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Development of ethernet transmission connector for rail car “JK09 series”
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SUMMARY

In recent years, as the functions of rolling stock
(Shinkansen and old railroad line) have improved, the
requirements for connectors have also increased. Ethernet
transmission with higher speed and capacity than before is
required to enhance the status monitoring function of
equipment installed in railcars, to improve security, and to
improve comfort through vibration control to reduce the
vibration of railcars.

Ethernet information is also being transmitted for
communication inside railroad vehicles, and quad cables
are being used in the transmission system. The connectors
are also equipped with special contacts for transmission
connections, and we have developed coupling connectors

that maintain the transmission characteristics.

1. JK09 v U — XA Bl H

Copyright © 2021, Japan Aviation Electronics Industry, Ltd.

#ZEETFH#E No. 43 (2021.3)




DEN o0 BEEMAHA—YroMERAIRI% K9 L —X OB

1L LIz

PR B SIS SRR A - EEABR I TRY, KA v F—T 2 —Raxs X A% [EHA

BTHERR - 7RIS K OISR 0D e B (7 1 L2 A S 2SR IRV R C L 2 STk v £7 (K 2),
AR TUE, AR S5 O AR SR IE H il JER - 258 O @R (L ORE DO =— X IS Lo — B X
DERAEFEIC L > T, EEBOEREITFELAENLTETHEY, a7 4 ~OERLBMLTE TV E
T, SREEm SN (ERIEEE - RS - 7L — RIS ES) OREEERRETRL, EXa Y
T 4 — O b, RO A BT 5 HEIRHEIC X D REEO R oA IZix, #EkE 0 bEE - KAE
DA —H Ty MeENBEIZR->TEET,

HEANEOEEICB T, A=V %y FOFRMzET DL L OICRY, EERDTF—7 LTl 2 K
T1IXOHMRE R E L, 2R 2R oz (Fit2xt4.8) Uy MEEZR o724 —V x> b7
— TRl D Z BN IZ Ao TV ET,

SEITHET 5 JK09 237 2%, A —F %y MaEHO®BER Yy b7 — 7Bl Th 5 ISO/MEC
11801(2002) JIS X 5150(2004) D#Eigs LIRE: AT 2V —5 (FMHE : 7 7 A D) TG Licar 27
N LA THY | BE LIARERE AR T 5 2 E 3 AMRE T, — 7 VEEREE (0 — v R
FHALER) OGS b BB L e L CTRHRELE L,

B r ) A SRS 2

\\%T%%4V&—7I—zm

Kb 2 —7 = — 2

X 2. $REELE BT 2 % 7 2 O FET

Copyright © 2021, Japan Aviation Electronics Industry, Ltd. #1122 E FH#R No. 43 (2021.3)




AN REERRHA—YRyMERAaRSE Ko S—X0Bis: IO

|2 BB

JKO09 =27 # Ot EZ R 1L IR LET,

# 1. JKO09 R kR

| T

—fgttik | aRvsRRE LT3 IRt a4>

TS5 AN —baqF
75K B
YA X 36 YA X (B &HERE:58 mm)
EFmFAR NRJVEAAR
BwRAR &
BRAaARX JAYF (AR ybAYIHK
¥ AvRarask a4
AoF—a>320b 4 K/1 &)
{5 IR BE S B 55 C~+85 °C
EAER SEEWMA—YRYMr—TIL
(E&FY1X:0.75 mm?)

BRI | ERER 5 AM>F—ar4sok 1 K&fY)
EiziEm 5000 MQ L E
it & E AC.1000 Vr.m.s.(A>F—a>2 - H)

WHiteE | & Fm 500 [=]

Rhk 48k BRARMKEEIPXT)

e gkd RetR=E(RL) ISO/IEC 11801(2002) JIS X 5150(2004)
#EmARKAL) EHREREhTIY—5 (BEHE:VFRD)
bR R AT E (NEXT) (ANSI/TIA/EIA Cat.5e $82)
EimmEERmEE(FEXT) (100 Mbps 1 —H Ry Mz )

[ %
(BREE kX A )

(AbPL—=brEAT)

4 3. JK09 U — XS

Copyright © 2021, Japan Aviation Electronics Industry, Ltd.

I ETFH#E No. 43 (2021.3)




BE  saa BEEMAHA—YryMERAIRIS K09 L —X DB

|3 WREE

JKO09 =7 Z ORI Z X 4 \TR LET, RWEROH 2 FE R I a7 7 DI a ~— A
AT IV =5 RHEDH Yy R (4Ey) arvZ 7 M A B L-ax7 2 LTRELTVET,
fREMERED A~y 7 & L CiE, ISO/IEC 11801(2002) JIS X 5150(2004) D#fsias ML E: A7 = U —5
BLARE: 7 7 A D) £72->THY | &bl E 100Mbps DA —H % v MakICHIE L TWET,
FERREH O T LT\ Xy N T — T VR A BT D LRI A Y = VEEGEE D07 T
0. SRS DK, B A RIS IET ARG T, BRETINE, MHE X OMHES), EHRICENTE
0., EEEFRH L7270 (B AP —h) LARL—TTF (Vv b P —1) OfEE
T, SHEEmOMMTEGH & L (Rl ax s X elhoTnET,

X, A —%xy MaERT7 — 7 VORBIEELZ Bk 251, EALAKLCCOr—7 vy —L K
MRAL O BERLFR-C B Y U — 7 {EE 21T Z L N AlREREIE L 72> TRV, RO E¥EMEEZ LB L T
WET,

Ay BRIy harsZJ b

Hy Rarzr FNERIZ
A vF—ar By a4 BB

f4~#*y%ﬁ~7w

By R aRZ7 &

L F2 I
(PREEf k& A )

/i~#*ybﬁ~7w

“O” U :/7“

X 4. JKO9 3V — s [2

Copyright © 2021, Japan Aviation Electronics Industry, Ltd. #1122 E FH#R No. 43 (2021.3)




AN REERRHA—Y Ry MERAaRSE Ko S—X0Bis: IS

4 BEEE

4.1 BE LT EREOMER

=T NV DIRERHE R B DI BRFRMERE A MR T 281213, a7 ZITHERS L TV o Isk M=
YH 7N (Ay Faryzrz ) RERERRS =V RTEbEBY . r—7 VR CREBZHER LT
WL ZENEETY, 27 FRITOHREESCTr —7 VO —)b P & OFEREE 512K & 7Bt
WD E . =/ FIRNARTERICR > TLE I %, JKO9 TIHHREEG & 77— T D —/b R &
DEEfE Ry 2 RH 7 < B T DM L LTHET (X5, 6),

X, EMORNRLE SN L DREFEDO A ZB <R, 2 —b iR OB & Ry —7 v 27 5

VTG TCEET MG L o CVET,
By Reraryr2r7 k

Ay Ry haryZ7 b

BRET5y
B 2 7Y 7
TR A I < BEfe

\
o
- v—)V REmREEEE R 2
7T TERERC T
(— B 72 < B L.
| r—7 VA EE

6. Wy Far 27 FORAERRE (WrimX)

Copyright © 2021, Japan Aviation Electronics Industry, Ltd. #1122 E FH#R No. 43 (2021.3)



BB o BEEMAHA—YroMERAIRIS JK9 L —X OB

EZ =T arg s NOREEGICOWTR, F—T VORER RN 2 7 NNEE ST,
=7 ERICIREEICEEH R AHEE L 7> THBY | BRI DINEDIEIL X 25 E . Rk
b BAIREEHERF T2 Z EHkET (M7, 8, 9) (RFrrluSwr : 55 5582870 %),

r—7 VDR E %
AR &S E

7. — 7 NVARFR W E

oA NNER Y
=7 L E CIREEICEE

8. r—T7nbars s hORFRKE

Ratig==Z (RL) J|AEL (IL)
80 — IR RIS 0.5
o = 2=
—7e 0.4
—_ '_|0.3 / m
o
g 40 m S —IEGR R
S R 0.2 —R7D
20 \ —R7®
0.1
[ NG | S
0 0.0 ——F
0 20 40 60 80 100 0 20 40 60 80 100
[MHz] [MHz]
iRimmsER=E (NEXT) iRimmaER=E (FEXT)
140 —EGREE 120 —EGREI
—RT7D=R7Q —RT7DO=RT7Q
120 /\ 100 I/\ /\\\,\/\
100 80 e VS S —
T ]
— 80 m —
= o e 2 (oK)
40 e 40
i (o] . B O
0 ‘ 0
0 20 40 60 80 100 0 20 40 60 80 100
[MHz] [MHz]

9. {mikFtk

Copyright © 2021, Japan Aviation Electronics Industry, Ltd.

I ETFH#E No. 43 (2021.3)




AN REERRHA—YRyMERAaRSS Ko S—X0Bis:  IISIN

4.2 FEBEEOMESL

JKO9 27 & TlL, g 7mar 27 MERIEE (0 — /b RESRALEL) DN rlRg/etiE & 72> TV ET,
—RAIIRAERR & LT L R OSMANE BB T v A THife T DG A B LS a1k, &
HATEZERTOIMENDD , /EEZDOV UV —I N TLEWVWET,

o Bl O RWEBLS TR, Bl O FORNEM CTRAMEELITOHGENH V| Frk LEOMEHS, Y
T — 7 VR LD O BNFHIR T,

Tkt L, JKO9 = % 7 & TIEEMRIERE A Bk 3 2 %12, v —/b FiRF OB 217 5 BRI Rk
THE/MEHT 2 Z L MBICEEELT L 2 ENHRDME L to CWET, HdmEiiALEL, T b
ERiDD LT, 7T T EMMR T —L R & Befe LAMEICE VAL T, =T VR R DAk L
o TEBY, MHTHLMBEICEXET L2 N HRET, Lo TFRE0— ik LR CTEENAEE L 2o
TRY ., §ET— 7% v —)b FIRHICE & TR T 250 M EE L AT (K 10),

DOy —/v R ZE T 0K L,
7T TR EREAT D,
3 —)V FimAL

Ty hEfEDL LT, 7T THEERD
=)V P & #55e L. SMEICEVNAA T,
=T NV REE

4 10. IR TR

Copyright © 2021, Japan Aviation Electronics Industry, Ltd. #1122 E FH#R No. 43 (2021.3)



BB o BEEMAHA—YroMERAIRIS JK9 L —X OB

4.3 X7 ¥ OE#HREBEDLERERE

JKO09 =37 ZEG D r v 7 L, $REEmM TS TRWIEROS LM a1y hry 7 TT, b
B TEZINDT VTN LEINTWD 3 7D Y — RIEOAY AL T 70y 7Y 7Ty M
WTWHRE Y REGDERNBLAICYSEERES L, [hF v & LEFISADNH VD EERITHRA RS
Ty THEEE RS> THWET, iRELFKIC, Iy TV 7 Fy MIRIFbhTWwWbry 7 27
Tk Tl v 7 SR OMET, MHRE), ERICENATHET (X 11),

g2y JRATFY T

X 11. G BEDLERIE

4.4 r—T7NVARFEE

P A~ — 7 LA B LT 2 s 2 A 12 ORICIEE Sh A HE . BRI OEE %%
T —TMIAMPHNDL ZERTREINET, F—7 VOB y — /L RO E LA, 7
SO AR ZITBNT, BB T2 THEE (2 SR MED) 1O CHRENCEE Kk 2 s 28 L
Tk, ZEMEOEWREER>oTWnET (X 13),

JK09 =
LRI 7 7Y KL
fe—

JK09 77 7

12. fiE2LIERES 13. 7 — 7 VAREF

Copyright © 2021, Japan Aviation Electronics Industry, Ltd. #1122 E FH#R No. 43 (2021.3)



AN REERRHA—YRyMERAaRSE Ko S—X0Bis:  IISSl

5 FEED

SEIZTHABLE Lz JKO9 vV — X, $hEHEEA L L TEBROH LB %E A LBl o
X7 B Lo TEY, A —V2y MEEHOBER Y MU — 2 Bl Th 5 ISO/MEC 11801(2002) JIS X
5150(2004) DEEfE e EHLE 7 2V —5 (BMHE: 7 7 2 D) OBUEE +53 12Tl 8 T D skt En
feavxy NEBRFL, BT 2 2 L CHOEEE ONHERICA R L Ao T ET,

SEEFE Lica 27 NI, @53 —7 VR IEEEZEB L Tk, S LREELTOr—7 1
)b R OB o — 7V ORLE & i S TICHEE SR DS IC L 0 | 228 LI As s bl & R
L. 2SO ax s 2ZH#ET 2 2 & TEREHREE O H 5P 2 ALK ATHE & 72 HRkEH & 7o T
FT, ZoareS M ERATHZ LT, FEBEEEEA~SRKEBRHL, IHHT5Z L HRET
DT, lERET Y —XRAZED TRV £, 5B BBEHROMHL =—XUEZ bI D -G OB
2D TNEET,

Copyright © 2021, Japan Aviation Electronics Industry, Ltd. #1122 E FH#R No. 43 (2021.3)



