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1. Overview

1.1. Introduction
The Instrument Data Processing Unit (IDPU) isthe 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. Thistesting 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 FM1 has satisfactorily completed its thermal vacuum test program and has met
al 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.berkel ey.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

Figl. FM1and FM2 IDPU
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2. Test Setup

The “ Jeffrey” thermal vacuum chamber at U.C. Berkeley was used for the first part of the
thermal vac of the IDPU. Thisisthe chamber built for the IMPACT Boom thermal
vacuum tests. Later the test was moved to the smaller SNOUT chamber to allow Jeffrey
to be used for the SWEA Thermal Balancetests. Final outgassing certification was
completed in Jeffrey, since SNOUT is not certified for that purpose.

The FM 1 boom, including the FM1 MAG and STE-U instruments were setup outside the
chamber. SEP, SWEA, and PLASTIC were simulated by GSE (1SG).

In addition to chamber monitoring TCs (on the baseplate, cold plate, and shrouds), 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-November-19, following vibration testing
of the IDPU. Following a~72 hour +60C bakeout / non op hot cycle, the instrument was
transitioned to non-op cold. After non-op cold soak the instrument was cycled to
operational warm temperature. During the first operational hot and cold soaks the
instrument was powered up and passed CPT. However at both hot and cold soak the
instrument failed to start up properly below a bus voltage of 26V (requirement is 24V).
The test was aborted and the unit was removed from the chamber for diagnostics (see
PFR 1027). The problem was diagnosed as a failed diode in the soft-start circuit of the
power converter. The part was replaced and testing resumed. Project agreed to alow us
to continue from the place we left off (start of cycle 3), rather than starting from scratch.

The instrument was again baked out at non-op temperature levels for ~100 hours (over
Thanksgiving weekend). The first operational cycle (cycle 3) we repeated cold-start at
the hot and cold plateaus and had no trouble starting at down to 24V. Cycles 3,4,5 were
completed successfully (with CPTs at each plateau).

After cycle 5 it was decided that the diode we replaced should have been replaced with a
part from a newer lot date code. One theory for why the part failed is because it was
from an older lot date code and there was no proof that the supplier had re-screened the
part. It was decided to abort thermal vac again, replace the diode again, and then
complete the last 2 cycles. Note that aworkmanship vibration was also completed prior
to putting the IDPU back in the chamber. At thistime SWEA was ready to start thermal
bal ance testing, which needed the Jeffrey chamber, and the Snout chamber had become
available, so Snout was used for the last 2 cycles.
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The IDPU was mounted in Snout and baked out for another ~48 hours. The last 2 cycles
were complete successfully (with CPTs at each plateau), with cold starts being
demonstrated hot and cold on the last cycle. This testing finished on 2004-December-22.

3.2. Second Run

A problem was discovered during the last thermal vac cycle of the FM2 IDPU (PFR
1032) which was determined to be caused by areverse-biased tantalum capacitor in the
power converter. It was determined that the FM 1 IDPU also had this reverse-biased
capacitor. The capacitor in both units was replaced so that it was correctly biased. FM1
IDPU then returned for 4 more cycles of thermal vac in the SNOUT chamber.

Starting on 2005-January-21 the IDPU was baked out at non-op hot for 72 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-1.

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

STEREO IMPACT FM1 IDPU Thermal Vac Cycles 1,2

11/19/04 0:00:00 11/20/04 0:00:00 11/21/04 0:00:00 11/22/04 0:00:00 11/23/04 0:00:00 11/24/04 0:00:00

PST
STEREO IMPACT FML1 IDPU Thermal Vac, Cycles 3-5
70

60
50
40
30
20
10

0

11/24/04 11/25/04 11/26/04 11/27/04 11/28/04 11/29/04 11/30/04 12/1/04 12/2/04 12/3/04 12/4/04
0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00

PST

——71DPU Top
——8 Conn Face
— ISTEUDACTemp

——71DPU Top
——8 Conn Face
—— ISTEUDACTemp

IDPU Top is a chamber thermocouple taped to the top of the IDPU. Conn Faceisa
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.
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STEREO IMPACT FM1 IDPU Thermal Vac, Cycles 6,7
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Page 5

1/30/2005 0:00

2/1/2005 0:00

IMPACT-IDPU-FM1-TV ac-Report-B.doc

—Top
~—— Connector Face
—— ISTEUDACTemp
12/23/2004 0:00
~— Top(Deg C)
—— ConFace(Deg C)
— ISTEUDACTemp
2/3/2005 0:00



STEREO IMPACT FM1 IDPU Tvac Report  IMPACT-IDPU-FM1-TVac-Report-B.doc

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
S0 is a end-to-end measurement (albeit using mostly photons rather than
electrons). Again the FWHM is of interest (requirement < 2keV).

Magnetometer RM S 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 afit to the transition
from IFC off to IFC on. Thisincludes the measured amplitude of the stimulation
(should be stable to afew percent), the relative timing (important for correlation
of datatiming 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

STE-U FM1 Periormanca Trand
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5.3. MAG Trending Data

IMPACT-IDPU-FM1-TV ac-Report-B.doc

MAG FM1 Performance Trend
IFC X IFCY IFC L
MAG ICPU Heater IFC Fit | Sampla Sampla Sample

Date Fila Tast Temp Temp ©OnHKP  RMSx RM Sy RMSz Rev Tima Amplitucle  Rata Time Amplitude  Rate Time  Amplitude  Rate
Mow 17 2004 0411171046 tm Pra IDPU Vib 28  Ambient 10.4 84 34 128 1ofs20m] 222 2005 83 220 8709 9.0 -22.0 el Q.3
How 18 2004 0411181804 tim Post IDPU Vib 26 Ambient 10.4 B0 30 7.0 126200 | -224 2008 a0 219 BEO1 9.0 -22.2 22e a4
Mow 22 2004 0411221349 thm IDPU Tvac Hot 2 25 .9 12.2 11.0 9.0 a.0 1262004 | 124 8802 49 218 arve 9.3 -215 Q372 a5
How 22 2004 0411221349.4m  IDPU Tvac Cald 2 2.8 -33.3 7.7 16.0 10.0 2.0 12062004 | -24.6 2022 11.2 -14.2 arve 6.1 -20.7 2361 Q.6
How 20 2004 0411200000, tm IDPU Tvac Hot 3 18.7 4.2 19.5 150 9.0 2.0 1262004 | -21.9 280z 83 266 8780 11.3 257 a370 10.9
How 20 2004 0411200000.tm  IDPU Tvac Cold 3 0.5 -27.0 83 11.0 11.0 a0 12062004 | 2000 8875 101 228 B77E 10.1 -228 4355 10.1
Maone 30 2004 0411300000.tm IDPU Tvac Hot 4 18.5 2 14 16.0 11.0 a0 1262004 | -21.0 8883 9.5 -20.8 8801 B5 -21.2 Q387 Q.0
How 30 2004 0411300000.tm  IDPU Tvac Cold 4 19.8 -20.7 81 13.0 10.0 A0 12062004 | -204 BB 0z 235 8782 108 -26.2 Q365 125
Dac 12004  0412010000.tm IDPU Tvac Hot 5 19 G5 13.6 120 8.0 10.0 12062004 | 224 8884 07 220 B7E3 91 -231 Q374 a4
Dec12004 0412010000.m  1DPU Tvac Cold 5 19.7 13 BE 16.0 10.0 8.0 12e@004 | <202 BEEZ 91 -218 B7a4 10.0 -238 Q360 11.0
Dec 17 2004  0412171330.tm IDPU post-vib 0.2 24 10.9 1.3 1.3 1.3 12062004 | -204 2884 8.7 =221 B7ED 97 -22.1 2353 9.4
Dec 20 2004 0412201426 tm IDPU Tvac Hot & 17.2 58.2 13.6 23 22 1.9 1262004 | -22.0 2801 83 2186 B772 a9z -2186 a3s7 95
Dec 20 2004 0412201426.tm  IDPU Tvac Cold & 174 -15.9 8.6 14 1.0 1.0 1262004 | -214 2878 96 226 8769 10.3 -229 347 10.7
Cec 212004  0412210000.tm IDPU Tvac Hot 7 17.2 606 11.5 14 15 1.0 12062004 | -21.7 2802 91 217 ar7d 9.1 =217 03s8 94
Dec 212004 0412210000.tm  IDPU Tvac Cold 7 104 -75 a1 1.3 22 14 120602004 | -22.0 it 104 217 B76R 98 -215 0349 a9
Jan 24 2005 0501240056tm  IDPU TwacZ Hot 1 17.3 61.1 11.1 15 14 1.0 12Ez004 | 211 B884 BB 2T 8770 a9z -22.0 Q360 a5
Jan 24 2005 0s01240856.4m  10PU Tvac2 Cald 1 19.5 -14.2 8& 1.6 40 21 12062004 | -231 2874 10.5 214 8762 9.6 -2241 o348 10.3
Jan 25 2005 0501250000t IDPU Twac2 Hot 2 0.7 69.9 .2 14 1.6 1.0 1262004 | 218 8883 9z 21T B769 9.1 -217 Q360 a4
Jan 25 2005 0501250000.tm  10PU Tvac? Cald 2 .2 -8B a5 18 34 13 12062004 | -21.0 BETS 0o 213 BTES 96 -220 0349 10.2
Jan 26 2005 0501260000.tm  IDPU TvacZ Hot 3 20 T0.8 4.3 15 31 1.2 12e@00 | -2 it 93 -219 B7EE 91 -2241 0350 a6
Jan 26 2005 0501260000.tm  10PU Tvac? Cold 3 19.5 -10.4 9.3 1.5 30 1.2 12062004 | -22.8 BETE 103 219 8747 93 -22.2 o348 10.3
Jan 29 2005 0501290000.tm  IDPU TvacZ Hot 4 17.6 T1.6 15 1.5 17 2.0 12062004 | -22.0 B85 93 -106 8767 8.1 -217 o360 9.3
Jan 312005 0501310000.tm  10PU Tvac? Cald 4 19.5 225 B4 21 16 14 126200 | -21.6 BHGH a7 -224 G760 102 -231 Q348 10.8
Fab 14 2005 0502 150000.tm IDPU Post-vib 9 s 10.6 G.A 25 6.4 12062004 | -22.5 2070 23 229 8780 95 -22.2 o2es 9.3
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5.4. IDPU Trending Data
IDPU FM1 Performance Traend

IMPACT-IDPU-FM1-TV ac-Report-B.doc

Primary
S/wW IDPU Current,

Date File Test Version  Temp mA 2.5V 5VD SVA 12VA  STE-U?
Det 12004 0410011640.tm  Boom I&T, less SWEA 24 Ambient 222 2.50 4.98 487 12.84 FM1
Oct 16 2004 0410160000t Suite 1&T, pre EMC 24 Ambient 238 2.48 4.93 4.86 12.81 Fi1
Mow 3 2004 0411031353 tIm Post EMC @ UCE 24 Ambient 223 2.49 4.93 4.85 12.84 F1
Moy 17 2004 0411171046 tm Pre IDPU Vib 24 Ambient 215 249 498 486 1285  FMA1
MNowv 18 2004 0411181804 tim Post IDPU Vib 24 Ambient 216 2.49 4.98 4.86 12.86  FMA
Mov 22 2004 0411221349 tm IDPU Twac Hot 2 24 549 222 249 4.97 483 12.89  FM1
Nov 22 2004 0411221349 tm IDPU Tvac Cold 2 24 2333 222 2.51 449 4.1 12.82 FMA
MNov 292004 0411290000 .tm IDPU Tvac Hot 3 24 64.2 196 2.49 4.97 482 1280  FM1 Fix soft start
MNov 292004 0411290000 tm IDPU Tvac Cold 3 24 279 164 2.51 4.9 4.91 12.81 FI1
Mov 302004 0411300000 tm IDPU Tvac Hot 4 24 647 198 249 4.97 4.83 1290  FM1
MNov 302004 0411300000 tm IDPU Tvac Cold 4 24 207 1693 2.50 4.98 4.90 12.82 FWMA
Dec 12004  0412010000.tm IDPU Tvac Hot 5 24 65 109 2.49 447 482 1290  FM1
Dec 12004 0412010000.tm [DPU Tvac Cold & 24 -13 193 2.50 4.98 4.90 12.82  FM1
Dec 172004 0412171330.tm IDPU post-vib 24 24 160 2.49 4.98 4.86 12.84  FIM
Dec 202004 0412201426 tim IDPU Twac Hot 8 24 E82 198 2.49 4.97 483 12.89  FM1
Dec 202004 0412201426 tim IDPU Tvac Cold & 24 159 1694 2.50 4.99 4.90 12.81 Fi1
Dec 212004 0412210000 tm IDPU Tvac Hot 7 24 BOG 197 2.49 4.97 482 12.87  FWA
Dec 212004 0412210000 tm IDPU Tvac Cold 7 24 75 196 2.50 499 489 12.81 Fh
Jan 24 2005 0501240956 thn IDPU Tvac2 Hot 1 24 61.1 195 2.49 4.97 482 12.68 Fr1 Fix reverse biased tantalum
Jan 24 2005 0501240056t 1DPU Tvac2 Cold 1 24 142 1695 2.50 4.98 4.90 12.81 FI1
Jan 25 2005 0501250000 tm IDPU Tvac2 Haot 2 24 899 200 2.49 4.47 482 12.88  FMA
Jan 25 2005  0501250000tm  1DPU Tvac2 Cold 2 24 6.6 201 2.50 4.69 489 12.80  FMA1
Jan 26 2005 0501260000 thm IDPU Tvac? Hot 3 24 T70.8 1697 249 4.47 482 12.88 FMA
Jan 26 2005 0501260000t 1DPU Tvac2 Cold 3 24 104 193 2.50 4.40 4.89 12.81 Fi1
Jan 20 2005 0501290000 .tm IDPU TvacZ Hot 4 24 718 166 2.49 4.97 452 12.88  FWMA1
Jan 312005 0501310000t 1DPU Tvac2 Cold 4 24 225 165 2.51 4.95 4.90 12.80  FM1
Feb 14 2005 0502150000 tm IDPLU Post-vib 24 315 162 2.49 4.958 4.85 12.85  FM1
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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 cal cul ated
outgassing rate is 3.4E-13 g/cm”™2/sec per unit, compared to arequirement of 5e-11.
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