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2 INTRODUCTION

This document has been issued in the frame of ASI contract that has been released
for the activities of Planck-LFI Phase E2

2.1 Purpose and Scope

Scope of this document is to give a first quick look analysis response of EMC tests
RE/RS at system level. The tests are basically divided in two sets: the first one is
dedicated to the Emission part where LFI will be switched on in nominal science
production and the second one is the susceptibility tests where the satellite will be
radiated by the frequencies chosen from the emission data.

The document is divided in two sections. The first section is related to the
description of the work done that is to say the description of the LFI Log Book and
the description of the performed tests. The second section is the summary of the
results of each test coming from both real time and offline data analysis.

2.2 Test configuration

The test configuration is the following

SCOS 2 K HPCCS Version 2.0.787
LFI Gateway Version VOR9P1
TQL 3.1.2

LIFE Machine version OM 3.00

LFI Personnel involved during the test is:

LFI AIV | Luca Stringhetti IASF Bologna stringhetti @iasfbo.inaf.it
Manager
LFIIOT Francesco Cuttaia IASFBO cuttaia @iasfbo.inaf.it

Enrico Franceschi franceschi @iasfbo.inaf.it
Maurizio Tomasi UNIMI tomasi @lambrate.inaf.it

Calibration Daniele Mennella UNIMI aniello.mennella@fisica.unimi.it
Scientist

Industry support | Paola Battaglia TAS-I paola.battaglia@thalesaleniaspace.com

INAF TASF-Bologna

LFI Project System Team
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4 RE EMC Test Execution-First Day

For each modular block of procedure test results and conclusions are presented.

4.1 Switch on LFI in nominal science (Nominal Unit)

The test has been done using the nominal unit but the results could be used also for
the redundant unit.

4.1.1 Procedure/ Test sequence
LFI RE/EMC: Switch on (Nominal Unit)
Switch ON LFI 1 0.39.00
5o to Stand By Mode OFF to standby 0.32.00] 1 0.3200] 03200
Goto DAE Set Up Mode Standby to DAE set up 0.07.000 1 007000 0.39.00
LFl in Normal Science (Warm test Config..) 1 0.30.00
Setting Telemetry Rate Mominal Walues 0.02.00] 1 0.02000 0.41.00
Event Packet Enahbling 0.02.00] 1 0.0200] 0.43.00
Definition of science Processing Parameters |MNaverage set to naminal 0.02.00] 1 0.0200] 0.45.00
Definition of science Processing Parameters  |Upload Optimized Yalues 0.05.00] 1 00500 0.50.00
Changing Processing Type to 5 0.05.000 1 00500 0.55.00
Spu Connection 0.02.00 1 00200 0.57.00
Science Activation Type 5 0.04.00( 1 00400 1.01.00
RCA Activation 0.02.00] 1 0.02.00{ 1.03.00
Set DAE Default configuration 0.02.00] 1 0.02000 1.05.00
Start Calibration Channel 0.02.00] 1 0.02.000 1.07.00
Start Manito function 0.02.00] 1 0.0200[ 1.09.00

At the end of the Procedure LFI IOT checked the functionality of the LFI
instrument because this test corresponds also to the first switch on after the
vibration tests.

4.1.2 Results and Conclusions

The procedure has run on the 4™ of February without any problem and the test has
finished successfully.
Pass and Fail Criteria

No errors from the REBA HW Self check PASSED
No un-expected event Packets PASSED
REBA Power Consumption within the ranges of | PASSED
expected values
EEPROM Check Sum passed PASSED
REBA synchronization achieved PASSED
DAE Power Consumption within the ranges of | PASSED
expected values

INAF TASF-Bologna

LFI Project System Team
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Idw.rtWFT

CH | <00> <01> <10 <11

CH27 013 073 013 0.07
CH24 017 018 010 014
CH21 010 028 022 047
CH22 005 011 016 0.70
CH23 (022 026 0.23 022
CH25 011 019 0.04 0.18
CH28 006 0068 018 012
CH20 015 0.00 0.05 0.10
CH19 005 0.05 0.20 0.00
CH18 033 | -006 006 0.00
CH26 015 0.08 0.07 0.11

LFI ON: drain currents w.r.t WFT
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DAE Synchronization achieved PASSED

The FEM 1 Drain Currents obtained from | PASSED

Telemetry are within the ranges expected (5%)

The DC voltages Outputs (Science Telemetry) | NOT

are within the ranges expected. (10%) PASSED

No unexpected features in FFT spectrum (Spike, | On

Pop corn noise, currents drops...) Going
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Id w.rt RAA

CH | «00> <01> <10> <11
CH27 019 = 007 019 = 013
CH24 003 011 000 = 007
CH21 015 062 034 0862
CH22 037 048 059 @ 102
CH23 072 063 062 033
CH26 000 008 -004 007
CH28 012 006 -012 000
CH20 056 045 036 060
CH19 042 056 035 015
CH18 077 017 037 056
CH26 011 000  -011 000

LFI ON: drain currents w.r.t. RAA
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Figure 2 Drain currents Percentage variation respect toFM with LFI — N on
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During the night shift just after the SPIKE test Type 5 condition was recovered
using a new Table for Scientific-Parameters for the REBA. The table is presented

below.

RCA # ID |RD |SCOS GMF1 GMF2 Offset S-Ouant
0 |00 |LFPOES320 1.0043] -0.2204| -7335.16 2.95
CHZ7 1 [01 |LPOBS320 0.9993] -0.2236| -7511.33 2.84
2 10 |LFO70320 1.00158] -0.2226| -71586.45 3.48
3 |11 |[LPO71320 0.9993) -0.2225| -6850.86 4.04
4 00 |LPO72320 1.0000] -0.2207| -5307.74 5.62
CHz4 5 |01 |LPO73320 1.0000) -0.2822| -B125.72 5.34
5 10 |LFO74320 1.0000] -0.5414| -7344.57 4.45
7 |11 |LPO7S320 1.0000] -0.4588| -5124.59 4.7
5 |00 |LPO7E320 0.9997| -0.2425| -5150.08 5.47
CH21 9 |01 |LPO77320 1.0002] -0.1944| -5144.08 5.7
0A 10 |LPO7Y8320 0.9997| -0.2275| -5204.64 5.48
05|11 [LFPO79320 1.0002) -0.2366| -5204.23 5.44
0c 00 |LFPO80320 0.9995) -0.2216| -5237.94 5.47
CHz2? 0D 01 [LFOE1320 1.0001 -0.2252) -5257.99 5.43
OE |10 |LFO082320 0.9995) -0.2257| -5206.54 5.45
OF (11 |LPOS3320 1.0006) -0.2248| -5257.35 5.43
10 (00 |LPOS3320 1.0007) -0.2199| -5347.01 5.36
CHZ3 11 [01 |LPOSS320 0.9955) -0.2222| -5404.63 5.3
12 (10 |LPOSE320 1.0002) -0.2228| -5437.54 5.26
13 (11 |LPOS7320 0.9997) -0.2214| -5251.03 5.45
14 [00 |LPOSE320 1.0004] -0.3157| -B193.21 5.15
CHZ5 15 [01 |LPOSS320 0.9991 -0.286| -B197.8 5.27
16 (10 |LPOS0320 1.0001 0.0325] -4055.08 7.08
17 (11 |LPO91320 1.0000) -0.8027| -7350.37 4.56
15 [00 |LPO92320 0.9997| -0.2242| -5207.29 4.61
CHz8 19 [01 |LPO93320 0.9945| -0.2262| -B566.17 4.19
1A[10 |LPO94320 0.99586) -0.2245| -5454.29 4.43
16 (11 |LPO95320 0.99654) -0.2243| -6323.65 4.53
1C [00 |LPOS9E320 0.9991 -0.2316) -5329.14 5.34
CHz0 1001 |LPOS7320 1.0007) -0.2272] -5311.72 5.37
1E[10 |LPOS5320 0.9994| -0.2257| -5344.55 5.33
1F (11 |LPO95320 1.0004) -0.2385| -5365.61 5.26
20 (00 |LP100320 0.9997| -0.25587| -6315.19 5.28
CH19 21 [01 |LP101320 1.0003) -0.2279| -5273.21 5.4
22 10 |LP102320 0.9991 -0.228| -5315.08 5.36
23 (11 |LP103320 1.0004) -0.3078| -6359.75 5.05
24 [00 |LP104320 0.9995] 0.2476| -5356.7 5.24
CH18 25 [01 |LP105320 1.0012] -0.2658| -B522.04 5.08
26 (10 |LP106320 1.0004] -0.2213| -5269.88 5.44
27 (11 |LP107320 0.9993) -0.2408| -5296.158 5.33
25 [00 |LP108320 1.0001 -0.5151] -7361.686 4.52
CHZ6 29 [01 |LP105320 0.9997 0.4507| -2455.06 12.45
24010 [LFP110320 1.0001 -0.3615] -5207.95 5.01
2811 [LP111320 0.9996 -0.356| -B223.79 5.02
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At the end of the test the procedure for SPIKE Test was designed to recover the
same configuration as was at the beginning of the test, but LFI was in a different
configuration from what Expected.

- Calibration Channel was not enabled.
- Type one telemetry was not delivered
- Type 3 Telemetry is enabled on Group B but no output channel is enabled.

The wrong configuration is only a software configuration and does not effect the
electrical behaviour of the instrument so it was decided to give the go-ahead to
proceed with the EMC RS tests

5.1.1 Procedure/ Test sequence

TMH/TQL is set to acquire data during the injection of EM disturbance. Data are
checked in real time through displays but fine analysis will be performed off Line.
Data acquisition has been divided in different set of data that could be summarized
in the following table.

RS test in operational mode
Freq ID [Freqwval in MHz| Level in W/m | Test name

F1 0.1 1 TED
F2 0.13 1

F3 0.18 1

F4 0.25 1

FE i ] AMEB_131
F& 2.5 1

F7 3.44 1

F3 10 1

F3 16 1

F10 20 1

F11 30 1

F12 35 1

F13 40 1

F14 46 1 AmMB_132
F15 52 1

F1k B0 1

Fi17 BS 1

F18 a0 1

F19 92 1

F20 100 1

INAF TASF-Bologna

LFI Project System Team
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5.1.2 Results and Conclusions
The Pass/Fail criteria from the Requirement doc are:
No un-expected event Packets PASSED
No Alarm/Error packet PASSED
Power consumption as expected PASSED
No new features (i.e.Spikes) visible in FFT See table
below
The difference between the two signals for each | See table
radiometer output shall not exceed more than | below
three times the standard deviation of the
undisturbed signal.
Freq ID|Freq val in MHz Spike Differential Comments
Fi 0.1
F2 0.13
F3 0.18
F4 0.25
F& 1
FB 2.5 TBC
F7 344 Data
Eg :Ilg ﬂxnglysm on PASSED
going (388 | pea o1
F10 20 naote below
Fi1 a0 On new except REAZ
. R100 and RCA 26
F12 35 Spike at P11 <15 o
Fi13 40 29Hz and '
Fi14 46 spike at
Fi15 52 F5Hz in FFT)
F1B B0
F17 otz
F18 8l
F19 =
Fz20 100

INAF TASF-Bologna
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Id w.r.t RAA

CH [ <00> @ <01= <10>  <11>
CH27 000 -007 000 = 000
CH24 021 -014 014 | -007
CH21 005 024 006 | 021
CH22 026 032 037 @ 048
CH23 061 037 034 006
CH25 030 -023 -018 @ -022
CH28 035 -024 -024 @ 018
CH20 025 005 015 @ 040
CH12 016 025 005 @ 005
CH18 055 000 012 @ 034
CH26 015 -026 -037  -026

LFI ON: drain currents w.r.t. RAA

5.00

4.00

3.00

2.00

8
e 100
o mo
° B
£ 000 0o
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& o0 T T T T T T T T T T T
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Channel

Figure 3 Drain currents Percentage variation respect toFM with LFI — N on at the end of the test
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Id w.rt WFT

CH [ <00> @ <01= <10>  <11>
CH27 006 060 -006 @ -007
CH24 (007 -007 -003 000
CH21 000 000 -006 005
CH22 005 -005 -005 016
CH23 011 000 -006 @ -006
CH25 019 -011 -011 | -0.11
CH28 020 -036 -029  -030
CH20 -015 -040 -015 | -0.10
CH19 021 -025 -010 | -0.10
CH18 011 -022 -018  -022
CH26 011  -019 -019  -015

LFI ON: drain currents w.r.t WFT
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4.00

3.00
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1.00
LI}
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Channel

Figure 4 Drain currents Percentage variation respect to WFT with LFI — N on at the end of the test
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LFI ON: scientific output w.r.t. RAA

20

13817 L1
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CH21—CH22 CH23 CH25/| CH2B/| ICH20 CH19  CH18  CH2

V_out % difference

)
I
N
N

!

-20
Channel

LFI ON: scientific output w.r.t. WFT
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Channel

From the two figures above you can see that the scientific output of the
radiometers is sometimes surmounting the limit of the pass fail criteria. It could be
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possible, from a quick analysis, that the reason of this could be found in a higher
temperature of the BEU. This temperature is inside the soft limit, nevertheless LFI
never operated at this temperature before. Indeed during previous tests there were
at least 10 degree less at the same interface.
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6 NEW FEATURES

Here below are presented unexpected features that are followed by already opened
NCRs and that was agreed to monitor and new features found during this test.

6.1.1 Current drops in RCA 23 (OLD)

No current drops were found during the execution of the test.

6.1.2 Scientific output crossing in RCA 25 (OLD)

No Crossing has been seen during the test, but in any case the voltage output
remains under the threshold that we expect can trigger the feature.

6.1.3 Spike. (NEW)

Even if the time when the disturbance signal is short, of the order of a few minutes,
at higher frequency of the FFT the spectrum presents some features that were not
expected. These features do not seem to be related to EMC tests because they
appear even in the quite zone, when no disturbance is injected.

RCA23 RIDI

1. RCA 23 R1D1 during 250KHz injection
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2. RCA 23 R1DI1 during 60MHz injection

The spike is visible around 35 KHz and it is visible in the differential signal.

RCA22 RODO

3. RCA22 RODO During 80 MHz signal injection

RCA 22 ROD1
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4. RCA 22 R1D1 during 80MHz injection

The Huge Spike is visible in all the condition with or without the signal injection
so it seems to be not related to EMC condition.

The full report will be included as attachment to the final version of the test report
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