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Development of flexible waterproof electrical interconnection technology
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SUMMARY
IoT (Internet of Things) can realize smart system in
various

industries such as energy, infrastructure,

transportation, and medical system. It optimizes theses
system by connecting with everything, analyzing data
accumulated, and processing such as automatic control
based on it. Since there is an increasing demand for
mounting sensors on objects which have a non-
conventional form or function, and acquiring information,
flexible electronics, which has flexible and various shapes
and mounting form, is widely developing. In addition to

the flexibility and lightweight, the connector needs
waterproof function for protecting the electrical connection
from water such as rain and sweat when it is assumed to
be used in various situation. Therefore, we disclose the
development of a flexible waterproof connector which has
excellent operability, assuming deployment to flexible

devices to be used outdoors.
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I 1. [FCHIC

EhEEOHLdD “E7 BNORNDLZEICE o TEREZEE L, MAICH T 2 IoT (Internet
of Things) 2BV TIL, K2 NKEIEEIND T TR, BRART—X%2H L1, ZFRLX—,
7T KBV AT b, R ERREHSEBR A SO ZIGIC DI 5 EEE A~ — MET 5 2 L BEE
SNET, LER-T, IoT THORNLE/IZIE, ZNETIZIEFEEIN TV RN T2E / RGATICT
L7 b= AREAIAEIL, WDIE—2oDmAE LTERPIEINS B2 bNET, 77205,
HIE K> Micro Electro Mechanical Systems (MEMS) /34 2 ZflAGHETHEREN ST L2 b
= ALFRIR D WESHEEEZ AT 28207 hr=J ZA~DERPIEE Y 2oH Y £, fix
FEECBO T, AF#RECEBTRRET=2) 7L, KERRESZ Kb+ 5 2 & T, EEE
M EIZTe I R ER R INTEY . B P ORGEME B T8, I AL, HoiicT —#
FHAWTHEZBEREGIEAITO VAT AP RESNTRBY £T 12, ZOXIRVAT LEHEET 5
TNA AL LT, FRCTEHERBR, REREL L7 X7 Ly hr=s A EMEN 548
PEHINTEY 39, 74 A7 LA 6D KiGEH 89, RF # 7 10107 i & 707 A APRH|E ST
BOET, LERoT, ThHD “FiRE” T, AT 2 a1 7 X2\ L, BREEEE
TbHAA, TAALRALEEE, 7 LF T AR EERRDONET, BT, B Lol s
ND L —r DERRIEEEE LA, RIT & W o 72K D b BRI 2 i 5 B K RE 7S 28 &
0 ET,

ZDEIBRT VIR T NAT AL AOEGHEM ZER L, M TITHER RICEBAR T TWD Z
& Z R & 9% Film-Type Connector (FTC) DBHFZ1T> TEWD £ L7219, FTC Tik, MAaEHINH
TeRI GO HMIT 0 U CTHERS LIBRICAE L D, WA ZERE T hE8EL LTRHIA L, K O%
W29 2 BRI A EB SN E T, Ra 7 ZITEEREBIZB W TS RIS 2 B B
PZAEL TS ERIRFIC, A TREZNEE S TR SN Z EBREE RV ET, LEEB->T, T2
A ADFIMEEER D Z &7, TOMRELEREZ +2ICiEN LIEBRESN /ie & 20 —J7. KAl
OEENEZFRAL WD Z LD, IAREEPHIREINET, 2T, ARTIEEIEYZ 7 2T —%2b 5
W TR 22 B A R TS R RS & . BRI IE R 2 R — 2 L T A (KB BRI A R e T 5 KK
[E DRI Ly o BN 7 L X U T ARk a R 7 ZITHONWTHRMAWEZ L ET,
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2.1 VLXK ars Z otk

K1z, BRLIEaxs 2OoMERERLET, Kaxs XX, VET X IVET T 7 bREK ST
BO., BE7 7 AT — 2B AR SRR & U TR L, RS R 2 N — R & T R B
BRI ETHax s 2RV ET, LETZ I UL, EMERDZRNI T LU T 4V AICHIIEY 7
AF—PNRERIC LY ~IMEENRTRY, BHIET7 7 AT —2MRET D 2 & T, IAEE A RET D
EloTEBVET [(K1@], /o, BMTHLIRY ZF LU 7 4 LV AIITEBEEBIRIT LN TED,
7T 7 & OERE L R T N AMANFEEST D20 0EME > TBY £3, 77 72iE, BT
HHRVZF LT LD E\Lﬂaﬂpg (CER B 2 H 2 TR0 . BEMOBE@EMIT LT L TT
INA ANFEEINF T, BLXAPEAITIT poly(dimethylsiloxanes) (PDMS) ## & RIZ Cu I Mo - 7=
HiETHY (PDMS &ER) . ‘ﬂ”i/\ﬁéf L7527 IO BB BRI ARE RSN AL v FD X I
P 5 2 L CESERSET (K10,
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HiE 77 A F— PDMSE #&
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<LtFE2oN> .

X 1. BhARL 7 7 2 —ax 7 2 OFEX
@ ve7H27v (b) 777 (o) iRBERE
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PDMS EfiiL, FEEIED 70T 2RO MR & 4 BRI L 0 R Sz, ek s % O 1/50
AT O#ESlE ) CLEREMMMAG O Y BHINZSA L2 b DIz £3, iR axs Zoa
YHY MI, BRI AT v VFEOIXREEERTHY . 2 x7 MR O N M X 2 B
EREL T LD HEELRELS T2 2 & CREMBOLE L-EBRERE ER L TR £9., —H,
ARG CIL, T A ZMED & T DREHMER FICE B CR IN-a %7 MLy, a7 K
SR COR/N R MIMIBRE ATRE R i 21T 5 2 & ©, KBEETORE L-BRER A2 EH L THBY %
¥

Flo, LETHINET T T T MBI O = MR b TR Y, e T X 7 O
87 7 AF—%faG &5 L, PDMS EMNSZEMAICHA L B b Z & TRPEXERR~TEA Ll i
HehoTBVET, IT4bb, LEFEINLOMIEY 7 AT —%2RE5885 &, 777 1ibo>Twn
% PDMS BN ER T 5 2 & THEIENEL D LRI, —VEMBNEAET D 2 LT, Bikigieza L
TR EREER S EH SN ET (K1 ],

2.2 BRI ORE

X 11ZR Lz a k7 2280 Tk, PDMS BMORARZEL % 5 BREEH O R EME & > — VM O
EVEAWNT D2 EgEE 20 3, = 2 C PDMS BICEHIINT % 7 & B iihize b NIk OB L&
B L CHEEITVE L7, PDMS &#iiX, PDMS (SYLGARD 184, # L - ¥ v a—="7%H) %
SEHE 2.6 mm, BT 2.1 mm. &S 3.3 mm O3 OFRI A LSS, JEE 9 um OEMmA
R L CTERLE Lz [X2(@], /ER L7 PDMS &fiit, NV A R2EMET7LF0 T L7
> MEEHEMR (FPC) (2L, UTOEZITWE L (2 b,
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% 2. PDMS RO
() #MEA A —2 (b) A hH FPC ~34: L7- PDMS B &4

XL ®IZ, PDMS Ei~D A M HE & ARLM EORRZH~E L, FR L= PDMS Eii~n
— FEALEMLUIAALTVE, 2D & EOEN R L 7 — FEVICR RSN D PDMS SO 2 #17E L%
L7z [X 3 ()], BREMCHHALLAL R, #thlc PDMS E~OAfMMEEL 72y M LIcb D %X 3 (b)
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R LET, Z0OfE%., PDMS BRI LT 10 N BREO HZAM L, 10 iV K L TER S 75,
[EIEUCIS U7 LIAB N BEICKR X B RITA O ETAT L, 20 Z E0n, AEMIET 10 N F2E
DO ETITEEEELZEZ ST, RELTRELERIME L, #ELZELCSELIENAMETHD 2
LN FE LT,
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3. PDMS FEAR D B A1
(a) WIEMZE (b) PDMS i~ E faffuf B & AL AN B O BIGR

RIZ, PDMS BEMROEEITKT 5 BRSO 21TV £ L7z, FPC IZ323£ L 72 PDMS &ftia
AT AHMACEE LTz FPC TheA, B %Z 5 2 72285 FPC OEHR % v A —I2 8 LIKPUE Ok 21T
WE L (X4 @], 223, ARETIER T —05 OF#R S NS H ORIt 1.4QBET L,
ZOFREFR, K4 (b) IR THEY ., 1.0 N L EoAffE TR0 s 203072 72 5 L RIFFIC,
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St FPC OBECHER 72 & ONT PDMS &M & ORI Z AT T 1.0 Q RO NAEETH D Z L2130y
MO FELE, 12, Kax 7 XOEMTHLIR) ZF L7 4V AO—REZREI 2R DRI 20~30
MPa TH5H Z &b, MBS AR T DMEOFRFANT, ZE LILBEXERNEOLNDLZ ENG0 £
L7,
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PDMS Ef~D i 8 & AL G e b N BRI OMG (K3, 4) kv, 1L.ONZLED/T
BRI NLE L, £/, PDMS BMOFIRA 0.8 mm 2T DA T 513113 = 02N THD
ZENMYE L, £Z2C, PDMS B 0.8 mm AT 5k 5, LT X I AR ENIT T Z I
bbb ILHOY—VEHMOES ZHF L, ax 7 X 2R -LELE (¥5),

BiE 27 AT —

(b)

—)LERAE

X 5. BiKT7 7 AF—ax7 O
@ veF2I7L (b)) F57

AR L7z, RVZF L7 bzt L, veETZ2 70V 2 OBE7 7 A7 —L P —
WA 7T ZIiR— VM & Bl EMm I PDMS M MEib > TRV £, LTS E v T TR
IICEWEMEAHE T ONTEY, HHiICT FPC OBMICHER SN TRY £9, FPC ~D3FH T, Y4
FEBARE LB A 2RI L7 a Vv 2Bl ax 7 2 O FX BV LE Lz 19, REETIE, HEH
OB T AR E T 2BMEOBEENEC D720, HTORELZEBESERNAIREL 2 £4, £
7o AREH G TIEER T2, KENCTERENAEETH Y | MR 90 °C R THHKRY =F
Vo n M E T aRa xRy ZOEEHFECENTUIRERTFIECRY ET MR L-ax s X 2ikEG L,
FPC OFEREZN LT DR E T A b LToFER. 0.5 Q ROMPLI TR TE TW\WDH 2 L 2BV L
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* L7,

WIZ, AKFICTHER LT ax 7 2 OERERABRZITVE LIc, Ny T U —L LED 7 4 A7 LA %,
FPC /L CTIER L7c o r 7 & THeft L, EXREROLEMZ RV LE L (XK 6), FioKiEiC
AR H e KESEIREBICRB O T, #5872 LED 7 4 A7 LA 3T L, ZE LB %
BINTWDLZERNGNY E L, £io, ax7 X EKPICANDHIE CHIRIUEZJE LZFT, K&
AT R ST, KT BEY H L7- =2 %27 %0 PDMS EMOIRIEZ N O T-fE B, AKDRANITEED 5
T, BRSO MEEL T D bR TE E L,

LEDTARTLA
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|4 EEHEEREBREHRITORE

AFETIX. BIIE 7 7 AT —%FIH L7 A RO IE IR EFEENE & TIEIR D D 70 2 BRI (PDMS
ERR) AR & T 4 ERE ORIE N ARER 7 LR TR IR T ZIZHOWTHEWNT- LE LT,
BRI EEIEICIB W TIL, PDMS BMOREICE B Lot 2170, E72. BiRBERRIC I ) T IR
WIER L7 a7 2 KPICCERERT AT T AN —Ya v ERLE LR,

Z<w— F 7 F AR EEND/INUL DT e TS A VRS TIE, R L L CEIEERAL Ol IME AN K
HDONKTTEY £9, LLRR6, BEL OEHRET A A THO ST HRINEZ2 R EFHEIC X
% BRI R B OMRIE, INULIZIRA N A E N E T, — 07, RS IER IR N 5 % R E O O
F LRV B EHZ L~ E LT, NS ROTHEIECCRIARETH 0, 13L& A EERBEEILD 220
HEMMETH D Z EMOERICIDEENRRENE Vo BEBABR L E T, 2 TIs OB EFI
U 7o I HE AR S M O BR R I MLA TR Y £7,

¥ 71X, PDMS EIZE S 1.0 mm, £ 1.0 mm OMEERZ IR T 0.5 mm # LIAATZHE O,
ENZ BT DN E Y I 2 b—v a7 b (Mare., MSC software corporation 1) % W\ CEHE
L7ERERICR D £, Z2OfER, @BEOMEEL G T 5ET LTI ZLORMITAELTNDLH DD,
IEARRICK A BAE L TWD Z ERDAY 9 [K7()], 24kt L, PDMS OMi#EE R EAE S 0.1
mm OEBETEDLNTZET BN TE, I H 58 ROMIMEIC X 0 isBlcs W TR E s HEF
EEHZLTWHZERDLIVET (K7 0], 202 s, HEAROMESE FIC&BERETD 2 L
T, X0 DRWENERICTERERICKNIE L RDBEEELR/DLZENRHRD DN ELE, 2D X5 IZ,
BAROMMREEIZ LY . KV RELEREGENTZ T L T oA BT 2 Z ENARETH Y . /I
Bl @SEELEZERSNTEMERO= L7 ha=J AT TERLS, 7V U7 Aahhd LT 587
IRT N ANTHBIT DESER I & L CHBEZED TW FETT,
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