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This technical report has been prepared by whisker and JISSO material study group, technical
standardization committee on surface mount technology, Japan Electronics and Information Technology
Industries Association (JEITA).

This technical report, conforming to the style defined in JEITA TSC-16, is an individual standard.

This technical report is a publication protected by copyright law and no part of this publication may be
reproduced or utilized in any form or by any means without permission in writing from the publisher.
Attention is called to the possibility that some of the elements of JEITA technical report may be the subject
of patent rights, including patent, utility model, and design registration. JEITA shall not be held responsible

for identifying any or all such patent rights.
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1 Introduction

The RoHS (Restriction of Hazardous Substances) Directive [1] came into effect on July 1, 2006, prohibiting
lead to electronic devices in Europe. In the electronic component assembly industry, finish plating of
external electrodes and lead in solder alloys have been targeted, and Sn-Pb plating and Sn-Pb eutectic
solder have been made lead-free. In Japan, the Japan Electronics Information Technology Industries
Association (JEITA) and other organizations have combined lead-free plating with Sn-3.0Ag-0.5Cu
(SAC305) solder [2] for practical soldering. Soldering (JISSO) technology has been established.

One of the issues facing this activity was the heat resistor of electronic components against rising soldering
temperatures and Sn whiskers. For the problem of electronic parts with solder heat resistor issues,
Sn-Ag-In type solder [3], Sn-Zn-Bi type solder [4], Sn- which can be soldered at a lower temperature than
SAC305 solder. Bi symbiotic [5] solder was developed. With regard to Sn whiskers, which is one of the
problems in lead-free plating, many studies have established mitigation and test methods [6] [7] [8].
However, for example, although the growth of Sn whiskers has been confirmed in soldered products with
low-temperature solder [9] [10] [11], the problem is that the evidence of Sn whiskers mitigation is not
sufficient. Due to the rapid pace of mobile devices, the distance between wirings on boards and electronic
components are becoming smaller [12].

Furthermore, some electronic components used in new applications such as loT and wearables have the
problem of soldering heat resistor. At the same time, attention is being paid to the fact that the use of
energy by high-temperature soldering affects the problem of carbon dioxide emissions. From this, it is
expected that the low temperature soldering process will be expanded.

For this reason, in 2016, a study group was established as a committee of JEITA's Standardization
Subcommittee on Surface Mount Technology to evaluate the growth and mitigation of Sn whiskers in
low-temperature solder. The results of the Primary and Secondary experiments are described as an interim
report of Sn whisker research on low-temperature soldered products in this study group.

2 Sn whisker

Sn whiskers are fibrous Sn single crystals with a diameter of several microns grown from Sn or Sn alloys.
The characteristics of Sn whiskers are that some of them reach several millimeters, that they are single
crystals with few defects and that they are as strong as pure iron in room temperature, and that they do not
burn out to about 10 mA [13]. For this reason, in electronic devices, functional recovery from a short circuit
caused by a Sn screw becomes a problem. The driving force of the whiskers is the compressive stress in
the Sn plating layer. At Sn, which has a melting point of 231.9 °C, Sn atoms move due to stress differences

even in room temperature.
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1 [FC®HIC

2006 4= 7 A 1 HIZ RoHS (Restriction of Hazardous Substances) fE&[1]13%%hL, I—1 v B W TE
FHREER~DERDFEH BRI S e, FEEER OBV TE, AAEROHE BT > RNNIATE A4
OHFIZHWTW SN K SR E 72D, Sn-Pb o> X KON Sn-Pb HEIFATZDH 7 U —bBED HNTZ, T
W LR E TIE—RFEENEN B EER)2 (JEITA : Japan Electronics Information Technology
Industries Association) 23H.LE72 0, 77 U —8 > & & Sn-3.0Ag-0.5Cu (SAC305) (FATZ[2]& DFHAE T
TR R FIEH M 2 e LT, T OBREAAIZIB W TRICIEE & 2R o 72008, FEEERE D 245 °C~D EHIZ
%95 EA TS DIZ AT EWESRT IS, BEA TR 72 SICB T DB RHEDIR T RO Sn 7 4 A D DFAETH -
Too FEERBEICEA LTI, XA EMEMEDORWVEE 1585 K OSEAR IS X LT, SAC305 IZAZ LY HIKIET
FLEER[RE Sn-Ag-In SRITATZ[3], Sn-Zn-Bi SRIXA7T2[4], Sn-Bi dLFA[SIITA 272 EBRSE S iz, BERiERD
BYETREICB L TIIWEZZE+4 TidZe <, IREZESH LWz 5 FICIE Sn-Pb G IZAZEA NS
TN D, #fiSn o X ETO Sn 7 4 AW DOFAEIZE LTI < OIFZEIC L > THHIR L S 4L, 224
PEOHERN ATREZR B R 2 BUET D 2 & TRV ML SNZ[6] [7][8], 7272 L, HrR/ 383k F ¢k
Sn V4 ZAADFENREENTIEY, FOREAD = XTI HSITRIA S L IEE VD, SAC305 1%
ATELISNDIZATZIZ BN TIE, Sn U o A ENHIOFEFIA 43 L 135 23, Fl20E, KIRIFXA TS TN,
TIX Sn 7 4 A I OIAEDHER S TWDH9][10][11], —FF, —RTHGOBRIE, A~—FT7 472 L
DA AR O RIR 72 K S QA BhEER I A 72 BBV OB LA, ZAUSPE S B0/ NME
bt BEIMEA~DERNEDICTEE > TS, R EORBRE ORI /NS L 725130, BN
T ED & ZAZHL T, BBV CIIBEIC EMRMBIEEREAY 100 pm O ~1E 0201 (0.25 mm>0.125
mm) NEREEN, ELRL/INBERED SN TND, ZHbiE, Sn V4 ADOFIAEIZLDEKY 27
DOHNIER & 72> TWBH[12], £72, oT HICAHMT 58 OHIZiE, TEPEOIRWE 7, 5k, 6l
ZIX, v=TZT7 VAR ENREML, FEEIC KD T LR REYE A~ OB A B R A~ DO XIS b & O ARIE
FEEOHBILR B FHEINT WD, ZD72, 2016 I JEITA O FLEHIHEELFHEES DA TICY «
2RI EN S (AT, AL WH,) ZRiEL, REIETO Sn U 1 20 ORARNOHIGZ
1T->T&7,

AFFEEITHB T HIREFEL TO Sn U4 ADDOFHlI & LT, ZHAHD Sn ¥ 1 AN EBRFIELRIRITA
PEREESICRT L C 2 BIEME L7 R %, Wi e LCRBR T L, B 2~BE S ICRT 5,

2 Snq4RAER

Sn U4 AHEVE, Sn XX Sn BN LRE LIZEREEI 70 D7 7 A 3—KO Sn Bk AT, Sn
U4 AN ORI, BIVICETL2LORH DL L, KOV WHEEETH 0 SR CIIMERIE 2 0 5
EHTHIE, ZLT 10 mA BREZTHEHALALWI ETHH[13], D7), FHEROE L TIT Sn
U A AN K DHEAEDD ORRERIEN R T H, 7«4 A OEREY 11X, Sn - BT T DJEMIS ST
b5, AR 231.9°CTHD Sn TlX, B THILSTEICE ST Sn Rl B3BEIT 5,





