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1. Overview 

1.1. Introduction 
The Instrument Data Processing Unit (IDPU)  is the part of the STEREO IMPACT 
instrument suite.  It resides inside the spacecraft, hard-mounted (conductively coupled)  
to the deck. 
 
This document describes the results of the thermal vacuum testing performed on the FM1 
IDPU unit.  This testing was performed at U.C. Berkeley following the test procedure 
called out in reference 1.  There was no thermal balance test performed on the IDPU, as 
called out in reference 2. 
 
The IDPU FM2 has satisfactorily completed its thermal vacuum test program and has met 
all of its requirements spelled out in reference 1 and 2. 

1.2. Applicable Documents  
The following documents are closely interrelated with this specification.  All documents 
can be found on the Berkeley STEREO/IMPACT FTP site unless otherwise indicated: 
 
http://sprg.ssl.berkeley.edu/impact/dwc/ 
 

1. IMPACT IDPU TVAC TEST PLAN 
2. APL Document APL 7381-9003 Rev A – STEREO Environment Definition, 

Observatory and Instrument (on APL web site) 
3. IMACT-IDPU-CPT 

 

 
Fig 1.  FM1 and FM2 IDPU 
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2. Test Setup 
The “SNOUT” thermal vacuum chamber at U.C. Berkeley was used for the thermal vac 
of the FM2 IDPU.  Final outgassing certification was completed in the “Jeffrey”, since 
SNOUT is not certified for that purpose. 
 
The FM2 boom, including the FM2 MAG and STE-U instruments were setup outside the 
chamber.  SEP, SWEA, and PLASTIC were simulated by GSE (ISG). 
 
In addition to chamber monitoring TCs (on the baseplate,  and shroud), a number of 
chamber TCs were attached to the exterior of the instrument to monitor the temperature.  
These instrument-mounted TCs were used to determine when temperature soaks were 
met.  The one internal temperature sensor tended to run 10-15C warmer when the 
instrument was powered due to power dissipation in the unit. 

3. Test History 

3.1. First Run  
This test was first attempted starting on 2004-December-29, following vibration testing 
of the IDPU.   Following a ~19 hour +60C bakeout / non op hot cycle, the instrument was 
transitioned to non-op cold.   After non-op cold soak the instrument proceeded to the first 
operational cycle.  The hot soak CPT passed fine, but at cold soak the instrument failed to 
start (PFR1031).  Thermal vac was aborted and the problem was diagnosed – a part was 
missing on the power converter (it was determined that FM1 did not have this problem).  
This was fixed and thermal vac resumed. 
 
The non-op cycle was not repeated, so cycling started at the first operational cycle, 
following a 15 hour bakeout.  The instrument worked fine until the final cold soak CPT 
when the system failed to start at high bus voltage (PFR1032).  Again thermal vac was 
aborted and the problem diagnosed.   The problem was tracked down to some reverse-
biased tantalum capacitor.  This problem effected not only the FM1 IDPU (which had 
completed environments earlier), but also the SEP LVPS (which had not yet started 
environments).  The problem was repaired on all units and both IDPU usnits were 
returned to test including a workmanship vibration and 4 more cycles of thermal vac (see 
the FM1 IDPU test reports for results of FM1 testing). 
 

3.2. Second Run 
Starting on 2005-February-1 the FM2 IDPU was baked out at non-op hot for 16 hours.  
The unit was then cycled 4 times with CPTs at each plateau and cold start demonstrated 
at hot and cold of the first and last cycles at high and low bus voltage limits.  The test 
completed 2005-February-8.   
 
Following this second thermal vac run the unit complete a workmanship vibration and 
passed the subsequent CPT test.  The unit then went back into the Jeffrey chamber for 
bakeout certification (see below)
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4. Temperature Profile 
IDPU Top is a chamber thermocouple taped to the top of the IDPU.  Conn Face is a 
chamber TC taped to the connector face of the IDPU.  ISTEUDACTemp is an instrument 
thermistor mounted to the STE-U interface board in the IDPU. 
 
 
 
 
 

STEREO IMPACT FM2 IDPU Thermal Vac, Cycles 2-7
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STEREO IMPACT FM2 IDPU Thermal Vac Test, Cycle 1,2
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STEREO IMPACT FM2 IDPU Thermal Vac #2
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5. Trending 

5.1. Trending Data Explanation 
The trending data on the previous pages is extracted from the trending file for the STE-U 
and Magnetometer instruments, plus the IDPU power trend.  It is composed of values 
measured during the CPT, either directly, or from a post-processing fitting function 
which evaluates the data collected. 

• The Door Open and Door Close columns show two times; from application of 
power to the time when the door comes off the first switch (starts moving), and 
the time from the application of power to the time when the door reaches the 
destination switch. 

• Threshold values are DAC levels, corresponding to ~100eV per step.  
Requirement is <5keV. 

• The test pulser fit data measures the electronic performance.  Of particular interest 
is the FWHM, which measures the electronic noise in the system.   Other values 
can be used to look for thermal drift and other trends in energy gain and offset. 

• The “door source” fit data measures the calibration source on the STE door, and 
so is a end-to-end measurement (albeit using mostly photons rather than 
electrons).  Again the FWHM is of interest (requirement < 2keV). 

 
• Magnetometer RMS data is mostly influenced by noise sources in the vicinity of 

the sensor during the test (pretty bad in the clean room and close to the Jeffrey 
chamber, not so bad close to the Snout chamber) 

• The IFC (In-Flight Calibration) data are parameters from a fit to the transition 
from IFC off to IFC on.  This includes the measured amplitude of the stimulation 
(should be stable to a few percent), the relative timing (important for correlation 
of data timing with SWAVES, should be good to a few milliseconds), and the 
decay time of the signal (which indicates how the front end filtering is working; 
the fit is not great because only a few data points are taken during the transition). 

 
• IDPU trends show the primary current (data logger) and secondary voltages 

(instrument housekeeping).  There was a significant decrease in the instrument 
current when the soft start circuit was fixed.  No other significant trends. 
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5.2. STE-U Trending Data
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MAG Trending Data 
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5.3. IDPU Trending Data 
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6. TQCM Data 
Both flight IDPU units were placed in the Jeffrey chamber together.  They had both spent a 
considerable amount of time in bakeout during thermal vac, so all that was required was 
certification, which involves measuring the TQCM rates while the chamber control surfaces 
are held at non-op hot for the IDPU (60C).  The measured TQCM rate was steady at 
45Hz/hour, not significantly above chamber background.   The corresponding calculated 
outgassing rate is 3.4E-13 g/cm^2/sec per unit, compared to a requirement of 5e-11.
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