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Development of Electrical Systems for 2018 Gold Wing
-Idling Stop System and Honda SMART Key System-
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12& D, Honda KB "Gl & 5574 F) YT A by Ty
25 L &FEBLL 7. Honda SMART Key ¥ 27 41280\ C
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5T 2 R L 72 Jee i) e SR D5 IR A B L /2.

The 2018 Gold Wing represents the first full model
change in seventeen years. It was developed with a
broad age range and a variety of use scenes in mind.
TBW control was combined with the DCT-equipped
model to achieve an idling stop system, the first
time ever for a large Honda motorcycle. The Honda
SMART Key system was made compact enough for a
motorcycle by integrating the tire pressure monitor into
the control unit. With these technologies, advanced
functions designed for usage unique to motorcycles
was achieved.
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Throttle grip opening angle by rider operation |
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Throttle grip
opening angle

Throttle grip angular position to be judged as
initiation of engine restarting

I. Increase the engine speed to the idling speed ‘

Momentary
engine rotational speed

Momentary engine rotation speed when under idling stop control ] t

f ------- Judgment point for completion of engine restarting

Engine speed for idling

Engine speed for cranking

= Throttle valve opening angle when under idling stop control t
== == mm Throttle valve opening angle under normal engine control
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= Ve — Il. After engine restart, throttle opening
E @ angle is controlled to resume gradually
k= V4 to fit to normal opening condition
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. : : : = Ojl pressure value when under idling stop control

o Il After engine start, clutch oil pressure is raised and m= mm mm Ol pressure value under normal engine control
S5 kept to predetermined value to be ready for quick clutch
23 engagement to be followed
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Beginning of clutch oil pressure application
for vehicle launch
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During complete engine halt
without idling

Fig. 1

Ll bl . . L
During engine
restarting sequence

From engagement of propulsion drive force engagement
to vehicle launch

Vehicle launching control sequence when started from idling stop condition
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(2) vy vnlfEE%E, EBEO 2Ty bLT) 5 THEEC
HIST 2MEIC, RAICESES LS EREHES.
ZOE, TV v HEERSSUIEINT A Z LD s vk
WA Z %> (Fig. 1 X II).
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WAL EMA 2 BERTTREE k> 7. BREaHti & & v
TAVITEBOBRTZET, 74 Y Y72 by TIRED
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A0, ZAL—XTENEDEVEDELD, HIEE LT
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3. Honda SMART Key ¥ X7 L & TPMS
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3.1. Honda SMART Key ¥ X 7 L DH#EEE
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Main switch %

Fig. 2 Main switch layout

UNLOCK
button

ON/OFF

button \.

Answer back

button _

Fig. 3 Appearance of Honda SMART Key



Honda R&D Technical Review

Vol.32 No.1 (April 2020)

ML, @y TER3HMEHET LV TF TOHRELBE
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DA =y a VIEEREFEBSE 27280, FHEADF
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L7z, Ny FAAESEX 72134 2= v ¥ 3 ¥ OFF OIkfE
&0, TV —-FEfEE B I ko REETCZ VYV V24— 4
ZA v FERMLT S, Thickh, TV o VithEL,
FYEMEL2B I AT TSICRETEIREELS. £
7z, 74 v BB W T TV -2 B2 B 2 h bk
Moy, A Ve EANHENEIRETIE, 1 =y

Ignition switch

Top bridge

Lock-pin

Fig. 4 ESL layout

Rotating actions

Handles actions Fit in insertion hole

Top bridge Rotation

Je

Fig. 5 ESL operation detail
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Honda SMART Key % - CHljiZi3< &, 1 7=y
YavIAAyFD S TEHGBWE L KEERE (2 ) —
AN I 1 — 3 VHEEE) A HEELL 72 (Fig. 6). HiliE /7 &k 0
ks (34 % 2 m PIN) 12 Honda SMART Key % - Tit
< &, 30 MERITT 5. AH#iX Honda SMART Key @
BREFERSZ 5> THD, fAHERFICEE N EZHEL TV
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48, ATV a VICTENTEEE L (Fig. 7). 2THH6D
HEEIX, 94 248y kv Vvl T 5, 3 Th LIEDHH
HHZERAL T 5.

3.1.5. Honda SMART Key 58:F OFF £— K

Honda SMART Key 3Dy 4 v '~v—0 KL V%
EML$5%ZL12&D, Honda SMART Key ¥ 274 & L
TORGEE ON 7213 OFF ~NYI0 a2 5 W 2 HREE 5 >
TW5, 1MHEMLYT2ZL 7T, LED 25 1 [0l L aEs
OFF, &9 4 1 MHEML T2 Z LT, LED £ 3 M5k
Lagil ON & & 3. ZHUZ &0, OB MM 215
FZ R, ] A2 BB LBROBEE 122~ — b
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b lights up to
B ring portion

llluminated area

Fig. 7 Optional entry light image
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A~ — M F—EEVREAREICH B & &, e+ 7
VIRV ANy T EFALBZETE I kbNS. £z,
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3.2. Honda SMART Key ¥ X7 Ls & TPMS D&
TPMS &, #iE 7L DOIKIAMG thhkE A & FEHEREE X h
T3, JIETILTIE, 44 YRJUEDWDEE AL VD7 —
ATHEML, WPEAIZL S TR, mTd5Z2812&-
TIA ZT\DEFBMEE B Z k> Tz, SHDEFILT
i, ZhoOBHEIIRICA, 224 Lo HEZ{LDk
EW T V7 EHARRD Gold Wing Tour 12, & 4 Y2EXE
OBNEFR R EFB L 7=, %72, Honda SMART Key ¥ 2 7 4
& Al R 2 v, 2O EREERATHZET, 2
= b DOHRKAEX - 72. AEFTILTIE, Honda SMART Key
DOFHAEG AT 2§ 3 720 OS2 EA L, 4 14 YDz
KIEMARET S TPMS ¥ V425 DEFTZENH 4, [F
B TR I h>TWa, ThEaFEBRT 22012, &
HOOMENTHLEVWS ZF AL TE30END -7~
3.2.1. A¥— X —FiEBFIERAE

Honda SMART Key ¥ ZF A4I2hBW0WTIE, 1 7=y ¥ 3
YONDEZEI, 2~v— b F— LN E@EEIZLD
FiAEIiRZE B 2 > T05, URHOBE, Z~v— T
F— eI EREE I, 27— b —A2HINIREB L,
F7R MV 5HDRLEELRYE, Av—FF—HHbED

Suspending fob key ! ' |

BEELTHEETS. A1 7/=yP 2 ONDORETA~Y—
b —DNHEAANFTELEH EWIRNEE, ThbEFT7T%
P TAE VS L IcBET AL BESNE720TH
5. 7z, WigdciX, EffpicBEEMNI 2~ — b F -4
ELTLESMREMIREVWEEZ N TS, L, #H
FEWFAEL EVGHEOGA, EfThEED A~ — | F—
EHELTCLES WREMAE IS, £72, A1 =y
v a Y ON ORETEIEZID 12T &L, FT &L
LTl CHAg, NS r — 2 ETX 5.
ZOBZZ7— P F—2EERNRTLES WS & 5.
LMo, |EMIZZY— P F— 251285 T T nik
REAWGMHL, 74 X IERIT 2 Z L HE K B
3.22. X7 — hF—& TPMS DEESZENIE DML
27— b F —AEITRREE T, A7 — b F—D%
FREEBNARE L 225, L & 63 h DI
PETEDL —EDFBTLIZY 2T AN RZELP A B Z
%5, —Ji TPMS £ V%7 50@E1E, 2~v— b F %R
AVER & 3R 7 BRI &, O RERIEIE & v -l
WA BIEER T, ZE$ 228 TEHRVEWVS
KWhbs. Lizh->T, ZThoRHORLE 2 “SDES %,
A7 < Wiy & 8 2 NEEFEORG A BETH - 7=,
TPMS ¥ v 425 OfE 51, diE iz & %l
ZIF I B 4y B O — 5 [ b TSR IR 1 B R k(S &
N, ThEMEFICZE, WRT20ERH 5. 20720, A
v — b F —ERUHIT TPMS £ VY DESMREINT
WHAA IV EBITITEI R UEND .
ZZTTPMS VI hbDEFRIEXA IV T %, i
MDZEZA IV LSNP UHDI TS FICHES
WTTPHIT BB & Hi 7= 7=, ZO TN THE X
NEWERTE#EZRNZZAL IV IT, Av—FF—0D
BRI A B85 &Lz, £72, Av— b F—DFER
MBI RIEEATRE L £ 5 72D 2 4 I V7 THRITE N
5. Z0O&3IZLT, [A—Dflflz=y b T DODMEH
A X85 Z & AT (Fig. 8).
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1TPMSRF . !TPMSRF

TPMS

Hold period Hold period
i lTPMSRF i lTPMSRF

I reception ' | reception ' | reception ' I reception
. 1 1 1 1 1 1 1
f:aslg:?\ng? ?e:’btil::y i : IHoId period . X Hold period : Hold period
TPMS : TPMSRF : +TPMSRF | ATPMS RF 1 5TPMS RF
! | reception : ! 1 reception : ! | reception] ' | lreception
\?V?r:e_rgf'\;gordmatmn Tlg:thcgier}igod X ' . ' E I :Ongoirﬁg coo?dination - : i
N R R B
1 1 1 1 ! 1 1 1 ! 1 1 [
Overal decisionto  pcapioq [Enabled)  Disabled  |Enabled)  Disabled  JEnabled)  Disabled | Enabled
enable/disable fob T T i : : ; A
key search . ! Delayed]| ! Delayed ' ! Delayed '
, ! r=n N L.L) . LL)
| - L>—
Fob key search | | b | p | b

Fig. 8 Suspending fob key search in coordinated control process
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Honda KM #2574 FYU YT A by TV AT 4
%, DCTHIKNET MICTEILZ. 2072012, FHED 4
4 &7 7 %EkE & 9 e I ) A Ol L v S DO
%, TBW il L #latby s Z &Ik DRI L /2.

%72, ESL #&%7- Honda SMART Key ¥ 27 4 %,
kR EEEh A & O " inEAa O EEN: £ Bl L 22 b
THHL, 74 FOREY:Z1 L X 72, & 7262
=y bANO TPMS BEEDHAIZ K O, IV RAVICH= R
L7-.

I 5 DI DI, H L Gold Wing DRI v +
7 EBITRD SNz, TERHERPE OB OIETAEFE L 72
JeMERRE D FBUZF 5L 72,

SE XM

(1) 2HBFEF, hYEE:2018 Gold Wing DBA¥, Honda
R&D Technical Review, Vol.30, No.2, p.1-14

(2) BEHHVE, WG, EHE, KW, Mo Eah, ik
H:2018 Gold Wing FACF-xt1H] 6 Xifdj/ S —2= v b
DFF, Honda R&D Technical Review, Vol.30, No.2,
p.15-28

(3) FMVSS123: Standard No. 123; Motorcycle controls
and displays: Table 1 - Motorcycle Control Location

and Operation Requirements
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Development of Electrical Systems for 2018 Gold Wing —Infotainment and HMI—

5 M itk AN TN [0 B T
Yutaka KIKUCHI Takuya OSANAI
= =] ABSTRACT

2018 Gold Wing Tif, 77 v 7/'v v TETNIZSE D
Lo, RFTOBBEENDIAALZALA VT T A X PY R
TARMELZ, T2 AL LTI RYIE LS
Apple CarPlay Z8MH L, ETHOFICH/EEFIREL L 72,
% 72, Human Machine Interface filZ¥ 2 Cid, —imditif
D#BIRERIIER®, 70— T 255 L CORESE2EEL
T, BEWES A tu— s 2#HHEE L 2hs kD,
RHDOA YT AT ARV DY AT L%, “EdEREIEIC
BlRE L, $efit4 5 Z ENTREE 78 - 72,

An infotainment system incorporating state-of-the-
art features suitable for flagship models was developed
for the 2018 Gold Wing. The system incorporates
Apple CarPlay, which has been adopted for motorcycle
use for the very first time, enabling hand operation
while riding. As for the Human Machine Interface,
operation load and stroke were designed especially for
motorcycles, bearing in mind the exposed environment
and operation with gloves. The result of all this is
the latest infotainment system created specifically for
motorcycles.

- A

2001 4ELIK, 17THESDDILEFALF 2V VA BT
7572 Gold Wing l12iE, 77 v v v T7ETIIZEE DL
WE L OYGEEM A5 2 hTng Vbt -5
THREEERDA VT A TA AV PV AT LORFEE, KX
BRRO—D L m->Tn5 P 2012 ICk I abhizv
A FP—FFNF VI Av— b7 viIZfESH
DEIHEAEHOBEIDIFEFLL, ErERHEOT v 7
T— MIEFE K-> T, KT, ZfEAOwEMH T
AR & 7 5 Apple CarPlay (Apple CarPlay &, Apple
Inc. OFEETY) #EH2°, Bluetooth D HH ASIHIE,
HljD ZHEELIZ & & VW EHEZE X 72 Human Machine
Interface (HMI) IZ DWW bR 5,

2. 127474 XM AT L

RN LB L A —F 4 A& F X -2 3 v
VAT L, Av— b7+ v EHEET ALY 2T 4L LTl
VR 2t

https://doi.org/10.69239/hondatechnicalreview.2020 32 1 2

#rL7-. Apple CarPlay # &%, WfHH T3 M & 2>
TWBNY X TY) =T 5 X, Bluetooth + —7 4 A #gE
ERHALEA VI T4 AV by 2T ANBEBED IR %
X - 7=.

CHRHEADOBHIZ H 72 0 R R EFERL, Ro
ANR— X TR LY 27 A BIC§5 2L e, NVEF
Ao FaEEXFICHRIETE S HMI 2K E5 2 LT
ot AT EHEAENITICHEL Y 2T AE L,
29— T x VHEEY 2T L0 " EAOEMIZEm L 72
A & 5B IO W TR 5.

2.1. Y AT LK

200l EEF D SIER L TE KL 27 40F, 17 4
McEBmEO7 v 77— 2B Z W, BREOAEF AKX >
T %7 (Table 1).

AT RS LE o LIckD, Y AT 4034
KRS B Z N EI N, 22 TY AT LR %
HELY Y IMIZT A Z T, ErEm Eicxdd a9 4 28
R A P L 72,
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Table 1 Major updating points of electrical features
Model year Major changing points
2003 - Complete redesign of audio system in accordance with full change of model
- Vast scale minor changes including installation of navigation system (the first generation)
2006 " e ; h ;
- Addition of power amplifier and changes in operation switches
2008 - Addition of XM radio (satellite radio service receiver) to navigation system for US market
2009 - Change of audio unit outer configuration and separation of switches in accordance with addition of air-bag equipped
model option
- Re-designing of audio unit and navigation system (the third generation)
- Change of installation location of audio system
2012 - Termination of CD changer adoption
- Addition of audio connectivity with iPod and USB inputs (iPod is trademark of Apple Inc.)
- Addition of navigation route information installation capability by SD card

i PN X~5&¢“?4*1:vb%ﬁt
L, 2006 fFETLIC@pEMEhizFer—vava
Z9 bDEDODY AT LE, THusEHEMEEE, v
Y 7L L HIEE SR THER T 28R D TH 5 72
(Fig. 1). KRR TIX, F 7 —v 3 VIEREA N L 72~
Fa=y b&, A—=FIZNKLZLCD E=4MD22=y
Ok E L7z (Fig. 2). X517 —4 A% CAN Y2
NERTRZ L&D, 2=y PO/NEHEE N A HD
H 2 B L 72, MRESOR#EE T Y 2L, 74 X
it AL Mgt 2 F=E L 72 AbB TNy F2=y b
WAL, 2= FMlEOHHE 2&ED 7. Zhbick
D, VY72V & Oz~ F2=y t OgE 2]
BEEAD, By r =Y v rOEEEL, avoss b
NEE L 7.

TRV rICEFE IR Wz y FRIDS O 7
VFEFE, NHET B Z LT LNy 2NN 72, b
TV DRWIRE EDIIRER B L B, T4 v EOR

Radio
antenna A e A
Wheel speed signal = LCD (6.5 inch)

.9
Handle switch §
- Headset x2 g
£

o] GPS
(8]

antenna

ication

Installed
with SXM antenna

Tweeter
x2

Wheel speed signal

USB (for Music)

Fig. 1 Connection conceptual diagram of 2012 model

Panel sWiich Speaker

x4

ZEHG L /o0, Wiy 27 4O A Table 2
ITRT.

22. AX— N7 A EHS T L

AHE HRHE & LTI AR THIH T, Apple CarPlay
WIBDY 2T LEBKE L (Fig.3). Av— bt 7x v LH
Wiy 27 Ll esZ 81k, 27— 7+ V%
GO 2 — YR R A4 s - 7.

Apple CarPlay 28fH$+5 2 & T, 770 r—2 3 v D
Ty 7T = MCABEICHIEATE S &SIk o7 Thic
& DMK 2 2 — ORI EA2X S Z LA REE 25 5
2. et T TVICKBFETr -V 3 VIZDNWTE,
Iy T = NERCT B 2 & T o MR A FH R 8
L 5T,

Apple CarPlay 28 H 35 12H 720, NV FA 6 F %
BESPIIMELEBENRB IR A5 L5, 2RMDZA v F
1L Bluetooth ™~y Ft v MEHOEHAEMELZID A
nrz.

1 R/HD 24 5 F#IE, HlalF — & Enter F — % fi

LCD (7 inch)

Handle SW

Installed with SXM

Analog and navigation

Panel SW system

Analog CANIV/ '

Bluetooth
= antenna
Speaker A (for phone)
Bluetooth
A”E}'Og Antenna g
radio antenna Bluetooth

(for headset 1)
x4 antenna ‘

(for headset 2) @

Fig. 2 Connection conceptual diagram of 2018 model
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Table 2 Comparison of infotainment system structure

2012 model 2018 model
Unit Feature Unit Feature
Speed pulse Input
Serial communication CAN
(to meter)
Serial communication
(to navigation) LVDS
§ GA-Net
2 Analog I/0 x 2 AM/FM
=] antenna
< Switch 1/0 x 2 input
AM/FM antenna input S
= SP out x 4ch
Headset x 2 - O
c >
SP out x 6¢ch -g 2
3 g Bluetooth
USB T o | antenna
T | inputx 3
GPS antenna input 3
SXM antenna input GPS
= Speed pulse Input antenna
S input
s Serial communication
= (to meter)
2 SXM
3 Serial communication antenna
z (to audio) input
Analog RGB out
GA-Net usse

AZBNY FIIN=2 A4 9y FTE I Lbh, ETHICHEL
av Y FA&HES.

2RMADZA v FIMEIZ, £V 28X EE S h
AV ET 2 AZZALXYLTE I Ebh, %ﬁ¢‘%%®
O e ARl AR E A > T B, Fig. 4122 R
MDD A4 v FETT.

F 72, HHEASNZONWTIE, Bluetooth ™~y Nt v bfE
HTOASIE U7z, ZlnsiidE4T v OFAED 72 9 1l F il

.
one

09:21 Music Maps

Me S5dges

P = ©® W

Podcasts Audiobooks

Now Playing Honda

Fig. 3 Apple CarPlay main screen

EEHHTS. SFEEXINERE L T L 8fE
D—D2THy, EENICHHOBRIENIEEE 5. Apple
CarPlay DIEIZ BT, &R & N7z itX Eo H sk
K, Av— b7+ VINEOEHOREIR, BEIEOFERE, £ v
Y= VOB K ORELTTHEE 5 5. SR AN
% Bluetooth ~v Ft v FOANTIHEREL, s &
L3S TH v 7)) v MR 16 kHz @ Hands-Free
Profile (HFP) 1234t & ¥ 72, ZHIZ& D AT O &5
HefL 2 FEBLL, A EERRERE O FIZEBKL T 3.

Interface dial

Handlebar switches

Fig. 4 Operational switches

3. HMI

Gold Wing B EFNLF = v ¥ T IR BINE N, 7
NELBITZA v FEERSEML CE 2 ZoMEICk
W, NV PLESTIRME D 2wz A v F &k 1
NERZ EANBLE LT & 72, ABFICHEWT, 2<DH LWV
KREZBIM T 2I12h 720 ZHEH A4 v FOZ L H &8
PP U 72, MRETORER, Hk SxLEBD 24 v F % Bk
L, £ a8 3 )UICERRELE U 72, Fig. 5128 E RBR
D Gold Wing D4 ¥ A2 bIL AV bISHKIILDEEHEZRT.

3.1. X1 v FOEEHF
BRGNS A KL, WTh oIS L T
LIEFICIEAB IR ABZETH B, ZTDRHIZIE, %
AARRTLHBLRT WL, 24 v FDLA T Y IR
BERERICIBI X T B 2 &, IER/NROIEDO RIS
FoTIMETE B LIS TWBZENEETH S,
1I§|€®Gold Wing 2k 354 —T 44T -2 3
Vik, TNTOMEEE 24 v F CHEERIET 2R & L,
TN A =2 T HOMmH A FIChET 575400 RICEE S
Tz, 2O Z N N OBERED 3R TR I HERR
TEL720, [0 d X VWS BETENL T\,
TR & 512, AFHFED Gold Wing Tl & &5 4 1%
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BEORM? 5, BIEONE L ZIEICDHI-5. ZD-0HEK
BRHLTE 2RI L 24 v F2HEID YT ENE
BCiR B Kotz ZZITAEFALTIE, FFHEEZ &1
BAA 9 FORBNERIMUBE L 2. 3, MHHE & &
BOBRMEOBRENEE 2L v FOERBEEY MY v 7 2
kL 7% (Fig. 6). WIZHMEEZ mifb 52 ik > Tt
NEBIZko FOME £4 L7 P24 9 FIZ&kH-T
WRT2EDE, WMMAZ ) —VINIZERRENE A= a2 —
12k o TRERT % & DIz kL 7= (Fig. 7).

22T, BRIEMIZOWTEHHT . A —F 4+ DK
Va—bRBHZAL ) —VOREZA v FAE, HEY
EEE S EO BT SR RRERNE, 44 Lo MCHYE
BBEIHEADBEIIINY FEICEEL 72 (Fig. 7 A). %
7z, B =% % Odometer, Trip-meter ZY D&% % 0DO/
TRIP 24 v F & &, EFHICE T 2 E2@8HST LY
MR U &GBE S REEIE L, — e L CEfT
T 5 XN TITSHBICET 2 BEMEME O & g S hi
HEBEREIC DWW TIZ, /SR L A2 A » FICHLE L 7= (Fig.7 B).
SHITHE L EEEOWT R IR IS DV T, T
BT 4 AT LA PISER & B BRI ATRE 2 i O — i O RS
JEDOHIZ, A =2 — N2 EEIRTEZHHE LTHIEL 2
(Fig. 7 C).

Fig. 5 Arrangement of indicators and control switches
(upper side: previous model, lower side:

developed model)

Degree of importance

4

3

2

1

1. May lead to injury or fatality

2. May lead to breakdown of
drive system

3. If not properly functioning,
causes irritation of users

4. May be against regulations

1. Crucial loss of
function

2. If not properly
functioning, causes
discomfort of users

1. Partial loss of function

1. Practically no impacts

4 Everyday Legislated functions Inforta.umnet el Heater control
@ e Motorized screen level -
> adjustment
S, 3| Onceaday |DCT, Hazard lamp Reverse HOMELINK
% Screen brightness
% 2| Once a week Trip meter control adjustment r\ Beep sound setting
s [ . .
1| Once a month ' Fog lamp HSTC level ad_JuMnt BIu_etoot_h device
Language settings registration

Fig. 6 Classification of switches depending on criticality and frequency of use

Classification Display top 1st layer 2nd layer
Includable
A Frequently checked up daily (to be operated Prohibited Prohibited
without manual)
Checked up frequency is not high. Includable

To be able to operate without manual Includable (to be located as Prohibited

when item is set as custom setting. permanent item)

Checked up frequency is not low.
C To be able to operate without manual Includable Includable Includable
after once referred to manual.

Fig. 7 Classification of information items displayed on LCD panel
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3.2. 24 v FOREOIHF

A4y FLZy MBERO/NUL, XU — 3 AR
D712, BUNERIZKHIETE 2 A4 v FORMH % Kl
L 7.

ZOME, BBIc B Sh A MERPF -2 Fa—
OEMRTESZ I N—a v a2y V24 5 FEEINL -
(Fig. 8). F7z, BikME% &0 2 I k2 E S ¥ —
AL 7z

3.3. X1 v FIEEEOER

THREDIA Z DRI —TERELTCND. D
7e¥h, A4y FEAERHCIRDOREMA? 5 7 4 — F/3y 2 983 F
FIBENBZENKRYTHD. ZOT 4 — KNy o &%
FHERICMED 2802 &, MEFE AR EE TR T 5 -0 ICEHE
BZETHD. ZO—FTAA v FIEBHAX—2 RN
T3, 24 v FE2EET 5125 72 0 IO MM Rk
Pk 7s & ~NFoor 5l % 5 Z %5 - 7=

2T, ZOFEEDTIORT.

331. AN KILXA Yy F

GV RLZA 9 FNT DY TOEMmIZE, 7272
AV 3 v VY (Accelerator Angular Position Sensor:
APS) BflE X NS, 2L —2X3 Y b a—JLLv—iE, %
Ty PLA—L FIRETOHEE Y » fs KO EHLH O 1Y
WET B0, APS Tl 20 5 FILs ) » S fEICECE
L7.

7, FATH VI E-NOYIOMA AL I RS E—F
RE V& APS AR ICHE L 72, E— A X Vi
ANZELIHETHEELR TV LY —JEIRE L7z (Fig. 9). 7272
LU NN—JBRIZCT B Z LT, CZOIFRMEAME X, FiEhE
M23 NA#EENELS ADFTETCLES. 22 THR—LTS
FUVxREHL, P VIEICSE S 3.5 N RN H
AKX Thicky, ru—J7¥EERETS ) v
J&EFITRA B Z &N T X 7= (Fig. 10).

3.32. AN RIVZA yF

EATh, HHME S REE VT A Y A4y FEEE
LCRBEL.. £79A4 VAL v F 7 71F, 229y + &

Rubber Case

Base Contact part

Printed Circuit Board (PCB)

Fig. 8 Rubber dome contact

10° T 7=. AU « v A IREERC 2 T2 D
R4 T572HTH5 (Fig. 11).

24 v FNT YT EHIE, IAVERZY) =T
DX APLN—EERAY) 2 - AWV - A EX Y
. ZOOUN—BIREBERRAHEC Th 5728, W
24y FIIZ Sy — & O EFE A IR EE A LR U 72
(Fig. 12).

3.33. B ZINZIEBD XA v F

YV AISINEBIZEA VBT 2 A AXA VL ERE L
(Fig. 13). A Y 2 7 24 AKX A4 Y ILIE, 7'a— THEIIC
SIEED 2 ) w2 T4 =) VI BMMEDE LS, 120y
ORIbE % 22.5° L3E L7z, Z AU — MR M s £
ENTHWBEDD2MEE K5, X HIChvE s EME 5 4
52T, PEEBET 4 =) VS EREBLE KZA Y

Mode button
Yriding mode selector)

Cruise control main switch Cruise control lever

Fig. 9 Locations of cruise control switches and riding
mode selector (on right hand grip)

Point of user operation

I' Click feeling mechanism
(ball plunger)

Fig. 10  Click feeling mechanism
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F L EHED X 4 XYL Z Ay FD Force-Stroke FiidX %
Fig. 14 (T3, AKRIEZZ 4 v FOEIERER L, Ml /E
B hL s, BENAEEI A 2 H > T3,

Developed motorcycle
100 T T

22.5°

75 + +

50 |

25

-25

-50 ¢

Operation torque [x10°Nm]
o

75 |

1
T
I
1
1
1
1
+
1
1
1
0
1
1
t
1
1
1
T
1
1
1
1

-100
-90 -60 -30 0 30 60 90

Operation angle [deg] (when rotated clockwise)

Example of automobile
100

11.25°
75

- 5
o5 N\ A N [\

AN
TAVRIAVAVHAVAVAVAVAIATAY

v LAY Uoueye

A
JATAY

Fig. 11 Turn signal switch

-25

Separator
Windscreen up/down control

-50

Operation torque [x10°Nm]
o
=
"'-'
|

Audio volume control

-75

Dimmer

-100
-90 -60 -30 0 30 60 90

Operation angle [deg] (when rotated clockwise)

Fig. 14 Comparison of Force-Stroke characteristic of
center console rotational switches between
O 4 ) . developed Gold Wing and automobile
,’ Turn signal switch
Fig. 12 Turn signal, volume, and windscreen up/down 4. £&9

controls

Gold Wing DRI s BBE TH 5 Apple CarPlay % &
AYTHTA AV MY AT L&, FfEEEL 72 HMI O
IZDOW TR 7=,

(1) A~ — b 7+ VHEIED Apple CarPlay 8K L, i
T OFAER S Bluetooth Ny Nt v b RHNEEZ K Z
BORIFA Y T+ T4 AV Y AT AOFM & HEBL
L7,

(2) FHEREDRICHES 24 v F OB U, fli AR
HaBE L7 LTI An, FilEoy
L2 Ay F L &I HMI O L 7=,

INSDOEANOEAIZ KD, DAY T+ T4 AV b
VAT LAESZKEL L - Hl Y 2 T A%, s S
Fig. 13 Interface dial AU L7z HMI & U CHEE§ 5 Z L3RR & 7 - 7=,

Interface dial
Separator
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Development of Low-cost Card-edge ECU for Small Motorcycles

£ B o# oW % Al
Yuichi TAKEDA Koji INOSE
VI O OWm

Motoki HARADA Kiyoyuki SUGANO

2 B

B HIERRIE S > 257 4%y Fa—Ld 5 ECUIZ,
PEARBEDO N T V2T FREE I - Py Va4
AWMU, RS, Ty Y ax s amToRKE
Printed Circuit Board # —{&E 1L 32/ TH 5. Zhig,
ECU HICHF L 2z R+ U Big 2 T, Bz ali%
oMk osT v 27 78I NS,

EHI1Z, ZOECU &ErABENBPikI—Fxyva
X0 2 ERFRE L2 RE L EMIREE S S 2012, Hik
I IRE AT B 2 5 A4 SHERE AR U, PERIE %
OMHRME & 22T ECU &2 HBLL 2. LI ED
Fflc &0 A= P2y P ECUIRMERIZHLSEE2HA S
EFEMEE 20% DT A MK A ER L 7=,

ABSTRACT

In the development of ECU this time, the transfer
molding of semiconductor manufacturing method and
the card edge connector technology were applied
to the ECU of electronic fuel injection system. In
the ECU, whole components, except for the edge
connector terminals, are sealed with resin. This ECU
is transfer-molded using an epoxy resin specifically
developed and mold die with a new mechanism.
Furthermore, we developed a waterproof card edge
connector to be mated with this ECU. Multi-contact
terminals and vibration suppressing mechanism were
applied to get a stable contact state. These enabled
the equivalent vibration resistance as before and the
detachability to the ECU in narrow space. With those
measures, the developed ECU achieved more than
five times higher productivity and 20% cost reduction
compared to the conventional products.

1. FANDE

HERVEHE LR IR O LD A & LT, 2000 #2445 5
Honda (37N i 812 B8 - HIBRORHE 5 > 2 7 4 O %
e, T3y v g VKRS RE R LE2FEBLTE 2 5%
EBITHERT B/ BT SIZIT T, 2OV AT A
DEFEMER & 3 2 MEASKD 5T b,

Fig. 112, fEk2 AN T 5 ECU OffE %2717
BLEMRA 2T X7 A NFEREINATHSE T ¥ HEl
X (Printed Circuit Board:PCB)IZ, 79 A2 F v 77 — 2
PN FEHL & - B R C OB B 2 & R X T

PR SRR A

5. ZOECU BPiKkAZax s a2thrAIhT, M
THREOIY Y VR T L — A EITHE N b 522
IR T 5.

THGHEOE LI & b T & 72 T OREE DO RS
SRR, A TR A T L 2R, A 2% s 2 DIRA
72T TR & SRR TR, WAL TR IS A AR D UH D A i
BHHZEERMLZ ZLTE64%3 2 MERKD 22D
1213, Tho OBRRBORB A LETH B LB L 7.

PA¥L727—Fxy Y ECU &I X2 %% Fig. 21Im
3. ZOECUIZ, PCB RiZBR &Ny Va2 7 2k
TEBRLSTRTOBAD, TRFUVBIEEZHCT NS v 2
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TrREENh T, ZOMETIE, A 23120277
2F 2 —A, REBIEPAETHS. A 2352740
ez Ty vax s it Eh7ZECUDE—ILF
LYy TREE NS,

T OREEIR, Bt b e o 2 MERIC AR, HE—
REr L HIH ECU OfF kgL LTl ahTh
D, ~WTERALIHEE-STHE Y. LirL, 2hET
FRBIC B L SN S VERERI ANE & MERF L DD, B
PEEKa 2 b 2ERBLEZEDIE A1 72, 22T, bhb
NI T D LBz 720 ORRBICHET L 7.

Filled resin
(thermoplastic)

W57 x L71 x H27 mm, 113 g
(with male connector)

Plastic case
Male connector

Fig. 1 Conventional ECU

Molded resin (thermosetting)
W57 x L47 x H17 mm, 50 g

Electronic

components
(a) ECU structure

Connector Spacer
W63 x L75 x H25 mm, 47 g

Female
housing
Cable seal
Seal holder

(b) Connector structure

Fig. 2 Developed ECU and connector

2. FRERINOMED T

BHREICHEH L 9 v 27 s R e #— Py D
I 37 A OME D &, BUTHE A & i L TR 3.

2.1, #BE R AT

XL ®IZ, BTV 6 N 5 E A BiskdEHithio 5
b, FT VAT OB E, FHIBOBIZOWT, ZOREE
Fig. 3 12777,

N7 VAT BB, BIERICEHINEL T L Ln
BRI A S BETH 5. (REEE O TR F V%
IR, ERIEJITHOE S b 8808 r — O 3R
EEFEHMT, TO—fHl%E Fig. 4 128§, /Sy X —Y O

Item Transfer molding Injection molding
Low-viscosity resin is Melting resin, which is
Outline transferred into die while heated in cylinder, is

being heated by die  |molded with high pressure

|

)

Schematic of
process

Material properties

Resin type Thermosetting resin Thermoplastic resin
Viscosity Low High
Molding conditions

Pressure <10 MPa 30 MPa <
Temperature < 180°C 250°C <
Cycle time < 5 minutes < few minutes
After cure 2-5 hours None

Fig. 3 Comparison between transfer molding and
injection molding

Code TO220 QFP * BGA *

External ‘
view ‘

* QFP: Quad Flat Package, BGA: Ball Grid Array package

Bondi )
onding wire Lead-frame

Silicon-cl

‘g |

Cross-section of QFP

Fig. 4 Example of semiconductor packages (top) and
internal structure (bottom)
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BICiE, vV a vy IREREKI0 I s a DRy T4
VIIAXDBDBH, TN DM A EHAIZE X — VU ES
AXEFIIRETEZEANETHS. LarL, IKHED
BRSO A bR TRASREE LR TV, 2072011
HERTEIRDIZ I 1338 A 2 <, ETEID ORI ¢ R4
R 2B Z Eh L0,

— 5 DT FEVERHIE & T B SHE OB, £ < OF T
Hepa TRBL THOW STV S, R O @S %
UBMERTEIR R B TTRE T H 5. LA L, BIBIRE R EN
BEWOETHREFEERET L, ETHMTOE0
R ETOIA RN LA —VRZIITLES. Thb
OFEEX D, BB EEERET 2 FEELTh TV 2
7 7 K& RIRL 7=,

22. %7 ZFdf

Fig. 5%, #—FxTyvaxsa HHETHW O
T3 a7 2 OFH % LKL T 5.

H—FxTyvaxsaid, 1980 U2 IEC603 TS
{t. X 1L Edge-socket connector & L CiHfEHE 2 & DNEL
OFERAICHERH I TE i THd S, ANL—F—L 4
4 FREHIEELA TS 2L T, + 212
37 ADOREENE S 5 T ENFIBTH B, F AT O
BEIETy vaxs gmrIicfBEh, F 2Ny v v o3
ECUNy Y v r7o—TtEEnsd. 2Oy vaxy
A0 TIE PCB OAE THETHEKEI N7, £ 2310
2% PCB®D FIZHETIZTHARETHS. X512, T
DIy PAX s ZMTHNATS PCBIiAEbT k7%
W, PCBH A4 X% 20% FE/NSLT5ZL08TES. T
NoORHAEF O — Py vax s a3, Biskes

PEVE, /INEEIZ oD TERIPED .

— 5, DG ERED - OIREAME L, £ 720k
BEAETI2LONINETTEL 2. EHIILABDRE
12, AZWTNEXA =V aZFTCLEI)FEND 72, %
D7=¥, 98 m/s” %A A B RBYBREE AR 0 W LS 1EEN
DESEEHEE LT S 2256683 Phr 572 bh
b, ’—Fxoyvaxrsz2ofmesdtnr»L-s$, Z
NS OFEE R L 72,

3. #—FI v Y ECUISEA U Z=#hEl

ECU S & h =86t 5 5, BiAkidli, PCB Ul
OE LA, £ v 23y T v AoREHd, 20
IR DWW Tl 5.

3.1. BhKFAlT

BIE SN/ ECU L, ZORMAIZI N—3 — L %3 E
LA—RZyPaxr2ehABENs. 2O, /35—
VLR FICEME I NS ZET, Ty Va3 ZUTED
NMOBARMEDHER B (Fig. 2 (b)).

AT ubR72 X 512, ECU IR ET#EID ¥l $RT b
FVAT 7IRIEENS. Z O, KEE O TR F G
SHOEHEHA SRR T <, BERMmD/ =7 1~
ZTA4 N RS E DRI ARET S LB
% (Fig. 6).

THEEO ECU AR L $ 5 TPXT7 MY O A % fifg
T30, ZOESEK 10 um DINISHIHIT 2 252 H
52 EaERMUZ (BkBe & LR MEORIERSR % Fig.
7ITNT). i R iR Sy o — D HARTIZBAAME AR

Name Card edge type Through hole type Surface mount type
Female Card edge Female Male housing Female Male housing
terminal terminal terminal / Male terminal / Male

~G PCB \ [ / terminal \ terminal

Structure .\J/ ; —Solder o+ Solder

/// Ecu // A} // C
Female housing housing | Female housing PCB Female housing PCB

Contact type Pressing Pinching Pinching

§ Male terminal Non-existing (PCB) Copper alloy Copper alloy

€ |Connection PCB  |Unneeded Flow soldering Reflow soldering

= Occupancy area |Small Large (both-sides) Medium (single-side)
Female terminal  |Copper alloy Copper alloy Copper alloy

=2 Male side Non-existing (ECU housing) Existing Existing

g Female side Existing Existing Existing

T |Height Low High High

Connector cost Low (male connector less) Medium High

Fig. 5 Comparison of automotive connectors
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OoNgnD, ZOREEERT ST, ZhE Tl
B oTe. TORY, PFERELE Tl b S SRR 22
TELGHMEDLEREEBDELENH 7. &5, &
BE TR IR b I X BT E < 0% nEr 3
720, ZOEIEEHTIMENRD 572, TD720IZ, Fig.
6 (b) IR d &9 hbERiEatiE2 77w PBIREL, 22
AL & Ui e L B OB T2 F 5
LT3,

T2, ZHIZADETIN=V = LDlHY A FET Ty
I IR Fig. 6 (a) 12U, &8 L 7228k %2 3% T ECU
PAKEINZBEDER AN K A ET hOIE%
K>Twb., —HDECUMNIZIET /N— Y = LOE % b
SN THBI TS, Zholck DR UBREEEY B
Zhbh Ty, IPXT7 MY DB % i 7= 3 FiAKMEfE % AR
L7-.

Front ridge to hold rubber seal to stay in position

Flat surface

area
A

Parting-line
Lower die height

(a) Side view

(b) Cross-sectional view

Fig. 6 Rubber seal straddling over parting line
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Fig. 7 Parting line height vs. waterproofness

3.2. PCB tiE D £ - H 4l

Wz, ZOHOBEIZOWTHNS . ECU Ok b
D7D G BhE# s> — P2y P32 4 Fig. 8
(@) ZHMLE2PHELAL TS, Zhidyyats 4
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Development of Water- and Oil-repellent Fabric Considering Durability of Automotive Seat Fabric
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In order to enhance vehicle usability, seat fabric
material was developed that can easily be wiped off
and resists staining even by oil from fried foods,
snack foods, and other such substances, as well as
from mayonnaise and other such oily foods.

The main focus in the past was to increase water
repellency by applying a type of fluororesin to fibers
by means of a dipping process. Now three types of
fluororesin in an appropriate compound have been
newly added to the dipping process, and one of
those types is also applied to the back of the fabric
in a back-coating process. This has made it possible
for automobile interior materials to maintain water-
and oil-repellency even in the high-temperature
environments they are exposed to and following the
abrasion caused by occupant entry and exit.
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Fig. 1 Expected functions for car seats
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HoOZORHHIZER 2 2T L 0 LEBRIZK OV
e LTRRERICRAAE NI LA MELAEEE LT
T8,

FBRICIE Table 1 O 5 FEHDEN A L 72, B
HhERT 2 72D OMMERBR R, TR ERMEITE
BIhbNTWATLZY 270y b &I L 7= 2UE RS
fEhEE s X D REHE T — 2 & & LIEI L7 80C X
24 h & L7=. 2L C, £ EICHEN A BERRSE X &7
BRI ERMETHNMREL LW L 2HEEE L.
Table 3 {Ziif HE M=% D B EAE 2 /R 3.

= Water stain
= Solid oil stain
Liquid oil stain

Solid oil with emulsifier

= Liquid oil with emulsifier

Fig. 2 Types of stains (foods and drinks)
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Table 1  Typical stains adhered to seat

Classification Target stain

Water stain (dark color) Worcestershire sauce

Solid oil stain + Protein Mayonnaise

(sandwich, hamburger)

Liquid oil stain Salad oil (potato chips)

Solid oil and emulsifier Chocolate

Liquid oil and emulsifier Coffee cream

Table 2 Requirements of water- and oil-repellent

performance
Test item Requirement

Water-and | . Contact angle

oil-repellent | INitial state between stain and

(for foods) test piece is over 90°
Water-
and oil- Initial state Grade 4 min.
repellent

Water-

repellent | . After heat aging

(for drinks) | . After heat and .

) . Grade 3 min.
humid aging
- After abrasion

Table 3 Requirements of permeability to fabric back

side
Test item Requirement
o No penetration
. Initial state to back side
Permeability
tc_> dfabrlc back " After heat aging
side - After heat and No penetration
humid aging to back side
- After abrasion

Salad ol

Beat with wet wipe

Drying
Stain removal

2.2.3. HH

A A fER T 5 72012, SEHUY 7 &3E L 72 (Fig.
3). MEMD HOBEEIIHAT v 7r — F FEOHER, 98
HMBME L -zt E bk E AR E L 9, W LA
HENEPENCMEO RS IC A DA E Rk H, LA
FlowEr TREWS. 2 L0, HEWMS 2% TEHERD
BoTWREAIEARKE TN IS T EWMArZ &L
2. ZOdHE 222 HTIB L 72iRBRE R ICATR D3 =
D %3 Z 5 EROMEZE4 JIS L 0805 : 2005, 1H44H
L =2 =D E TR L 72 — IS ARE SIS
PRI E 2L 3K T B 5 728, IMAELHEDE
PBMsxt UCIE EREME 2 3L EE U, Wi B nTid 4
L& U7z, Table 4 12V 3R HEHHE % 753

2.2.4. REFEAMEE

AGHFE B ARERE, i E R, PR & RIS,
HETH Y — MR & UTER & h 2 g fet o e e id
29 [ E ORAMER # R IM TRME%SLL EE Uk HE &
5 2 b fik%& Table 51289,

23. Y= T ET kR

23.1. ¥ — b7 2T DEERIE

KA - 7RV TVICEHTRI2H 720, EE
Btk RSB RG S A R T 2 A b 5. — XIS
LA &A% & REMIHEL &£ 57280, BkEhik
MEAED Y OBRE L TR 0h, BERIZH,»IT S X5 —
LIZE S TERE LAWK S 2 F — 20284 T &
WA, BEENZ X B EHRRZ BB U T v & O
THH%BE L7,

Use dry wipe
without pressing

>) Stain removal

When stain remains

Fig. 3 Test method of wiping off
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Table 4 Requirements of wipeability

Test item Requirement
Initial state After wet wipe: Grade 4 min.
Wipeability | - After heat aging

- After heat and
humid aging
- After abrasion

After wet wipe: Grade 3 min.

Table 5 Test items for basic performance of seat fabric

Items Test methods
Basic Constant JISL 1096 Testing methods for
items elongation woven and knitted fabrics®
Tensile JIS L 1096 Testing methods for
elongation woven and knitted fabrics®)
Tearing JIS L 1096 Testing methods for
strength woven and knitted fabrics®)
Concern | Electrification JIS L 1094 Testing methods for
items property electrostatic propensity of woven
and knitted fabrics®
Flammability FMVSS Flammability of Interior

Materials(10)

Color fastness

JIS L 0849 Test methods for color
fastness to rubbing('

Light resistance

JIS L 1096 Testing methods for
woven and knitted fabrics(®

Heat resistance

Color change of test piece after
standing at 110°C for 200 hours
is judged using gray scale

Heat and Color change of test piece after
humidity standing at 50°C /95RH for 500
resistance hours is judged using gray scale

232 V= b7t T REMAHMERE

V=TT OFREMAGIEREE LT, REMA
FRER R O FHELRG S M & HEENE, A A RGEL 2. IR
AR E XY — TRy T ) &, REBOER AL 7
oXy b EHOWTERE - FCREEEH X 2RBTH
3. SMBRE L, SME ISR O T IR S A ke A &
NinZ eEAEE Lz £/, MEmREN, SR
Rl ARG DER AL — b7y T U500 HL,
Table 1 TRT A DOENMEHOH T & LR 12RO
7 sl T, R EHUAR CREREMT A 14 0 B M 2 it 2 3
3Z&EHHEE L.

3. BKEHAREM OERTER

3.1. RERDEKKRE A & BKBEMREMORE

BoKBEIPEBICIZ D IER Y —F 2 F v D X 5 Al 7
WBIC L > THR ARG X B 2P EN &, $HHOEARIC
Ko THRERIEE 2R EML S 2 Y. KPR TIET

FA KD 22 59, FelEmT A RE% T & MRE % R 7z
BBV 2B, L EFHE RIS 2L & L.

SEHRA CHERER AT 2 B A DU ISR 7. [k &m
IR ORI, W) 280 < B il 0 13O &
MRy, [EERKRTORER) v 3o & O & WO I
18 < A AR y5 ORBITR (1) 12R7 Young O 28K 0
SO,

Ys =7, €080 + 7.5 (1)

cosO = (v, — i)y (2)

R (DEZETZ2EX(2) kD, ZOX» 5 WHD
FHRINZ T fFRRm O R mRE I/ & b n
IFEEMAIERE LS BD, M MREETHT S, Lo
T, fLEER O T REN AR L LT, ZimikIIONK
W CF, BaR>7 o HRIEL, CH, Aoy ) a— U #
HenZEF 522, CF, HEDJ5 A CH, FEIZ [ KRS A
T Z &b, fEROEKREMERIC 7 v RE% Ra
L7z, Fig. 4 IZfiiE Lo 7 » ZEIEOESIF 2R3, 20
KIOCTFHHDOEE R v it & g L, HIgHD 7 o R
Me 2 AR sl pe 2 J6 9 5.

PER D EEKE LI 1 FHDOBIAKIE % F5 - 72 7 o R
lB&E7T 4 v ¥V 7 TEICKDEMAL T 5. Fig. 51216k
DEKREMOMIMHE 2 /RT. T4 v ¥V 7 THEICEKD
7 v FBIRIE R OMMERRIZ L EE LT 5.

L2 L, ZOMEERRCIIBERMEImZE TE T, Hid
A&k & EHRIPEN 20, BIEE 3 5 EmME»HE T
T, X 5T, BIOKERMMERE AR S H 5 7201, ek
DEERRERLDE 7 v R4 2 RICHEMLTLES

(I;F3 CF, CF, CF,
I | !

CF CF, CF, CF,

! 2 [ [ | C L Fluorine

i i i | group

(Side chain)

c|;|=2 (le2 (|3F2 (lle

CF, CF, CF, CF, J

| I I I B

(l) o] (] (0] Adhesive

co ¢o co co - polymer

i i i | (Main chain)
—(CHxCH) — (CHyCH) = (CH,-CH) — (CH,CH) — _J

Fiber

Fig. 4 Array of fluororesin on fiber

¢[63 06.0.6
8 0DCHID

e Fluororesin

Fig. 5 Structure of conventional fabric

Fabric [
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&, KEEMEE T 5>PVERFIZHWIER A S F 3 —
o v — o RmEtE s KOHREOIK T A HHE LT
Fons.

H il 2 e S X586, ZhoOMEE RIS 5720
7y FEROFMHD R E S ilh, MG s TR 72 B
REFHZ B, WhBIC & 2 B E NN 3 5 Bkl ne
EHEERT 5720, BEGREEB MY Oy M TIHAEL .

32. 714 vECYMIRA7 vRiEIERE CBE

3.1, i CHM L 729 R DKL R TR 5 BIAKHE %
Fio7z7 o FBIE (A2 4 7) X EEEMLTE S 2 ) v
FAYDH BN, YRR HMAMIC KD, KrAEhs Z
& THIKERMMEREME T LT L & 5 R b % (Fig. 6).

22T, HHORLDL 7 o EBEOEEEB I Ko7
FIRAN, FEITEH 7 2T (Te) 44 7OEER
Vv aGE L, BHAME XS Z T, i T v FI
DFEL AL < <, FEARERMERE A A R 5 7 o RS

(B& A7) &EE LI K 3D S FERIZZET 5
BRIZr T OB L C§ T AIKED 5 551 OB A3 IR

ENBH T AIREIZAE D, TgldZDH 7 ZIRREIZ % 5l
FBOZELEWD, TgA@EmWEA T3 H T ARETIEEL
TV BB E N2, BNOWE A ERIZE > TEFE
S L, IgHD 7 » REEDOBEIANIELAUIZLS < % 5.
WIZB 24 7LD Tg BMELS M LHRDOKREM OB X 2341
AbNB 44 T7OBER) v & EHIZE 5727 v Kt

f

Fig. 6

Low oil repellency
due to physical impact

Fluorine group
(Side chain)

Acryllc resin
(Main chain)

Image of chemical structure of fluororesin

(C &4 7)) &EEL. Fig. 71208%E L - BHIE0RRX &
B A /RL, Table 6I12A% A7, Bx4 7, Cx4 7, %
NEN 1RO A% %A L 728550818 80C X 24 h
BEHROY 7 MO FEiERENE, P O#EAYE, 52 —2
v — 7 OERERT. 20X 2T v KEME 1 HEO AT
ke B MERE AT T & o 72,

ZZT, TRTHEEZME &5 72012, 3EHED
7 v FREERA L, TORE T2 2 L A METL 7.
Table 712 A% 4 7, B&A4 7, C&A4 TOHEEEZEA
SR 80C X 24 h HHEHL DY T LMD HE IR %
PE, WIAOEAYE, 73—~ — 27 ORRERT.

ZOME, Ba44 707 v HKBRXKEEGTEHE
Fa—ov—0MEFNT20, B4 TEBAELEVE
B HE 2R TEaWZ ENbr D, 2HHED
&Téﬁﬂb&n:aﬁb#ot IO &5, 3FHHD

v BRI D N T v 2 & B 72 A 6 Il & Bl A ElA %
ﬁﬂﬁbf:.

3.3. fITIRRIC &L 3 RE L

SO 7 v FBNEABRALTET 4 v ¥V 7 LD A
T, ¥ — P REMOWOMMNC X > THIKERPERE N O
INTODEDFEL, BIRROBINC X0, B T2
AoNT. Fm, ML IR L IC3R0 NN LHEA % 2 &
BB TIECEERS 15 Z 25, et HEEIC
BYERA S N e B Z b 572 F 2T
TREERELT A2 LISk >TIN S OFEA R L 7-.
331. Ny 7 a—F 4 > TMIIC L B4R ERTE
BARBEMEBED N T D & RERE DK T 22 5729
12, Mt EE AR A& T o FRE (A 24 7)) L
WA Ny 2 a—=F 4 VOMT. Uz, EH/ SNy 73— 4
VO MITASHRA 2 B AT 2 HN TR Z A >TWB A, Z

127y ERIE BN 5 2 LT, Bl iR S
VEREXVLILENTE. £7-Fig. 8 TRT LI
Fy o ¥r TNy s a—54 VIOMAEDETT v
BIIEAM T35 Z &0k, REMICKS T, REL
KEEMERE AW T 5 Z LN TE .

Type of fluororesin

Type A Type B Type C
Fluorine Fluonne Fluorine
group group group
} Acrylic Acrylic Acr_ylic
resin P resin — resin
Hydrophilic group (high Tg) (low Tg)
Control electrification Advanced oil repellent Control hardness of
performance by performance by high Tg fabric by lower Tg than
hydrophilic group Type B

Fig. 7 Features of fluororesin
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Table 6 Test results of one kind of fluororesin

Percentage Type A 100 0 0 +: Acceptable
of Type B 0 100 0 —: Unacceptable
fluororesin (%) Type C 0 0 100
Permeability _ + _
to fabric back side
Concern
Water-
pf""e”y repellent - = ¥
items (Test result ) (Grade 5) | (Grade 3) | (Grade 4)
Chalk mark - - -

Table 7 Test results with varying proportion of fluororesin

Percentage Type A 95.2 52 25 0 +: Acceptable
of Type B 4.8 2 0 4.8 —: Unacceptable
fluororesin (%) Type C 0 46 75 95.2
Per_meability_ + + _ +
to fabric back side
Concern
Water-
property repellent - * * =
items (Test result ) (Grade 3) | (Grade 5) |(Grade 5)|(Grade 3)
Chalk mark - + + -

3.32. HWIFBEMIC £ 5465 5 EDFRE

Ny oA —=T 4 V7 LROBINC KD TR A
% 1-DEEREDORENN &, JEEA S ERREE 55, %
D728, FROBIA AL VIREREK TE @A S5 ED
B2 WE T 5 & 5 KRG AT < BE»H D,
T 4w ¥V TRERICUEN TR 2B L 7. Fig. 9 1AM
HTOMTTREEZRT.

Fabric [

Back coating [
layer

QA@-&A.AGA;GA o
ER IR

e Fluororesin (Type A)
A Fluororesin (Type B)
= Fluororesin (Type C)

Fig. 8 Fabric structure

Greige
Drvi

(F Drying =

Dipping

0———L

Drying

Back coating

Fig. 9 Process of chemical compound treatment

4. MRERERIER

4.1, REFBEMREGER

Srlnl, FEARERH AR A & 72 0 G%E U 7= kRN S HE D
HEHLT Table 8 ° 5 Table 10 IZ/R$ & 512, 37X T H
EWMETAHI AR L. HEHEHY — bREELTK
B 5N B HARMERICBI LT3 ARFEMIEAM L& R T
WELNHERTH D, KA TR E 2 37X
T e L 7z,

& 7z, HOKERNR A & RPERIK KRB, RIN TR
OB 5, R O2OREFHNITHTEHE T & 80C
T 24 WEHHFE % O F =% O JLESE R % Fig. 10 1R
TNy F VTR K E T ERABEHTERE S R L C
WBZEERLTWS,

FIMTEEMEF 2 21— F RSO FTRTOREEGN T
Wb LU 80C FCTREL, mERKEEMIERFT
BIRELAEWDS 80C TTIET AZ—Y — 2SN DFT T
DORFEVENTIREL 7=, ZhIxf L, BkERmE A5
MB XV 80C FTEITNRTOFENMIHICH L TRIEN R
Bhfcff)”)f:.

X510z, RERFIE L THIHIZE T 5 80C FTOH I 4
OB AR U 2251 % Fig. 1112Rd. Z20&LH 12,
BHFE I MM A L Q3 Z L MR T X 7=,

7 LWMOREBICMA T, WA LA LR TVWT T4 F
F ¥V EBRERMER M & RN TR RICE %, MR % ffE
L7z #R % Fig. 12 1083, R LEREIFENTT SIS
HUANRELTLU XS A, BKBRHREMIE 7 HFRE
L7=D5E, MUARR SN h 57z,
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Table 8 Test results for water- and oil-repellent performance

Test item Requirement | Test result | Judgement
Initial state Grade 4 min. |Grade 4.5
Water-
repellent - After heat aging
Waler- | (for drinks) | . After heat and .
and oil- ; : Grade 3 min. |Grade 3.5 A tabl
repellent humid aging cceptable
- After abrasion
Water- and Contact angle
oil-repellent . between stain .
(for foods) Initial state and test piece Over 90
is over 90°
Table 9 Test results for permeability to fabric back side
Test item Requirement Test result | Judgement
. No penetration
- Initial state to back side None
Permeability
t(_) fabric back | . after heat aging Acceptable
side - After heatand | No penetration |
humid aging to back side
- After abrasion
Table 10 Test results for wipeability
Test item Requirement Test result Judgement
Worcestershire sauce 4
.. | Mayonnaise 4
Initial state Aftor We WIPS: | Salad oil 4
: Chocolate 4
Coffee cream 4
Worcestershire sauce 4
Mayonnaise 3.5
(1) | Salad oil 4
Chocolate 4
Coffee cream 3
Wipeability - Acceptable
(1)After heat aging Worcestershire sauce 4
(2)After heat and After wet wipe: Mayonn_alse 85
. ) } (2) | Salad oil 4
humid aging Grade 3 min. Chocolate 4
(3)After abrasion
Coffee cream 4
Worcestershire sauce 4
Mayonnaise 4
(3) | Salad oil 3.5
Chocolate 4
Coffee cream 4

Coffee cream

Worcestershire sauce
3

Chocolate

Mayonnaise

Salad Oil

@Water- and oil-repellent

fabric

fabric

O Water-repellent

ONon-processed
fabric

1 : Penetration to back side at both room temp. and 80°C

2 : No penetration to back side at room temp. Penetration to back side at 80°C

3 : No penetration to back side at both room temp. and 80°C

Fig. 10 Comparison of permeability




Honda R&D Technical Review

Vol.32 No.1 (April 2020)

Water- and oil-repellent
(developed item)

(mass production)

Water-repellent Non-processed

Salad oil
Results Qil-repellent Penetrate Penetrate
Fig. 11 Comparison of developed material
Water- and oil-repellent Non-processed
(developed item) P
After one week After 5 seconds
fr——

Fried chicken

Results

Oil-repellent

Penetrate

42 . — b T 2TV IEERER
V=TT OAFEEMIEICOWTE HEEE $XT
MET B L EMA LR 232 HTHALAEZY - T &
v 7 )RR A B IEREORE R A Fig. 13 1589, ARIFS
Y= b7y T EREMASEGEEE 2 e $ 5 Z &8

Fig. 12 Result of placing fried chicken

MER T & 7=,

Test items Requirements Results
Ingress and - No unusualness | Acceptable
egress durability such as wrinkles
(10000 cycles) - No tear of fabric

Permeability and
wipeability after
ingress and
egress durability
test

- No penetration to
back side

- After wet wipe:
Grade 3 min.

Accéptable
(Grade 3.5)

Fig. 13 Results of ingress and egress durability test
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Honda RaaS Platform

I REART s VREMEEE ST Ty b7+ — L - Robotics as a Service Platform
Honda Robotics as a Service Platform Integrates Cloud and Robot Technology

P NER O
Haruomi HIGASHI
C= =1 ABSTRACT

Honda RaaS Platform &3 uK7 1 7 2% —¥ 2 %5
AT 2720DT Ty L T+ —LTH5.

ORT 4 7 AH = AMEEAT S 720 OFAFELHEAI OB
WA D, #F0 ASIMO 12K % 7Y /3 ) — 4 — B ZDFEEER
&0, xv bv—2, EERBREINEE, FREEREE, EHERE,
H— U A PRRIC B § B MRET T N F SRR A 15 7.

Honda RaaS Platform (3 &84BT LT, SIMIZ &
DB TIRB LSt F 7T AHEERE, 29V M E
LA =9 T kA v 7 788, +v b —28&H
TT U AR TNy SBREL, ) E— EEAHTRE
HHHBREE, APTHHC X 59 — & AR - IR BREE % 12
422 &T, kT 4 7 24— 2D & &F
TE 5.

% 7z, Honda RaaS Platform D7 —F 77 F v°oA{ v 4
T x—2A&ENTERIZ, BIBORLZaRT 4 7 AT 4
2 il X g % O T YN —H — ¥ 2DHHN K
D, IVET I Thd[RAELZESOD LA|ETZHEEL /-

Honda Robotics as a Service Platform is a platform
for the purpose of developing and operating robotics
services.

In terms of development and operation for the
purpose of establishing such services, past verification
tests of delivery service using ASIMO identified issues
for further work that required investigation relating to
the network, the creation of testing environments, the
development and operational environments, and the
establishment and expansion of service.

Regarding each of the above issues, the Honda
RaaS Platform can enhance the development and
operation of robotics services by providing for a
secure communication environment and expansion
of the operating area by means of SIM, a scalable
infrastructure environment using the Cloud, a
development and debugging environment that is
network accessible, an operational environment that
enables remote monitoring, and an environment
for establishment and expansion of service by API
provision.

In addition to showing the architecture and
interface of the Honda RaaS Platform, the concept
of “collaboration of diverse talents all over the
world” was also proven by case examples of a series
of delivery services that create collaboration and
coordination by multiple different robotics devices.

1. 13U0®IC

Honda I3 A3 100 -4 % % 2050 44 R 2 T, 2017
FAZT2030 4LV a VI EEELE Y. 22 TRITRTO
NI, TGO REMER L 2 Z U] 2 i35 — AR F D
—ANOEDD[RBE) L TES L]DELE ) - F 55—k
W AT — P AV FARENRTN S,

lsA4g0)T—vqvby A —

ZOBHEBULOFEOVOEDE LT, KD Honda 15
BETBHLEICHESE /DL DIZHL, N"—FY 2772
TiEAL, V7 b 2 TIZ KB REBOREE W 2a b D
KbzEELV)a—varyallihowtzXs7—~v&
LT, 2017 4F-i2 Honda RaaS Platform 2MER S 7=, %
O #HNE, Honda #ENORk L 7L TY) ZLRT 7Y
= a xS B e EIT L 38 O BOR % 1A FH T RE e T
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THHL, TRTOAIZHLTHRIDESIICELDHITS
Z & T, Honda OV 7 b = 7 Offifi & EEMEEZ 50
5ZLTHAB.

2. Robotics Vision

Honda ® 1K v +FHFEDOFELIL 1986 F12 2 17 DO
A%, 5 22— b L7z (Fig. 1). ASIMO ZfFExh 3
ta—v/A4 Fafy MIE»BEEhDZ0RT 1 7 2
i, #6 & IR FHELEL O#F582 Honda Robotics TH 5. & 7z,
ASIMO ORI TIEZ N L WAT LTI AL IAE, WL Tt
ZOMTHRIZSL DT Ry M OEBUZENT T, ZHEAR
TUNY) —H —EZOHBLD 7= DfFAHIE S 2T 4%
PREL T &2 )

2018 4, Honda i3 iz rRT 4 2 ZADEY 3 v/ &
LTCTADOHERES LXABBELDuRT 4 7 245 ] 0HBL
ZHfETZ L%, 3BEaV 27 [Empower-Experience-
Empathy| & & & 12%# L 7= (Fig. 2) *.

SBEaY 7 D Empower £1F, AkvaR7 427 25N
A AT NZTNOREFHIREWE» L Th#§2 Z & TAIC
IR - R PR - IR e R A E N, ZORBAE 72 %
FHEIZIRO AT 5 2 & ¢, NMZASOEMEE AL T

Fig. 1 Honda Robotics history

el
S
e
EMPOWER EXPERIENCE
Fxpand perople’s potential Grow with people

. —_—
EMPATHY

Achieving a mutual empathy

Fig. 2 3E concept

{ZEMTES, EWVWHEZTHS. Experience &1, A
NURT 47 Z%BLTESIHLOVERBEAITOREL, v
RT A4V ZATFNAZEADEEY, KD ANDDIZED &
FITEHLEREZETWL, LnWHEZTHSH. Empathy
Ci, ORT 4 22T AR ANERB R D HEL T, A
PITEIT 570D K= 275, LWHIEZELZHTHB.

D& %, BEaVE T NEFEBETELEZDIZEAE
AT 2 N THIBE D UEARRTHSHEHL 5.

3. Robotics as a Service - RaaS

—%11Z Robotics as a Service (RaaS) &i&[ TR T 4
I Z0KHEE 2 7y PREIITRMtF e e xhs. C
L, SEMLEE 2 7Y FEREICERbD EE52 LT
vy MU E S AT 2 (A 70— FT&3)Z
ENTEDL, LWHIEZAHTHA. ZHIZMA, Honda T
¥ RaaS WA L FEIZTELD=DD A1) v I Vb DB LH
A7z,

(1) vXRy bOIEEBIZ K 5B EH O

) bRy b OBEIRIUCIE U7z fk e a 2 b EEE

) FSREDMKHN 22 7 » 757 — b

(1) T, vkt OFIIRMEM 175 720 OSAKRE
AAEAL L CHAIT A2 LT, v Ry M —E ZOBRR
RHEHAORHE A L EES.

(2)TiF, Blaxary bEFIHL 2257203 2 b EHR
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Fig. 3 Honda RaaS Platform conceptual diagram
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Fig. 5 Issues in building ASIMO delivery service
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Fig. 6 Approach of Honda RaaS Platform
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Fig. 7 Web GUI configuration
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Fig. 9 Overall function
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Fig. 10 System architecture diagram
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Fig. 12 Cloud architecture diagram
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Fig. 13 Battery notification from robot with State API
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Fig. 16 Map distribution using Object Storage API
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Fig. 19 Request tea delivery service
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Fig. 21  Start the task of grabbing tea

Fig. 17  Assigning role for each service to robot
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Fig. 18 Fusion of cloud and robotics device Fig. 22 Grab tea up and give to wagon robot
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Fig. 23 Deliver tea to staff seat
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Fig. 24 Tea delivery notification by communication robot
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Fig. 25 Staff member receives tea
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Table 1

Comparison of enhancements

No.| Issues Previous (ASIMO)

Present (Honda Raa$S Platform)

Effect

1 | Network security Per-network authentication

Device authentication by SIM

Secure communication to cloud

2 | Experimental environment | Complex individual construction

Build on cloud environment

Provide scalable environment

3 | Development environment | Physical update

Update via remote

Enable agile development

4 | Operation environment Human operation at each site

Remote central operation

More efficient remote monitoring

5 | Service scalability Individual implementation

Utilizing common API

More efficient development
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Study of Seat for Reduction of Stress of Sitting with Consideration of Influence of
Physical Characteristics

X H Kt
Makoto OHTA

ol k! o B gt
Kenta HIRAYAMA Atsumi SAKURAI

2 B

HEHE TOREBETICE 2 REBOEMZKIRT 5 -
W, EHEHEBRCR TS REEEAET 5 AEXTRIC,
i, B DL T K OSCRFRIC DWW TRRGET L 72, FE8R
SIMEITZFRORE SV — MIFHELTE OV, HEA
fHA2FECEMET 2 & & 100, AFEEAEL 2. ¥
BIEHMIZ1E Visual Analog Scale & W7z, & HOMIE
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v A& Wz, T ORISR, 553 BHES» 55 3kt T&
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ABSTRACT

Targeting individuals with physical characteristics
that make them prone to experience a stress associated
with sitting, the research discussed in this paper studied
postures and methods of support for the lumbar and
pelvic areas that would reduce the stress experienced by
vehicle occupants during long periods of driving. Test
subjects were asked to sit in seats offering different
levels of support. In addition to a subjective evaluation
of the stress associated with sitting, physiological
indicators were measured. A Visual Analog Scale
was employed for the subjective evaluation. For
the measurement of muscular stress, in addition to
conventional electromyograms, muscles in the deep
layer were studied using an ultrasonic diagnostic
device. A spinal mouse was employed to measure the
shapes of test subjects’ spines. The results indicated that
the provision of adequate support from the 3 lumbar
vertebra to the 3" sacral vertebra reduces the stress
associated with sitting even in individuals with physical
characteristics that make them prone to experience a
stress in the lower lumbar or shoulder area. In addition,
it was found that reduction of the stress associated with
sitting made it possible to control both retroversion of
the pelvis and kyphosis of the lumbar area. It was also
determined that individuals who experience a greater
stress in the shoulder area are experiencing a stiffening
of the muscles in the deep layer of the shoulders.
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Load Distribution by Rear Bumper Beam in FMVSS 301R Test Protocol
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In the present research, technology was established
for compliance with Federal Motor Vehicle Safety
Standard (FMVSS) 301R, which is a US regulation
addressing rear-end collisions. The FMVSS 301R test
procedure is an offset impact test using a deformable
impact barrier. In offset impact tests, there is a large
difference in load input between left and right frames,
and there is less deformation in the non-collision-side
frame, meaning the side that does not impact with
the barrier. Attention was therefore focused on the
rear bumper beam, and steps were taken to increase
the energy absorption of the non-collision-side frame
by having the load from the barrier transferred
equally to both frames. The rear bumper beam was
structured so that the load input from impact with
the barrier would become symmetrical. The stretch
bending manufacturing method was used for practical
implementation of this concept, and the beam was
shaped so that it could be located within the design
space of mass-production vehicle. Verification was
conducted using a prototype that supposed mass
production, demonstrating that the difference in input
between the left and right frames, which formerly was
large, could be reduced and a more nearly symmetrical
load distribution achieved.
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Mechanism of Light Weight Sound Insulation Material Using Thin-film Cells
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Weight reduction of the sound insulation material
used to enhance cabin quietness is being advanced
for the purpose of reducing vehicle weight. Sound
insulation material with a structure of double walls
with an intermediate layer of porous material
between them is frequently used. There are reports
from previous research that the use of thin-film
cells instead of porous material can maintain similar
sound insulation performance while enabling weight
reduction. However, since the mechanism of sound
insulation by thin-film cells is not clearly understood,
in the present research, the question of why thin-film
cells possess the same sound insulation performance
as porous material was examined, with a focus on
the propagation speed of sound waves transmitted
through thin-film cells (apparent sound speed). The
relationship between sound insulation performance
and apparent sound speed was also formulated as an
equation in order to obtain adequate sound insulation
performance, and a method of deriving the apparent
sound speed from the internal structure of the thin-film
cells was devised. By means of the above examination
of the mechanism, findings were obtained to enable
performance design of lightweight sound insulation
material using thin-film cells.
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