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Development of Throttle-By-Wire System
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Summary

The Throttle-By-Wire System, which can control filling air volume and engine

torque freely with a throttle valve driven by a motor, has been installed in almost all Nissan
vehicles as a substitute for the conventional mechanical throttle system. This article introduces
the overall system structure, parts structure, and safety design of the Throttle-By-Wire System as
well as examples of its application for each vehicle performance item.

Key words : Engine Component, intake system, throttle-by-wire system, electric throttle control
system, Accelerator Work Unit, brake override system, engine torque control

1. [ U & [

19974EKIZL /8= FIZHIO TR SNy PV DA
0y hUNA T 4% AT 4 (Electric Throttle Control
System : LT, ETCY A7 4) (M) &, =Y rofk
R mE I PO— VL TEHEMICZ DY Vs &l
WM e LRSI, i X DISC (Idle
Speed Control) ® hF 27 arvaryrua—LyA7a (L
Ty TCS) 7 EOWMEERAM RIS R 5 LFFIZ, Z0H
HEORE S AL, ETCY AT A% N—R & LIz A2 DR
B R 7 & OB S S S AL HEREA O T E
MO FICRECHEL TE 72, £/ M Ty

®-1 ETC 7IFaI—59ERIK
Fig.1 Outside shape of ETC actuator

N AT ARHEMERBABFIE S AT [ 7)) T2y
NoV—=Zaryrua—)v] ZREDOERFMO—D2L LTH
AU REDDERS>TND, FHER. R AT ORI
SRICZORMTILA SN, BUETIEHEIZIZEIIER
HENLETIC o720 RFETIE, ETCY AT ABLIT
FNENR=R & LA OFMICOWTHRAT 50

2. ETC7OFa11—%

ETCT7 7 F ax—%1k, LLTD6 D DRI RB] S 41,
ATy MVRTA, ATy MUN)LT A0y MLE—F
. FIZ200METHER SN TWS (K2),

O DCE—% 12 & % E— & BREhHEAE

@ FXIZ & DEREY v 7 B

B NY T T A IR & B 25w T AR

@O 2ay PWRY varkeryricksaay MVAERK

A
® A7) 7B ATy MVE Lk
® 77+ ) -k

B, 197FE0MMNE DT 7 F 2z —FZ1Z V6 AT
VYV VHDEDIZYA ATy MUVERTH 2L D
N, FEIZ30kgZ B2 5 EETH o720, TOHDLTFD
72 o AT ARG DRI 5T /N - A, B
FHEHZSIZE), HFOIOTIZY Y7V Aay b
N—AT80gHEDEmE Lo TWD (X3),
© E— ¥ /NI

ST = LA CRFERER 8T — b LA 2Tl R %

5 NISSAN TECHNICAL REVIEW No.74 (2014-3)



A0v BMVINL DAYV AT LORFE

wt

1 Body 8 Valve shaft 15 Center gear
2 Valve 9 Bearing 16 Center shaft
3 Valve screw 10 Rip seal 17 Motor

4 Plug 11 Return spring 18 Motor screw
5 Bearing 12 Default cover 19 TPS cover

6 TOS (throttle opener screw) 13 Default spring 20 Cover screw
7 TAS (throttle adjust screw) 14 Throttle gear 21 Heater pipe
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Summary

We developed a shift-by-wire system to reinforce Nissan's technical advantage and

adopted it in Nissan LEAF, which is the first mass-produced electric vehicle. This shift-by-wire
system realizes high reliability with low cost as well as good shift operability, smaller size, and
lighter weight by taking full advantage of electric control.

Key words : Electronics, electronic control, electric vehicle(EV), power train, transmission,
actuator, automatic driving system, maneuverability
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Cooperative Regeneration Braking System evolved from By-Wire Technology
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Summary The Cooperative Regenerative Brake System (CRBS) for Electric Vehicles (EV)
and Hybrid Vehicles (HEV) is a representative application of Brake-By-Wire technology. For the
CRBS, it is necessary to distribute braking force into friction brakes and regeneration brakes
according to the vehicle’s condition and driver’s operation. A simple way to realize this function is
to adopt a Brake-By-Wire system. With the fast spread of EV and HEV in the market in recent
years, systems that are even simpler than Brake-By-Wire are able to realize cooperating
regenerative braking. This technical report provides brief descriptions of those systems and

describes the progress of their technical development in recent years.

Key words : Chassis, vehicle dynamics, electric vehicle(EV), hybrid vehicle, regenerative braking
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New Steering System utilizing By-Wire Technology
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Summary

In this article, we present a new steering system that enables independent control

of tire angles and steering force by replacing the mechanical linkage between the steering wheel
and tires with electronic signals. This system realizes a quick and direct response, high

disturbance suppression and straight-line capability, and a wide range of steering ratio settings.

Key words : Chassis, steering system
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Challenge for Evolution and Enlargement of Nissan Original Hybrid System
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Summary

Nissan has developed a hybrid system for front-wheel-drive vehicles by combining

the “one-motor, two-clutch system” made for Fuga Hybrid with a new CVT that makes possible a
significant friction reduction, wider ratio coverage, and downsized supercharged engine. This
allowed us to achieve a considerable fuel economy improvement as well as good response and

direct feel without comprising cabin roominess.

Key words : Power Unit, power transmission, hybrid system, hybrid vehicle, 1-motor 2-clutch

parallel hybrid system

1. [ U & [

PEIEBRSTEIE [y - Zy—r7arsa (B
TNGP) 2016] Tix, [Pua - - Z3Ivya ryHoiEk | MK
BBEOIK] [H—Kr 7y V7)) v bofMel T5i7:
WZHRIE T 2 RIREROR/ME] w4o%X—T7 27 arvk
LTHEITFTCBY . RBEOILKICO>WTDOT 7Y ar T
FrDVEDIINATY) vy FH (HEV) O A - iK%
BIFTwa, 40, Jbkep BEISUV T & 4 Infiniti QX60
Hybrid } OF Nissan Pathfinder Hybrid (2 [0V} CTHr L WFF
(BIGERED) B NA 70 v FY AT 2% L (J1).

KEGTIE, BEOE R, VAT AT, ER L 72 MRE,
Ry AT ADOEMAEE 7L — 27 2V =iz oV Tt
W9 %,

-1 Infiniti QX60 Hybrid (ft) &
Nissan Pathfinder Hybrid ()
Fig. 1 Infiniti QX60 Hybrid (left) and
Nissan Pathfinder Hybrid (right)

2. HRODER

20104F\C 7B A IR L2 HEE 7 — A A7) v Fid,
NGP 20100 HIED O E 2 TH S [20104EF Ik, HAR
TH~OTAT BEICHEMA DY AT A% iR L 720
Ty FEORSE] 2ERT 5701 %E SN, 20
T—=T ATy FH1IE—%20F9vFXTLIUNAT
Vo RV AT A%EN—AL L, #7212 NGP 2016 © HEE [
RBIEOWK] OT 73 arTIF00ED N4 Ty
FoOBA - K] #EHT L7720, FFEHANA 7)) v F
AT LAORFEICET L. SRR - ISR &
B L7255 3 A MER, BEAl, SN BmmiERto %z
BAEBIE L, ¥y oA @By, @Kz 2
Tay-IA RFLYTVOFMKCVT L viofzarRr g
FNTHINT — N LA OB &N A7) v Nl A
IEDEDLZ LT, BF OB ST — LA 28y r—
VERRET DI ENHRI FNA Ty RV AT LR
Rlfls % 2 & TR - B ITERE R IR L 235, Ny T
) & RIEICHALS 2 2 e EEE 2 ), SUVE LTE
LREN R AR— AL —F 1 ) T 1 #FFEOIE
INA Ty RETIVEREIHERT 2 2 & AR,

SACEINVREZ it TTE S

27 NISSAN TECHNICAL REVIEW No.74 (2014-3)



FBIFFI\A TV RY T LOREF

31 VRFTLIEM

BI212NA 7)) v B AT LA OR, FLIHERAARY
7 &IRY .

BNA Ty FY AT AETR32OFEZH VR %
f1o720

(1) ®HGELT S A L 72Kl 2 ikt -

2) FHRWL ARV AEFA VLY NpillnT 1 —1) 7

(3) ¥ - I A b

INSLOHBEZERT LH/20, HESF) PFIV1IE—S

20T FNNGLUNA Ty RYATF A4S 25 L%

T ARA=NN=F ¥ =V ¥ fF Y (QR25DER)
EHHACCVT (A EME) M AGDEINATY
XU — R LA 2R L 72

LT, CVT OB Eidh & OMAEGHEIZLD,
E— MR AV FEEICR#ELT 22 LT VA
TARN=F VDI AR, N EFEEL ) DO,
WETIOHLMEZER L. V635L Ty Y Y EFE%ED
BERE R AR L 720

Engine Li-ion
battery
Clutch 1
Electric motor

Clutch 2

®-2 FFER/IN\C1TUY RYRXFTLOERK
Fig. 2 Hybrid system for FWD vehicle

F-1 FFERNMJUY RIZATLDBRINRY T
Table 1 Hybrid system specification table

Item Unit Value (or Details)
Engine Disp. L 25
Type - QR25DER
L4 w/Supercharger
Max. power kW/rpm 175/5600
Max. torque Nm/rpm 330/4000
Transmission Type = Transversal (FWD)
Continuous variable (CVT)
Pulley ratio L 0.383~2.413
Motor & Type - Permanent magnet AC
Inverter Synchronous motor
Max. power kW 15
Max. torque Nm 160
Battery Type o Li-ion (cylindrical)
Size S 40 cells
Voltage v 144
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Development of New QRZ5DER Engine with Supercharger for New FF-Hybrid System
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Summary
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In recent years, low fuel consumption has become a major concern amid growing

global awareness of environmental issues. On the other hand, driving pleasure cannot be ignored.
Nissan has developed a new 2.5 liter 4-cylinder engine with supercharger (QR25DER) and
combined it with the 1-motor, 2-clutch hybrid system in order to satisfy these two demands at a

high level.

Key words : Power Unit, heat engine, spark ignition engine, supercharger
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Fig.1 QR25DER engine
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Table 1 Engine specifications
VQ35DE
QR25DE QR25DER (for Pathfinder)
. Inline Inline .
Engine type 4-cylinder 4-cylinder V-6cylinder
Injection type Port injection Port injection Port injection
Aspiration Natural Supercharger Natural
Displacement (cm?) 2488 2488 3498
Bore x Stroke (mm) 89 x 100 89 x 100 95.5x81.6
Compression ratio 10 9.1 10.3
Max. power (kw/rpm) 136/6000 172/5600 194/6000
Max. torque (Nm/rpm) 244/4000 330/3600 326/4400
Emission class LEV2-SULEV LEV2-ULEV LEV2-ULEV
Gasoline Regular Regular Regular
(Ron-91oct) (Ron-91oct) (Ron-91oct)
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Fig. 4 QR25DER crankshaft shape

3.3 SHEFEOvIVTC

QR25DER (&5 PERM S IZWZENVT 5 4 3 2 7%
H (VTC) %###7 %,

WA AZ1E, QR25DE & Ak T v 7 2L VTC % £
ALTWwS, ZHIZED ., wIGEIRIIR ANV 7O L
BIA IV RRSHETHI LT, HEKOHC (b
KFE) HEHEEZEM L. E— 2 ET (EVET) 250
BENEH IR ANV T DB LS5 4 3 v ZF 2B RETH S
ET, ZYVVIEEIY a v 2 KT A 2 sk, Tt
FOMWMENVTC TlE, =0 D VARBIRZ 45 7 1l E % 1
SR W2, 0 Y VIRBIREC R BNV T Y A X
TRBET DI EDRNR Lo Tzns, Ty 2 A VTC
FHRHT A ETHREE 7o 720 IRBIRELIVL O FEIE Tl
FNENOUWREERIZIS Uil NV T8 A 3 0 7 ik
ELTWAH, MSIZBELABDONVT Y LIy 7<y TER
T

COWE BRSNSV T I A I <y TICE )y o
422 TS K R E SRR A K L7z, B~y T
X612 T o

Max. torque

Max. power

Low speed torque

[Nm]

Idle stop
(decompression)

®-5 JWIFA=ZVIvT
Fig.5 Valve timing map (after warmed-up)

3 WOT: Wide-Open Throttle



$EFF )\ 7V v REAQR25DER TV YV DRIK

Specific fuel consumption [g/ kWh]

]

12 -{ =240 -

10 ‘0 200 //f
815160 /
\]

3

=

)

)
6 | & 120\
15120

t=

fin]

W

0
800 1200 1600 2000 2400 2800 3200 3600 4000 4400
Engine speed [rpm]

X-6 MBIV
Fig. 6 Specific fuel consumption of QR25DER

34 Z—\—Fr—Iv
QR25DERIZDER D A — /8 —F v — 3 v 12xF L mah K,
M EBTE HEatonft /O A -/ —F ¥ — T v

Twin Vortices System (7)) %###& L. )V M FF4 7

THREN %0 A—78—F % — T ¥ BHNAE D BRE 0 R H
EA=NN—=F v =T v AROEREHRRDORE R E R b 7 T
o T=0) 265 TV NEREN L TV b,

KIBIZA—/3—=F ¥ =V Xx DY AT AR E R N A
Ty FY AT AL OR#EEERT 2720, BHA

-7 R—I\—Fv—Iv&INAINRINLT
Fig.7 Supercharger and bypass valve

Inter cooler Electric throttle
(Water cooler) chamber

§ compressor l ‘:!\Bypass valve

g upercharger *
Ju Air Flow Meter
- &

¢ ¢ & &

-

=

M-8 R—/\—Fv—IvDIYRT LiIEK
Fig. 8 Supercharger system

Bypass valve open
P P Throttle valve open

-

/ ’
— F
[} -
[0) -

-
& .
s -

” .

Q » Air
o o
]
=
©
>

Cylinder air

&
s’
&
-
-
-
&
-

Engine load [Nm]

X-9 ROw MUINLT EIRACINRINL T EEIR
Fig.9 Throttle valve and bypass valve motion

Oy MV A TONRA NIV T AT 5, A0y ML
INVT EONAIRAN) T DR FHEIEIC L) v a v b
O—)vxELTw5 (X9),

A—=I8=F % — T ¥ BREIH LB I ORE & £ ) 720,
PREJE ORI AFRE L 2 20 RE)FIZT > Y v EEEHD
R AR F2NA S ANV T OBEEZ IS UIRED
fRERM O ZEZ 5o QR2SDER Tl O REIZ I %
7o, T =50 MEBPICEEEGTOR L L R —
w2 REE LT (IK10). ZOMH. IRENE % B 5SS DL
DLNVETFITSZ ERH¥R2 (K1),

Resonatorx4
— (Helmholtzx2, Side branchx2)

/

Resonatorx4 §
(Helmholtzx3,

. Resonatorx5
Side branchx1) ™ Helmholtz

(Helmholtzx2, Porusx3)
.. resonator

Gy .o

: T
Silencer i "@J\
| Total= 19 Resonators/sil &W‘Resonatonm
s e (Helmholtzx3, Side branchx1)
E-10 R—)\—F v—I vREIFXIR
Fig. 10 Countermeasure for supercharger pulsation noise

Supercharger 2nd order = Engine 21.2th order

z‘g Coasting (N/L) :‘E Wide-Open Throttle
S So
E ? 20dB E ? 'ZOdB
> % 3 %
o ) "
55 55 /\/\/ AN
0 9 0.0
D4 0N
5]
29 °3
oL o=
TT ©T
gv — Base gv — Base
o — Target o — Target
2 — Counter measure | @) — Counter measure

1000 2000 3000 4000 5000 1000 2000 000 4000 000 G600O
Engine speed [rpm] Engine speed [rpm]

-1 ZA—I\—Fv—I vIRBBERENR
Fig. 11 Effect of countermeasure for supercharger pulsation
noise

H ZE & R No74 (2014-3) 34



35 HOEREVAT L

A=NR—F ¥ =V ¥ IR AT LIAMEHZ, L
W3y YA ERT AL RD, Ll /
Y E = VIBRE Y AT A TR SR DI RBEOA
VIR E D, RitwA T 2 YRR LY
G BEBRNENRELLRVIFR T I v v a VICRFIE B B,

% Z TQR25DER T &, # KL E 77 % 350kPa7: & 650
kPa |2 ZE T SR B [ 25T Y A5 4 (FPCS) #HH L 72,
PREE 71 % ECM  (Engine Control Module) TEEARLY |
FPCM (Fuel Pump Control Module) % fll#4 % = & .
BEMEOBEMIEIHRIET Y PO — LV EERT L, FOk
R KREERMOEERAALHEEZWE T/ P20 ¥
TEHAN - BRI OBRAHT R ER AT 2 LR
720 WEBREY AT X% X122, BEED~ Y 7%
13 12”7,

Fuel pressure Fuel pressure sensor

signal Fuel tube
— Fuel hose

Floor fuel galley
Fuel - -
uel
injector Feed flow
ECM Fuel pump
control module

p— FP+

PWM signal

(variable) 7 FP-

(voltage)

JET PUMP

X-12 AZRED AT L
Fig. 12 Fuel pressure control system (FPCS)

360
_, 320 = -
£ = I\

280
Z L0 y VAL N [ '650kPa |

g
9 / \ . ,
g 200 1] 550kPa |
S 160 =
pt I\ _[asokpa | |
g 120 N
S w0 [ 350kPa
c
w 40
800 1600 2400 3200 4000 4800 5600

Engine speed [rpm]
X-13 #BeEHAYY T

Fig. 13 Fuel pressure map (after warmed-up)

3.6 KuAV5—0—5—

QR25DER &, BAEENIRKEVKEGA V-7 —F—%
BATHIET, Ay =0 ==L b EEPLD
FEHERRF & E D> H OFIERFZ BT 2R Kin e k< §5 2
Rk (M14). SAUTX D, mIAIRIC & 2 RUKIE
WY & — P 20, Biitise L B ol B2 ERT S
Z EpHk7z,

= \/ehicle speed
240 e |ntake air temp. (sir cooled)
- Intake air temp. (water cooled),

©
o

~
o

200 M upMA

160 m /Vvv

[
-
e
-
—
—_—
(2]

62

—_—
w

Vehicle speed [km/h]
N
o
N B
o O O O O
[0,] "dwa) Jie axeju|

-
o

= MJ

0 0
0 500 1000 1500 2000 2500 3000 3500 4000
Time [sec]

K-14 KEREZESHAVIT—T—F—DRKURLE
Fig. 14 Comparison intake temperature between
water-cooled and air-cooled intercooler

4. ¥ & &

AEIHSE L7222 Y Y QR25DER X, FERICEER L 72 &
I 12 Altimalil iy & X — A L ¥ ¥ ¥ QR25DE |2 A — 78—
F =T ¥ 2B 720 EORE, KEEZED 5 V6 351
IV VWAOHETI MV o S SE L T e HE N A
Ty R AT LAEDMAELELZ LT, Hind 581
SEBLOTEBE L EDT L2 LR,

BRI Y v ORES, BELIZE K T % TE
WA A BIERE OB RIS B L LU E T,

5 % E X W
1) AHEFENEA  FIF V) v AGE25L T Y Y VB,

HEjE T4, AT S Al 4. No. 91-12, pp. 14
kS 20125820 (2012)

35 NISSAN TECHNICAL REVIEW No.74 (2014-3)



PURE DRIVE [C5132/\T— bl 4 > EEf{ kil

MEFFINA Uy RERMS VARSI v Y 3V ORF

Development of New Transmission System for FF-Hybrid Vehicles
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# &% H #1320134E10H 12, FE /N1 71 » N#.0 Nissan Pathfinder Hybrid % LKA 12 A L 720
COFFNATY) Y FY AT AIFRED T —H A7) v FCTHRHABAD L E—527 5 v F VAT L%k
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Summary In October 2013, Nissan released new Nissan Pathfinder Hybrid equipped with a
one-motor, two-clutch parallel full hybrid system in the North American market. This system has
also been applied to Infiniti QX60 Hybrid. The hybrid system uses a one-motor, two-clutch parallel
system (initially applied to Infiniti M35h) that efficiently manages power from both the electric
motor and gasoline engine. It has high potential to balance a lightweight package with high
efficiency. This article focuses on the hybrid transmission as one of the core components of this
hybrid system. It describes the hybrid transmission structure, performance, and breakthrough
solutions that were adopted to overcome various technical issues.

Key words : power transmission, hybrid vehicle, one-motor two-clutch hybrid system
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%-1 FF-HEV A RS VA= vy avDFEFETT
Table 1 Specifications of transmission for FF-HEV

Hybrid type 1-motor 2-clutch parallel
Final gear ratio 5.846
Torque capacity 380 Nm
Motor Max. torque 160 Nm
Max. power 15kW (AT
CL1 clutch type w4k
Transmission | Type CVT
Belt type Fr—2 AT
Ratio coverage 2.413~0.383
Fwd/Rev ratio Fwd: 1/Rev: 2.13
CL2 clutch type | @z Fwd:4 £/Rev'5 1%
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Development of Transmission with Motor-housed Dry Multiplate Clutch for New Hybrid Vehicles

N HoM il

Yuuzou Akasaka Tsuyoshi Aoyagi

o BL B
Hiroki Uehara

- S

Tomoharu Fujii

% =

FENA 7Yy FEAICHIETY 7)) 723 UL, BREERROT Y D VRS A I35

NLMFPOGEANER Y 7 v F 2N L72E—F 2R L7z, ARTIEE C ofEY Wik L 722X Z K 7
FGFDOTL =7 AN—5ifi. RN F AI vy ary~"OE—F¥70—F54 7<=y MEHRIZOWTH

W4 %

Summary

We developed the world’s first electric motor with a built-in dry multiplate clutch

without friction for FF hybrid vehicles. This article describes the technologies for the dry
multiplate clutch and motor floating mount to the transmission.

Key words : Power Transmission, clutch, hybrid vehicle
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Coat Reduction by Applying New Technology in Front Covers for FF-HEV
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Summary The Suspension and Axle Engineering Group accumulates seed technologies
through our design and advanced development of suspension axle parts. We also propose and
develop products that incorporate new technologies conceived by the Production Engineering
Department. Because we have knowledge and experience in sheet metal technology for torque
converters and transmissions, we could achieve a large cost reduction in front covers for FF-HEV.
Here, we explain areas of this technology.

Key words : Production Engineering, cost reduction, weight reduction, spinning, flexible
manufacturing system, hybrid vehicle
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Summary

Nissan developed the world’s first 1-motor, 2-clutch parallel full hybrid system. This

system does not have a torque converter so as to achieve high fuel economy and a feeling of direct
response. Therefore, its wet-start clutch must slip instead of a torque converter, which makes
ensuring its reliability very important. This article describes breakthrough technologies for wet-
start clutch reliability and verified reliability results in the global market.
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Summary

New technologies for reducing unwanted NVH phenomena are important to

improve vehicle performance in new FF hybrid vehicle systems. This article describes the
development of hardware and software technologies to improve NVH performance at an early
phase of vehicle development with full vehicle CAE.

Key words : Vibration, functional digital vehicle, hybrid vehicle, tip-in out vibration, taking of

vibration, motor noise
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Next-generation Onboard IT System Platform Development
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Summary Nissan's next-generation onboard IT system aims to satisfy customers’ expectations
that are changing as a result of the rapid popularization of consumer electronic devices, such as
smartphones and tablets. In the development of this system, three important points were
prioritized: Intuitive human machine interface with dual screens, continuous upgradability with
cloud computing technologies, and customization to meet customers’ preferences. In order to
realize these goals, the system platform was newly built from scratch. Linux was selected as the
operating system due to its software development flexibility.

Key words : Electronics, communication system, human-machine-interface(HMI), cloud
computing, application download, operating system(OS), smartphone
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Global Deployment of Telematics Service
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Summary

Demand for connecting vehicle services is rising globally with the evolution and

spread of information and communication technology and services. The importance of telematics

systems, which are a kind of information and communication system for vehicles, is also increasing.
Therefore, we are engaged in the global deployment of telematics service based on the technology
developed for CARWINGS, which is a telematics service in Japan. This article reports our
activities with regard to the expansion of our telematics service.

Key words : Electronics, telematics system, communication system
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Application Download Function Development for New IT System
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Summary

We have developed a mechanism for downloading and executing new applications

that can maintain the attractiveness of an IT system for years following purchase, and installed it
into a next-generation IT system. Although this mechanism is based on the Android™ operating
system, a lot of Nissan-specific interfaces have been added in order to enhance interaction with the
vehicle and other onboard devices and ensure security against threats from outside of the vehicle.

Key words : Electronics, communication system, cloud computing, application download,
operating system(OS), information security
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Development of Smartphone Connectivity Functions for New IT System
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Summary

We developed smartphone connectivity functions that are displayed on an in-vehicle

monitor and can be controlled by the onboard IT unit. These functions have been integrated into
the new IT system. HMI (Human Machine Interface) has been adapted to meet the requirements
of the vehicle IT system, including operation limitation/acceptance. At the same time, functions
that each application requires have been realized. These developments enable the customer to
benefit from the infinite convenience that smartphones offer while driving. Moreover, a flexible
execution environment for new applications that will be developed in the future has been prepared.

Key words : Electronics, communication system, IT-system, smartphone, connectivity,
convenience, application software, human-machine-interface(HMI)
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Development of New NissanConnect Navigation System and Audio System
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Summary

Smartphone connectivity functions with the NissanConnect navigation system and

display audio system were launched for 2014 US models. In this article, new technologies that
provide connectivity between onboard systems and the external cloud server system are described.

Key words : Electronics, IT-system, smartphone, connectivity, convenience, application software,

human-machine-interface
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Evolution and Future Role of Vehicle IT
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Summary In traditional in-vehicle IT development, generating the appeal of stand-alone
equipment based on navigation systems is the main issue. However, in the future, it is expected
that the generation of new appeal through the constant connection of cars to the cloud via vehicle

IT—in other words, accelerated vehicle “intelligence” —will be the main thrust here.

Key words : Electronics, intelligent vehicle, communication system, cloud computing
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