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Background

� Thin Si detectors (< 20 �m) with areas of a few cm2

have been 
own (most notably on Wind/LEMT).

� Thin Si detectors 
own to date have been made using

surface barrier technology. This technology is sensitive

to surface contamination problems and has largely been

supplanted by ion-implantation technology which leads

to much more robust detectors.

� Si detectors thin enough for STEREO/LET have not

been commonly made. For example, the thinnest ion-

implanted detectors previously made by Micron Semi-

conductor were 30 �m thick.
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Thin Si Detector Development Project

� JPL/Caltech is presently involved in a technology study

related to the development of thin, large-area Si detec-

tors.

� Because of STEREO needs for L1 detectors, some work

was started in late 1999 to understand and improve ca-

pabilities for making thin detectors of the 2 cm2 area

needed for LET

� Two approaches have been tried:

A: conventional fabrication from Si wafers (3 inch di-

ameter) lapped and polished to the desired detector

thickness

B: etching of a thicker Si wafers down to the desired

thickness over the smaller area needed for the detec-

tor
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Progress to Date at Micron Semiconductor

� A number of improvements in detector �xturing and pro-

cessing techniques were developed by Micron Semicon-

ductor to allow successful fabrication of thin detectors.

� Micron has already delivered thin detectors (thickness

range: 13 to 24 �m) made with the two techniques. A

total of 14 such detectors (4 of type A, 10 of type B) are

presently being characterized at Caltech / JPL.

� Even with Micron's process improvements, the yield of

detectors produced using method A has been very low.

� The yield of detectors produced using method B has

been signi�cantly better. However, most such detectors

tested thus far have poor thickness uniformity.
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Silicon Thinning by JPL / MDL

� As part of the Thin Silicon technology project, the JPL

Micro-Devices Laboratory (MDL) has been working on

alternative etching techniques to produce more uniform

Si membranes.

� Tests of a �rst MDL sample at Caltech / JPL indi-

cate that it has much better thickness uniformity than

Micron-etched samples.

� Silicon thinning process being used at JPL relies on

KOH as the etchant.

� There are issues with processing the KOH-thinned silicon

to make detectors:

Æ KOH-etched silicon has a rough (\orange peel") sur-

face on small scales. This might interfere with uni-

form ion implantation.

Æ Residual potassium could migrate around during

high temperature (1100ÆC) oxidation step, ruin ox-

ides, and contaminate the oven.
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Plan for Fabrication from JPL-thinned Silicon

� A process for surface-smoothing has been found, involv-

ing a brief �nishing etch in a gas of XeF2 + He.

� Micron Semiconductor and JPL/MDL have agreed on

a process 
ow which should avoid problems with potas-

sium contamination:

1. Micron supplies Si wafers to be thinned

2. JPL grows nitride masking layer on back surface

3. Micron does front-side (junction surface) process-

ing of detector|high temperature oxidation occurs

before KOH etching

4. JPL thins desired regions from back side using KOH

5. Micron does back-side processing and assembly of

detector

� JPL/MDL has a new technique for achieving the desired

absolute thickness:

1. pre-etch small test areas of thick wafer to depth cor-

responding to desired thickness (by timing the etch)

2. etch the entire wafer until test sections just etch

through to other surface|silicon remaining in other

areas should equal the depth of the pre-etch
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Backup Plans

� Use detectors thinned by Micron:

Æ best examples have marginally-acceptable thickness

nonuniformity

Æ may require producing a large number of samples,

measuring thickness nonuniformity, and selecting the

best ones

� Use detectors made from silicon wafers lapped and

etched thin

Æ low yield could signi�cantly increase costs and intro-

duce schedule risk

Æ don't have enough examples to know whether the

thickness nonuniformity measured thus far is typical

� Use surface barrier detectors

Æ have not yet determined ability and willingness of

potential manufacturers to supply such detectors

Æ manufacturing may also have poor yields

Æ use would raise concerns about LET high-

temperature limit and vapor contamination of sensi-

tive surfaces

Æ some spares are available from Wind/LEMT but:

not enough; poorest from set produced for Wind;

would require modi�cation of LET mechanical de-

sign
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SEP LVPS voltage requirements   4/19/01 
 
 
Voltage Type  SEPT   SIT  LET  HET  Central LVPS out 
 
2.5 V  Digital    X        X       X       X          X  2.5 V 
 
3.3 V  Digital               X       X       X          X  3.3 V 
 
5.0 V  Digital    X        X                              X  5.0 V 
 
-5.2 V Digital               X                           -5.2 V 
 
12.0 V Analog               X                              X  13.5 V* 
 
-12.0 V Analog               X                              X  -13.5 V* 
 
5.0 V  Analog    X        X       X       X          X  6.5 V* 
 
 
 
* A very low head-room (100mV) post-regulator, under development at 
UCB, will be considered so that these values may decrease significantly. 



 
SEP LVPS power requirements [mW]  4/19/01 
 
 
Voltage Type  SEPT   SIT  LET  HET  Central Totals 
 
2.5 V  Digital   50*     25      43      43        25  185 
 
3.3 V  Digital             118    142    142      105  528 
 
5.0 V  Digital  345*   266                           20  631 
 
-5.2 V Digital             465                           465 
 
12.0 V Analog             197                          120  317 
 
-12.0 V Analog              56                           120  156 
 
5.0 V  Analog  605*   248    250     65       180  1345 
 
              ------   ------  -----    -----     -----  ------ 
 
Instrument subtotals:    1000   1375   435     250     570  3630 
 
LVPS consumption @ ~75% efficiency:    940 
 
SEP total consumption:       4570 
 
 
* Estimates based on Phase A report values. An update from SEPT is 
expected in May 2001. 



SEP SSD Bias Supply voltage requirements 4/19/01 
 
 
Voltage Range  SEPT  SIT  LET  HET 
Nominal Min-Max 
 
10V  2 - 30V      L1 
 
30V  5 - 50V      L2 
 
250V  50 - 250V      L3  H1-6 
 
150V  150 - 200V   SSD 
 
-80V  -30 to -80V* D1-8 
 
-80V  -30 to -80V* G1-8 
 
 
* Tentative range definition. Expecting an update from SEPT. 



SEP SSD Bias Supply open issues  4/19/01 
 
 
 
1. Implementation of current limiting on all bias lines. 
 
 
2. Upper temperature limit assumption for leakage currents. 

+40 °C has been recently proposed. 
 
 
3. Monitoring of voltages and leakage currents. 
 
 
4. Very slow turn-on/off ramping (~ 1 minute) for the negative 
supply requested. It’s not obvious that it is necessary. 
 
 
5. Voltage range definition for the negative bias supply for 
SEPT. 
 
 
6. Shape, mass and power consumption. 
 
 
7. Type and location of connectors. 
 

 

























Electronics parts:    1. Reliability 
 
 
• Grade 2 parts are required on all STEREO subsystems. The 
guiding document in parts selection is GSFC 311-INST-001. 
 
 

• GSFC parts specialist, Terry King, is helping us review 
manufacturers’ screening flows and has suggested additional 
screening steps in order to comply with grade 2 requirement. 
 
 

• Procurement of critical long lead-time parts (Actel FPGA, 
SRAM, EEPROM, …) as well as up-screening of certain 
devices will be coordinated with other IMPACT teams. 
 
 
• We also plan on using heritage spare parts from previous 
missions (ACE, WIND, HESSI, …) upon Terry King’s review 
and approval of the spare parts lists and date codes. 
 
• Following are the long-lead items that will be discussed in 
more detail below: 
 

2. Actel FPGA 
 

3. 128k x 24 SRAM 
 

4. 128k x 24 EEPROM 



Electronics parts:    2. Actel FPGA 
 
High-density device needed for 3 MISCs (in LET/HET/SIT). 
Low-density device needed for 1 MISC (in CPU). 
 
Options:   Actel     Actel 
 
Part number:  RT54SX32S-208B  -72S 
 
Availability:   June, 2001   January, 2002 
 
Configuration:  32,000 gates   72,000 gates 
 
Die/package:  1 (small)     1 (large) 
 
Core & I/O voltage: 2.5 & 2.5/3.3/5 V  Same 
 
Rad-hardness:  50 krad expected  Same expected 
Total dose test report due on 4/24/01. 
 
Latch-up:   104 MeV/mg/cm2  Same expected 
 
SEU rate:   < 1 x 10-10 upsets/bit-day  Same expected 
 
Class:   B     B 
 
Cost:   $3120/ea    $4400/ea 
 
Delivery:   12-18 weeks   Same expected 
 
Qty for flight:  4 or 16 (2/MISC)  6 (1/MISC) 
 
Grade 2 adder:   100% PIND test ($50/ea & 1-2 wks extra) 



Electronics parts:    3. 128k x 24 SRAM 
 
Low-power part needed for 4 MISCs (in LET/HET/SIT/CPU). 
 
Options:   Lockheed Martin  Honeywell 
 
Part number:  238A792-modified  HLX6228 
 
Configuration:  128k x 24    128k x 8 
 
Die/package:  3     1 
 
Voltage:   3.3 V (or 5 V)   3.3 V (or 5 V) 
 
Power:   17 mW/MHz/die  9 mW/MHz 
 
Rad-hardness:  1 Mrad    100 krad 
 
Latch-up:   Immune    Immune 
 
SEU rate:   < 1 x 10-10 upsets/bit-day Same 
 
Class:   QML H    B 
 
Cost:   $5200/ea – Flt   $2070/ea – Flt 

   $2700/ea – EM   $1610/ea – EM 
 
Delivery:   12 weeks - Flt   20 weeks - Flt 
    4 weeks - EM   18 weeks - EM 
 
Qty for flight:  8 (1/MISC)   24 (3/MISC) 
 
Grade 2 adder:   Screen flow under review for both devices 



Electronics parts:    4. 128k x 24 EEPROM 
 
Suitable device needed for 1 MISC (in CPU). 
 
Options:   Austin Semicond.  Space Electr. 
  
Part number:  AS8ER128K32-mod  28LV010RP 
 
Configuration:  128k x 8 (or x 32)  128k x 8 
 
Die/package:  1–4 (Hitachi)   1 (Hitachi) 
 
Voltage:   5 V     3.3 V (or 5 V) 
 
Power:   N/A     20 mW/MHz 
 
Rad-hardness:  40-100 krad   100 krad 
 
Latch-up:   > 120 MeV/mg/cm2  Same 
 
SEU   THLET:  > 90 MeV/mg/cm2  Same 
 
Class:   QML Q (or H)   P (NASA/PPL) 
 
Cost:   $600/ea – Monolithic   $1250/ea – Flt 

   $1800/ea – MCM 
   $TBD/ea – EM   $385/ea – EM 

 
Delivery:   16-20 weeks - Mono  18 weeks - Flt 
    20-22 weeks - MCM  6-8 weeks - EM 
 
Qty for flight:  6 monolith. or 2 MCM 6 (3/MISC) 
 
Grade 2 adder:   Screen flow under review for both devices 



SEP resources:  Mass [g]   4/19/01 
 
 
Component    Update  Phase A  Diff. 
 
SIT sensor & door   500   480   20 
SIT elec. boards & wiring 370   290   80 
SIT HVPS     160   160   0 
------------------------  ------   ------   ------ 
SIT subtotal:   1030   930   100 
 
SEPT-NS (w/o harness)  520   440   80 
SEPT-E (w/ 10cm harness) 540   460   80 
------------------------  ------   ------   ------ 
SEPT subtotal:   1060   900   160 
 
LET det. & housing  515   390   125 
LET electronics   235   120   115 
------------------------  ------   ------   ------ 
LET subtotal:   750   510   240 
 
HET det. & housing  460   610   -150 
HET electronics   160   90   70 
------------------------  ------   ------   ------ 
HET subtotal:   620   700   -80 
 
Cent. elec. encl. & hdwr  1030   750   280 
El. boards, shields, harness 1090   940   150 
------------------------  ------   ------   ------ 
Cent. elec. subtotal   2120   1690   430 
 
SIT encl. & hdwr   200   N/A   200 
SEPT-NS bracket   270   200   70 
LET bracket    600   N/A   600 
SEP bracket    N/A   1000   -1000 
------------------------  ------   ------   ------ 
SEP total:    6650   5930   720 
 
SEPT-NS harness (2m)  150   150   0 
Thermal blankets   100   N/I   100 



SEP resources:  Power [mW]   4/19/01 
 
 
Component   Update  Phase A  Diff. 
 
SIT basic    575   660   -85 
CFD (from STEP)  610   N/A   610 
MISC @ 4 MHz   190   N/A   190 
------------------------  ------   ------   ------ 
SIT subtotal:   1375   660   715 
 
SEPT    1000   1040   -40 
 
LET VLSI    250   180*   70 
MISC @ 8 MHz   185   N/A   185 
------------------------  ------   ------   ------ 
LET subtotal:   435   180*   255 
 
HET VLSI    65   70*   -5 
MISC @ 8 MHz   185   N/A   185 
------------------------  ------   ------   ------ 
HET subtotal:   250   70*   180 
 
Central electronics: 
Analog/Post-reg   240   210   30 
Logic (MISC & oscill.) 150   500   -350 
SSD bias supply   180   140   40 
LVPS (75% efficient)  940   700   240 
------------------------  ------   ------   ------ 
Cent. elec. subtotal:  1510   1550   -40 
 
------------------------  ------   ------   ------ 
SEP total:    4570   3500   1070 
 
N/A – Not applicable 
* - Including Actels



SEP resources:  Data rate [bit/s]  4/19/01 
 
 
Component   Update  Phase A  Diff. 
 
SIT     240   240   0 
 
SEPT    60   120   -60 
 
LET     320   320   0 
 
HET     120   120   0 
 
Central electronics  0   0   0 
------------------------  ------   ------   ------ 
SEP total:    740   800   -60 
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