
2007Publication Year

2024-06-24T12:18:09ZAcceptance in OA@INAF

Current Drop Noise in RCA 23 FEMTitle

STRINGHETTI, LUCA; CUTTAIA, FRANCESCOAuthors

http://hdl.handle.net/20.500.12386/35226Handle

PL-LFI-PST-TN-079Number



 

INAF 
IASF-Bologna 
LFI Project System Team 

Planck LFI 
  

TITLE: Current Drop Noise in RCA 23 
FEM 

 
DOC. TYPE: 
 

 
TECHNICAL NOTE 

PROJECT REF.: 
 

PL-LFI-PST-TN-079 PAGE:  I of IV, 7 

ISSUE/REV.: 1.0 DATE:  November 2007 

 
 
 
 
 

 

Prepared by 

 

 

L. STRINGHETTI 

F. CUTTAIA 

On behalf of LFI IOT 

LFI Project System Team 

Date: 

Signature: 

 
November , 2007 

 

 

 

Agreed by 

 

 

C. BUTLER 

LFI Program Manager 

Date: 

Signature: 

 
November , 2007 

 

Approved by 

 

 

N. MANDOLESI 

LFI Principal Investigator 

Date: 

Signature: 

 
November , 2007 

 

 



 

BURST Noise in RCA 23 FEM 
Document No.: 
Issue/Rev. No.: 

Date: 
Page: 

PL-LFI-PST-TN-079
1.0

November 2007
II

 

INAF IASF-Bologna 
LFI Project System Team 
 

DISTRIBUTION LIST 

Recipient Company / 
Institute 

E-mail address Sent

N. MANDOLESI INAF/IASF – Bologna mandolesi@iasfbo.inaf.it Yes 
R.C. BUTLER INAF/IASF – Bologna butler@iasfbo.inaf.it Yes 
M. BERSANELLI UNIMI – Milano marco.bersanelli@mi.infn.it  Yes 
M. BALASINI TAS-I – Milan maurizio.balasini@thalesaleniaspace.com  Yes 
R. SILVESTRI TAS-I – Milan roberto.silvestri@thalesaleniaspace.com  Yes 
P. LEUTENEGGER TAS-I – Milan paolo.leutenegger@thalesaleniaspace.com  Yes 
M. MICCOLIS TAS-I – Milan maurizio.miccolis@thalesaleniaspace.com  Yes 
G. CAFAGNA TAS-I – Milan gaetano.cafagna@thalesaleniaspace.com  Yes 
A. MENNELLA UNIMI – Milano aniello.mennella@fisica.unimi.it   Yes 
J. PATTERSON ESA Janice.Patterson@esa.int  Yes 
L. PEREZ CUEVAS ESA leticia.perez.cuevas@esa.int  Yes 
O. PIERSANTI ESA Osvaldo.Piersanti@esa.int  Yes 
J.P. 
CHAMBELLAND 

TAS-F Cannes jean-
philippe.chambelland@thalesaleniaspace.com 

Yes 

B. COLLAUDIN TAS-F Cannes Bernard.Collaudin@thalesaleniaspace.com  Yes 
P. RIHET TAS-F Cannes Patrick.Rihet@thalesaleniaspace.com  Yes 
N. SEVILLE TAS-F Cannes Norbert.Seville@thalesaleniaspace.com  Yes 
    
    
    
    
    
    
    
    
    
    
    
    
LFI System PCC INAF/IASF – Bologna lfispcc@iasfbo.inaf.it Yes 
    
    

 



 

BURST Noise in RCA 23 FEM 
Document No.: 
Issue/Rev. No.: 

Date: 
Page: 

PL-LFI-PST-TN-079
1.0

November 2007
III

 

INAF IASF-Bologna 
LFI Project System Team 
 

CHANGE RECORD 

Issue Date Sheet Description of Change Release 

0.1 November 
2007 

All First Draft of Document  

     
     
     
     



 

BURST Noise in RCA 23 FEM 
Document No.: 
Issue/Rev. No.: 

Date: 
Page: 

PL-LFI-PST-TN-079
1.0

November 2007
IV

 

INAF IASF-Bologna 
LFI Project System Team 
 

TABLE OF CONTENTS 

1 ACRONYMS ....................................................................................................................................................... 1 

2 INTRODUCTION............................................................................................................................................... 2 
2.1 PURPOSE AND SCOPE ..................................................................................................................................... 2 

3 APPLICABLE AND REFERENCE DOCUMENTS ....................................................................................... 3 
3.1 APPLICABLE DOCUMENTS.......................................................... ERRORE. IL SEGNALIBRO NON È DEFINITO. 
3.2 REFERENCE DOCUMENTS............................................................................................................................... 3 

4 DESCRIPTION................................................................................................................................................... 4 
4.1 DATA ANALYSIS ........................................................................ ERRORE. IL SEGNALIBRO NON È DEFINITO. 

5 PROCEDURE DESCRIPTION.......................................... ERRORE. IL SEGNALIBRO NON È DEFINITO. 
5.1 OBJECTIVES ............................................................................... ERRORE. IL SEGNALIBRO NON È DEFINITO. 
5.2 DESCRIPTION OF THE TEST ......................................................... ERRORE. IL SEGNALIBRO NON È DEFINITO. 
5.3 REQUIREMENTS AND TIME NEEDED ........................................... ERRORE. IL SEGNALIBRO NON È DEFINITO. 

 
 
 



 

BURST Noise in RCA 23 FEM 
Document No.: 
Issue/Rev. No.: 

Date: 
Page: 

PL-LFI-PST-TN-079
1.0

November 2007
1

 

INAF IASF-Bologna 
LFI Project System Team 
 

1 ACRONYMS 

AIV  Assembly, Integration, Verification 
ASW  Application Software 
CCS  Central Check-out System 
CDMU  Central Data Management Unit 
DPU  Digital Processing Unit 
IST  Integrated Satellite Test 
OBC  On Board Clock 
OBT  On Board Time 
REBA  Radiometric Electronic Box Assembly 
S/C  Spacecraft 
SCOE  Spacecraft Control and Operation System 
SPU  Signal Processing Unit 
SUSW  Start- Up Software 
SVM   Service Module 
TBC  To Be Checked 
TBD  To Be Defined 
TBW    To Be Written 
TC  Telecommand 
TM  Telemetry 
UFT  Unit Functional Test 
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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 description of a feature observed during PLM SIT test on RCA 23, 
this description could be used to open a dedicated NCR in order to monitor the problem through the 
System Test Campaign. The data shown here after have been collected during the PLM SIT performed  
on the 24th of October 2007 in Cannes.  
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3 APPLICABLE AND REFERENCE DOCUMENTS 

 

3.1 Reference Documents 

 
[RD01]  MEMO: RCA 23 INVESTIGATION FROM WARM TESTS. F. Cuttaia, INAF- IASF 

Bo, 13-10-2006, issue 3.0 
 
[RD02]  BISTABLE NOISE IN OPERATIONAL AMPLIFIER, S. T. Hsu, IEEE Journal of solid 

state circuits  
 
[RD03]  QUICK LOOK DATA ANALYSIS OF LFI PERFORMED DURING SIT, PL-LFI-PST-

RP-024, 0.1 Draft. 
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4 Description 

RCA 23 shows, from data analysis performed on data collected during the PLM SIT , a strange behaviour 
as in figure 1 a. 
 

 

  
a) Scientific Output (Volt) b) I drain (mA) DAE HK 

 Fig. 1. RCA23 Burst Noise AMB_0114 
 

In the above figure the output from the detector R1D1 (in gray) and the output from the detector R0D0 (In 
red and green) are shown. A quite high “Burst Noise like” is visible in both outputs where no changes in 
LFI configuration where expected.  
Looking at I drain current values (fig 1 b) from the House Keeping it is quite evident that the current of 
the LNA associated to S1 is changing within three different values (high low and middle values).  The 
change in the S1 is somehow reflected in the currents of the others LNA and this is also visible in voltage 
output. The order of magnitude of the current changes is about 1.5mA (peak to peak).  
The feature is visible for 1 hour and the I drain of S1 stabilize at a middle value. In this configuration the 
change in percentage of the current respect to WFT test that is our reference point  is more than 5%, while 
at the beginning of the test when the current was in his higher state the difference respect to WFT was 
lower than 0.8%.  The current remains in this middle values all along the test until the end. 
The first time the feature appears in AMB_0113 at the 14:09:06 just when the LUT of the SCS were 
uploaded via TC, anyway there is no direct connection between the two event because the LUT were 
uploaded also at 9:44:52 and no feature was visible at that time. 
 
In the figure below is show the same output when the right current is applied and no noise is seen. 
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The changes in output in the figure above are due to changes of the PS status via TC sending. 

4.1 Feature during FM test campaign 

A similar feature was found during the FM test campaign (Summer 2006) at instrument level. 
 

 
  

a) Scientific Output (Volt) b) I drain (mA) DAE HK 
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The above picture refers to data collected during FM test AMB_0090 [RD01]. It is visible the current 
noise of the same order of magnitude of the one found in system level, ~1.5mA. The Burst noise was 
found before and after the FM calibration in cryogenic condition and a NCR was open at that time to keep 
trace of the unexpected behaviour. 
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5 Conclusions 

From literature, the nature of the Burst Noise like in output voltage is that it has a strong dependence with 
applied voltages to amplifier, this means that the higher the voltages the higher the noise could be. 
[RD02] From FM test campaign the Burst noise was no observed during the whole cryogenic test where 
lower biases to S1 ACA were applied respect to the one applied during the Warm Tests.  If nothing is 
changed somewhere from the FM cryogenic tests we would expect that also in CSL and in Flight the 
feature will disappear, but indeed this Noise appeared only during the PLM SIT tests and it was not 
visible during WFT, SFT and EMC tests.  
LFI would monitor the feature so a dedicated NCR should be opened. 
This feature is different from the popcorn noise one that it is still visible in data collected that it has a 
lower order magnitude and it is covered by another NCR opened (and closed as Use As Is) during FM test 
campaign.  
 
 
 


