
 
 

1  HERSCHEL/HIFI - LO  
HIFI-LOU Short Functional Test in CoP 

26th May 2009  

Hifi no.: MPIfR/HIFI/TE/2009-540 
Inst.no.: 25 
Issue: 1.00 
Date:  4th June, 2009 
Category:  2 

 

 1

 
HIFI-LOU Short Functional Test in CoP 

26th May 2009 
 

 
 
 
 
Prepared by: Michael Caris      date: 4th June, 2009 
 
  
Authorized by: Thomas Klein  Signature:   date: 4th June, 2009 
 
      
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Distribution: 
 

MPIfR SRON 
R. Güsten H. Jacobs 
T. Klein A. de Jonge 
C. Leinz P. Dieleman 
M. Caris D. Teyssier 
G. Wieching  
  
  
  

 
  



 
 

1  HERSCHEL/HIFI - LO  
HIFI-LOU Short Functional Test in CoP 

26th May 2009  

Hifi no.: MPIfR/HIFI/TE/2009-540 
Inst.no.: 25 
Issue: 1.00 
Date:  4th June, 2009 
Category:  2 

 

 2

 

DOCUMENT CHANGE RECORD .................................................................................................................... 3 
DOCUMENTS....................................................................................................................................................... 3 

APPLICABLE DOCUMENTS ................................................................................................................................... 3 
REFERENCE DOCUMENTS..................................................................................................................................... 3 

1 SCOPE ........................................................................................................................................................... 4 
2 HARDWARE CONFIGURATION............................................................................................................. 4 
3 SOFTWARE CONFIGURATION .............................................................................................................. 4 
4 TEST RESULTS (COP, 26TH MAY 2009) .................................................................................................. 5 

4.1 BAND IA - MAIN...................................................................................................................................... 5 
4.1.1 IV curve measurement..................................................................................................................... 5 
4.1.2 HK-data........................................................................................................................................... 6 

4.2 BAND IB - MAIN ...................................................................................................................................... 7 
4.2.1 IV curve measurement..................................................................................................................... 7 
4.2.2 HK-data........................................................................................................................................... 8 

4.3 BAND IIA - MAIN..................................................................................................................................... 8 
4.3.1 IV curve measurement..................................................................................................................... 8 
4.3.2 HK-data........................................................................................................................................... 9 

4.4 BAND IIB - MAIN ................................................................................................................................. 10 
4.4.1 IV curve measurement................................................................................................................... 10 
4.4.2 HK-data......................................................................................................................................... 11 

4.5 BAND IIIA - MAIN................................................................................................................................ 12 
4.5.1 IV curve measurement................................................................................................................... 12 
4.5.2 HK-data......................................................................................................................................... 13 

4.6 BAND IIIB - MAIN................................................................................................................................ 14 
4.6.1 IV curve measurement................................................................................................................... 14 
4.6.2 HK-data......................................................................................................................................... 15 

4.7 BAND IVA - MAIN ............................................................................................................................... 16 
4.7.1 IV curve measurement................................................................................................................... 16 
4.7.2 HK-data......................................................................................................................................... 17 

4.8 BAND IVB - MAIN................................................................................................................................ 17 
4.8.1 IV curve measurement................................................................................................................... 17 
4.8.2 HK-data......................................................................................................................................... 18 

4.9 BAND VA - MAIN................................................................................................................................. 19 
4.9.1 IV curve measurement................................................................................................................... 19 
4.9.2 HK-data......................................................................................................................................... 20 

4.10 BAND VB - MAIN................................................................................................................................. 20 
4.10.1 IV curve measurement................................................................................................................... 20 
4.10.2 HK-data......................................................................................................................................... 21 

4.11 BAND VIA - MAIN ............................................................................................................................... 22 
4.11.1 IV curve measurement................................................................................................................... 22 
4.11.2 HK-data......................................................................................................................................... 23 

4.12 BAND VIB - MAIN................................................................................................................................ 24 
4.12.1 IV curve measurement................................................................................................................... 24 
4.12.2 HK-data......................................................................................................................................... 25 

4.13 BAND VIIA - MAIN .............................................................................................................................. 25 
4.13.1 IV curve measurement................................................................................................................... 25 
4.13.2 HK-data......................................................................................................................................... 26 

4.14 BAND VIIB - MAIN .............................................................................................................................. 27 
4.14.1 IV curve measurement................................................................................................................... 27 
4.14.2 HK-data......................................................................................................................................... 28 

5 CONCLUSION............................................................................................................................................ 29 



 
 

1  HERSCHEL/HIFI - LO  
HIFI-LOU Short Functional Test in CoP 

26th May 2009  

Hifi no.: MPIfR/HIFI/TE/2009-540 
Inst.no.: 25 
Issue: 1.00 
Date:  4th June, 2009 
Category:  2 

 

 3

 
Document Change Record 
 
Date Issue/revision Pages Change 
04.06.2009 1.00 All New 
    
    
    
    
    
    
    
 
 
 
Documents 
 

Applicable Documents 
 
AD                     TITLE REFERENCE ISSUE 
01 FHLCU Software & Operational Modes,  Commands And 

Housekeeping 
SRC/LCU/PR/2002-018 5.3 July 2006 

02 HIFI Telecommand packet structure ICD SRON-U/HIFI/SP/2001-001 1.6 23 Aug 2006 
03 HIFI Housekeeping Packet Structure ICD SRON-U/HIFI/SP/2001-003 1.10 11 July 2006 
04 LOU Tuning Table Release Note MPIfR/HIFI/PR/2006-564 2.03 Aug 2008 
05 Procedure for exchange and upload of LCU safety tables SRON-G/HIFI/AIV/2006-02 0.4 24 Aug 2006 
06 070718-PR_564_SRN_I_0_17.zip 

070702_PATCH_LCUFM_17.zip 
  

Reference Documents 
 
RD                     TITLE REFERENCE ISSUE 
01 LO Operation Document   
 
 
 



 
 

1  HERSCHEL/HIFI - LO  
HIFI-LOU Short Functional Test in CoP 

26th May 2009  

Hifi no.: MPIfR/HIFI/TE/2009-540 
Inst.no.: 25 
Issue: 1.00 
Date:  4th June, 2009 
Category:  2 

 

 4

1 Scope  
 
This document summarizes the results of the short functional test (SFT) and the IV-curve measurements for the 
HIFI Local Oscillator Subsystem. The test was performed 12 days after the launch of Herschel within the 
commissioning phase on 26th May, 2009. Prime side electronics only was used for this test. 
 
 
2 Hardware configuration 
 
The hardware configuration used with the test is listed in the below table.  
 

LOU BAND LOUFM – LCUFM LOUFM – LSUFM 

I A Satellite Harness for 
BAND I A 

HIFI WAVEGUIDE ASSEMBLY for BAND I A  

I B Satellite Harness for 
BAND I B 

HIFI WAVEGUIDE ASSEMBLY for BAND I B 

II A Satellite Harness for 
BAND II A 

HIFI WAVEGUIDE ASSEMBLY for BAND II A  

II B Satellite Harness for 
BAND II B 

HIFI WAVEGUIDE ASSEMBLY for BAND II B  

III A Satellite Harness for 
BAND III A 

HIFI WAVEGUIDE ASSEMBLY for BAND III A  

III B Satellite Harness for 
BAND III B 

HIFI WAVEGUIDE ASSEMBLY for BAND III B  

IV A Satellite Harness for 
BAND IV A 

HIFI WAVEGUIDE ASSEMBLY for BAND IV A  

IV B Satellite Harness for 
BAND IV B 

HIFI WAVEGUIDE ASSEMBLY for BAND IV A  

V A Satellite Harness for 
BAND V A 

HIFI WAVEGUIDE ASSEMBLY for BAND V A  

V B Satellite Harness for 
BAND V B 

HIFI WAVEGUIDE ASSEMBLY for BAND V B  

VI A Satellite Harness for 
BAND VI A 

HIFI WAVEGUIDE ASSEMBLY for BAND VI A  
with attenuator SRON ATT5DB  

VI B Satellite Harness for 
BAND VI B 

HIFI WAVEGUIDE ASSEMBLY for BAND VI B  
with attenuator SRON ATT6DB-SN3 

VII A Satellite Harness for 
BAND VII A 

HIFI WAVEGUIDE ASSEMBLY for BAND VII A  
with attenuator SRON ATT6DB-SN4  

VII B Satellite Harness for 
BAND VII B 

HIFI WAVEGUIDE ASSEMBLY for BAND VII B  
with attenuator SRON ATT6DB-SN1 

Table 1: Hardware Configuration - interconnecting LOU FM with LCU FM and LSU FM 

 
 
3 Software configuration 
 
Subject Issue Date Application 
LOU Tuning Table 2.18 09.04.2009 LOU-FM/Flight operation 123 K – 145 K 
CUS 16.106   
HIPE (JIDE) 1.0.3   

Table 2: Software Configuration 
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4 Test Results (CoP, 26th May 2009) 
 
The HK-data for the SFT in CoP were extracted by means of the SFT-Analysis-scripts (using JIDE – release 
1.0.3) from the database (“hifi_icc_ops_1@iccdb1.sron.rug.nl“). The corresponding ObsIDs are given in the 
tables. 
The measurements summarized in sections 4.1 through 4.14 were recorded with the prime side electronics for all 
bands. The first table of each subsection tabulates the IV-cure measurements. Given are the values recorded 
during CoP-SFT at ESOC in Darmstadt (M1 C_HK, M1V_HK, M2 C_HK, M2V_HK, M3 C_HK, M3V_HK) 
and the corresponding reference values (M1 C_Ref, M1V_ Ref, M2 C_ Ref, M2V_ Ref, M3 C_ Ref, M3V_ Ref) 
from previous measurements at 130 K. Plots for all multiplier IV-curves are shown in the subsequent diagrams: 
Blue and green lines represent measurement and reference, respectively; the red dashed lines indicate the limits.  
The following two tables shows the HK-data for the multipliers and amplifiers compared to the data from the 
TB/TV test phase. As an indication for the evolution, the standard deviation of the four HK readings for each 
parameter is given. Additionally, the amplifier tables contain the calculated drain line resistances. 
The chain temperatures were around 122 K and thus ~10 K lower than in previous tests.  
 

4.1 Band IA - Main 

4.1.1 IV curve measurement 
 
Obsid: 30 Housekeeping readout 
M1C_target -0.100 -1.000 -3.000 
M1C_HK -0.105 -1.001 -3.003 
M1C_Ref -0.110 -1.021 -3.022 
M1V_HK -2.421 -2.743 -3.212 
M1V_Ref -2.398 -2.722 -3.194 
Status OK OK OK 
M2C_target -0.100 -1.000 -3.000 
M2C_HK -0.108 -1.013 -3.027 
M2C_Ref -0.107 -1.001 -3.008 
M2V_HK -1.689 -1.970 -2.472 
M2V_Ref -1.672 -1.954 -2.451 
Status OK OK OK 
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Fig. 1: IV-curves for Band 1a (multipliers M1, M2) – blue: HK-data, green: Reference, red: Limits 

4.1.2 HK-data 
 
Frequency: 520 GHz Multiplier Housekeeping 

Date ObsID M1_V  
[V] 

M1_C 
[mA] 

M2_V  
[V] 

M2_C 
[mA] 

M3_V  
[V] 

M3_C 
[mA] 

26.11.2008 2415940907 7.011 -0.863 6.999 -0.306 N.A. N.A.
11.12.2008 2415943173 7.016 -0.733 7.003 -0.244 N.A. N.A.
14.12.2008 4 7.010 -0.654 7.001 -0.247 N.A. N.A.
26.05.2009 30 7.011 -0.773 7.000 -0.342 N.A. N.A.
Standard deviation  0.003 0.087 0.002 0.048 N.A. N.A.
 
 
 Amplifier Housekeeping  

Date G1_V 
[V] 

G1_C 
[mA] 

G2_V 
[V] 

G2_C 
[mA] 

D1_V 
[V] 

D1_C 
[A] 

D2_V 
[V] 

D2_C 
[A] 

R_D1 
[mΩ] 

R_D2 
[mΩ] 

26.11.2008 -0.411 -0.316 -0.102 -0.036 2.045 0.661 2.390 0.898 188.7 233.5
11.12.2008 -0.412 -0.316 -0.102 -0.039 2.025 0.656 2.386 0.904 220.8 237.0
14.12.2008 -0.411 -0.316 -0.101 -0.039 2.030 0.646 2.390 0.900 217.2 233.3
26.05.2009 -0.412 -0.316 -0.102 -0.038 2.028 0.654 2.391 0.901 217.5 232.2
St. dev. 0.000 0.000 0.000 0.001 0.009 0.006 0.002 0.003  
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4.2 Band IB - Main 

4.2.1 IV curve measurement 
 
Obsid: 31 Housekeeping readout 
M1C_target -0.100 -1.000 -3.000 
M1C_HK -0.113 -1.009 -3.005 
M1C_Ref -0.105 -1.019 -3.005 
M1V_HK -2.438 -2.725 -3.189 
M1V_Ref -2.406 -2.706 -3.167 
Status OK OK OK 
M2C_target -0.100 -1.000 -3.000 
M2C_HK -0.100 -1.006 -3.026 
M2C_Ref -0.102 -1.019 -3.029 
M2V_HK -1.689 -1.971 -2.453 
M2V_Ref -1.673 -1.959 -2.439 
Status OK OK OK 
 
 

  
Fig. 2: IV-curves for Band 1b (multipliers M1, M2) – blue: HK-data, green: Reference, red: Limits 
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4.2.2 HK-data 
 
Frequency: 579 GHz Multiplier Housekeeping 

Date ObsID M1_V  
[V] 

M1_C 
[mA] 

M2_V  
[V] 

M2_C 
[mA] 

M3_V  
[V] 

M3_C 
[mA] 

26.11.2008 2415940911 8.524 -1.387 4.019 -0.847 N.A. N.A.
11.12.2008 2415943177 8.532 -1.311 4.024 -0.834 N.A. N.A.
14.12.2008 5 8.514 -0.816 4.020 -0.762 N.A. N.A.
26.05.2009 31 8.505 -0.664 4.016 -0.741 N.A. N.A.
Standard deviation  0.012 0.358 0.003 0.052 N.A. N.A.
 
 
 Amplifier Housekeeping  

Date G1_V 
[V] 

G1_C 
[mA] 

G2_V 
[V] 

G2_C 
[mA] 

D1_V 
[V] 

D1_C 
[A] 

D2_V 
[V] 

D2_C 
[A] 

R_D1 
[mΩ] 

R_D2 
[mΩ] 

26.11.2008 1.732 1.507 1.206 0.521 2.752 0.813 2.444 0.753 194.6 246.4
11.12.2008 1.736 1.509 1.209 0.522 2.712 0.837 2.439 0.764 237.1 249.8
14.12.2008 1.733 1.506 1.207 0.524 2.722 0.808 2.453 0.721 232.3 246.0
26.05.2009 1.733 1.504 1.207 0.523 2.725 0.792 2.458 0.701 232.9 245.4
St. dev. 0.002 0.002 0.001 0.001 0.017 0.018 0.008 0.029  
 

4.3 Band IIA - Main 

4.3.1 IV curve measurement 
 
Obsid: 32 Housekeeping readout 
M1C_target -0.100 -1.000 -3.000 
M1C_HK -0.105 -1.026 -3.025 
M1C_Ref -0.103 -1.016 -3.004 
M1V_HK -2.453 -2.747 -3.211 
M1V_Ref -2.420 -2.720 -3.184 
Status OK OK OK 
M2C_target 0.100 1.000 3.000 
M2C_HK 0.109 1.022 3.002 
M2C_Ref 0.102 1.019 3.023 
M2V_HK 1.657 1.915 2.363 
M2V_Ref 1.643 1.905 2.358 
Status OK OK OK 
M3C_target 0.100 0.300 1.000 
M3C_HK 0.120 0.308 1.007 
M3C_Ref 0.111 0.317 1.003 
M3V_HK 0.838 0.893 1.063 
M3V_Ref 0.831 0.893 1.059 
Status OK OK OK 
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Fig. 3: IV-curves for Band 2a (multipliers M1, M2, M3) – blue: HK-data, green: Reference, red: Limits 

4.3.2 HK-data 
 
Frequency: 652 GHz Multiplier Housekeeping 

Date ObsID M1_V  
[V] 

M1_C 
[mA] 

M2_V  
[V] 

M2_C 
[mA] 

M3_V  
[V] 

M3_C 
[mA] 

26.11.2008 2415940915 7.006 -0.636 -3.032 1.562 -1.200 0.006
11.12.2008 2415943181 7.008 -0.406 -3.029 1.392 -1.200 0.005
14.12.2008 6 7.006 -0.460 -3.029 1.454 -1.199 0.005
26.05.2009 32 7.013 -0.916 -3.038 1.745 -1.200 0.007
Standard deviation  0.003 0.229 0.004 0.155 0.001 0.001
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 Amplifier Housekeeping  

Date G1_V 
[V] 

G1_C 
[mA] 

G2_V 
[V] 

G2_C 
[mA] 

D1_V 
[V] 

D1_C 
[A] 

D2_V 
[V] 

D2_C 
[A] 

R_D1 
[mΩ] 

R_D2 
[mΩ] 

26.11.2008 -0.608 -0.514 -0.604 -0.152 2.513 0.868 2.190 0.683 192.4 234.9
11.12.2008 -0.609 -0.514 -0.605 -0.153 2.484 0.862 2.189 0.675 227.3 237.9
14.12.2008 -0.608 -0.513 -0.603 -0.156 2.488 0.859 2.192 0.677 223.2 234.2
26.05.2009 -0.608 -0.498 -0.604 -0.161 2.488 0.858 2.186 0.702 223.3 234.1
St. dev. 0.001 0.008 0.000 0.004 0.013 0.005 0.002 0.012  
 

4.4 BAND IIB - Main 

4.4.1 IV curve measurement 
 
Obsid: 33 Housekeeping readout 
M1C_target -0.100 -1.000 -3.000 
M1C_HK -0.113 -1.027 -3.011 
M1C_Ref -0.105 -1.010 -3.015 
M1V_HK -2.413 -2.701 -3.157 
M1V_Ref -2.380 -2.673 -3.134 
Status OK OK OK 
M2C_target 0.100 1.000 3.000 
M2C_HK 0.111 1.027 3.022 
M2C_Ref 0.105 1.026 3.020 
M2V_HK 1.634 1.899 2.344 
M2V_Ref 1.620 1.889 2.336 
Status OK OK OK 
M3C_target 0.100 0.300 1.000 
M3C_HK 0.114 0.304 1.008 
M3C_Ref 0.108 0.318 1.009 
M3V_HK 0.854 0.910 1.079 
M3V_Ref 0.848 0.911 1.077 
Status OK OK OK 
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Fig. 4: IV-curves for Band 2b (multipliers M1, M2, M3) – blue: HK-data, green: Reference, red: Limits 

 
 

4.4.2 HK-data 
 
Frequency: 732 GHz Multiplier Housekeeping 

Date ObsID M1_V  
[V] 

M1_C 
[mA] 

M2_V  
[V] 

M2_C 
[mA] 

M3_V  
[V] 

M3_C 
[mA] 

26.11.2008 2415940919 9.534 -2.025 -4.997 0.420 -1.514 0.634
11.12.2008 2415943185 9.550 -2.141 -5.001 0.464 -1.515 0.657
14.12.2008 7 9.530 -1.626 -4.995 0.349 -1.512 0.599
26.05.2009 33 9.524 -1.533 -4.994 0.285 -1.514 0.579
Standard deviation  0.011 0.297 0.003 0.078 0.001 0.035
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 Amplifier Housekeeping  

Date G1_V 
[V] 

G1_C 
[mA] 

G2_V 
[V] 

G2_C 
[mA] 

D1_V 
[V] 

D1_C 
[A] 

D2_V 
[V] 

D2_C 
[A] 

R_D1 
[mΩ] 

R_D2 
[mΩ] 

26.11.2008 1.386 1.033 0.893 0.355 2.862 1.015 2.131 0.772 205.2 245.5
11.12.2008 1.389 1.026 0.895 0.352 2.818 1.049 2.123 0.790 240.8 249.8
14.12.2008 1.387 1.029 0.893 0.359 2.829 1.021 2.137 0.745 235.7 245.0
26.05.2009 1.386 1.043 0.893 0.357 2.839 0.980 2.142 0.727 235.8 244.4
St. dev. 0.001 0.008 0.001 0.003 0.019 0.028 0.009 0.028  

 

4.5 BAND IIIA - Main 

4.5.1 IV curve measurement 
 
Obsid: 34 Housekeeping readout 
M1C_target -0.100 -1.000 -3.000 
M1C_HK -0.109 -1.009 -3.022 
M1C_Ref -0.100 -1.028 -3.009 
M1V_HK -2.431 -2.711 -3.174 
M1V_Ref -2.420 -2.710 -3.165 
Status OK OK OK 
M2C_target 0.100 1.000 3.000 
M2C_HK 0.109 1.032 3.024 
M2C_Ref 0.100 1.023 3.014 
M2V_HK 1.657 1.913 2.362 
M2V_Ref 1.642 1.905 2.353 
Status OK OK OK 
M3C_target 0.100 0.300 1.000 
M3C_HK 0.108 0.324 1.003 
M3C_Ref 0.115 0.303 1.027 
M3V_HK 0.845 0.910 1.071 
M3V_Ref 0.845 0.900 1.073 
Status OK OK OK 
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Fig. 5: IV-curves for Band 3a (multipliers M1, M2, M3) – blue: HK-data, green: Reference, red: Limits 

 

4.5.2 HK-data 
 
Frequency: 845.5 GHz Multiplier Housekeeping 

Date ObsID M1_V  
[V] 

M1_C 
[mA] 

M2_V  
[V] 

M2_C 
[mA] 

M3_V  
[V] 

M3_C 
[mA] 

26.11.2008 2415940923 11.011 -0.994 -4.023 1.323 -1.208 0.297
11.12.2008 2415943189 11.015 -0.645 -4.020 1.084 -1.207 0.253
14.12.2008 8 11.013 -0.838 -4.021 1.245 -1.207 0.290
26.05.2009 34 11.005 -0.693 -4.023 1.288 -1.209 0.280
Standard deviation  0.004 0.158 0.002 0.106 0.001 0.019
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 Amplifier Housekeeping  

Date G1_V 
[V] 

G1_C 
[mA] 

G2_V 
[V] 

G2_C 
[mA] 

D1_V 
[V] 

D1_C 
[A] 

D2_V 
[V] 

D2_C 
[A] 

R_D1 
[mΩ] 

R_D2 
[mΩ] 

26.11.2008 1.109 0.937 0.759 0.352 2.817 0.819 2.571 0.762 186.5 287.1
11.12.2008 1.112 0.943 0.760 0.358 2.773 0.856 2.529 0.765 230.5 341.1
14.12.2008 1.110 0.937 0.759 0.361 2.785 0.823 2.614 0.746 224.3 236.1
26.05.2009 1.110 0.929 0.759 0.352 2.796 0.776 2.622 0.715 224.2 234.9
St. dev. 0.001 0.006 0.001 0.004 0.019 0.033 0.043 0.023  

 

4.6 BAND IIIB - Main 

4.6.1 IV curve measurement 
 
Obsid: 35 Housekeeping readout 
M1C_target -0.100 -1.000 -3.000 
M1C_HK -0.107 -1.019 -3.022 
M1C_Ref -0.104 -1.018 -3.032 
M1V_HK -2.398 -2.710 -3.180 
M1V_Ref -2.389 -2.704 -3.175 
Status OK OK OK 
M2C_target 0.100 1.000 3.000 
M2C_HK 0.115 1.025 3.011 
M2C_Ref 0.103 1.025 3.027 
M2V_HK 1.649 1.898 2.337 
M2V_Ref 1.634 1.892 2.332 
Status OK OK OK 
M3C_target -0.100 -0.300 -0.600 
M3C_HK -0.105 -0.306 -0.620 
M3C_Ref -0.115 -0.309 -1.016 
M3V_HK -1.677 -1.761 -1.858 
M3V_Ref -1.679 -1.757 -1.960 
Status OK OK OK 
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Fig. 6: IV-curves for Band 3b (multipliers M1, M2, M3) – blue: HK-data, green: Reference, red: Limits 

 

4.6.2 HK-data 
 
Frequency: 882 GHz Multiplier Housekeeping 

Date ObsID M1_V  
[V] 

M1_C 
[mA] 

M2_V  
[V] 

M2_C 
[mA] 

M3_V  
[V] 

M3_C 
[mA] 

26.11.2008 2415940927 9.992 -0.156 -7.481 -0.016 1.196 -0.005
11.12.2008 2415943193 10.004 -0.156 -7.485 -0.017 1.199 -0.005
14.12.2008 9 9.998 -0.151 -7.481 -0.016 1.198 -0.005
26.05.2009 35 9.998 -0.321 -7.481 -0.015 1.198 -0.017
Standard deviation  0.005 0.083 0.002 0.001 0.001 0.006
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 Amplifier Housekeeping  

Date G1_V 
[V] 

G1_C 
[mA] 

G2_V 
[V] 

G2_C 
[mA] 

D1_V 
[V] 

D1_C 
[A] 

D2_V 
[V] 

D2_C 
[A] 

R_D1 
[mΩ] 

R_D2 
[mΩ] 

26.11.2008 -0.012 -0.019 -0.035 0.200 2.507 0.732 2.257 0.572 195.5 250.6
11.12.2008 -0.012 -0.017 -0.034 0.185 2.473 0.723 2.251 0.589 244.4 252.9
14.12.2008 -0.012 -0.017 -0.034 0.188 2.478 0.723 2.255 0.583 237.9 249.6
26.05.2009 -0.013 -0.018 -0.035 0.197 2.476 0.731 2.257 0.576 238.3 248.6
St. dev. 0.000 0.001 0.000 0.007 0.016 0.005 0.003 0.007  

 

4.7 BAND IVA - Main 

4.7.1 IV curve measurement 
 
Obsid: 36 Housekeeping readout 
M1C_target -0.100 -1.000 -3.000 
M1C_HK -0.104 -1.029 -3.008 
M1C_Ref -0.105 -1.015 -3.000 
M1V_HK -2.398 -2.709 -3.173 
M1V_Ref -2.374 -2.684 -3.148 
Status OK OK OK 
M2C_target 0.100 1.000 3.000 
M2C_HK 0.105 1.026 3.020 
M2C_Ref 0.103 1.003 3.031 
M2V_HK 1.657 1.915 2.363 
M2V_Ref 1.643 1.899 2.353 
Status OK OK OK 
 

  

Fig. 7: IV-curves for Band 4a (multipliers M1, M2) – blue: HK-data, green: Reference, red: Limits 
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4.7.2 HK-data 
 
Frequency: 991 GHz Multiplier Housekeeping 

Date ObsID M1_V  
[V] 

M1_C 
[mA] 

M2_V  
[V] 

M2_C 
[mA] 

M3_V  
[V] 

M3_C 
[mA] 

26.11.2008 2415940931 10.991 -0.225 -4.985 -0.011 N.A. N.A.
11.12.2008 2415943197 10.999 -0.086 -4.990 -0.012 N.A. N.A.
14.12.2008 10 10.991 -0.020 -4.985 -0.011 N.A. N.A.
26.05.2009 36 10.991 -0.177 -4.986 -0.010 N.A. N.A.
Standard deviation  0.004 0.092 0.003 0.001 N.A. N.A.
 
 
 Amplifier Housekeeping  

Date G1_V 
[V] 

G1_C 
[mA] 

G2_V 
[V] 

G2_C 
[mA] 

D1_V 
[V] 

D1_C 
[A] 

D2_V 
[V] 

D2_C 
[A] 

R_D1 
[mΩ] 

R_D2 
[mΩ] 

26.11.2008 -0.808 -0.674 -0.599 -0.229 2.025 0.674 2.171 0.710 185.2 223.2
11.12.2008 -0.809 -0.674 -0.600 -0.231 2.005 0.664 2.168 0.713 218.5 227.9
14.12.2008 -0.807 -0.673 -0.599 -0.229 2.009 0.663 2.173 0.703 213.5 222.8
26.05.2009 -0.808 -0.674 -0.599 -0.225 2.005 0.677 2.175 0.699 214.1 221.9
St. dev. 0.001 0.000 0.000 0.003 0.010 0.007 0.003 0.006  
 
 
 

4.8 BAND IVB - Main 

4.8.1 IV curve measurement 
 
Obsid: 37 Housekeeping readout 
M1C_target -0.100 -1.000 -3.000 
M1C_HK -0.105 -1.025 -3.007 
M1C_Ref -0.111 -1.015 -3.018 
M1V_HK -2.429 -2.732 -3.196 
M1V_Ref -2.405 -2.705 -3.173 
Status OK OK OK 
M2C_target 0.100 1.000 3.000 
M2C_HK 0.103 1.024 3.025 
M2C_Ref 0.106 1.021 3.033 
M2V_HK 1.611 1.891 2.343 
M2V_Ref 1.606 1.881 2.338 
Status OK OK OK 
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Fig. 8: IV-curves for Band 4b (multipliers M1, M2) – blue: HK-data, green: Reference, red: Limits 

 

4.8.2 HK-data 
 
Frequency: 1070 GHz Multiplier Housekeeping 

Date ObsID M1_V  
[V] 

M1_C 
[mA] 

M2_V  
[V] 

M2_C 
[mA] 

M3_V  
[V] 

M3_C 
[mA] 

26.11.2008 2415940935 8.032 -1.562 -4.487 -0.010 N.A. N.A.
11.12.2008 2415943201 8.035 -1.303 -4.490 -0.011 N.A. N.A.
14.12.2008 11 8.031 -1.304 -4.487 -0.011 N.A. N.A.
26.05.2009 37 8.034 -1.580 -4.488 -0.010 N.A. N.A.
Standard deviation  0.002 0.154 0.002 0.001 N.A. N.A.
 
 
 Amplifier Housekeeping  

Date G1_V 
[V] 

G1_C 
[mA] 

G2_V 
[V] 

G2_C 
[mA] 

D1_V 
[V] 

D1_C 
[A] 

D2_V 
[V] 

D2_C 
[A] 

R_D1 
[mΩ] 

R_D2 
[mΩ] 

26.11.2008 -0.506 -0.395 -0.600 -0.225 2.317 0.940 2.123 0.801 195.0 232.8
11.12.2008 -0.507 -0.395 -0.600 -0.226 2.285 0.931 2.120 0.796 230.7 238.2
14.12.2008 -0.506 -0.395 -0.599 -0.226 2.291 0.932 2.124 0.797 224.2 232.8
26.05.2009 -0.506 -0.395 -0.600 -0.226 2.288 0.944 2.122 0.810 224.7 232.5
St. dev. 0.000 0.000 0.001 0.001 0.014 0.007 0.002 0.006  
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4.9 BAND VA - Main 

4.9.1 IV curve measurement 
 
Obsid: 38 Housekeeping readout 
M1C_target 0.100 1.000 3.000 
M1C_HK 0.108 1.022 3.031 
M1C_Ref 0.104 1.022 3.004 
M1V_HK 2.357 2.652 3.108 
M1V_Ref 2.330 2.638 3.097 
Status OK OK OK 
M2C_target 0.100 1.000 2.000 
M2C_HK 0.104 1.012 2.029 
M2C_Ref 0.103 1.025 2.004 
M2V_HK 1.665 1.920 2.153 
M2V_Ref 1.653 1.912 2.136 
Status OK OK OK 
 
 

  

Fig. 9: IV-curves for Band 5a (multipliers M1, M2) – blue: HK-data, green: Reference, red: Limits 
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4.9.2 HK-data 
 
Frequency: 1124 GHz Multiplier Housekeeping 

Date ObsID M1_V  
[V] 

M1_C 
[mA] 

M2_V  
[V] 

M2_C 
[mA] 

M3_V  
[V] 

M3_C 
[mA] 

26.11.2008 2415940939 -4.678 1.438 -4.415 0.929 N.A. N.A.
11.12.2008 2415943205 N.A. N.A. N.A. N.A. N.A. N.A.
14.12.2008 12 -4.638 0.979 -4.417 0.789 N.A. N.A.
26.05.2009 38 -4.795 1.019 -4.467 0.834 N.A. N.A.
Standard deviation  0.082 0.254 0.029 0.071 N.A. N.A.
 
 
 Amplifier Housekeeping  

Date G1_V 
[V] 

G1_C 
[mA] 

G2_V 
[V] 

G2_C 
[mA] 

D1_V 
[V] 

D1_C 
[A] 

D2_V 
[V] 

D2_C 
[A] 

R_D1 
[mΩ] 

R_D2 
[mΩ] 

26.11.2008 1.426 0.989 0.906 0.372 2.821 1.150 1.814 0.759 198.8 218.6
11.12.2008 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
14.12.2008 1.410 0.992 0.905 0.372 2.813 1.147 1.834 0.712 206.2 205.5
26.05.2009 1.410 1.002 0.905 0.374 2.827 1.084 1.965 0.708 205.5 204.7
St. dev. 0.009 0.006 0.000 0.001 0.007 0.038 0.082 0.028  
 
 
 

4.10 BAND VB - Main 

4.10.1 IV curve measurement 
 
Obsid: 39 Housekeeping readout 
M1C_target 0.100 1.000 3.000 
M1C_HK 0.110 1.009 3.022 
M1C_Ref 0.101 1.009 3.002 
M1V_HK 2.334 2.637 3.108 
M1V_Ref 2.313 2.623 3.087 
Status OK OK OK 
M2C_target 0.100 1.000 2.000 
M2C_HK 0.098 1.021 2.005 
M2C_Ref 0.095 1.002 2.006 
M2V_HK 1.657 1.917 2.144 
M2V_Ref 1.644 1.903 2.136 
Status OK OK OK 
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Fig. 10: IV-curves for Band 5b (multipliers M1, M2) – blue: HK-data, green: Reference, red: Limits 

 

4.10.2 HK-data 
 
Frequency: 1167 GHz Multiplier Housekeeping 

Date ObsID M1_V  
[V] 

M1_C 
[mA] 

M2_V  
[V] 

M2_C 
[mA] 

M3_V  
[V] 

M3_C 
[mA] 

26.11.2008 2415940943 -6.039 0.972 -4.100 0.852 N.A. N.A.
11.12.2008 2415943209 -5.990 1.000 -4.049 0.677 N.A. N.A.
14.12.2008 13 -6.044 1.004 -4.105 0.904 N.A. N.A.
26.05.2009 39 -6.034 0.769 -4.097 0.710 N.A. N.A.
Standard deviation  0.025 0.113 0.026 0.109 N.A. N.A.
 
 
 Amplifier Housekeeping  

Date G1_V 
[V] 

G1_C 
[mA] 

G2_V 
[V] 

G2_C 
[mA] 

D1_V 
[V] 

D1_C 
[A] 

D2_V 
[V] 

D2_C 
[A] 

R_D1 
[mΩ] 

R_D2 
[mΩ] 

26.11.2008 1.724 1.444 1.006 0.384 2.810 0.841 1.921 0.797 177.9 211.7
11.12.2008 1.742 1.514 1.046 0.486 2.868 0.911 2.000 0.827 101.0 108.8
14.12.2008 1.726 1.429 1.007 0.384 2.764 0.895 1.912 0.824 219.1 216.5
26.05.2009 1.724 1.444 1.006 0.383 2.785 0.814 1.936 0.737 214.7 209.6
St. dev. 0.009 0.038 0.020 0.051 0.045 0.046 0.040 0.042  
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4.11 BAND VIA - Main 

4.11.1 IV curve measurement 
 
Obsid: 40 Housekeeping readout 
M1C_target 0.100 1.000 3.000 
M1C_HK 0.113 1.027 3.031 
M1C_Ref 0.113 1.015 3.031 
M1V_HK 2.412 2.693 3.148 
M1V_Ref 2.393 2.671 3.129 
Status OK OK OK 
M2C_target 0.100 1.000 2.000 
M2C_HK 0.099 1.025 2.010 
M2C_Ref 0.098 1.008 2.016 
M2V_HK 1.658 1.918 2.144 
M2V_Ref 1.643 1.903 2.135 
Status OK OK OK 
M3C_target 0.100 0.300 1.000 
M3C_HK 0.105 0.318 1.017 
M3C_Ref 0.119 0.307 1.024 
M3V_HK 0.853 0.918 1.085 
M3V_Ref 0.855 0.911 1.084 
Status OK OK OK 
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Fig. 11: IV-curves for Band 6a (multipliers M1, M2, M3) – blue: HK-data, green: Reference, red: Limits 

 

4.11.2 HK-data 
 
Frequency: 1568 GHz Multiplier Housekeeping 

Date ObsID M1_V  
[V] 

M1_C 
[mA] 

M2_V  
[V] 

M2_C 
[mA] 

M3_V  
[V] 

M3_C 
[mA] 

26.11.2008 2415940947 -5.771 0.192 -5.555 0.158 -1.764 0.656
11.12.2008 2415943213 -5.772 0.118 -5.558 0.139 -1.767 0.720
14.12.2008 14 -5.773 0.254 -5.553 0.115 -1.759 0.520
26.05.2009 40 -5.775 0.293 -5.555 0.102 -1.759 0.471
Standard deviation  0.002 0.076 0.002 0.025 0.004 0.116
 
 
 Amplifier Housekeeping  

Date G1_V 
[V] 

G1_C 
[mA] 

G2_V 
[V] 

G2_C 
[mA] 

D1_V 
[V] 

D1_C 
[A] 

D2_V 
[V] 

D2_C 
[A] 

R_D1 
[mΩ] 

R_D2 
[mΩ] 

26.11.2008 1.506 1.282 1.005 0.431 2.851 0.856 1.986 0.756 150.5 216.7
11.12.2008 1.508 1.285 1.007 0.436 2.800 0.882 1.980 0.768 204.3 221.2
14.12.2008 1.506 1.282 1.006 0.434 2.809 0.854 1.992 0.728 200.3 216.8
26.05.2009 1.506 1.280 1.005 0.431 2.815 0.824 1.999 0.700 199.8 215.5
St. dev. 0.001 0.002 0.001 0.003 0.023 0.024 0.008 0.030  
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4.12 BAND VIB - Main 

4.12.1 IV curve measurement 
 
Obsid: 41 Housekeeping readout 
M1C_target 0.100 1.000 3.000 
M1C_HK 0.108 1.005 3.022 
M1C_Ref 0.102 1.029 3.031 
M1V_HK 2.404 2.677 3.131 
M1V_Ref 2.376 2.663 3.112 
Status OK OK OK 
M2C_target 0.100 1.000 2.000 
M2C_HK 0.107 1.020 2.003 
M2C_Ref 0.104 1.019 2.016 
M2V_HK 3.359 3.731 4.020 
M2V_Ref 3.333 3.708 4.000 
Status OK OK OK 
 

  

Fig. 12: IV-curves for Band 6b (multipliers M1, M2) – blue: HK-data, green: Reference, red: Limits 
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4.12.2 HK-data 
 
Frequency: 1584 GHz Multiplier Housekeeping 

Date ObsID M1_V  
[V] 

M1_C 
[mA] 

M2_V  
[V] 

M2_C 
[mA] 

M3_V  
[V] 

M3_C 
[mA] 

26.11.2008 2415940951 -5.476 0.547 -6.235 0.274 N.A. N.A.
11.12.2008 2415943217 -5.475 0.393 -6.238 0.219 N.A. N.A.
14.12.2008 15 -5.474 0.472 -6.234 0.245 N.A. N.A.
26.05.2009 41 -5.479 0.654 -6.237 0.303 N.A. N.A.
Standard deviation  0.002 0.111 0.002 0.036 N.A. N.A.
 
 
 Amplifier Housekeeping  

Date G1_V 
[V] 

G1_C 
[mA] 

G2_V 
[V] 

G2_C 
[mA] 

D1_V 
[V] 

D1_C 
[A] 

D2_V 
[V] 

D2_C 
[A] 

R_D1 
[mΩ] 

R_D2 
[mΩ] 

26.11.2008 -0.606 -0.386 -0.797 -0.311 2.513 0.580 2.547 1.019 185.1 228.4
11.12.2008 -0.606 -0.386 -0.797 -0.311 2.498 0.570 2.543 1.015 213.9 233.7
14.12.2008 -0.605 -0.385 -0.796 -0.310 2.499 0.574 2.548 1.016 210.7 228.6
26.05.2009 -0.606 -0.386 -0.797 -0.311 2.498 0.583 2.547 1.024 210.0 227.3
St. dev. 0.001 0.000 0.000 0.000 0.007 0.006 0.002 0.004  
 
 
 

4.13 BAND VIIA - Main 

4.13.1 IV curve measurement 
 
Obsid: 42 Housekeeping readout 
M1C_target 0.100 1.000 3.000 
M1C_HK 0.111 1.021 3.016 
M1C_Ref 0.110 1.004 3.013 
M1V_HK 2.301 2.621 3.098 
M1V_Ref 2.283 2.601 3.086 
Status OK OK OK 
M2C_target 0.100 1.000 2.000 
M2C_HK 0.100 1.002 2.014 
M2C_Ref 0.103 1.002 2.020 
M2V_HK 3.368 3.747 4.050 
M2V_Ref 3.361 3.738 4.041 
Status OK OK OK 
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Fig. 13: IV-curves for Band 7a (multipliers M1, M2) – blue: HK-data, green: Reference, red: Limits 

 

4.13.2 HK-data 
 
Frequency: 1768.5 GHz Multiplier Housekeeping 

Date ObsID M1_V  
[V] 

M1_C 
[mA] 

M2_V  
[V] 

M2_C 
[mA] 

M3_V  
[V] 

M3_C 
[mA] 

26.11.2008 2415940955 -6.065 0.464 -6.847 0.409 N.A. N.A.
11.12.2008 2415943221 -6.066 0.360 -6.850 0.350 N.A. N.A.
14.12.2008 16 -6.060 0.278 -6.844 0.314 N.A. N.A.
26.05.2009 42 -6.066 0.462 -6.848 0.418 N.A. N.A.
Standard deviation  0.003 0.090 0.002 0.049 N.A. N.A.
 
 
 Amplifier Housekeeping  

Date G1_V 
[V] 

G1_C 
[mA] 

G2_V 
[V] 

G2_C 
[mA] 

D1_V 
[V] 

D1_C 
[A] 

D2_V 
[V] 

D2_C 
[A] 

R_D1 
[mΩ] 

R_D2 
[mΩ] 

26.11.2008 1.825 1.421 1.198 0.546 2.616 0.829 1.940 0.630 149.1 206.6
11.12.2008 1.828 1.412 1.199 0.549 2.565 0.872 1.937 0.633 200.1 210.0
14.12.2008 1.826 1.415 1.199 0.544 2.576 0.839 1.942 0.620 195.8 206.2
26.05.2009 1.825 1.427 1.198 0.538 2.582 0.806 1.943 0.619 195.7 205.0
St. dev. 0.001 0.007 0.001 0.005 0.022 0.028 0.003 0.007  
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4.14 BAND VIIB - Main 

4.14.1 IV curve measurement 
 
Obsid: 43 Housekeeping readout 
M1C_target 0.100 1.000 3.000 
M1C_HK 0.106 1.027 3.031 
M1C_Ref 0.111 1.026 3.018 
M1V_HK 2.397 2.685 3.138 
M1V_Ref 2.385 2.672 3.125 
Status OK OK OK 
M2C_target 0.100 1.000 2.000 
M2C_HK 0.100 1.015 2.003 
M2C_Ref 0.102 1.016 2.008 
M2V_HK 3.360 3.746 4.042 
M2V_Ref 3.351 3.735 4.031 
Status OK OK OK 
 
 

  

Fig. 14: IV-curves for Band 7b (multipliers M1, M2) – blue: HK-data, green: Reference, red: Limits 
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4.14.2 HK-data 
 
Frequency: 1723.5 GHz Multiplier Housekeeping 

Date ObsID M1_V  
[V] 

M1_C 
[mA] 

M2_V  
[V] 

M2_C 
[mA] 

M3_V  
[V] 

M3_C 
[mA] 

26.11.2008 2415940959 -5.881 0.818 -8.202 0.377 N.A. N.A.
11.12.2008 2415943225 -5.884 0.793 -8.210 0.358 N.A. N.A.
14.12.2008 17 -5.874 0.577 -8.200 0.307 N.A. N.A.
26.05.2009 43 -5.878 0.740 -8.204 0.384 N.A. N.A.
Standard deviation  0.004 0.108 0.004 0.035 N.A. N.A.
 
 
 Amplifier Housekeeping  

Date G1_V 
[V] 

G1_C 
[mA] 

G2_V 
[V] 

G2_C 
[mA] 

D1_V 
[V] 

D1_C 
[A] 

D2_V 
[V] 

D2_C 
[A] 

R_D1 
[mΩ] 

R_D2 
[mΩ] 

26.11.2008 1.825 1.415 1.203 0.565 2.534 0.833 1.909 0.604 163.5 217.4
11.12.2008 1.828 1.406 1.205 0.543 2.476 0.940 1.900 0.634 206.3 221.0
14.12.2008 1.826 1.409 1.204 0.554 2.498 0.859 1.911 0.595 200.9 216.9
26.05.2009 1.826 1.414 1.203 0.557 2.509 0.804 1.912 0.592 199.9 215.9
St. dev. 0.001 0.004 0.001 0.009 0.024 0.058 0.006 0.019  
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5 Conclusion 
 
The SFT-HK data recorded on 26th May 2009 during CoP (ESOC Darmstadt) shows no significant deviations 
from the measurements previously performed during the TB/TV test phase. Some multiplier currents are higher 
than the reference values due to the different temperature conditions. The temperatures were about 10 K lower 
than in the TB/TV test phase. Some of the calculated drain line resistances from the TB/TV measurements are 
not in line with the rest. These values are marked by yellow background color. The assumed reason is an unclear 
or wrong set-value which is needed to calculate the resistance. 
The IV-curves show a slight parallel shift compared to the reference curves. This is also due to the different 
temperature conditions. 
The LO subsystem has passed this first SFT after launch successfully and seems to be healthy. 
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