INAF

ISTITUTO NAZIOMNALE

2 ASTROFISICA

MATIRAL INSTITLITE
FOR ASTROFHYSICS

Publication Year

2009

Acceptance in OA

2023-02-08T10:39:29Z7

Title

Planck-LFI CPV: CRYO_02 functionality test

Authors

BATTAGLIA, PaolaMaria, Bersanelli, Marco, CUTTAIA, FRANCESCO, Davis, Richard,
Wilkinson, Althea, FRAILIS, Marco, Franceschet, Cristian, FRANCESCHI, ENRICO,
GALEOTTA, Samuele, GREGORIO, Anna, Leonardi, Rodrigo, Lowe, Stuart, MARIS, Michele,
Meinhold, Peter, Mendes, Luis, MENNELLA, ANIELLO, Poutanen,Torsti, SANDRI, MAURA,
TAVAGNACCO, Daniele, TERENZI, LUCA, Tomasi, Maurizio, VILLA, Fabrizio, ZACCHEI,
Andrea, Zonca, Andrea

Handle

http://hdl.handl e.net/20.500.12386/33257

Volume

PL-LFI-PST-RP-064




UniMi — UniTs — INAF/OATs —
TASF-BO — UCSB — ESA — Pl k I FI
Univ. Helsinki a n c

LFI Project System Team

L/

TITLE: Planck-LFI CPV: CRYO 02
functionality test (P PVP_LFI 0003 01)

DOC. TYPE: Test Report

PROJECT REF.: PL-LFI-PST-RP-064 PAGE: Tof IV, 11

ISSUE/REV.: 1.0
Date:
Prepared by The Planck-LFI calibration team ) July, 2009
Signature:
Date:
Agreed by C.BUTLER . July, 2009
Signature:
LFI Program Manager
Date:
July, 2009
Approved by N. MANDOLESI Signature:
LFI Principal Investigator




e Page:

0 ° . _LFI-PST-RP-
Zf=f  Planck-LFI CPV: CRYO 02 functionality Document No.: PL-LFI-PST-RP-064
@ test - Issue/Rev. No.: 1.0

es Date: October 2009

II

The Planck-LFI calibration team

Paola Battaglia (SCOS/TQL operator)

Marco Bersanelli (LFI instrument scientist, test leader)

Francesco Cuttaia (CPV responsible, test leader)

Richard Davis (30/44 GHz data analysis)

Althea Wilkinson (30/44 GHz data analysis)

Marco Frailis (Level 1 manager)

Cristian Franceschet (SCOS/TQL operator)

Enrico Franceschi (GSE manager)

Samuele Galeotta (LIFE/PEGASO development)

Anna Gregorio (Instrument Operation Manager)

Rodrigo Leonardi (data analysis)

Stuart Lowe (LIFE/PEGASO development)

Michele Maris (data analysis, LIFE/PEGASO development)

Peter Meinhold (Test leader, data analysis)

Luis Mendes (data analysis)

Aniello Mennella (Calibration Scientist, test leader)

Torsti Poutanen (data analysis)

Maura Sandri (Test leader, data analysis)

Daniele Tavagnacco (SCOS/TQL operator)

Luca Terenzi (Tests leader, data analysis and LIFE/PEGASO development)
Maurizio Tomasi (Test leader, data analysis and LIFE/PEGASO development)
Fabrizio Villa (Test leader, data analysis)

Andrea Zacchei (LFI DPC manager)

Andrea Zonca (SCOS/TQL operator, LIFE/PEGASO development)

UniMi — UniTs — INAF/OATs — IASF-BO — UCSB — ESA — Univ. Helsinki

LFI Project System Team



OPLANCK @

L

Planck-LFI CPV: CRYO 02 functionality

Document No.:
Issue/Rev. No.:

PL-LFI-PST-RP-0

64

1.0

poos3 test Date: October 2009
Page: III
DISTRIBUTION LIST
Recipient Company / Institute | E-mail address Sent
M. BERSANELLI UNIMI — Milano marco.bersanelli@mi.infn.it Yes
R.C. BUTLER INAF/TASF — Bologna butler@jiasfbo.inaf.it Yes
F. CUTTAIA INAF/TASF — Bologna cuttaia@iasfbo.inaf.it Yes
A. GREGORIO UniTs — Trieste Anna.gregorio@ts.infn.it Yes
D. MAINO UNIMI — Milano davide.maino@mi.infn.it Yes
N. MANDOLESI INAF/IASF — Bologna mandolesi@iastbo.inaf.it Yes
A. MENNELLA UNIMI — Milano aniello.mennella@fisica.unimi.it Yes
A.ZACCHEI INAF/OATSs — Trieste zacchei(@oats.inaf.it Yes
G. GUYOT IAS - Orsay guy.guyot@ias.u-psud.fr Yes
JM. LAMARRE IAS - Orsay lamarre@ias.u-psud.fr Yes
F. PAJOT IAS - Orsay francois.pajot@ias.u-psud.fr Yes
J.L. PUGET IAS - Orsay puget@ias.u-psud.fr Yes
L. VIBERT IAS - Orsay laurent.vibert@jias.u-psud.fr Yes
D. DEXIER ESA - ESAC damien.texier@sciops.esa.int Yes
S. FOLEY ESA - ESOC Steve.Foley(@esa.int Yes
R. LAUREIIS ESA - PSO rlaureij@rssd.esa.int Yes
L. MENDES ESA - PSO Imendes(@rssd.esa.int Yes
J. TAUBER ESA- PSO jtauber(@rssd.esa.int Yes
C. WATSON ESA - ESOC Christopher.J. Watson(@esa.int Yes
LFI Core team Ifi_ctc@iastbo.inaf.it Yes
coordinators
LFI radiometer core planck cta02@fisica.unimi.it Yes
team
LFI calibration
team
LFI System PCC INAF/IASF — Bologna Ifispcc@iastbo.inaf.it Yes

UniMi — UniTs — INAF/OATs — IASF-BO — UCSB — ESA — Univ. Helsinki

LFI Project System Team


mailto:marco.bersanelli@mi.infn.it
mailto:lfi_ctc@iasfbo.inaf.it
mailto:francois.pajot@ias.u-psud.fr
mailto:Christopher.J.Watson@esa.int
mailto:Christopher.J.Watson@esa.int
mailto:lfi_ctc@iasfbo.inaf.it
mailto:Steve.Foley@esa.int
mailto:davide.maino@mi.infn.it
mailto:zacchei@oats.inaf.it
mailto:aniello.mennella@fisica.unimi.it
mailto:butler@tesre.bo.cnr.it
mailto:Christopher.J.Watson@esa.int
mailto:lfi_ctc@iasfbo.inaf.it
mailto:lmendes@rssd.esa.int
mailto:planck_cta02@fisica.unimi.it
mailto:Steve.Foley@esa.int
mailto:damien.texier@sciops.esa.int
mailto:lfi_ctc@iasfbo.inaf.it
mailto:planck_cta02@fisica.unimi.it
mailto:lfispcc@iasfbo.inaf.it
mailto:Anna.gregorio@ts.infn.it
mailto:cuttaia@iasfbo.inaf.it
mailto:butler@tesre.bo.cnr.it

OPLANCK @

Planck-LFI CPV: CRYO_02 functionality Document No.:

PL-LFI-PST-RP-064

L@l test Issue/Rev. No.: 1.0
000 © Date: October 2009
Page: 1\%

CHANGE RECORD
Issue Date Sheet Description of Change Release
0.1 15 June 09 All First draft issue 0.1
0.2 |1 July 2009 All Second draft issue 0.2
1.0 |10 July 2009 |All First issue of document 1.0

UniMi — UniTs — INAF/OATs — IASF-BO — UCSB — ESA — Univ. Helsinki

LFI Project System Team




0 ° . _LFI-PST-RP-
ZF=7  Planck-LFI CPV: CRYO_02 functionality ~ DocumentNo:  PL-LFI-PST-RP-064
@ test - Issue/Rev. No.: 1.0

000 . Date: October 2009
Page: \%4

Table of Contents

1ACRONYMS

2APPLICABLE AND REFERENCE DOCUMENTS

2. T APPLICABLE DIOCUMENTS. ... ieuttiiieeeiieteee e e eeetee e e e e eeaeeeeeeeeateeeeeeeeaaaeeeessesaaaseeeseeaaeeeeesesstaseeessansaseeessensaaseeeessnnreseeesan
WA 2533 o) D) 116131 SN

3INTRODUCTION

4TEST EXECUTION

4. 1 TEST CONFIGURATION. ...ceuutteutteeuseenseesnseesueesaseesssesnseesseeanseeseesnseesssessseesssesnseeseesnsesnseesnsesnsessnseesssesseesseeensesnseesnseenseesnses
4. 2PASS-FAIL CRITERIA, VERIFICATION MATRIX....uuvvveeeeeesuurereeeesossereseesnssssssessensssssessesmsssessssssnssessesssmssssssessonsssssessssssssesssssnsnnes
4 .3PROCEDURE/ TEST SEQUENCE AND ENVIRONMENTAL CONDITIONS. .....cuvveeuveeseeesseenseeeseeesesenseenseesssessessssessessnseensessseenseesnns
Q.3 ITSE PPOCEAUIC...........c.e et ettt e e a et e et e st et et et ent e et et eee et e eee e st e e e nneenes
.3 2TOMIPEFQIUFES. ... ettt ettt h et e et e e e st e e et e m e e et e e eae et et et eeeene e
4.3.3Bias and DAE CORfIGUIQLION. ................coooiiiei ettt ettt ettt et te et eebe et eebeesteebeeneeeseenaeeneenees
4.3.4Phase SWItCh CORFIGUIALION. ..............ccueiieieiieee ettt ettt ettt et ettt et e bt ne e bt eneeeneenaeeseeneaneas 11
4.3 5NON ROMUINQAL fEATUFES. ..ottt ettt ettt b et ae et e e ae e e ebe e b e essenbeetsenseensenneenes 11
G ATDATA ANALYSIS. vttt euereeeeureeesiteeesuseeeseseeasseeessseeeassessassaeassesaasssesssssaaasssssassssessssssassssesnsssessssssssssssessssesssssesssssesessnes 12
4.4.1Drain current cOMPArISON WIth CSL............cccooovuiiiuieeii ittt ettt stae s beestaeebeessseebaesaeeenseas 12
4.4.2KN€€ freqUENCY QIALYSIS........c.oecvieieeiieiieieeeeete ettt ettt ettt ettt et b et be s e eaeenseeaeessesreeseeteesbeeaaens 13
A4 3KNOWH QROMIALIES. ...ttt e e e eeeaee e 14
A A ANCW AROMALIECS. ... et e e e et e e e e et e e e aeeeeeaaeeans 14
4.5CONCLUSIONS AND RECOMMENDATIONS. ...00eeeeeiuureeeeeesssseeseseessssseseeesisssessessssssssssessossssesssssssssssessesisssseseesssssseseessossseseeenns 15

UniMi — UniTs — INAF/OATs — IASF-BO — UCSB — ESA — Univ. Helsinki

LFI Project System Team



OPLANCK ®

e Page:

PL-LFI-PST-RP-064

. . . Document No.:
L@ :’latnck-LF T CPV: CRYOQO_02 functionality Lssue/Rov. No.- o
es Date: October 2009

1

1 ACRONYMS

AIV Assembly, Integration, Verification
ASW Application Software

BEM Back End Module

BEU Back End Unit

CCS Central Check-out System

CDMU Central Data Management Unit

CPV Calibration Performance Verification
CSL Centre Spatiale de Licge

DAE Data Acquisition Electronics

DPU Digital Processing Unit

EGSE Electrical ground Support Equipment
FEM Front End Module

I-EGSE Instrument EGSE

IST Integrated Satellite Test

OBC On Board Clock

RAA Radiometer Array Assembly

REBA Radiometric Electronic Box Assembly
S/C Spacecraft

SCOE Spacecraft Control and Operation System
SCS Sorption Cooler System

SPU Signal Processing Unit

SUSW Start- Up Software

SVM Service Module

TBC To Be Checked

TBW To Be Written

TC Telecommand

™ Telemetry

UFT Unit Functional Test
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[RD2]
[RD3]

APPLICABLE AND REFERENCE DOCUMENTS

Applicable Documents

Herschel/Planck Instrument Interface document Part A, SCI-PT-IIDA-04624 Issue 3.3
Herschel/Planck Instrument Interface document Part B, SCI-PT-1IDB-04142 Issue 3.1

Herschel/Planck Instrument Interface document Part B, SCI-PT-IIDB-04142 Issue 3.1, Annex 3,
ICD 750800115

Herschel/Planck Instrument Interface document Part A, SCI-PT-IIDA-04624 Issue 3.3 Annex 10
Data analysis and scientific performance of the LFI FM instrument, PL-LFI-PST-AN-006 3.0
Planck-LFI TV-TB test report: executive summary, PL-LFI-PST-RP-040 1.1

Testing plan of the LFI instrument during the Planck Commissioning and CPV phase, PL-LFI-
PST-PL-043 (4.2)

Reference Documents

Planck Instrument Testing at PFM S/C levels, H-P-3-ASP-TN-0676, Issue 1.0
Planck LFI User Manual, PL-LFI-PST-MA-001 Issue 2.1

Quick look and data analysis of LFI from CRYO-02 functional test (Ph-5-03-b0 of TV/TB tests)
PL-LFI-PST-RP-046
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3 Introduction

This document describes the activities performed during the CRYO 02 functionality test. This
test consists in two hours data acquisition in which the radiometers are run in switching mode
and during which all the four possible phase switch configurations are tested.

The objective of this test is to verify that the radiometers are functional from the point of view of
the front-end amplifiers and that the pseudo-correlation differential scheme is effective in
reducing 1/f noise instabilities.

Therefore we perform two independent sanity checks:

1. that drain currents are comparable with those measured during the same test performed in
CSL (+ 5%), and

2. that the 1/f noise knee frequency is reduced to less than 1 Hz after differencing sky and
reference load datastreams.

Important notice: the check on knee frequency is done just to verify that there is a reduction
operated by the switching scheme. The requirement is that the knee frequency is reduced from
several Hz to values less than 1 Hz. Because this test is run in conditions that are far from
being nominal (before tuning, with the 4K reference load at 20 K and not stability-optimised)
no comparison must be made with 1/f scientific requirements.

UniMi — UniTs — INAF/OATSs — TASF-BO — UCSB — ESA — Univ. Helsinki
LFI Project System Team
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4 Test Execution
4.1 Test configuration
The test configuration is the following
SCOS 2K EGSE 3.1 Release 1.2
RTSILib version 1.0
RTSI Client version 1.2
LEVELI1 (TMH/TQL) version 5.1
LIFE Machine version OM 3.00
IDIS 2.7.3.4
LFI Personnel involved during the test is:
LFI Instrument Anna Gregorio (UniTs anna.gregorio@ts.infn.it)
Operation Manager
LFTI Calibration Aniello Mennella (UniMi aniello.mennella@fisica.unimi.it)
Scientist
LFI CPV Manager | Francesco Cuttaia (IASF-BO cuttaia@iastbo.inaf.it)
Test leader Francesco Cuttaia
LFIIOT Anna Gregorio, Francesco Cuttaia, Aniello Mennella, Marco Frailis,
Samuele Galeotta, Andrea Zacchei, Maurizio Tomasi, Altheca Wilkinson,
Richard Davis, Daniele Tavagnacco, Luca Terenzi, Fabrizio Villa
Industry support Paola Battaglia

4.2 Pass-fail criteria, verification matrix

CPV P_PVP_LFI_0003_01
June, 16 2009 02:20zDoY 167 oD 33
Duration 2:00:34

Test name: Cryogenic functional test CRYO_02

This test is the same test performed on ground at cryogenic

temperature during

Test objectives: TV-TB test campaign in CSL, with exactly the same biases,

and front end module

at 20 K stable temperature (TSA tuned).

UniMi — UniTs — INAF/OATs — IASF-BO — UCSB — ESA — Univ. Helsinki

LFI Project System Team



mailto:cuttaia@iasfbo.inaf.it
mailto:aniello.mennella@fisica.unimi.it
mailto:anna.gregorio@ts.infn.it

OPLANCK ®

L

Planck-LFI CPV: CRYO_02 functionality

Document No.:
Issue/Rev. No.:

PL-LFI-PST-RP-064
1.0

test Date: October 2009
00
Page: 5
Verification matrix
Passed? Recovered?
Check
Yes No Notes Yes | No
No unexpected events
Yes
packets
TC procedure Yes
Power consumption as Yes
expected
Drain current from LFI26M2 is marginally
Current consumption from Yes above the limit of £ 5% with respect the
FEMs as expected CSL value. No problems in the radiometric
response, however, have been noticed
Data saved and stored at Yes
DPC
4.3 Procedure/ Test sequence and environmental conditions
4.3.1 Test procedure

The test has been run during OD33 (June 16™ 200), starting at 2:20 AM (UTC) and lasting 2
hours and 34 seconds later.

The test procedure (serving also as a checklist) is reported in the following table.

Step Description SIT{EI;T DURATION| Time (local) [RCA| YES | NO Notes
CRYO-2 (UM section |~ .~n.
8 |13.1.2.5) 0:00:00
8.1 |Disable A/C 4kHz  |0:00:00| 0:00:02 All | Yes
8.2 |Disable B/D 4kHz  |0:00:02| 0:00:02 All | Yes
8.3 (Soe)t AICPIS Status  15.00-04|  0:00:02 All | Yes
SetB/D P/S Status |~ . - 2009/06/16
84 | o) 0:00:06| 0:00:02 0400:03 | Al [ Yes
See sheet attached with
g5 [SetCryovaluesonallly oy 0al  0:00:06 2009/06/16 | A\ | Ves CRYOO02 biases at CSL
RCAs (CSL values) 04:20:05 .
and in CPV
- - 2009/06/16 Check tables here with
8.6 |Enable A/C 4kHz 0:00:14| 0:00:02 042011 All | Yes Shase switohes
; .00- B 2009/06/16 configurations during
8.7 |Acquire Data 0:00:16| 0:30:00 04:20:13 Yes different steps
SetB/D P/S Status | .. - 2009/06/16
88 | 0:30:16| 0:00:02 045043 | Al | Yes
8.9 |Acquire Data 0:30:18| 0:30:00 2009/06/16 Yes

UniMi — UniTs — INAF/OATs — IASF-BO — UCSB — ESA — Univ. Helsinki

LFI Project System Team
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04:50:15
i -00- .00- 2009/06/16
8.10 |Disable A/C 4kHz 1:00:18| 0:00:02 05:20:15 All | Yes
Set A/C P/S Status AN. AN. 2009/06/16
8.11 ) 1:00:20| 0:00:02 05:20:17 All | Yes
Set B/D P/S Status AN AN 2009/06/16
8.12 ) 1:00:22| 0:00:02 05:2019 All | Yes
-00- .a0- 2009/06/16
8.13 |Enable B/D 4kHz 1:00:24| 0:00:02 05:20-21 All | Yes
: -00- .20 2009/06/16
8.14 |Acquire Data 1:00:26( 0:30:00 05:20:23 Yes
Set A/C P/S Status an. AN. 2009/06/16
8.15 (1) 1:30:26| 0:00:02 05:50:23 All | Yes
: 20 20 2009/06/16
8.16 |Acquire Data 1:30:28( 0:30:00 05:50:25 Yes
i -00- .00- 2009/06/16
8.17 |Disable B/D 4kHz 2:00:28( 0:00:02 06:20:25 All | Yes
Set A/C P/S Status AN AN 2009/06/16
8.18 ) 2:00:30( 0:00:02 06:20:27 All | Yes
Apply Default DAE
8.19 |Configuration as 2:00:32 0:00:02 2009/06/16 All
) . 06:20:29
current configuration
4.3.2 Temperatures

Table 17 — Main temperatures (average value) during the CRYO-02 test in CSL and during CPV

CSL CPV
Tsky (K) 4.27 2.76
Tref (K) 23.25 21.52
TFEU (K) 19.85-20.79 19.60 —20.43
TBEU (C) 9.86 —30.75 15.11 -37.15

UniMi — UniTs — INAF/OATSs — TASF-BO — UCSB — ESA — Univ. Helsinki
LFI Project System Team
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Figure 1 — Reference load temperature during CRYO-02 test in CSL (left) and during CPV
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Figure 2 — Front-end temperature during CRYO-02 test in CSL (left) and during CPV (right)
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Figure 3 — Front-end temperature stability during CRYO-02 test in CSL (left) and during CPV
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Figure 4 — Back-end temperature during CRYO-02 test in CSL (left) and during CPV (right)
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Figure 5 — Back-end temperature during CRYO-02 test in CSL (left) and during CPV (right)

4.3.3 Bias and DAE configuration

The test has been run in the same bias configuration that was used for CSL, i.e. the set of biases
that resulted from the tuning activity performed during instrument-level tests. The biases for all
44 ACAs and phase switches are reported in the following table.

RCA FEM arm vg1 vg2 vd | 12
S2 200 204 114 255 255
LFI18 S1 200 196 138 255 255
M1 195 189 126 255 255
M2 198 196 125 255 255
S2 220 201 125 255 255
LFI19 S1 215 204 120 255 255
M1 215 198 124 255 255
M2 220 196 126 255 255
S2 198 201 127 255 255
LFI20 S1 210 211 132 255 255
M1 225 204 121 255 255
M2 231 206 127 255 255
S2 201 213 132 255 255
LFI21 S1 196 197 136 255 255
M1 201 207 141 255 255
M2 210 187 136 255 255
S2 220 199 130 255 255
LFI22 S1 204 184 128 255 255
M1 179 204 125 255 255
M2 178 176 130 255 255
LFI123 S2 186 223 122 255 255
S1 197 166 118 255 255
M1 223 182 120 255 255
M2 226 195 119 255 255
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M2 227 204 183 91 255
LFI24 M1 226 204 200 152 252
S2 219 225 152 96 255
S1 219 213 157 87 234
M1 222 221 184 124 255
LFI25 M2 224 212 185 89 255
S1 226 216 167 93 255
S2 219 220 166 121 255
M2 232 219 170 136 255
LFI26 M1 232 221 169 118 255
S2 232 217 169 114 255
S1 228 226 172 159 255
M1 240 108 156 148 210
LFI27 M2 245 108 157 169 214
S1 238 86 157 138 192
S2 250 126 156 148 184
M1 243 101 157 153 180
LFI28 M2 240 112 156 169 214
S1 235 88 157 138 192
S2 245 121 158 148 184

The DAE gain values were all set to 0 (corresponding to a physical value of 1) while the DAE
offsets were optimised in order to avoid saturation. The DAE offset values used in this test are
listed in the following table.

DAE DAE offset DAE offset

RCA channel in CSL in CPV
M-00 0 9
LFI18 M-01 0 2
S-10 204 1
S-1 204 1
M-00 214 0
LF19 M-01 204 0
S$-10 255 0
S-11 224 0
M-00 204 1
LFI20 M-01 204 1
S-10 153 1
S-1 143 1
M-00 194 0
LFI21 M-01 204 0
S$-10 255 0
S-11 255 0
M-00 255 0
LFI22 M-01 255 0
S-10 255 0
S-1 255 0
LFI23 M-00 173 1
M-01 122 1
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S-10 255 0
S-11
255 0
M-00 255 0
LFI24 M-01 255 0
S-10 255 0
S-1 255 0
M-00 255 0
LFI25 M-01 255 0
S-10 255 0
S-11 255 0
M-00 255 0
LFI26 M-01 255 0
S-10 255 0
S-1 255 0
M-00 o1 )
LFI27 M-01 0 2
S-10 51 ]
S-11 9 )
M-00 102 1
LFI28 M-01 41 2
S-10 112 1
S-11 143 1
4.3.4 Phase switch configuration

The test consisted in four acquisitions of '2 hour each in which the following four phase switch
configurations have been exercised:

Switching A/C pos B/D pos
Acquisition 1 A/C 0 0
Acquisition 2 A/C 0 1
Acquisition 3 B/D 0 0
Acquisition 4 B/D 1 0
4.3.5 Non nominal features

The procedure was executed correctly without anomalies.
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4.4 Data Analysis
4.4.1 Drain current comparison with CSL

In Fig. 6 we show a comparison of drain currents measured during CPV and in CSL during the
CRYO-02 test for the four phase switch configurations. The percentage variation is defined as
[Id(CPV) — Id(CSL)] / Id(CSL). Where no bars are displayed it means that the drain current
variation was less than 0.1 mA.

The results show that all the drain currents (with the exception of LFI26M2) have been found
reproducible within +2%.

The case of LFI26M2 is the only noticeable exception, as for this amplifier we have recorded a
drain current that was about 8.6 % (~1 mA) higher than in CSL. Although the reason of this
discrepancy has not been understood yet the LNA shows full functionality as proved by the
CRYO-01 drain current verification tests.
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CRYO-02 - Step 2
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Fig. 6 — Comparison of drain currents measured during CRYO-02 test in CPV and in CSL. The
percentage variation is defined by (Id(CPV) — Id(CSL))/Id(CSL). Where no bars are displayed it
means that the drain current variation was less than 0.1 mA
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4.4.2 Knee frequency analysis

Knee frequencies have been calculated from differenced datastreams from all 44 detectors in the
four tested switch configurations. Results are summarised in Fig. 7 and the complete differenced

spectra are provided in Appendix 1.

From the results we can conclude the following:

- Knee frequencies from differential datastreams are all below 1 Hz, several of them being

of the order of tens to few hundred mHz;

- knee frequencies measured during CPV are consistent with those measured in CSL. In
this case the consistency is not sought at a level of few %, but of a factor 2 — 3;

- the radiometer LFI23M still displays anomalous behaviour when its switching
configuration is in B/D switching. This anomaly was already seen in CSL and can be

avoided by setting the phase switch in the A/C switching condition.

In summary the LFI receivers behave correctly when operating in nominal switching condition.
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Fig. 7 — Knee frequencies of differenced data streams acquired during CRYO-02 in the four
phase switch configurations

4.4.3 Known anomalies

« The radiometer LFI23M does not work correctly when its switching configuration is in
B/D switching. In this case the residual knee frequency after differencing is of several Hz

« The receiver LFI28 inverts the sky-ref tag when the switch configuration is in B/D
switching, A/D =0

4.4.4 New anomalies

- The ACA LFI26M2 displays a drain current which is ~8.6 % higher than what has been
measured in CSL
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4.5 Conclusions and recommendations

The CRYO-02 functionality test proved full functionality of the LFI in switching conditions.

Also known anomalies regarding LFI23M and LFI28 have been reproduced.

The only anomaly is the drain current of LFI26M2 which has displayed a discrepancy of about
8.6 % (about 1 mA) with respect to CSL. There is no reason to believe that this unexpected

discrepancy indicates a loss of functionality in this channel.

We recommend, nevertheless to monitor this channel in future tests, in particular looking for:

+  Changes in drain current not linked to a bias changes
Anomalous channel isolation

- Anomalous knee frequency
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