ ) Q\ /{/‘( 40

4.9.1 Functional Test Readiness

Location A:QLQ m% \QN‘\’SW‘O"({(,\ U“\\b kﬂ‘&

Personnel Z,Ouurn"\ ‘ ‘/L(,LL{—L

Instrument ID &. \-EC ?S

Firmware revision

Reason for FT

Test to be performed Ouy TV W

4.9.2 FT Constraints (if applicable)

Safe-to-mate ol
Impedance check v
Set up communication \./

Additional constraints
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4.3 Unit Impedance Check

After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected
values as given in the table (based on RD-1):

Name Pin (+) | Pin (-) | Expected [2] | Measurement

Thermistor 1 1 9 15k to 20k * 1F2 kO
Thermistor 2 2 10 15k to 20k * JF, ) a
Thermistor 3 3 11 15k to 20k * | 7 2 28

Survival Heaters 1 V4 14 119 119.3 &

Survival Heaters 2 8 15 119 )20 TXL M"\ﬂ

* See figure below, all thermistors are supposed to show similar results depending on the unit's
temperature.

Temp. °C | Ohms I | Temp. °C | Ohms
-60 1,342,000 20 18,410
-55 957,000 22 16,950
-50 690,000 24 15,620
-45 503,700 25 15,000
-40 371,300 26 14,410
-35 276,200 28 13,310
-30 207,500 30 12,300
-25 157,200 32 11,370
-20 120,100 34 10,530
-15 92,600 36 9,756
-10 71,940 38 9,047

-5 56,310 40 8,397
0 44,420 42 7,800
2 40,490 44 7,253
4 36,930 46 6,747
6 33,740 48 6,282
8 30,840 50 5,855
10 28,230 52 5,460
12 25,860 54 5,096
14 23,720 56 4,758
16 21,780 58 4,448
18 20,010 60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor's datasheet
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“Pin (+) Expected [1]

Chassis

Instrument chassis

13

Red. power

Chassis | Instrument chassis Chassis gnd 1 v, 9
Chassis | Instrument chassis 24 Chassis gnd % 1 0.70
Chassis | Instrument chassis 1 Nom. power > 10M “

14 Nom. power return 1 Nom. power > 10M

>10M

25

[ i R e g a shan oo - |

Red. power return

LVDS I25-

13

16

Red. power

LVDS 125+

> 10M

100

toL.\

CLK 125+

19

CLK 125-

100

(62.6.2

8 LVDS S2I+ 21 VDS S2I- 50
5 LVDS 125- 17 LVDS 125+ 100 (026 O

7 CLK 125+ 20 CLK 125 100 (07§ 2

10 LVDS Sai- 22 LVDS S2I+ 50 560

2 NC Chassis | Instrument chassis > 10M v

3 DGND Chassis | Instrument chassis <1 9.5
4 LVDS 12S- Chassis | Instrument chassis > 10M o

5 LVDS 12S- Chassis | Instrument chassis > 10M 74

6 CLK 125+ Chassis | Instrument chassis > 10M v

7 CLK 125+ Chassis | Instrument chassis > 10M v

8 LVDS S2I+ Chassis | Instrument chassis >10M I

9 NC Chassis | Instrument chassis > 10M v

10 LVDS S2I- Chassis | Instrument chassis > 10M v
11 DGND. Chassis | Instrument chassis <1 8.58
12 NC Chassis | Instrument chassis > 10M v

14 Nom. power return | Chassis | Instrument chassis 100k 150 ole
16 LVDS 125+ Chassis | Instrument chassis > 10M vl
17 LVDS [25+ Chassis | Instrument chassis > 10M v
18 NC Chassis | Instrument chassis > 10M I
19 CLK 125- Chassis | Instrument chassis > 10M v
20 CLK 125- Chassis | Instrument chassis >10M V4
21 LVDS S2I- Chassis | Instrument chassis > 10M 7
22 LVDS S21+ Chassis | Instrument chassis > 10M v
23 NC Chassis | Instrument chassis >10M v
25 Red. power return | Chassis | Instrument chassis 100k j00.0 EO
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the
unit and after transport of the EGSE.

Pin (+) Signal Pin (-) Signal Expected [V] | Measurement
1 Nom. power 14 Nom. power ret. 28 or 0 *
13 Red. power 25 Red. power ret. 28 or 0 *

* 28V expected if connected to the corresponding NOM or RED port, OV otherwise.
any other pin

Thermistor 1 | 9 | Thermistor 1 | tbd by ADS *

1

2 Thermistor 2 10 Thermistor 2 tbd by ADS *
3 Thermistor 3 11 Thermistor 3 tbd by ADS *
7 Surv Heaters 1 14 Surv Heaters 1 28

8 Surv Heaters 2 15 Surv Heaters 2 28

* Voltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected.

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 100 mA at 28V,
so about 2.8 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the “Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption
is expected to increase to 100 mA £ 5mA. For the unconfigured unit (after power ON), or
after a “reset“-command after communication has been established:

Muw  Ren

Parameter Expected Measured
Voltage 28.0V IR0V 286V
Current 100 mA + 5mA (0d w Kk ﬂ (06 u~A

To define the units power consumption under the different operational modes and under different
supply voltages, document the power consumption under the conditions as given below.This part
of the procedure is required to be conducted only once!

Condition 28.0V Current || 26.0V Current || 29.0V Current
Unit unconfigured
(after POWER ON)
Unit in HK mode

Unit in SCI mode

(low activity)

Unit in SCI mode

(high activity, testpulser)

ST-‘T : NOM = ad ol [‘)"‘Sgﬂy\
Red -

L ——

S\ﬂﬂ-m( k); \Uﬁm\ uj «Z""
Wwge— ( Qka@ Horenuololy - ghv\u\ A 2 AR
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4.9 As Run Functional Test Report

Date and Time A‘\\ 03 A3 /(4,1 0o

4.9.1 Functional Test Readiness

Location Ll&()l (j@,\m\?\n_\_

Personnel L()w

Instrument ID \QQ}Q —F\S

Firmware revision

Reason for FT

Test to be performed

4.9.2 FT Constraints (if applicable)

Safe-to-mate

Impedance check \/

Set up communication /

Additional constraints
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4.3 Unit Impedance Check

After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected

values as given in the table (based on RD-1):

Name Pin (+) | Pin (-) | Expected [Q2] | Measurement
Thermistor 1 1 9 | 15kto 20k * [ AR < i N
Thermistor 2 2 10 15k to 20k * | A2 ';k n
Thermistor 3 3 11 15k to 20k * [ A4 (e 2

Survival Heaters 1 7 14 119 A8, p
Survival Heaters 2 8 15 119 MY 2.9

* See figure below, all thermistors are supposed to show similar results depending on the unit's
temperature.

Temp. °C I Ohms | l Temp.°C | Ohms
-60 1,342,000 20 18,410
-55 957,000 22 16,950
-50 690,000 24 15,620
-45 503,700 25 15,000
-40 371,300 26 14,410
-35 276,200 28 13,310
-30 207,500 30 12,300
-25 157,200 32 11,370
-20 120,100 34 10,530
-15 92,600 36 9,756
-10 71,940 38 9,047
-5 56,310 40 8,397

0 44,420 42 7,800
2 40,490 44 7,253
4 36,930 46 6,747
6 33,740 48 6,282
8 30,840 50 5,855
10 28,230 52 5,460
12 25,860 54 5,096
14 23,720 56 4,758
16 21,780 58 4,448
18 20,010 60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor's datasheet
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Pin (+) Expected (1]

Chassis | Instrument chassis Chassis gnd <1 (\“ l(
Chassis | Instrument chassis 24 Chassis gnd <1 04
Chassis | Instrument chassis 1 Nom. power >10M o
14 Nom. power return 1 Nom. power > 10M Vv
Chassis | Instrument chassis 13 Red. power > 10M t
25 Red. power return 13 Red. power > 10M 4
4 LVDS 12S- 16 LVDS 125+ 100 02,
6 CLK 125+ 19 CLK I25- 100 AVZ 4
8 LVDS S2I+ 21 LVDS S2I- 50 3,
5 LVDS 125- 17 LVDS 125+ 100 [d7. 4
7 CLK 125+ 20 CLK I25- 100 (02,5

10 LVDS S2I- 22 LVDS S21+ 50 St i
NC Chassis | Instrument chassis >10M

2

3 DGND Chassis | Instrument chassis <1 0, +
4 LVDS 125- Chassis | Instrument chassis > 10M J

5 LVDS 12S- Chassis | Instrument chassis >10M v

6 CLK 125+ Chassis | Instrument chassis > 10M i

7 CLK 125+ Chassis | Instrument chassis > 10M “
8 LVDS S21+ Chassis | Instrument chassis > 10M v

9 NC Chassis | Instrument chassis > 10M v
10 LVDS S2I- Chassis | Instrument chassis > 10M v
11 DGND. Chassis | Instrument chassis <1 0,2
12 NC Chassis | Instrument chassis > 10M KV
14 Nom. power return | Chassis | Instrument chassis 100k t)f) !3(,(
16 LVDS 125+ Chassis | Instrument chassis > 10M V'
17 LVDS 125+ Chassis | Instrument chassis > 10M v/
18 NC Chassis | Instrument chassis >10M V4
19 CLK I25- Chassis | Instrument chassis > 10M v/
20 CLK 125- Chassis | Instrument chassis > 10M 1%
21 LVDS S2I- Chassis | Instrument chassis > 10M v
22 LVDS S21+ Chassis | Instrument chassis > 10M v
23 NC Chassis | Instrument chassis > 10M P Vv
25 Red. power return | Chassis | Instrument chassis 100k M9k
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the
unit and after transport of the EGSE.

~ Pin I Signal Pin (-) " Expected | Measuremen

Signa :
1 Nom. power 14 Nom. power ret. 28 or 0 *
13 Red. power 25 Red. power ret. 28 or 0 *
* 28V expected if connected to the corresponding NOM or RED port, OV otherwise.

y other pin - Cssis gnd

| Thermistor1 | 9 | Thermistor 1 tbd by ADS *
Thermistor 2 10 Thermistor 2 tbd by ADS *
Thermistor 3 11 Thermistor 3 tbd by ADS *

Surv Heaters 1 14 Surv Heaters 1 28
8 Surv Heaters 2 15 Surv Heaters 2 28

* Voltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected.

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 100 mA at 28V,
so about 2.8 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the “Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption
is expected to increase to 100 mA 4 5mA. For the unconfigured unit (after power ON), or
after a “reset“-command after communication has been established:

e) N

Parameter Expected Measured
Voltage 28.0V d3 0V 5}6(0“/
Current 100 mA + 5mA @v«f\ (Nu«A_

To define the units power consumption under the different operatioﬁ)gf modes and under different
supply voltages, document the power consumption under the conditions as given below.This part
of the procedure is required to be conducted only once!

Condition 28.0V Current || 26.0V Current || 29.0V Current
Unit unconfigured
(after POWER ON)
Unit in HK mode

Unit in SCI mode

(low activity)

Unit in SCI mode

(high activity, testpulser)
S«“:\‘ g LR afl oy ?e\‘MQL&
N © — &

LixoLy + 68l
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4.3 Unit Impedance Check

After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected

values as given in the table (based on RD-1):

Name Pin (+) | Pin (-) | Expected [Q] | Measurement
Thermistor 1 1 9 15k to 20k * | 3 (gle
Thermistor 2 2 10 15k to 20k * | 17,53
Thermistor 3 3 11 | 15k to 20k * | A} &C ([«

Survival Heaters 1 7 14 119 ig.3.9
Survival Heaters 2 8 15 119 4 4 2

* See figure below, all thermistors are supposed to show similar results depending on the unit's

temperature.

rTemp. ‘e ‘ Ohms

-60 1,342,000
-65 957,000
-50 690,000
-45 503,700
-40 371,300
-35 276,200
-30 207,500
-25 157,200
-20 120,100
-15 92,600
-10 71,940
-5 56,310
0 44,420
2 40,490
4 36,930
6 33,740
8 30,840
10 28,230
12 25,860
14 23,720
16 21,780
18 20,010

rTemp. e Ohms J

20 18,410
22 16,950
24 15,620
25 15,000
26 14,410
28 13,310
30 12,300
32 11,370
34 10,530
36 9,756
38 9,047
40 8,397
42 7,800
44 7,253
46 6,747
48 6,282
50 5,855
52 5,460
54 5,096
56 4,758
58 4,448
60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor’s datasheet
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Pin (+) Signal Pin (-) Signal Expected [Q2] | Measurement
Chassis | Instrument chassis 15 Chassis gnd <1 o
Chassis | Instrument chassis 24 Chassis gnd <1 O-L
Chassis | Instrument chassis 1 Nom. power > 10M al

14 Nom. power return 1 Nom. power >10M o[
Chassis | Instrument chassis 13 Red. power >10M ol

25 Red. power return 13 Red. power > 10M oL

4 LVDS 125- 16 LVDS 125+ 100 628

6 CLK 125+ 19 CLK 125- 100 (02 .S

8 LVDS S2I+ 21 LVDS S2I- 50 5) A

5 LVDS I25- 17 LVDS 125+ 100 lo 2‘@

7 CLK 125+ 20 CLK 125- 100 1o 21

10 LVDS S2I- 22 LVDS S21+ 50 5/

2 NC Chassis | Instrument chassis > 10M ol

3 DGND Chassis | Instrument chassis <1 6

4 LVDS 12S- Chassis | Instrument chassis > 10M al

5 LVDS [25- Chassis | Instrument chassis >10M A/

6 CLK 125+ Chassis | Instrument chassis > 10M of

7 CLK 125+ Chassis | Instrument chassis > 10M al

8 LVDS S21+ Chassis | Instrument chassis > 10M ol

9 NC Chassis | Instrument chassis > 10M al

10 LVDS S2I- Chassis | Instrument chassis >10M ol

11 DGND. Chassis | Instrument chassis <1 YA

12 NC Chassis | Instrument chassis >10M (,, LI

14 Nom. power return | Chassis | Instrument chassis 100k 99.9L

16 LVDS 125+ Chassis | Instrument chassis > 10M 3l

17 LVDS 125+ Chassis | Instrument chassis >10M Gl

18 NC Chassis | Instrument chassis > 10M G (.

19 CLK 125- Chassis | Instrument chassis >10M ol

20 CLK 125- Chassis | Instrument chassis > 10M ol

21 LVDS S2I- Chassis | Instrument chassis > 10M al

22 LVDS S21+ Chassis | Instrument chassis > 10M ol

23 NC Chassis | Instrument chassis > 10M o/

25 Red. power return | Chassis | Instrument chassis 100k GG L
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the
unit and after transport of the EGSE.

Pin (+) Signal Pin (-) Signal Expected Measurement
1 Nom. power 14 Nom. power ret. 28 or 0 *
13 Red. power 25 Red. power ret. |28 or 0 *

* 28V expected if connected to the corresponding/N'OM or RED port, OV otherwise.

any Cha§sis gnd <3
1 | Thermistor 1 9 | Thermistor 1 | tbd by ADS * | /\-/g k /2] "
2 Thermistor 2 ) 10”7 Thermistor 2 tbd by ADS * ') -,)x\z"j[/l,/
3 Thermistor 3_{~ 11 Thermistor 3 | tbd by ADS * | 13 672
7 Surv Heajter§ 1 14 Surv Heaters 1 28 ,"Lgﬁiﬂ-
38 SuryHeaters 2 15 Surv Heaters 2 28 l/ﬁ‘ 3\(2__

* VoltageMI/aﬁty to be defined by ADS, a constant voltage lower than 28/\/ is expec\gd.

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 110 mA at 28V,
so about 3.1 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the “Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption
is expected to increase to 110 mA 4 5mA. For the unconfigured unit (after power ON), or
after a “reset“-command after communication has been established:

Parameter Expected Measured
Voltage 28.0V 9?1
Current 107 mA £ 5mA qQim #

To define the units power consumption under the different operational modes and under different
supply voltages, document the power consumption under the conditions as given below.This part
of the procedure is required to be conducted only once!

Condition 28.0V Current || 26.0V Current || 29.0V Current
Unit unconfigured
(after POWER ON)~-.
Unit in HK mode

Unit in SCI mode

(low activity)

Unit in SCI mode

(high activity, testpulser)

/

\/
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4.9 As Run Functional Test Report

Date and Time 2’6,__0[’.,,20/‘9 4, |2120

4.9.1 Functional Test Readiness

Location 7 E ﬂ }) ﬁ,\,ul / C{Q(ﬂl?‘@ﬂﬂ
Personnel ZC?A.UU : d WVL—
Instrument 1D QTE F PS

Firmware revision

Test to be performed

Reason for FT ;4/(::: ey }'Qlé’} 71—;%. (PR bou_(,(

4.9.2 FT Constraints (if applicable)

Safe-to-mate

Impedance check

"

Set up communication

Additional constraints

SFT- Pash

//ém LTA/ Tor e o

C(.G’CLLW%[“/ im oo Uoaslold < Pogie

f/ﬁwwj’” £S. Axt - (m it X ],




¢

STEY Ve
TE. N \‘7
W lud :UiFo EMC ol

{VS?‘(’( I"\V_
h’/) -
A0 {7

[/()Ul/m(

Reference:

STEP FS Functional test | >0-EPP-KIE-TP-0051
Issue: 1 Rev.: 0

plan and procedure Date: 29/11,/2016
Page 11 of 19

reap

Christian-Albrechts-Universitat zu Kiel

4.3 Unit Impedance Check

After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected
values as given in the table (based on RD-1):

Name Pin (+) | Pin (-) | Expected [Q] | Measurement

Thermistor 1 1 9 15k to 20k * | /1) ¥in

Thermistor 2 2 10 15k to 20k * | A) =i K

Thermistor 3 3 11 |15kt 20k * [ A RS WK
Survival Heaters 1 7 14 119 My
Survival Heaters 2 8 15 119 A1

* See figure below, all thermistors are supposed to show similar results depending on the unit's
temperature.

Temp.°C | Ohms | I Temp.°C | Ohms
-60 1,342,000 20 18,410
-55 957,000 22 16,950
-50 690,000 24 15,620
-45 503,700 25 15,000
-40 371,300 26 14,410
-35 276,200 28 13,310
-30 207,500 30 12,300
-25 157,200 32 11,370
-20 120,100 34 10,530
-15 92,600 36 9,756
-10 71,940 38 9,047
-5 56,310 40 8,397

0 44,420 42 7,800
2 40,490 44 7,253
4 36,930 46 6,747
6 33,740 48 6,282
8 30,840 50 5,855
10 28,230 52 5,460
12 25,860 54 5,096
14 23,720 56 4,758
16 21,780 58 4,448
18 20,010 60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor's datasheet
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Cha531s

Chassis gnd

~Instrument cha55|s 21 \ b
Chassis | Instrument chassis 24 Chassis gnd <1 \'o
Chassis | Instrument chassis 1 Nom. power > 10M AL

Instrument chassis

Nom power return

Nom. power

Red power

7 25 | ed power return 3 Red power > 10M C)
T4 | 125- 16 VDS 125+ 100 07 %
6 CLK 125+ 19 CLK 125- 100 [(,2 s
8 LVDS S2I+ 21 LVDS S2I- 50 St
5 LVDS [2S- 17 LVDS 125+ 100 67,3
7 CLK 125+ 20 CLK I125- 100 079

VDS 521~

Chassis

~ LVDS S2I+

Instrument ChaSSlS

2 ] > 10M oL
3 DGND Chassis | Instrument chassis <1 0
4 LVDS 125- Chassis | Instrument chassis >10M 0

5 LVDS 12S- Chassis | Instrument chassis > 10M O

6 CLK 125+ Chassis | Instrument chassis >10M Oc

7 CLK 125+ Chassis | Instrument chassis > 10M oL
8 LVDS S2I+ Chassis | Instrument chassis > 10M G
9 NC Chassis | Instrument chassis > 10M OC
10 LVDS S2I- Chassis | Instrument chassis > 10M (VP
11 DGND. Chassis | Instrument chassis <1 1\
12 NC Chassis | Instrument chassis > 10M G
14 Nom. power return | Chassis | Instrument chassis 100k AN N
16 LVDS 125+ Chassis | Instrument chassis > 10M O
17 LVDS 125+ Chassis | Instrument chassis > 10M Y
18 NC Chassis | Instrument chassis > 10M ol
19 CLK I2S- Chassis | Instrument chassis > 10M ¢
20 CLK 125- Chassis | Instrument chassis >10M CL
21 LVDS S2I- Chassis | Instrument chassis > 10M oC
22 LVDS S21+ Chassis | Instrument chassis > 10M OO
23 NC Chassis | Instrument chassis > 10M oL
25 Red. power return | Chassis | Instrument chassis 100k REEY
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the
unit and after transport of the EGSE.

Pin (+) Signal Pin (-) Signal Expected [V] | Measurement
1 Nom. power 14 Nom. power ret. 28 or 0 *
13 Red. power 25 Red. power ret. 28 or 0 *
* 28V expected if connected to the corresponding NOM or RED port, OV otherwise.
Chassis gnd <3
1 Thermistor 1 | tbd by ADS *
2 Thermistor 2 10 Thermistor 2 tbd by ADS *
3 Thermistor 3 11 Thermistor 3 tbd by ADS *
7 Surv Heaters 1 14 Surv Heaters 1 28
8 Surv Heaters 2 15 Surv Heaters 2 28

* Voltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected.

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 110 mA at 28V,
so about 3.1 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the “Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption
is expected to increase to 110 mA £+ 5mA. For the unconfigured unit (after power ON), or
after a “reset“-command after communication has been established:

Parameter Expected Measured
Voltage 28.0V /8.8
Current 107 mA £+ 5mA Aeo

To define the units power consumption under the different operational modes and under different
supply voltages, document the power consumption under the conditions as given below. This part
of the procedure is required to be conducted only once!

Condition 28.0V | Current || 26.0V Current || 29.0V | Current
Unit unconfigured
(after POWER ON)
Unit in HK mode

Unit in SCI mode

(low activity)

Unit in SCI mode

(high activity, testpulser)

VTR = ol O
Req: 57 &

.
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4.9 As Run Functional Test Report

Date and Time

4.9.1 Functional Test Readiness

Location

Personnel

Instrument ID

Firmware revision

Reason for FT

Test to be performed

4.9.2 FT Constraints (if applicable)

Safe-to-mate

Impedance check

Set up communication

Additional constraints
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4.3 Unit Impedance Check

After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected

values as given in the table (based on RD-1): @ ’2_,(_",“°C
Name Pin (+) | Pin (-) | Expected [Q] | Measurement
Thermistor 1 1 9 15k to 20k * | A9 K
Thermistor 2 2 10 15k to 20k * | A9.4 )«
Thermistor 3 3 11 15k to 20k * | A9.4 |
Survival Heaters 1 7 14 119 ALY ¢
Survival Heaters 2 8 15 119 A1Y9 .5

* See figure below, all thermistors are supposed to show similar results depending on the unit’s

temperature.

Temp.°C | Ohms | Temp. °C I Ohms
-60 1,342,000 20 18,410
-55 957,000 22 16,950
-50 690,000 24 15,620
-45 503,700 25 15,000
-40 371,300 26 14,410
-35 276,200 28 13,310
-30 207,500 30 12,300
-25 157,200 32 11,370
-20 120,100 34 10,530
-15 92,600 36 9,756
-10 71,940 38 9,047
-5 56,310 40 8,397

0 44,420 42 7,800
2 40,490 44 7,253
4 36,930 46 6,747
6 33,740 48 6,282
8 30,840 50 5,855
10 28,230 52 5,460
12 25,860 54 5,096
14 23,720 56 4,758
16 21,780 58 4,448
18 20,010 60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor's datasheet
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Pin (+) Signal Pin (-) Signal Expected [Q2] | Measurement
Chassis | Instrument chassis 15 Chassis gnd <1 0.3
Chassis | Instrument chassis 24 Chassis gnd <1 0.5
Chassis | Instrument chassis 1 Nom. power >10M OL
14 Nom. power return 1 Nom. power >10M oL
Chassis | Instrument chassis 13 Red. power > 10M oL
25 Red. power return 13 Red. power > 10M 6L
4 LVDS 125- 16 LVDS 125+ 100 oL
6 CLK 125+ 19 CLK I2S- 100 AoL.5
8 LVDS S21+ 21 LVDS S2I- 50 A
5 LVDS 125- 17 LVDS 125+ 100 NoL. s
7 CLK 125+ 20 CLK I2S- 100 NOL Y
10 LVDS S2I- 22 LVDS S21+ 50 6510
2 NC Chassis | Instrument chassis > 10M oL
3 DGND Chassis | Instrument chassis <1 o-S
4 LVDS I2S- Chassis | Instrument chassis > 10M ([
5 LVDS 12S- Chassis | Instrument chassis >10M 9wl
6 CLK 125+ Chassis | Instrument chassis > 10M oL
7 CLK 125+ Chassis | Instrument chassis > 10M Tl
38 LVDS S2I+ Chassis | Instrument chassis >10M Ol
9 NC Chassis | Instrument chassis > 10M oL
10 LVDS S2I- Chassis | Instrument chassis >10M oL
11 DGND. Chassis | Instrument chassis <1 9.5
12 NC Chassis | Instrument chassis >10M 9L
14 Nom. power return | Chassis | Instrument chassis 100k a9 9K
16 LVDS 125+ Chassis | Instrument chassis >10M oL
17 LVDS 125+ Chassis | Instrument chassis >10M oL
18 NC Chassis | Instrument chassis >10M ol
19 CLK 125- Chassis | Instrument chassis > 10M vy
20 CLK 125- Chassis | Instrument chassis > 10M Yot
21 LVDS S2I- Chassis | Instrument chassis >10M (o)
22 LVDS S2I+ Chassis | Instrument chassis > 10M JC
23 NC Chassis | Instrument chassis >10M O
25 Red. power return | Chassis | Instrument chassis 100k 95.9K
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the
unit and after transport of the EGSE.

Pin (+) Signal Pin (-) Signal Expected [V] | Measurement
il Nom. power 14 Nom. power ret. 28 or 0 * 1%.93
13 Red. power 25 Red. power ret. 28 or 0 * d
* 28V expected if connected to the corresponding NOM or RED port, OV otherwise.
<3 <3

any other pi 15 Chassis gnd

e

B
o .

1 Thermistor 1 9 Thermistor 1 —tbd by ADS * -
2 Thermistor 2 10 _|—Thermistor 2 | tbd by ADS * |~
3 Thermistor 311 Thermistor 3 | thd by ADS *
7 | SukvHeaters 1 14 Surv Heaters 1 28
—8 | Surv Heaters 2 15 Surv Heaters 2 28

* Voltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected.

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 110 mA at 28V,
so about 3.1 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the “Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption
is expected to increase to 110 mA £ 5mA. For the unconfigured unit (after power ON), or
after a “reset“-command after communication has been established:

Parameter Expected Measured
Voltage 28.0V
Current 107 mA + 5mA

To define the units power consumption under the different operational modes and under different
supply voltages, document the power consumption under the conditions as given below.This part
of the procedure is required to be conducted only once!

Condition 28.0V | Current || 26.0V | Current || 29.0V | Current
Unit unconfigured - e
(after POWER ON) el Pl

Unit in HK mode

Unit in SCI mode

(low activit)Q/
Unit in mode
(high{ciﬂty, testpulser)
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4.3 Unit Impedance Check

After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected
values as given in the table (based on RD-1):

Name Pin (4) | Pin (-) | Expected [Q] | Measurement
Thermistor 1 9 15k to 20k *
Thermistor 2 10 15k to 20k *
Thermistor 3 11 15k to 20k *

Survival Heaters 1 14 118
Survival Heaters 2 15 118

QO N[ W N

* See figure below, all thermistors are supposed to show similar results depending on the unit's
temperature.

|£mp. ‘e | Ohms I [lamp. g o1 | Ohms ’
-60 1,342,000 20 18,410
-55 957,000 22 16,950
-50 690,000 24 15,620
-45 503,700 25 15,000
-40 371,300 26 14,410
-35 276,200 28 13,310
-30 207,500 30 12,300
-25 157,200 32 11,370
-20 120,100 34 10,530 "
-15 92,600 36 9,756
-10 71,940 38 9,047
-5 56,310 40 8,397
0 44,420 42 7,800
2 40,490 44 7,253
4 36,930 46 6,747
6 33,740 48 6,282
8 30,840 50 5,855
10 28,230 52 5,460
12 25,860 54 5,096
14 23,720 56 4,758
16 21,780 58 4,448
18 20,010 60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor's datasheet






Christian-Albrechts-Universitat zu Kiel

_teap

STEP FM Functional
test plan and procedure

Reference:
SO-EPD-KIE-TP-0043
Issue: 1 Rev.: 4

Date: 30/8/2016
Page 12 of 19

Pin (+) Signal Pin (-) Signal Expected [Q2] | Measurement
Chassis | Instrument chassis 15 Chassis gnd <1
Chassis | Instrument chassis 24 Chassis gnd <1
Chassis | Instrument chassis 1 Nom. power > 10M
14 Nom. power return 1 Nom. power > 10M
Chassis | Instrument chassis 13 Red. power > 10M
Red. power return 13 Red. power > 10M
LVDS [12S- 16 LVDS 125+
6 CLK 125+ 19 CLK 125- 100
8 LVDS S21+ 21 LVDS S2I- 50
5 LVDS 125- 17 LVDS 125+ 100
7 CLK 125+ 20 CLK 125- 100
10 LVDS S2I- 22 LVDS S2|+ 50
2 NC Chassis | Instrument chassis > 10M
3 DGND Chassis | Instrument chassis <1
4 LVDS 125- Chassis | Instrument chassis > 10M
5 LVDS 12S- Chassis | Instrument chassis > 10M
6 CLK 125+ Chassis | Instrument chassis > 10M
7 CLK 125+ Chassis | Instrument chassis > 10M
8 LVDS S21+ Chassis | Instrument chassis > 10M
9 NC Chassis | Instrument chassis > 10M
10 LVDS S2I- Chassis | Instrument chassis > 10M
11 DGND. Chassis | Instrument chassis <1
12 NC Chassis | Instrument chassis > 10M
14 Nom. power return | Chassis | Instrument chassis 100k
16 LVDS 125+ Chassis | Instrument chassis > 10M
17 LVDS 125+ Chassis | Instrument chassis > 10M
18 NC Chassis | Instrument chassis > 10M
19 CLK 12S- Chassis | Instrument chassis > 10M
20 CLK 125- Chassis | Instrument chassis > 10M
21 LVDS S2I- Chassis | Instrument chassis > 10M
22 LVDS S2I+ Chassis | Instrument chassis > 10M
23 NC Chassis | Instrument chassis > 10M
25 Red. power return | Chassis | Instrument chassis 100k
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the
unit and after transport of the EGSE.

Pin (+) Signal Pin (-) Signal Expected [V] | Measurement
1 Nom. power 14 Nom. power ret. 28 or 0 * 2Q
13 Red. power 25 Red. power ret. 28 or 0 * J
* 28V expected if connected to the corresponding NOM or RED port, OV otherwise.
any other pin 15 Chassis gnd <3 o
1 Thermistor 1 9 Thermistor 1 tbd by ADS *
2 Thermistor 2 10 Thermistor 2 tbd by ADS *
3 Thermistor 3 11 Thermistor 3 tbd by ADS *
7 Surv Heaters 1 14 Surv Heaters 1 28
8 Surv Heaters 2 15 Surv Heaters 2 28

* Voltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected.

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 110 mA at 28 V,
so about 3.1 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the “Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption
is expected to increase to 110mA + 5mA. For the unconfigured unit (after power ON), or

after a “reset-command after communication has been established:

Parameter Expected Measured
Voltage 28.0V 2%V )
Current 107 mA £ 5mA tiomA [ 0% Jiv rered v

. . . " . ] .
To define the units power consumption under the different operational modes and under different
supply voltages, document the power consumption under the conditions as given below.This part
of the procedure is required to be conducted only once!

Condition

28.0V Current || 26.0V Current

29.0V Current

Unit unconfigured
(after POWER ON)

Unit in HK mode

Unit in SCI mode
(low activity)

Unit in SCI mode
(high activity, testpulser)
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4.9 As Run Functional Test Report

Date and Time ‘4& 12 ¢ /(2(,

4.9.1 Functional Test Readiness

Location

(/C(\/( &,»Z( a  (B=e_

Personnel

[Instrument 1D

p (4] (/\,[,/)LA . ’20 :-f)';/l ” C(,‘.’,z_,\,*\,f

ST {8

SN

Firmware revision

Reason for FT

Test to be performed

S ( S’ﬁ# b wan b

4.9.2 FT Constraints (if applicable)

Safe-to-mate

Impedance check

Set up communication

Additional constraints
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4.9.3 FT Details

Step # | Activity Result
Data file name if appli-
1
cable
2 Test started / stopped
3 Test result V
4 Comments
Signatures \V\ \L
a/\/\/\ \/g_p
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4.3 Unit Impedance Check

After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected
values as given in the table (based on RD-1):

KNV
Name Pin (+) | Pin (-) | Expected [Q] | Measurement o9i0
Thermistor 1 1 9 15k to 20k * | (= 3¢ joo
Thermistor 2 2 10 15k to 20k * (ST L
Thermistor 3 3 11 15k to 20k * | s et
Survival Heaters 1 7 14 119 [ 9.2 <«
Survival Heaters 2 8 15 119 /20,2 s AL

* See figure below, all thermistors are supposed to show similar results depending on the unit's
temperature.

Temp.°C | Ohms | | Temp.°c | ohms
-60 1,342,000 20 18,410
-55 957,000 22 16,950
-50 690,000 24 15,620
-45 503,700 25 15,000
-40 371,300 26 14,410
-35 276,200 28 13,310
-30 207,500 30 12,300
-25 157,200 32 11,370
-20 120,100 34 10,530
-15 92,600 36 9,756
-10 71,940 38 9,047
-5 56,310 40 8,397
0 44,420 42 7,800
2 40,490 44 7,253
4 36,930 46 6,747
6 33,740 48 6,282
8 30,840 50 5,855
10 28,230 52 5,460
12 25,860 54 5,096
14 23,720 56 4,758
16 21,780 58 4,448
18 20,010 60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor’'s datasheet
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| Pin (+)

- Chessis

| Sl | oected [

Chassis gd

Instrument chassis

Chassis | Instrument chassis 24 Chassis gnd <1 lol 2 [S.a
Chassis | Instrument chassis 1 Nom. power >10M Ope—

14 Nom. power return 1 Nom. power >10M O
Chassis | Instrument chassis 13 Red. power > 10M O¢en

25 Red. power return 13 Red. power > 10M )

4 LVDS 125- 16 LVDS 125+ 100 0% |

6 CLK 125+ 19 CLK 125- 100 (0¥ 2 L

8 LVDS S2l+ 21 LVDS S2I- 50 53 .35 &

5 LVDS 125- 17 LVDS 125+ 100 lo P i

7 CLK 125+ 20 CLK 125- 100 co€.2cL

10 LVDS S2I- 22 LVDS S21+ 50 S22

2 NC Chassis | Instrument chassis > 10M Dy

3 DGND Chassis | Instrument chassis <1 0. R

4 LVDS 125- Chassis | Instrument chassis >10M Oo+.

5 LVDS 125- Chassis | Instrument chassis > 10M 1) "u~

6 CLK 125+ Chassis | Instrument chassis >10M O [~

7 CLK 125+ Chassis | Instrument chassis > 10M O g~

8 LVDS S21+ Chassis | Instrument chassis >10M Op—

9 NC Chassis | Instrument chassis > 10M ‘9{1,.

10 LVDS S2I- Chassis | Instrument chassis > 10M 4’7‘" ;

11 DGND. Chassis | Instrument chassis <1 H.sa

12 NC Chassis | Instrument chassis > 10M O p—

14 Nom. power return | Chassis | Instrument chassis 100k 9% G b oo

16 LVDS 125+ Chassis | Instrument chassis >10M . P

17 LVDS 125+ Chassis | Instrument chassis > 10M O

18 NC Chassis | Instrument chassis >10M N

19 CLK 125- Chassis | Instrument chassis > 10M ,5\.'

20 CLK 125- Chassis | Instrument chassis > 10M aln

21 LVDS S2I- Chassis | Instrument chassis >10M JL/,,

22 LVDS S21+ Chassis | Instrument chassis > 10M W"

23 NC Chassis | Instrument chassis >10M Uy~

25 Red. power return | Chassis | Instrument chassis 100k 3L9 e

LN

A
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the

unit and after transport of the EGSE.

Pin (+) Signal Pin (-) Signal Expected [V] | Measurement
1 Nom. power 14 Nom. power ret. 28 or Q *
13 Red. power 25 Red. power ret. 28 orQ *
* 28V expected if connected to the corresponding NOM or RED port, 0V otherwise.
any other pin 15 Chassis gnd <3
1 Thermistor 1 9 Thermistor 1 tbd by ADS *
2 Thermistor 2 10 Thermistor 2 tbd by ADS *
3 Thermistor 3 11 Thermistor 3 tbd by ADS *
7 Surv Heaters 1 14 Surv Heaters 1 28
8 Surv Heaters 2 15 Surv Heaters 2 28

* Voltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected.

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 110 mA at 28V,
so about 3.1 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the “Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption
is expected to increase to 110 mA £ 5mA. For the unconfigured unit (after power ON), or

after a “reset“-command after communication has been established:

Parameter Expected Measured
Voltage 28.0V 2.5
Current 107 mA + 5mA &. [0 A

M1

To define the units power consumption under the different operational modes and under different
supply voltages, document the power consumption under the conditions as given below.This part

of the procedure is required to be conducted only once!

Condition 28.0V Current || 26.0V Current || 29.0V Current

Unit unconfigured - i
(after POWER ON) , / \

Unit in HK mode
>< T~ N

Unit in SCI mode i N
(low activity) Al \
Unit in SCI mode P )

(high activity, testpulser)

SET Red ot i Now gl
T‘\h((kcf{el ‘Lefv‘*‘ . IJ/(_&T;K'{ M SM
Te W), W& 01

deba U F_ftheeshoids. e

\M""‘L
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4.3 Unit Impedance Check

After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected
values as given in the table (based on RD-1):

Name Pin (+) | Pin (-) | Expected [Q] | Measurement
Thermistor 1 1 9 15k to 20k *
Thermistor 2 2 10 15k to 20k *
Thermistor 3 3 11 15k to 20k *
Survival Heaters 1 7 14 119
Survival Heaters 2 8 15 119

* See figure below, all thermistors are supposed to show similar results depending on the unit’s

temperature.

|?emp. ‘e l Ohms

-60 1,342,000
-65 957,000
-50 690,000
-45 503,700
-40 371,300
-35 276,200
-30 207,500
-25 157,200
-20 120,100
-15 92,600
-10 71,940
-5 56,310
0 44,420
2 40,490
4 36,930
6 33,740
8 30,840
10 28,230
12 25,860
14 23,720
16 21,780
18 20,010

| Temp. °C | Ohms
20 18,410
22 16,950
24 15,620
25 15,000
26 14,410
28 13,310
30 12,300
32 11,370
34 10,530
36 9,756
38 9,047
40 8,397
42 7,800
44 7,253
46 6,747
48 6,282
50 5,855
52 5,460
54 5,096
56 4,758
58 4,448
60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor's datasheet
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Pin (+) Signal Pin (-) Signal Expected [2] | Measurement
Chassis | Instrument chassis 15 Chassis gnd <1 e S
Chassis | Instrument chassis 24 Chassis gnd <1 .S @
Chassis | Instrument chassis 1 Nom. power >10M e

14 Nom. power return 1 Nom. power > 10M ’

| Instrument chassis | Red. power
Red. power return Red. power
- LVDS 125 LVDS 125+ (22,8 (v
6 CLK 125+ 19 CLK 125- 100 {03.9 LU
LVDS S2I+ LVDS S2I- 5
LVDS 25 LVDS 125+ S &

7 CLK 125+ 20 CLK I125- 100 tod, o =

10 LVDS S2I- 22 LVDS S2I+ 50 52.8 =

2 NC Chassis | Instrument chassis > 10M O peu

3 DGND Chassis | Instrument chassis <1 1.9 o

4 LVDS 12S- Chassis | Instrument chassis >10M 0 Lo

5 LVDS 125- Chassis | Instrument chassis > 10M A _;M

6 CLK 125+ Chassis | Instrument chassis > 10M DY

7 CLK 125+ Chassis | Instrument chassis >10M D —

8 LVDS S2I+ Chassis | Instrument chassis > 10M PV

9 NC Chassis | Instrument chassis > 10M (91‘4,‘,,

10 LVDS S2I- Chassis | Instrument chassis >10M P

11 DGND. Chassis | Instrument chassis <1 2 a

12 NC Chassis | Instrument chassis > 10M Dp-

14 Nom. power return | Chassis | Instrument chassis 100k 39. 5k o

16 LVDS 125+ Chassis | Instrument chassis > 10M Op

17 LVDS 125+ Chassis | Instrument chassis >10M Oye

18 NC Chassis | Instrument chassis > 10M (")m,.

19 CLK 125- Chassis | Instrument chassis > 10M (5;;

20 CLK 12S- Chassis | Instrument chassis > 10M Oy

21 LVDS S2I- Chassis | Instrument chassis >10M dy«.

22 LVDS S2l+ Chassis | Instrument chassis > 10M Cp,,.

23 NC Chassis | Instrument chassis > 10M 6L

25 Red. power return | Chassis | Instrument chassis 100k G 90—

£

(2: %
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the
unit and after transport of the EGSE.

Pin (+) Signal Pin (-) Signal Expected [V] | Measurement
1 Nom. power 14 Nom. power ret. 28 or 0 *
13 Red. power 25 Red. power ret. 28 or 0 *

* 28V expected if connected to the corresponding NOM or RED port, 0V otherwise.

any oter pin - Chassis gnd

1 Thermistor 1 9 Thermistor 1 tbd by ADS *
2 Thermistor 2 10 Thermistor 2 tbd by ADS *
3 Thermistor 3 11 Thermistor 3 tbd by ADS *
7 Surv Heaters 1 14 Surv Heaters 1 28
8 Surv Heaters 2 15 Surv Heaters 2 28

* Voltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected.

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 110 mA at 28V,
so about 3.1 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the “Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption
is expected to increase to 110 mA + 5mA. For the unconfigured unit (after power ON), or
after a “reset“-command after communication has been established:

20 o On
Parameter Expected Measured
Voltage 28.0V 239\ ; )
Current 107 mA £+ 5mA d. (o4 Jo. 10k (22) /2ty

. . . . . / .
To define the units power consumption under the different operational modes and under different
supply voltages, document the power consumption under the conditions as given below.This part
of the procedure is required to be conducted only once!

Condition 28.0V Current || 26.0V Current || 29.0V Current
Unit unconfigured
(after POWER ON)
Unit in HK mode

Unit in SCI mode

(low activity)

Unit in SCI mode

(high activity, testpulser)
NONWWM O’Z\ o CJW N_a._/u/sx‘ / CLZ-'
RED SE T prosgs . o
ﬁWYl"/()Lﬁ: S‘zvm-e, Moghs o 3«L‘-F"¢Sl as ('}u_q Le,_La,,‘? (

Pulsec Colibrat oo s foit (2:30 40 J (3738 gwed St

/f/—-paf}( o

fectet)
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4.9 As Run Functional Test Report

Date and Time | /75/ F=01-26 V2

4.9.1 Functional Test Readiness

Location ADS 77(},/* 7"3/)4,,3 uuf% E l/ r
Personnel L /r>/ L‘j,./ ;4—,/2,/1/1.4,
Instrument ID 1f5 -

Firmware revision

Reason for FT g,‘f&g t aq/(/["'"“’) ‘lj — oS

Test to be performed

4.9.2 FT Constraints (if applicable)

Safe-to-mate /r'V\DN\L'i’ 'C{N\M-U\H Souy t\)\eu{’ed / CL MUJ(_QCI

Impedance check

Set up communication (

Additional constraints ND o
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4.3 Unit Impedance Check

After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected
values as given in the table (based on RD-1):

Name Pin (+) | Pin (-) | Expected [Q2] | Measurement
Thermistor 1 1 9 15k to 20k *
Thermistor 2 2 10 15k to 20k *
Thermistor 3 3 11 15k to 20k *
Survival Heaters 1 7 14 119
Survival Heaters 2 8 15 119

* See figure below, all thermistors are supposed to show similar results depending on the unit’s

temperature.

Temp. °C | Ohms

|Temp. C | Ohms 4]

-60 1,342,000
-65 957,000
-50 690,000
-45 503,700
-40 371,300
-35 276,200
-30 207,500
-25 157,200
-20 120,100
-15 92,600
-10 71,940
-5 56,310
0 44,420
2 40,490
4 36,930
6 33,740
8 30,840
10 28,230
12 25,860
14 23,720
16 21,780
18 20,010

20 18,410
22 16,950
24 15,620
25 15,000
26 14,410
28 13,310
30 12,300
32 11,370
34 10,530
36 9,756
38 9,047
40 8,397
42 7,800
44 7,253
46 6,747
48 6,282
50 5,855
52 5,460
54 5,096
56 4,758
58 4,448
60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor’'s datasheet
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& Eoecicd o

Cha55|s Instrument chaSS|s 15 ChaSSIS gnd [ #2 )
Chassis | Instrument chassis 24 Chassis gnd <1 il
Chassis | Instrument chassis 1 Nom. power >10M O e

14 Nom. power return 1 Nom. power >10M G
Chassis | Instrument chassis 13 Red. power > 10M O~

25 Red. power return 13 Red. power >10M

4 LVDS 125- 16 LVDS 125+ 100 [0 ¢4

6 CLK 125+ 19 CLK 125- 100 (0% .3 @

8 LVDS S21+ 21 LVDS S2I- 50 52.¢

5 LVDS I25- 17 LVDS 125+ 100 103.3

7 CLK 125+ 20 CLK I25- 100 (03, 32

10 LVDS S2I- 22 LVDS S21+ 50 S2. 12

2 NC Chassis | Instrument chassis > 10M dY—k

3 DGND Chassis | Instrument chassis <1 1.9 v

4 LVDS 125- Chassis | Instrument chassis > 10M £ -

5 LVDS 125- Chassis | Instrument chassis > 10M 0 p—

6 CLK 125+ Chassis | Instrument chassis > 10M 0'75,.

s CLK 125+ Chassis | Instrument chassis >10M CYfnr

8 LVDS S2I+ Chassis | Instrument chassis > 10M O

9 NC Chassis | Instrument chassis > 10M /9'7&,

10 LVDS S2I- Chassis | Instrument chassis >10M d'ww

11 DGND. Chassis | Instrument chassis <1 2 090

12 NC Chassis | Instrument chassis >10M Opn,

14 Nom. power return | Chassis | Instrument chassis 100k &j, 9 kLo

16 LVDS 125+ Chassis | Instrument chassis > 10M D pa

17 LVDS 125+ Chassis | Instrument chassis > 10M Op

18 NC Chassis | Instrument chassis > 10M e

19 CLK [25- Chassis | Instrument chassis > 10M 0 pr

20 CLK 125- Chassis | Instrument chassis > 10M 0 p&

21 LVDS S2I- Chassis | Instrument chassis >10M Q) f—

22 LVDS S2I+ Chassis | Instrument chassis > 10M Up~

23 NC Chassis | Instrument chassis > 10M (9 p

25 Red. power return | Chassis | Instrument chassis 100k 44 SO
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the
unit and after transport of the EGSE.

Pin (+) Signal Pin (-) Signal Expected [V] | Measurement
il Nom. power 14 Nom. power ret. 28 or 0 *
13 Red. power 25 Red. power ret. 28 or 0 *
* 28V expected if connected to the corresponding NOM or RED port, OV otherwise.
any other pin 15 Chassis gnd <3
1 Thermistor 1 9 Thermistor 1 tbd by ADS *
2 Thermistor 2 10 Thermistor 2 tbd by ADS *
3 Thermistor 3 11 Thermistor 3 thd by ADS *
7 Surv Heaters 1 14 Surv Heaters 1 28
8 Surv Heaters 2 15 Surv Heaters 2 28

* \/oltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected.

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 110 mA at 28V,
so about 3.1 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the “Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption
is expected to increase to 110 mA 4+ 5mA. For the unconfigured unit (after power ON), or
after a “reset“-command after communication has been established:

[‘I//(/V,«,-/’f Axl./ ~ 3}4‘0 I\.A
Parameter Expected Measured
Voltage 28.0V 26,5\
Current 107 mA £ 5mA 0, i© p(Fud) /[/,/(}/1(/( (,u) /55K oA el

To define the units power consumption under the different operational modes anA under different
supply voltages, document the power consumption under the conditions as given below. This part
of the procedure is required to be conducted only once!

Condition

28.0V Current || 26.0V Current

29.0V Current

Unit unconfigured
(after POWER ON)

Unit in HK mode

Unit in SCI mode
(low activity)

Unit in SCI mode
(high activity, testpulser)

[ /\gc/ C/M:Luua]L

SFT ok

S Nem; (e, ot Sproa Thesldo lMJ\Mﬁ_ﬂl ale, ~
/_‘—A/

(bufs\- Ty tor

o Hoverbiotds gL
« ST Ol

6 Wowe wal Ole

==
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4.9 As Run Functional Test Report

Date and Time | 20/ 7 -0/~ 2 bt

4.9.1 Functional Test Readiness

Location ADS  (ppTrswovrid EVT
Personnel
Instrument ID [fj

Firmware revision

Reason for FT A l)/]Ov/MoL( /M\q /\ QC\NX SM] W"‘D(DM[ 14@6 B )

Test to be performed

4.9.2 FT Constraints (if applicable)

Safe-to-mate

Impedance check

Set up communication

Additional constraints
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4.3 Unit Impedance Check

After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected
values as given in the table (based on RD-1):

Name Pin (+) | Pin (-) | Expected [Q] | Measurement
Thermistor 1 1 9 15k to 20k *
Thermistor 2 2 10 15k to 20k *
Thermistor 3 3 11 15k to 20k *
Survival Heaters 1 7 14 119
Survival Heaters 2 8 15 119

* See figure below, all thermistors are supposed to show similar results depending on the unit’s

| Temp. °C Ohms

temperature.

Temp. °C | Ohms |
-60 1,342,000
-55 957,000
-50 690,000
-45 503,700
-40 371,300
-35 276,200
-30 207,500
-25 157,200
-20 120,100
-15 92,600
-10 71,940
-5 56,310

0 44,420
2 40,490
4 36,930
6 33,740
8 30,840
10 28,230
12 25,860
14 23,720
16 21,780
18 20,010

20 18,410
22 16,950
24 15,620
25 15,000
26 14,410
28 13,310
30 12,300
32 11,370
34 10,530
36 9,756
38 9,047
40 8,397
42 7,800
44 7,253
46 6,747
48 6,282
50 5,855
52 5,460
54 5,096
56 4,758
58 4,448
60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor's datasheet
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E 5 = = > - B
Pn(+) | Sonal | Pin() | Sianal | Expected [9)

"Chassis | Instrument chassis Chassis gnd 1,9
Chassis | Instrument chassis 24 Chassis gnd <1 1.5 A
Chassis | Instrument chassis 1 Nom. power > 10M O e en

14 Nom. power return 1 Nom. power > 10M A
Instrument chassis
Red. power return
' LVDS 125- 16 LVDS 125+ 100 04,0 a
6 CLK 125+ 19 CLK 125- 100 103.§
8 LVDS S21+ 21 LVDS S2I- 50 53.0
5 LVDS 125- 17 LVDS 125+ 100 03,9 o
i CLK 125+ 20 CLK 12S- 100 WL, o o
10 LVDS S2I- 22 LVDS S21+ 50 52.90
2 NC Chassis | Instrument chassis > 10M O pe.
3 DGND Chassis | Instrument chassis <1 2. AL
4 LVDS I2S- Chassis | Instrument chassis >10M Ope.
5 LVDS 12S- Chassis | Instrument chassis > 10M Op~
6 CLK 125+ Chassis | Instrument chassis >10M O pr—
7 CLK 125+ Chassis | Instrument chassis > 10M Op—
8 LVDS S214 Chassis | Instrument chassis > 10M 0O o
9 NC Chassis | Instrument chassis > 10M o) (\'_‘_
10 LVDS S2I- Chassis | Instrument chassis > 10M (3\;’
11 DGND. Chassis | Instrument chassis <1 2.5 QL
12 NC Chassis | Instrument chassis >10M O g~
14 Nom. power return | Chassis | Instrument chassis 100k 99.9 ko
16 LVDS 125+ Chassis | Instrument chassis > 10M Opan
17 LVDS 125+ Chassis | Instrument chassis > 10M 0'(4,\
18 NC Chassis | Instrument chassis >10M O v
19 CLK 125- Chassis | Instrument chassis > 10M O
20 CLK 125- Chassis | Instrument chassis >10M Op~
21 LVDS S2I- Chassis | Instrument chassis > 10M O p—
22 LVDS S21+ Chassis | Instrument chassis >10M ) f«
23 NC Chassis | Instrument chassis >10M O'(t«
25 Red. power return | Chassis | Instrument chassis 100k 99. 9tk o
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the
unit and after transport of the EGSE.

Pin (4+) Signal Pin (-) Signal Expected [V] | Measurement
1 Nom. power 14 Nom. power ret. 28 or 0 *
13 Red. power 25 Red. power ret. 28 or 0 *

* 28V expected if connected to the corresponding NOM or RED port, OV otherwise.

[ thd by |

1

2 Thermistor 2 10 Thermistor 2 tbd by ADS *
3 Thermistor 3 11 Thermistor 3 tbd by ADS *
7 Surv Heaters 1 14 Surv Heaters 1 28

8 Surv Heaters 2 15 Surv Heaters 2 28

* Voltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected.

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 110 mA at 28V,
so about 3.1 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the “Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption
is expected to increase to 110 mA 4+ 5mA. For the unconfigured unit (after power ON), or
after a “reset“-command after communication has been established:

Curetd ash sl st b 350w P

Parameter Expected Measured
Voltage 28.0V 29.9 V
Current 107 mA &= 5mA 0.10 D N v 10 ARED

To define the units power consumption under the different operational modes and under different
supply voltages, document the power consumption under the conditions as given below.This part
of the procedure is required to be conducted only once!

Condition

28.0V

Current || 26.0V

Current || 29.0V

Current

Unit unconfigured
(after POWER ON)

Unit in HK mode

Unit in SCI mode
(low activity)

Unit in SCl mode

(high activity

, testpulser)

NOoM:
Gk

SFT -~q¢$‘\'d'

SFT ,Jas'%cjf Tlhresbo (ds
NomnaL wode

J/‘ur\‘vtaﬂ/d/ TdFud gpod , peswd.

s
i<c2)
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4.9 As Run Functional Test Report

Date and Time | 20777 _ g/~ 22 80

4.9.1 Functional Test Readiness

Location

Personnel

Instrument ID

Firmware revision

=

o
VoS

Reason for FT '%D:Pﬂxpl L(5S CV%PW-\ AT D I

Test to be performed

4.9.2 FT Constraints (if applicable)

Safe-to-mate

Impedance check

Set up communication

Additional constraints
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4.3 Unit Impedance Check

After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected
values as given in the table (based on RD-1):

Name Pin (+) | Pin (-) | Expected [Q] | Measurement
Thermistor 1 1 9 15k to 20k * 6.2 b
Thermistor 2 2 10 15k to 20k * (6. 9 LS
Thermistor 3 3 11 15k to 20k * (6.10 e

Survival Heaters 1 7 14 119 {2205 a
Survival Heaters 2 8 15 119 AR

* See figure below, all thermistors are supposed to show similar results depending on the unit's

temperature.

Temp.°C | Ohms J l Temp. °C I Ohms J
-60 1,342,000 20 18,410
-55 957,000 22 16,950
-50 690,000 24 15,620
-45 503,700 25 15,000
-40 371,300 26 14,410
-35 276,200 28 13,310
-30 207,500 30 12,300
-25 157,200 32 11,370
-20 120,100 34 10,530
-15 92,600 36 9,756
-10 71,940 38 9,047

-5 56,310 40 8,397
0 44,420 42 7,800
2 40,490 44 7,253
4 36,930 46 6,747
6 33,740 48 6,282
8 30,840 50 5,855
10 28,230 52 5,460
12 25,860 54 5,096
14 23,720 56 4,758
16 21,780 58 4,448
18 20,010 60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor’'s datasheet
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Pin (+) Signal Pin (-) Signal Expected [©2] | Measurement
Chassis | Instrument chassis 15 Chassis gnd <1 7ot (-
Chassis | Instrument chassis 24 Chassis gnd <1 f, 80—
Chassis | Instrument chassis 1 Nom. power > 10M D~
14 Nom. power return 1 Nom. power >10M
Chassis | Instrument chassis 13 Red. power >10M 0 e
25 Red. power return 13 Red. power > 10M O
4 LVDS 125- 16 LVDS 125+ 100 (03,4
6 CLK 125+ 19 CLK 12S- 100 (3.5
8 LVDS S21+ 21 LVDS S2I- 50 2.2 0
5 LVDS 125- 17 LVDS 125+ 100 [063.9
7 CLK 125+ 20 CLK 125- 100 re3.? o
10 LVDS S2I- 22 LVDS S21+ 50 G2.% 0
2 NC Chassis | Instrument chassis > 10M Ofon
3 DGND Chassis | Instrument chassis <1 ] ¥
4 LVDS 12S- Chassis | Instrument chassis > 10M K
5 LVDS 125- Chassis | Instrument chassis > 10M oy.‘_
6 CLK 125+ Chassis | Instrument chassis > 10M )
7 CLK 125+ Chassis | Instrument chassis >10M e
8 LVDS S2I+ Chassis | Instrument chassis > 10M s,
9 NC Chassis | Instrument chassis >10M Gpra
10 LVDS S2I- Chassis | Instrument chassis > 10M BT
11 DGND. Chassis | Instrument chassis <1 /.3
12 NC Chassis | Instrument chassis >10M Op~
14 Nom. power return | Chassis | Instrument chassis 100k (‘}i djc o
16 LVDS 125+ Chassis | Instrument chassis >10M P
17 LVDS 125+ Chassis | Instrument chassis > 10M O
18 NC Chassis | Instrument chassis > 10M &ﬁ,_
19 CLK 12S- Chassis | Instrument chassis > 10M %xx—
20 CLK 125- Chassis | Instrument chassis > 10M Oper
21 LVDS S2I- Chassis | Instrument chassis > 10M &(/1_
22 LVDS S2l+ Chassis | Instrument chassis > 10M Opd—
23 NC Chassis | Instrument chassis >10M @L\
25 Red. power return | Chassis | Instrument chassis 100k 99 % o

623 i
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SO-EPD-KIE-TP-0051

4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the
unit and after transport of the EGSE.

~Pin (4) Signal Pin (-) Signal Expected [V] | Measurement
1 Nom. power 14 Nom. power ret. 28 or 0 *
13 Red. power 25 Red. power ret. 28 orQ *

* 28V expected if connected to the corresponding NOM or RED port, OV otherwise.

any other pin

Chassis gnd

[ tbd by ADS * |

1 [ Thermistor 1 Thermistor 1

2 Thermistor 2 10 Thermistor 2 tbd by ADS *
3 Thermistor 3 11 Thermistor 3 tbd by ADS *
7 Surv Heaters 1 14 Surv Heaters 1 28

8 Surv Heaters 2 15 Surv Heaters 2 28

* \oltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected.

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 110 mA at 28V,
so about 3.1 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the “Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption
is expected to increase to 110 mA 4 5mA. For the unconfigured unit (after power ON), or
after a “reset“-command after communication has been established:

Rivrre, O~ co. 1630

Parameter Expected Measured
Voltage 28.0V 239V
Current 107 mA + 5mA O, [ 0A (Now) o,10

4 (Red)

To define the units power consumption under the different operational modes and under different
supply voltages, document the power consumption under the conditions as given below.This part
of the procedure is required to be conducted only once!

Condition

28.0V Current || 26.0V

Current || 29.0V

Current

Unit unconfigured
(after POWER ON)

Unit in HK mode

Unit in SCI mode
(low activity)

Unit in SCl mode
(high activity, testpulser)

Nom « SET ol
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4.9 As Run Functional Test Report

Date and Time | 2O/ 7F- O[- 27 /620

4.9.1 Functional Test Readiness

Location APS K)/‘"‘}th"f‘f\ EVT

Personnel

Instrument ID

Firmware revision

Reason for FT ({/\"’1&/( b'eg"’“ Hrons Qd\j

Test to be performed

4.9.2 FT Constraints (if applicable)

Safe-to-mate

Impedance check

Set up communication

Additional constraints meled Sowey Mpa2s T MDpag
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4.3 Unit Impedance Check

After transport, before the first connection to the EGSE, and after tests with higher risks to
damage the unit the impedances of the unit shall be measured and compared with the expected
values as given in the table (based on RD-1):

Name Pin (+) | Pin (-) | Expected [Q2] | Measurement

Thermistor 1 1 9 15kto 20k * | 29 . &/ I

Thermistor 2 2 10 [15kto20k* | 9 ;. ¢ &

Thermistor 3 3 11 15k to 20k * | 9, 78
Survival Heaters 1 7 14 119 jiq - 'q
Survival Heaters 2 8 15 119 1906 9

* See figure below, all thermistors are supposed to show similar results depending on the unit’s
temperature.

Temp. °C | Ohms ’ | Temp. °C | Ohms |
-60 1,342,000 20 18,410
-55 957,000 22 16,950
-50 690,000 24 15,620
-45 503,700 25 15,000
-40 371,300 26 14,410
-35 276,200 28 13,310
-30 207,500 30 12,300
-25 157,200 32 11,370
-20 120,100 34 10,530
-15 92,600 36 9,756
-10 71,940 38 9,047

-5 56,310 40 8,397
0 44,420 42 7,800
2 40,490 44 7,253
4 36,930 46 6,747
6 33,740 48 6,282
8 30,840 50 5,855
10 28,230 52 5,460
12 25,860 54 5,096
14 23,720 56 4,758
16 21,780 58 4,448
18 20,010 60 4,160

Figure 3: Thermistor resistivities for various temperatures, taken from the thermistor's datasheet
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Pin (+) Signal Pin (-) Signal Expected [Q2] | Measurement
Chassis | Instrument chassis 15 Chassis gnd <1 05
Chassis | Instrument chassis 24 Chassis gnd <1 OBy S
Chassis | Instrument chassis 1 Nom. power >10M ol

14 Nom. power return il Nom. power > 10M Wi
Chassis | Instrument chassis 13 Red. power >10M oL

25 Red. power return 13 Red. power > 10M al_

4 LVDS 12S- 16 LVDS 125+ 100 s

6 CLK 125+ 19 CLK 12S- 100 102, .5“'—

8 LVDS S21+ 21 LVDS S2I- 50 5/

5 LVDS 125- 17 LVDS 125+ 100 JO2: L

7 CLK 125+ 20 CLK 125- 100 /07 ('-—

10 LVDS S2I- 22 LVDS S21+ 50 =

2 NC Chassis | Instrument chassis >10M al_

3 DGND Chassis | Instrument chassis <1 A

4 LVDS 125- Chassis | Instrument chassis >10M a/ {

5 LVDS 12S- Chassis | Instrument chassis > 10M Ga/l

6 CLK 125+ Chassis | Instrument chassis > 10M o/l

7 CLK 125+ Chassis | Instrument chassis >10M a/

8 LVDS S21+ Chassis | Instrument chassis > 10M ol

9 NC Chassis | Instrument chassis > 10M o (.

10 LVDS S2I- Chassis | Instrument chassis > 10M G/

11 DGND. Chassis | Instrument chassis | 4/,

12 NC Chassis | Instrument chassis >10M Gl (

14 Nom. power return | Chassis | Instrument chassis 100k Qq g K

16 LVDS 125+ Chassis | Instrument chassis >10M . ol

17 LVDS 125+ Chassis | Instrument chassis > 10M a/

18 NC Chassis | Instrument chassis > 10M (.

19 CLK 12S- Chassis | Instrument chassis >10M 6

20 CLK 125- Chassis | Instrument chassis > 10M a/

21 LVDS S2I- Chassis | Instrument chassis > 10M ol

22 LVDS S2I1+ Chassis | Instrument chassis > 10M 6l

23 NC Chassis | Instrument chassis >10M ol

25 Red. power return | Chassis | Instrument chassis 100k 49:G Je.

“Fad
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4.4 Abbreviated Safe-to-Mate Test and Power Consumption Check

The abbreviated safe-to-mate test shall be performed before the first connection of EGSE to the
unit and after transport of the EGSE.

Pin (+) Signal Pin (-) Signal Expected [V] | Measurement
1 Nom. power 14 Nom. power ret. 28 orQ *
13 Red. power 25 Red. power ret. 28 orQ *
* 28V expected if connected to the corresponding NOM or RED port, OV otherwise.
any other pin 15 Chassis gnd <3
1 Thermistor 1 9 Thermistor 1 tbd by ADS *
2 Thermistor 2 10 Thermistor 2 tbd by ADS *
3 Thermistor 3 11 Thermistor 3 tbd by ADS *
7 Surv Heaters 1 14 Surv Heaters 1 28
8 Surv Heaters 2 15 Surv Heaters 2 28

* Voltage and polarity to be defined by ADS, a constant voltage lower than 28V is expected.

After successful safe-to-mate test, the unit can be powered. The power consumption of the unit
is not supposed to change significantly. When powered, the unit shall drain about 110 mA at 28V,
so about 3.1 W. The current limitation of the power supply shall be set to 500 mA. Document the
power consumption as part of the standard procedure. This condition resembles the “Unit uncon-
figured” as per the table below. After configuration of the sensors, the total power consumption
is expected to increase to 110 mA + 5mA. For the unconfigured unit (after power ON), or
after a “reset“-command after communication has been established:

Parameter Expected Measured
Voltage 28.0V J8v
Current 107-mA + 5mA 95 mpH

; ) B B AL .
To define the units power consumption uﬁder the different operational

I

modes and under different

supply voltages, document the power consumption under the conditions as given below.This part
of the procedure is required to be conducted only once!

Condition

28.0V

Current || 26.0V

Current || 29.0V Current

Unit unconfigured
(after POWER ON)

Unit in HK mode

Unit in SCI mode
(low activity)

Unit in SCI mode
(high activity, testpulser)

SF7- Pakd
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4.9 As Run Functional Test Report

Date and Time

3lof2017 , 1258

4.9.1 Functional Test Readiness

Location

C loon 91600 ,CAV

Personnel

Lo [ prudert

Instrument ID

STEP FS

Firmware revision

Reason for FT

Test to be performed

4.9.2 FT Constraints (if applicable)

Safe-to-mate

Impedance check

Set up communication

Additional constraints
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