
2009Publication Year

2023-02-08T10:40:04ZAcceptance in OA@INAF

Planck-LFI CPV: Phase Switch tuning and verificationTitle

BATTAGLIA, Paola Maria; Bersanelli, Marco; CUTTAIA, FRANCESCO; Davis, 
Richard; Wilkinson, Althea; et al.

Authors

http://hdl.handle.net/20.500.12386/33258Handle

PL-LFI-PST-RP-065Number



 

UniMi – UniTs – INAF/OATs 
– IASF-BO – IBO – ESA – 
Univ. Helsinki  
LFI Project System Team 

Planck LFI 
  

TITLE: Planck-LFI CPV: Phase Switch 
tuning and verification  
(P_PVP_LFI_0004_01, P_PVP_LFI_0004_02 )  

 
 
DOC. TYPE: 
 

 
Test Report 

PROJECT REF.: 
 

PL-LFI-PST-RP-065 PAGE:  I of V, 43 

ISSUE/REV.: 
 

1.0 DATE:  Oct. 12, 2009 

 
 
 

 

Prepared by 

 

 

The Planck-LFI calibration team 
Date: 

Signature: 

 

 

 
October, 2009 

 

 

Agreed by 

 

 

C. BUTLER 

LFI Program Manager 

Date: 

Signature: 

 

 

 
October, 2009 

 

 
 

 

Approved by 

 

 

N. MANDOLESI 

LFI Principal Investigator 

Date: 

Signature: 

 

 

 
October, 2009 

 



 

Planck-LFI CPV 
Phase Switch tuning and verification 

Document No.: 
Issue/Rev No.: 

Date: 
Page: 

PL-LFI-PST-RP-065 
1.0 

 Oct. 12 
II 

 

UniMi – UniTs – INAF/OATs – IASF-BO – IBO – ESA – Univ. Helsinki 
LFI Project System Team 
 

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) 

 



 

Planck-LFI CPV 
Phase Switch tuning and verification 

Document No.: 
Issue/Rev No.: 

Date: 
Page: 

PL-LFI-PST-RP-065 
1.0 

 Oct. 12 
III 

 

UniMi – UniTs – INAF/OATs – IASF-BO – IBO – ESA – Univ. Helsinki 
LFI Project System Team 
 

DISTRIBUTION LIST 

M. BERSANELLI UNIMI – Milano marco.bersanelli@mi.infn.it  Yes 
R.C. BUTLER INAF/IASF – Bologna butler@iasfbo.inaf.it Yes 
F. CUTTAIA INAF/IASF – 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@iasfbo.inaf.it Yes 
A. MENNELLA UNIMI – Milano aniello.mennella@fisica.unimi.it   Yes 
A. ZACCHEI INAF/OATs – Trieste zacchei@oats.inaf.it Yes 
G. GUYOT IAS - Orsay guy.guyot@ias.u-psud.fr Yes 
J.M. 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@ias.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 lmendes@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 coordinators  lfi_ctc@iasfbo.inaf.it Yes 
LFI radiometer core team  planck_cta02@fisica.unimi.it Yes 
LFI calibration team    
    
    
LFI System PCC INAF/IASF – Bologna lfispcc@iasfbo.inaf.it Yes 

 



 

Planck-LFI CPV 
Phase Switch tuning and verification 

Document No.: 
Issue/Rev No.: 

Date: 
Page: 

PL-LFI-PST-RP-065 
1.0 

 Oct. 12 
IV 

 

UniMi – UniTs – INAF/OATs – IASF-BO – IBO – ESA – Univ. Helsinki 
LFI Project System Team 
 

CHANGE RECORD 

Issue Date Sheet Description of Change Release 

1.0 05 Oct. 09 All First Issue CPV completion Review Meeting 

     

     

     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     



 

Planck-LFI CPV 
Phase Switch tuning and verification 

Document No.: 
Issue/Rev No.: 

Date: 
Page: 

PL-LFI-PST-RP-065 
1.0 

 Oct. 12 
V 

 

UniMi – UniTs – INAF/OATs – IASF-BO – IBO – ESA – Univ. Helsinki 
LFI Project System Team 
 

TABLE OF CONTENTS

1! ACRONYMS...........................................................................................................................1!

2! APPLICABLE AND REFERENCE DOCUMENTS ..........................................................2!

2.1! APPLICABLE DOCUMENTS...................................................................................................2!
2.2! REFERENCE DOCUMENTS....................................................................................................2!

3! INTRODUCTION ..................................................................................................................3!

4! PSW TUNING: TEST EXECUTION...................................................................................4!

4.1! TEST CONFIGURATION.........................................................................................................4!
4.2! PASS-FAIL CRITERIA, VERIFICATION MATRIX.......................................................................5!
4.3! PROCEDURE/ TEST SEQUENCE AND ENVIRONMENTAL CONDITIONS .....................................5!

5! PSW TUNING: DATA ANALYSIS....................................................................................15!

5.1! STEP 1 ...............................................................................................................................15!
5.2! STEP 2 ...............................................................................................................................27!
5.3! STEP 3 ...............................................................................................................................27!

6! PSW TUNING: RESULTS AND CONCLUSIONS..........................................................33!

7! PSW VERIFICATION: TEST EXECUTION...................................................................34!

7.1! TEST CONFIGURATION.......................................................................................................34!
7.2! PASS-FAIL CRITERIA, VERIFICATION MATRIX.....................................................................35!
7.3! PROCEDURE/ TEST SEQUENCE AND ENVIRONMENTAL CONDITIONS ...................................35!

8! PSW VERIFICATION: DATA ANALYSIS......................................................................39!

9! PSW VERIFICATION: RESULTS AND CONCLUSIONS............................................50!

 
 
 



 

Planck-LFI CPV 
Phase Switch tuning and verification 

Document No.: 
Issue/Rev No.: 

Date: 
Page: 

PL-LFI-PST-RP-065 
1.0 

 Oct. 12 
1 

 

UniMi – UniTs – INAF/OATs – IASF-BO – IBO – ESA – Univ. Helsinki 
LFI Project System Team 
 

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 Liège 
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 
TM  Telemetry 
UFT  Unit Functional Test 
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2 APPLICABLE AND REFERENCE DOCUMENTS 

 

2.1 Applicable Documents 

 
[AD1] Herschel/Planck Instrument Interface document Part A, SCI-PT-IIDA-04624 Issue 3.3  
[AD2] Herschel/Planck Instrument Interface document Part B, SCI-PT-IIDB-04142 Issue 3.1 
[AD3] Herschel/Planck Instrument Interface document Part B, SCI-PT-IIDB-04142 Issue 3.1, Annex 3, 

ICD 750800115 
[AD4] Herschel/Planck Instrument Interface document Part A, SCI-PT-IIDA-04624 Issue 3.3  Annex 10 
[AD5] Data analysis and scientific performance of the LFI FM instrument, PL-LFI-PST-AN-006 3.0 
[AD6] Planck-LFI TV-TB test report: executive summary, PL-LFI-PST-RP-040 1.1 
[AD7] Testing plan of the LFI instrument during the Planck Commissioning and CPV phase, PL-LFI-

PST-PL-043 (4.2) 
 

2.2 Reference Documents 

[RD1] Planck Instrument Testing at PFM S/C levels, H-P-3-ASP-TN-0676, Issue 1.0 
[RD2] Planck LFI User Manual, PL-LFI-PST-MA-001 Issue 2.1 
[RD3] Data analysis and of LFI switch on and cryogenic functionality test (Ph-5-01-c of TV/TB tests) 

PL-LFI-PST-RP-036 
[RD4] Villa, F. (2008), Planck LFI TV Test @ CSL: Phase Switch Matrix Tuning Guide. 
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3 Introduction 

This document describes the activities performed during the first phase switch (PSW) tuning and 
verification test performed during CPV.  

The objective of this test, composed by two steps, is to find the optimal bias currents to the front-
end phase switches that balance the wave amplitude in the two phase switch states. An optimal 
balance has an impact on the receiver isolation, therefore the first part of the test 
(P_PVP_LFI_0004_01, namely tuning) was performed before the tuning of the front-end 
modules amplifiers. The second part (P_PVP_LFI_0004_02, namely verification) was performed 
after the tuning of the front-end modules to verify the impact on phase switch balancing of 
different amplifiers biases.  

The test was performed only on 30 and 44GHz RCAs as planned. Details of the test concept are 
reported in [RD4].  
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4 PSW Tuning: Test Execution 

 

4.1 Test configuration 

The test configuration is the following 

SCOS 2 K HPCCS Version 2.0.787 
LFI Gateway Version V0R9P1 
TQL 3.1.2 
LIFE  Machine version OM 3.00 
 
LFI Personnel involved during the test is: 

LFI Instrument 
Operation Manager  

Anna Gregorio (UniTs  anna.gregorio@ts.infn.it)   

LFI Calibration 
Scientist 

Aniello Mennella (UniMi aniello.mennella@fisica.unimi.it) 

LFI CPV Manager Francesco Cuttaia (IASF-BO cuttaia@iasfbo.inaf.it)  

Test leader Fabrizio Villa (IASF-BO villa@iasfbo.inaf.it)  

LFI IOT Anna Gregorio, Francesco Cuttaia, Aniello Mennella, Marco Frailis, 
Samuele Galeotta, Andrea Zacchei, Maurizio Tomasi, Althea Wilkinson, 
Peter Meinhold, Richard Davis, Daniele Tavagnacco 

Industry support Paola Battaglia 
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4.2 Pass-fail criteria, verification matrix 

 

4.3 Procedure/ Test sequence and environmental conditions 

Figure 1 reports the top level procedure of the test; the complete test procedure and related 
check list is reported in appendix A. The PSW tuning was performed on RCAs 24 and 25 firstly, 

then was performed on RCAs 26 and 27, then was performend on RCA 28. The loop over the 
bias currents I1 and I2 was set according to the grid definition as reported in   

Figure 2.  

The Figure 3, Figure 4, Figure 5, Figure 6, and Figure 7 show the grid applied during CPV with 
respect the CSL grids (coloured filled contour plots). 
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Figure 1: Top level pocedure of the PSW tuning test. 

  
Figure 2: Grid definiton of bias currents. The start, stop, and number of steps are reported. 














































































































