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Introduction

Image immediately after touch down, taken with ONC - W 1

Shooting time: around 01/29/2002 07:30 (on-machine time)

Altitude: 30 m or less

Image credit: JAXA, Tokyo Univ., Kochi Univ., Rikkyo Univ., 

Nagoya Univ., Chiba Institute of Technology, Meiji Univ., Aizu 

Univ., AIST

The asteroid explore “Hayabusa-2” successfully touch downed to the “Ryugu” 

surface in Feb. 22nd!! 

Hot Topics!!

After the sample capturing, Hayabusa-2 will 

make 300 million kilometers long journey and  

will come back in 2020.

It is said in Japanese proverb that

“Picnic isn’t over until you get back home”. 

I wish it’s careful and safety journey.
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Introduction

JAXA has a total of 147 models of JAXA qualified components.

※ Hayabusa-2 also used many kinds of JAXA qualified components.

(ex. Capacitors, Trans, Resistors, ASIC etc. ) 

Table 1. List of JAXA qualified components.

Red: Listed to EPPL
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JAXA qualified components listed in EPPL

1) n-ch, TO254, 100-250V

2) n-ch SMD, 100-250V

3) n-ch TO-254/SMD, 500V

4) p-ch, TO-254/SMD, 100/200V

5) n-ch , Super Junction, TO-254/257/SMD, 250V

6) n-ch , Super Junction, TO-254/257/SMD, 600V

Platinum temp. sensors(MHI) 
Chip Thermistor (Tateyama kagaku)

Current limiting fuses, 

Radial (Tateyama kagaku)

POL DC/DC converter

(Fukushima Avio)

Chip resistors, metal film

(Sanada KOA)

Current-limiting fuses, SMD

(Tateyama kagaku)

Chip Tantalum capacitors

(Matsuo Electric)

Power MOSFET (Fuji Electric)

Differential transmission cables

(Junkosha)

Red: Newly appointed after 2006

Leaded Thermistor

(Tateyama kagaku)

Active Components

Passive Components
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Revision of JAXA qualification documents

JAXA has started to revise two of JAXA generic specification documents in this JFY.

(1) JAXA-QTS-2120 : Qualification document for cables 

JAXA qualification components are qualified based on JAXA generic specification 

documents (JAXA-QTS).

Points of revision: - To add the new structure “radio frequency coaxial cable”

- To add the test required by ESCC 3902 and MIL-DTL-17

(Insulation resistance, Solderability, Anthony and Brown test)

Target: ~ 18GHz
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Revision of JAXA qualification documents

(2)  JAXA-QTS-2020 : Qualification document for hybrid ICs 

Points of revision: - To include the requirement of JAXA-QTS-2025 which is 

the qualification document for Class II Hybrid IC.

- To apply the latest test methods described in applicable documents.

《Conventional》

ClassⅠ
Requirement

JAXA-QTS-2020B

《Revision》

Class Ⅰ Requirement

Latest test methods

Revision

ClassⅡ
Requirement

JAXA-QTS-2020C

JAXA-QTS-2025

Class Ⅱ Requirement



Contents

- Introduction

- Revision of JAXA qualification 

documents

- Latest News of JAXA development 

components

- Interim report of WHISKER mission

- Summary

8



9

Latest News of JAXA development 

components
Rad-Hard SJ power MOSFET

Low RON x Qg (compared to planer type)

– 45 % reduction (250 V type)

– 75 % reduction (600 V type)

High SEGR / SEB tolerance

– SEGR / SEB FREE

up to LET of 75 MeV/(mg/cm2)

These are listed in EPPL NOW!!

Detail spec. ↓

https://eeepitnl.tksc.jaxa.jp/en/info/history.htm
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Latest News of JAXA development 

components

• Manufacturer :   NIHON DEMPA KOGYO CO., LTD.

• Qualification test completed at the end of September 2018. 

• Completion of qualification activities is expected the 4th quarter of JFY2018.

• The lead time of this XO is approximate 10 ~ 11 months for domestic. 

Crystal Oscillator (XO) for space application



Electrical characteristics of XO
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Item Symbol Condition Min. Max. Unit

Output frequency range fc ---- 41 100 MHz

Consumption current Icc ---- - 40 mA

Initial accuracy Δf/fo Vcc = +3.3V, Tc = +25℃, CL 
= 15pF

- ±15 ppm

Frequency-temperature
tolerance

Δf/f Tc = -45℃ to +125℃ - ±50 ppm

Long-term frequency -
temperature tolerance
(Frequency aging)

Δf/f ---- - ±3 (Year 1)
±1.5 (Year 
thereafter)

ppm / 
year

Output waveform - ---- Symmetrical square wave, ACMOS 
compatible

-

Output voltage VOL ---- - 0.1 x Vcc V

VOH ---- 0.9 x Vcc - V

Duty cycle ---- 35 65 %

Rise time tr 10% x Vcc to 90% x Vcc - 5 ns

Fall time tf 90% x Vcc to 10% x Vcc 5 - ns
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Background of WHISKER mission
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To apply the lead-free components for space, “whisker” is the most important

and biggest barrier.

Due to the demands for applying COTs components to space application, 

we need to know whether lead-free components applicable for in-orbit 

environment.

JAXA started the in-orbit demonstration calls “WHISKER mission“.

- To verify the effectiveness of conformal coating for tin whisker suppression

in-orbit environment. 

- To identify the different of whisker growth between on-ground and in-orbit 

environment.



Interim report of WHISKER mission
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JAXA is planning to 3 years WSHISKER mission for in-orbit demonstration.

1st year sample was back in last year. The results of exposure were analyzed and 

compared to the ground test results.

This demonstration is performed by ExHAM platform equipped on Kibo module 

in ISS. 



Interim report of WHISKER mission
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We have two objectives of WHISKER mission

1） To verify the effectiveness of conformal coatings which may mitigate whisker growth. 

2） To compare whisker growth on the ground and on-orbit using the same sample.

To achieve above objective, we prepared test samples of PWB and Test pieces 

which different of coating condition.



Summary of results (PWB)
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Summary of results (Test pieces)
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Results of Surface observation by 

SEM (Test piece block)
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Different to the whisker observed in ground test sample, which length was less 

than 100um, the longest whisker was about 440um length in in-orbit sample.



Effectiveness of conformal coating
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Para-xylene coating: There is no growth of whiskers in either case.

(surface unchanged)

Urethane coating: There is no growth of whiskers in thick coated area.

- It was found that there is the winkles and thinner coating around the edge 

of samples.

It should be monitored carefully 

whether whisker will be growth on 

2nd and 3rd year.

No coating: There is growth of whiskers in both cases.(Different shape and length)

Based on the 1st year test sample evaluation results, tin whisker suppression 

effect was confirmed both Para-xylene and Urethane coating.

We continue the analytical evaluation to verify the effectiveness of 

conformal coating. 
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Summary

JAXA is starting to revise the qualification documents JAXA-QTS-2120 and JAXA-

QTS-2020

- New revision of JAXA-QTS-2120 will appropriate for radio frequency cable.

- JAXA-QTS-2020 will be added the policy of Class Ⅱ.

Interim report of in-orbit demonstration of WHISKER mission was reported.

- Based on the 1st year test sample evaluation results, tin whisker suppression 

effect was confirmed both Para-xylene and Urethane coating.

- There is the difference of whisker growth, shape and length, between ground test

sample and in-orbit test sample. (Longest one is about 440mm length)

- We continue the analytical evaluation to verify the effectiveness of conformal 

coating.

SJ power MOSFET and XO for space application were developed.

- 250V and 600V type of SJ power MOSFET was listed to EPPL

- XO qualification process is currently progress. 
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Thank you for your attention!!
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APPENDIX
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Comparison of JAXA/ESCC 

qualification test specification

Same document tree from Level 2 to Level 4 

Fig. 1. Document tree of JAXA qualification system and ESCC qualification system

Document tree has been compared between JAXA and ESA qualification system.
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Comparison of JAXA/ESCC 

qualification test specification
Summary of the overall comparison each qualification system are listed below.

There is no major difference when compared JAXA system with ESCC system.
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Comparison of JAXA/ESCC 

qualification test specification
Generic specification documents of all JAXA qualified components were compared

with ESCC’s specification. (26 items’ equivalence has been confirmed)

Comparison results are indicated in ESCIES.org (ESCC Public domain website).

https://escies.org/


