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Brief Introduction of Taiwan Automotive Research Consortium
(TARC)

RYRESERE T EEBFIIMEIE KBRS R 200565330 BB KL &E
BT EIESE (Taiwan Automotive Research Consortium ; TARC) » BRIGERLEBIE : Bl
WFTRIE AR/ (ARTC) ~ TR Bt M EE R AR FTAT(MSL/ I TR 1) ~ TRzt R ER (b T W58 pir
(MCL/1TRI) ~ B T ZEMFRERAOMIRDC) ~ A LRI (CSIST) REAIBEBHR AT O
& B RAT(HAITEC)E -

BE BB R (TARC) W BT HEIE

1B SRR EMAE AN ES - BUMRBAFE -

2. BN MR R B S A T e BT 2 OB

3. MEhEERAERREREMAETAGSHBER TR EITS -

Rit=EFagRLEUEMEEL - SEMLRFTNERRITAR > W BEN A
BHHFAHigh Occupancy Vehicle, HOV) » BUEREEBIERF T #TH R BERT
s (e BRI ER - NSRRI - WBEERELNHEEANTE - BFE
AN EENKERBESE D  FREEESHENIEFESHRES  WERKA
2IRFF 3% R A HEER O BIR -

The automotive industry in Asia experiences in rapid growth for the last few years,
meanwhile Taiwan automakers gradually cooperated with international automakers to grab
market share in Asia with excellent performance. However the key automotive components
still depend on the supply of the large foreign automakers. To combine the industrial,
official, academic and research sectors and jointly facilitate the development of the automo-
tive industry, the Department of Industrial Technology, Ministry of Economic Affairs
(DOIT/MOEA) urged the 4 most important research institutes to establish Taiwan Automo-
tive Research Consortium (TARC) on May 30,2005. Up to now 2010 there are 6 members of
TARC including Automotive Research & Testing Center (ARTC), Mechanical & System
R -+ esearch Laboratories of Industrial Technology Research Institute (MSL/ITRI), Material
& Chemical Research Laboratories of Industrial Technology Research Institute (MCL/ITRI),
Metal Industries Research & Development Centre (MIRDC), Chung-Shan Institute of
Science & Technology (CSIST) and Hua-Chuang Automobile Information Technical Center
The main targets of TARC include:

1. Establish the integrated platform for automotive technology research and development,

2. With international cooperation and technology transfer, assist the domestic industry to
set up the concurrent engineering design platform,

3. Collaborate the local universities and colleges to establish the talents cultivation and
innovative research platform.

These three platforms will be integrated by technical capabilities of TARC and put into
development step by step. The integration combines the intelligent and electrified modules
technology, TARC completes HOV (High Occupancy Vehicle) platform as research
benchmarking to demonstrate the independent capabilities of intelligent and electrified
vehicle design and manufacturing in Taiwan. TARC hopes to lead the local suppliers to
upgrade their international competitiveness. And sincerely hope to bring its advantages into
full play and create new business opportunities so that Taiwan will move toward the R&D
and key components supply center of worldwide Intelligent and electrified vehicle
makers.Co., Ltd.(HAITEC) etc.
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Smart Electronic Components

- ZEFERM )
Automatic Parking System, APS Bdttery MOdule
- EREEZTREAG
Electric Automatic Air-Conditioning System
- EEERPGEARMG .
Anti-Collision Radar and Vision Integrated System EV’%?EE%%\}ﬁ
 HEF S MR 2 5 TR R R A
Multi-Function drive assistant system by multi-path image ° ?ﬂﬂ%ﬁlﬂﬁ&‘a“éﬁﬁ%%ﬁ
capture technique

- BE)E A ETAELEDEAE R
Energy-saving LED Headlamp System for
AR GERRG R

Seamless Around View Monitoring System

- IREIRE hIERERR R

Stereo Vision Collision Avoidance System, SVCAS

- HRE BB

Intelligent Tracking System for Vehicle

Bidirectional DC/DC Converter
- BitRE R R BRI
Battery Management System
- BENESRERGRAE
EV Energy and Power Modules
- BRZESTOBA- Inside 40AnSEE
High Safety 40Ah Lithium Ion
Battery — STOBA Inside

Electric Vehicle

- WEpE{TEERN
R#ETE
Monitoring & Service Platform
of Electric Vehicle - SHEIESEE) G
- BEBBEEXRERTE == éb EE II: /s Slim and Light Motor
=I= 4
Taiwan Electric Vehicle 5 g
Industry Clusters Website % m m - BENBEN ) Kiziehias
. . . EV Motor Controller
Electric Vehicle Platform - S THEREAE R ) 28
High Power Induction

BRFEF &

Service Platform

- BRE(EEE
Lightweight Steering Column
- BANEFHAERG
Integrated Electric Parking Brake, IEPB

- EER EEN R R

Pinion Electric Power Steering, Pinion-EPS
- BB EREEE
Lightweight Rear St

Module
- B EREERARETA

Flexible Electric Vehicle Chassis
Platform

wux B A
Chassis for EV

Motor Driver, HPIMD

sex @) HDAEHE ues
Dynamic Module
- ERSERGITA
Drive-by-Wire Platform for Vehicle
- BENEERES
Air-condition seat system for light electric vehicle
- RAENIFZ EHERERGRIES

Electronic management and system control of
Hybrid power

- BEHEAEFHE RN IER
A Powertrain of EV with Clutchless Automatic
Manual Transmission ( CLAMT)

- BRI BEE ABA S BN
Cross-disciplinary Research Program on Key
Technologies of Intelligent Light Mobility

sux BURERTTS s

Prospective Research
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Electric Vehicle Platform

BEE R ——
(BRI AR = === m e -
- RffifEfE Subsystems

1. BETHIZE Vehicle Control Unit

2. KWL EE FE Traction Motor

3. EEfRITds Motor Controller

4. BHEIE RS Battery Management System

b. STOBAf#RER=AR STOBA Battery Pack

6. BHTER On-Board Charger

1. EnERERAS DC-DC Converter

8. R EE AC Charger

9. BT EiE DC Charger

10. 2R BERELK Around View Monitoring System

= BHEA #Ears

BV BT R R/ B E A TR T 5

Tel : 886-3-5916789

E-mail : LKHuang@itri.org.tw

Liaison * Li-Kung Huang

Taiwan Automotive Research Consortium (TARC)/Industrial Technology Research Institute(ITRI)



BRFE¥EH Service Platform |

PR TR AR5

Monitoring & Service Platform of Electric Vehicle

=»» Y58 Features

RAFIRMES BT ENERERIRE » AR ESERER - SEKLATKENE
DiRAREAE - BRY A LIEE FRRREEAE ~ BIRE RSN - W AMKESBIE AL - 95
RRETRA (BRI ~ B ~ BHEB BN » SBRSRAREIENBEE - BiE
BAR > AHEMERIAMHERER - BEROBEALIEAARBAERA » SEALURHRER
BRLER THLUETERANLEDHT o ANRKALIASP. NETEATF 8 » MR BB RERER
LRIB s - BRI ANRES e AR ZAR -

Our system provides a full set of fleet management for electric vehicles, it can be used for
multi-fleets, and each fleet can be divided into groups by their own purpose. Besides locating
vehicles on map, showing their real-time status, it can also explore the functions of subsystems
including energy modules, cells, and powertrain in electric vehicles by showing the up to date data
or even trend chart. When an error occurs, the system will come with warning and maintenance
suggestion, the control center may send short messages to the driver through our system, abnormal
reports can be provided and system datas are available to download for the advanced engineering
analysis. The system is built as a web application using ASP.NET technology, so with network
connection and a browser application, it can be accessed anywhere, anytime.

=x» FHA% Specifications

HITEREE NET Framework 4.0 Runtime environment : .NET Framework 4.0
B HTTP e Format : HTTP protocol
AR BRENRER - EEIHEL Content : Fleet real-time monitoring with full management
HE : BEHZEBE(IE ~ Google Chrome---) Device : Compatible for device with web browser
A LS (IE, Google Chrome...)

s BREEA MR
BB EEI R/ M EE A B ITRIE O
TEL : 886-4-7811222 ext.2304
E-mail : jlin@artc.org.tw
Liaison : Jyong Lin
Taiwan Automotive Research Consortium(TARC)/Automotive Research & Testing Center(ARTC)
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B LGNS S oS B e
Taiwan Electric Vehicle Industry Clusters Website

- B§9) Introduction

KBE MR AT EBEANBE B EXNER - HRIER S EH 2 53 (TARC) H#:E)
"BEHEERBERNTA L 0 U RRE SEMRIEGIEE - GRS - FERREERE
HEL - BOBHBEBITEARES - NESHEARERRE > FHALTEMEIL -
MRS R E ~ B~ 2 IINER » ([BEEESTENI R LB RIM » LISIE3EFURAE
SR  BREXRREL . REREE -

In order to lead technological R&D and advance domestic electric vehicle industrial development,
the Department of Industrial Technology (DoIT) of the Ministry of Economic Affairs (MOEA) who
particularly instructed Taiwan Automotive Research Consortium (TARC) to establish Website and
promote the " Taiwan Electric Vehicle Industry Clusters ". And it is classified into five major
categories, including: motor and control module, auxiliaries, battery & energy storage system,
system Integration & other Technologies and niche electric vehicle.

We have expected to combine the resources of industry, government, academia and research
institutes through the establishment of “Taiwan’s Electric Vehicle Industry Clusters Website” to
Integrate Supply chain of electric vehicle and enhance opportunities of business cooperation.

» 458 Features
- ExEm Eo _ omimmisnnate R i b
- ERER
The main functions as follows *

* Industry Clusters : Information of
Taiwan Electric Vehicle Five
Industry Clusters compaies.

* Product : Information of Taiwan
main electric vehicles and compo-
nents.

v BREBA Bk
BEREWMAEER/ MEEASBIEMRERRFPO
Tel : 886-7-3513121 ext.3208
E-Mail : tiffany@mail.mirdc.org.tw
Liaison : Tiffany Chen

Taiwan Automotive Research Consortium (TARC)/Metal Industries Research & Development Centre
(MIRDC)
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Slim and Light Motor

- 4%t Features
: FF&SOmm » 5850 %
RAEMEEERE  BUBEAEAR
' mfﬁﬁ+ﬂn‘|' HHZES
Al CEET - ZEE
- 30mm thickness, 50% thinner than traditional hub Motor.
+ Axial-flux design, large flux area.
+ High slot fill ratio windings, high torque density.
+ Side-mount design, easy setup.

- 3H4%& Specifications

5% 1 H(Max. Torque) 18 Nm

25 82(Motor Weight) 2.5 kg

F5Z#7&(Motor Dimension) ®20 cm % 3.0 cm

# (£ B E(Operate Voltage) 24V/36V
A3 =(Max. Power) 250W@ 24V / 360W@36V
Bz s(Motor Speed) 250 rpm@24V / 400 rpm@36V

# /4 B(Operate Decibel) <65 dB

# 11 E(Torque Density) 8 Nm/kg

% %= (Efficient) >80%

e BEREA Bz

BE B R R/ M EEAN LR

Tel : 886-3-5916789

e-mail * LKHuang@itri.org.tw

Liaison * Li-Kung Huang

Taiwan Automotive Research Consortium (TARC)/Industrial Technology Research Institute(ITRI)
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EV Motor Controller

> %58 Features

* SOKWERAINE K92 % fe = 30K BRI /E A » ELS9HATE & i AR BT R 8 I 7E 1 (Max.
8000rpm) ~ IF R R BRENZ 6] SR E [B] 7R ThAE

- BIRRRHUFIMERE S BERSHD SRS

C BESEARLDRERFHDEEA

+ 50kW max. power/ 92% max. efficiency control with extended speed range to Max. 8,000rpm for
maximum constant power, CW&CCW driving control, and brake regeneration.

+ Dual mode control with large torque at low speed and high efficiency at high speed.

- Diagnostic technique for electrical propulsion system.

»» 3H#%& Specifications

H##EF/fE (DC Link nominal voltage/range) | 310V (220V to 380V)

BAMEEES(Max. phase current limit) 350A

K/ 455 Th = (Peak/continuous output power) | 52kW/35kW

PIM$E 2= (PWM frequency) 12kHz

#2475 (Control method) BLDC/BLAC

@3/ 2B/ (Communication/ Diagnosis interface) | CAN, RS232, I/O Signal

a5 ERIE 8 T (DSP unit) TMS320F2808PZQ

R 1h42(Protection functions) Voltage/Current/Speed/Temperature/resolver/ R/D converter fault
e &5 R €6 (Control voltage range) 9V to 18V dc

AalA/E S/ R (Cooling/Weight/Dimension) Liquid cooling/ 12Kg/327mmx425mmx134mm

- S s

BIEE TR/ M EE AN TR

Tel : 886-3-5916789

E-MAIL : LKHuang@itri.org.tw

Liaison * Li-Kung Huang

Taiwan Automotive Research Consortium (TARC)/Industrial Technology Research Institute(ITRI)
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High Power Induction Motor Driver, HPIMD

- 4= Features

BN R EE B =R EN 28 P AIBT(Chung-Shan Institute of Science & Technology -
CSIS B XHE - AIEANSEEEWM RIEFES ARG AL 5RASEMHSEmEsE
Fx(Field Oriented Control » FOC) » AIKIREHITRENEARERLEH T » E2K
FEREE AR

- LUIGBT Ui & Sl ARl & R IS B S T R R B S R Zh B 35 -

: WL%?‘&WH&*E@(Snubber) BREEBEIR

- FRAZEPWEREN S T - BRI ER -

- BIEER /rﬁ@}ﬂ%%& FTERIE - BRI B A EER -

- YRR - ATEBCAN ~ LI NT%RSQ32/422<‘—§%TE§@$$W %U%
* AIEBIERS232/42285USB/  H BN Eda i BIARE (B R ~ B ~ 1RES

AR SRS BEARE -

HPIMD is developed by CSIST. It can be applied to the induction motor power system of EV. The
controller is implemented with FOC algorithm. The optimal performance can be achieved according
to the different driving mode with different speed and load.

+ An IGBT-based induction motor drive integrated with high performance micro control unit.

+ Built-in snubber to absorb surge in the circuit.

+ Differential PWM driving signal to IGBT to eliminate common mode noise.

+ Unique design for high power circuit arrangement to reduce stray inductance and capacitance.
- Interfaces like CAN, LIN, and RS232/422 available for vehicle control unit (VCU).

+ Real-time monitoring through RS232/422 or USB to PC or notebook.

+ Optional compulsive air or liquid cooling design.

(VCU)Z@&M
)

o

4 FII

»» ¥H#& Specifications

EREINE .

(Rated Output Power) 35 kW

BAER 283 Arms (400 A pp)

(Peak input current) (118 kW @ 420 V)

TEER Battery ¢ 100-420 V

(Power requirement) Control : 9-36 V, 40 W

TERE 07 -

(Operation temperature) 10°C to 85C

FEHIER ¥oC

(Speed Control Argorithm)

ST/ Standard : RS232

%é%‘ iﬁ terface) Optional : CAN, LIN, RS422
nterface, (Design on deman

BENE Standard : RS232

ez Eln : .

Lo Optional : RS422, USB
(Monitoring Interface) (Design on demand)
RAES Compulsive air or liquid cooling
(Cooling System) (Design on demand;

BN BRS

BV AT R/ R R 2B 5
Tel : 886-3-4117238

E-MAIL : luominfang@gmail.com
Liaison : LUO, MIN-FANG

Taiwan Automotive Research Consortium(TARC)/Chung-Shan Institute of Science & Technology(CSIST)
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Bidirectional DC/DC Converter

#4t8 Features

FTERYHR - BEBBANRSRESHERNES - BT BRER
- Y~ RIBEE -

- BAZRMYRLRL EIRINEE o

- BARBRRBLSE

- BERERNE -

Abi-directional DC/DC converter structures application of the development as well as changed
to design in traditional leak inductance release circuit. Advantage of the converter is presented to
real testing conditions (less conductive loss, zero voltage switching and high energy convert
efficiency), via microprocessor. These main characteristics as follows:

+ Simple structure and less switching components.

- Possessed of the soft switching and synchronize rectification functions.
- High step-up and step-down ratios.( reach to 7.5 times)

- High energy converting efficiency (Up to 95%)

x+ FRFE Specifications

s

RBRRIEER > 48V

- =ERAIEE > 360V

CERINE > 2KW

- EmFTINEINAE

T ERAREHRER > 95%

- Low-Voltage side voltage is greater than 48V.

- High-Voltage side voltage is greater than 360V.

+ Maximum power is greater than 2kW.

+ Possessed of the Bi-direction charging and discharging functions.
+ Maximum efficiency is greater than 95%.

= BEER A BRI

BV AT R B R/ R I LR 2B e

Tel : 886-3-4712201 ext.352097

E-MAIL : csist@csistdup.org.tw

Liaison : Ren-Shan Zhang

Taiwan Automotive Research Consortium(TARC)/Chung-Shan Institute of Science & Technology(CSIST)
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B thEE S Bl

Battery Management System

rrk

- 48 Features

BHESENEERNTIERERS ﬂ:gﬂﬁdﬁﬁﬁ%ﬂ%iﬁﬁ  AIEREDAIBNE EARRE - AR
TR MR A RN EINE » ANEHSEMRET - EREMED » ﬁbzliﬁﬁfaﬁ?;fzw Bz -

The sophisticated battery state of charge (SOC) estimating technology is based on the
dedicated mathematic models developed through fully understood cell electro- chemical behaviors.
A battery management system with the SOC estimator integrated is capable of predicting the
battery performance precisely, hence shrink the safety factor for battery capacity, improve battery
life, and return with cost-down in system manufacturing and maintenance.

#H4& Specifications

TERARRE
BB EBAS TR, 1D RELEER A E200)
HBREEA(£2°C)

AT LRERS  ERTE/ BETE - REWTUERRS @I -
TOBAER ERRE MN1%%bm :
- THEBE : 8V-18V - TAERTHEAI0N » FHERcdn AL

e

il iy

= %/}’ﬂﬁxﬁ' (£2% ) RABBEMERI(E1%)
@ﬁE(SOCME/E‘*D?E < 5% (REFFF)

- i8R ERE

JBEIARTE (FMEPAZES) © 250A.

. %iﬂ [ : CAN 2.0B 250kbps (PCU) » UART 19200bps (BMU)
BHASE -~ S - FRAERERRE

- A B RD EThaE

- AR ZBWs : 255

Battery Monitor Unit, BMU :

+Balance (maximum current 0.1A) and cell voltage
measurement capability (:20mV) for four (4) batteries
connected in series.

«Four (4) channels temperature measurement (+2°C).

+Duel stage (alarm and error) battery protection : Over-voltage, Under-voltage.

*Communication between BMUs and BCU: UART 19200 bps.

+ Electricity : 8V~18V, less than 10mA (avg, working), less than 1mA (stand by).

Battery Control Unit, BCU :

+ Current (+2%) and pack voltage (+:1%) measurement.

« State of charge (SOC) estimation with error less than 5% (customer optional).
+Over-temperature protection (cell dependent).

+Over-current (external short circuit) protection : 250A.

+Communication : CAN 2.0B 250k bps (PCU); UART 19200 bps (BMU).

* Battery biography records.

« Self-diagnostic upon start-up.

*Maximum connectable BMUs : 255

i PN

AVE BRI R/ P ILR R

Tel : 886-34712201 ext.358015

E-MAIL : chyanss@yahoo.com.tw

Liaison : Chyan, Sain-Syan

Taiwan Automotive Research Consortium(TARC)/Chung-Shan Institute of Science &Technology(CSIST)
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EV Energy and Power Modules

#4t8 Features

- EHtSEERLHETRACESTES - BB - StRE

C 7 KWEEEEFTEEAR N 35 KERE T —iEL - BtERE R

- ERFERTVE SRR R DR - [ ERGE - fi/ )\ FTBREERE
- BMEAESSTOBA » 1RALEMEENERE I MR R L 2 M IRE

- BEEASBINEEE TTACANE RS » EtERAEHRR

+ On-board charger, DC-DC converter, and battery module for EV energy storage and conversion.

+ 7kW on-board charger and 1.35 kW DC-DC converter integrated as one device to simplify energy
conversion design.

- Interleaved bridgeless with soft-switching technique used to improve switch efficiency and heat
consumption and designs On-board charger as compact device.

- STOBA inside cell to provide battery module security protection on internal short and
high-temperature burn.

+ Module combined with battery monitoring unit and CAN communication to make battery pack
modular design.

- - -
(P ERETH/AABSRE Tieim

; On-Board Charger/DC-DC Converter Battery Module

| TKVA SREA

i
Battery Pack

7kVA AC Input ELAS
3 ‘ B
N {
+12-136Vdc -
!I | 7KWDC ® |

»+ XaA% Specifications

2 ABRAC Power in) 85-265VAC @45-65 Hz
RfiEA B (Max. AC Current) 12Arms(110VAC)/32 Arms(220VAC)
hEEH Power factor) >99%@110VAC : > 98%@220VAC
TKNE R ZE B EfR# HEIR(DC Power Output) 250 -450 VDC@22A max. : 302.4V(nominal)
(7kW On-hoard | AL (Efficiency) > 95%
Shazeenp) %% & (Power density) >530 Wikg
%%/ E 2% (Interface standard) SAE J1772
321524 (Environmental protection) IP 66
%% (Safety) UL 2202 : UL2231-1 : UL2231-2 : IEC 61851-21, IEC 60068-2
1. SOKWEDREIRES | &5 A\ BR(DC Power in) 250~450Vde : 300Vdc(nominal)
%b%érke‘xgg}])c #HEIF(DC Output Voltage) 13.5Vdc@100A(Continuous) / 200 A(Peak)
148738 (Module Capacity) 70Ah/12V STOBA-inside
BAEERTE
f‘iﬁﬁf Module) aihax%rﬁ%ﬁa:{guous Output Current) 280ADC
&t &3 (Battery Management) Battery monitoring Unit Connected with Battery Control Unit through CAN.
E442222(73# (Monitoring and Safety Protection )| high-voltage insulation ~ over-voltage * over-temperature

5 YN AV

BB BT R R/ TR b

Tel : 886-3-5916789

e-mail :* LKHuang@itri.org.tw

Liaison * Li-Kung Huang

Taiwan Automotive Research Consortium (TARC)/Industrial Technology Research Institute(ITRI)
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EV Charging System

4 Features

'MA%AE ﬁ%ﬁﬁ? . s
- BEEHE m%ﬁﬁﬂﬁﬁﬁﬁm%@m@ﬁ%ﬁ%*

- REE zz%[%“‘ S0ER - BEREEEREEXEETE
N SRR BT B - IR E R R S A R R

- Unmanned management-charging management system functioning remote monitor, diagnosis,
and control.

- Intelligent electric power management-power demand control for charger network, without load-
shedding.

- Security and safety protection-user identification, security mechanism for plugs and sockets, as
well as charging status monitor.

- Compact-efficient DC charger-resonance circuit and high-frequency isolation for DC-DC stage.

$H#% Specifications

18 H & R (Charger Output Voltage)
/86 H 3 7 (Maximum Output Current)
2Z /N EHZ #E(Interface standard)

RIFIRREE 72

Single phase 110VAC/220VAC
12A(110VAC)/80 A(220VAC)
Taiwan Standard; SAE J1772

(AC Charger)

%% (Safety) Taiwan Standard; UL 2594; UL2231-1
IR 1B {R7E (Degrees of protection) 1P 54
Ih3E[R & (Power Factor) >0.98
W Z (Efficiency) > 90%
F/KH H T (Maximum Charger Output Power) |30kW
BERxE ¢ 5525 84) 1} &5 [EX (Charger Output Voltage) 50VDC to 500VDC

(DC Charger) |FA#)H 7 (Maximum Output Current) 120ADC

2Z /N EIZ #E(Interface standard) CHAdeMO/GB

%2> (Safety) UL 2202: UL2231-1
IRIE{R & (Degrees of protection) IP 54

H %QA SRVETS

BIEE TR/ T REAoT

Tel :

e-mail *

886-3-5916789
LKHuang@itri.org.tw

Liaison * Li-Kung Huang

Taiwan Automotive Research Consortium (TARC)/Industrial Technology Research Institute(ITRI)
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5224 STOBA-Inside 40AhEHEE M

High Safety 40Ah Lithium Ion Battery — STOBA Inside

- 458 Features

REEBMHFAIRABSNARAIREREERE  BEREWETER - HEBRMYE
m o BEAARS > BESMFREE - ZFREMRA LSRRI » REBE S hk
BEW > SMURTSASE  HFRETRIGE ; W5 ABFTBSHNRAKGEBY TRERYM
KH(STOBA) » 1R AHIE B AT R KA S RN B B IR E R 2 2R E
I RigiR AR EME RSS2 2 > e aRdH BB MENERES S E K
IREIRIFRIRINEA -

Lithium-ion battery is considered the key component of electric vehicle. Comparing with
small cell, large format cell design has better system assembly reliability and hence higher
system energy density, however, it could be more dangerous by carrying much more energy in
a single cell, the heat dissipation is also an issue. This 40Ah prismatic cell with oval shape on
two sides and terminal on two end surface has unique heat dissipation design, adopts high
energy density cathode material with STOBA inside, targeting to be very safe and reliable to
be used in EV and PHEV.

STOBA (Self Terminated Olygomers with hyper-branched Architecture) is a nano-grade
high-molecular material, which is added to a lithium battery to form a protection layer on the
surface of the active material. When a lithium battery experiences overheating or puncturing,
STOBA instantly suppresses thermal runaway and prevent battery explosion caused by
internal short-circuiting. It is a high safety material provides a secondary safety protection
function other than the traditional separator. That can be integrated into the electrochemical
and interfacial design between the cell components. Consequently, the performance and safety
character of the cell are significantly improved.

»»» FHAE Specifications Internal Short
- Capacity : 40Ah
+ Specific Energy : 120Wh/Kg
- Specific Power : 480W/Kg
- Nominal Voltage : 3.8V ip ! & !
- Maximum Discharge Current : 200A 120~180°c 180~200°C >au0'c

- Cycle life>1000@80% Cap.

Cell Temperalure

= BHER A #mES
AVE B IR R R/ T S TR 5Tt
Email : BMLin@itri.org.tw
Tel : 886-3-5914148
Fax : 886-3-5820039 Time
Liaison : Dr. Bing-Ming Lin
Taiwan Automotive Research Consortium (TARC)/Industrial Technology Research Institute(ITRI)
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Electric Automatic Air-Conditioning System

4% Features

BREHTEARFLUEH SECAMSIE %Eﬂg#ﬁ% RIBBA ARSI ERE R BE
LEZE’]E’” 8 IH%%EEQ B EBR G RERINAE 2 =R AR IR - eI AE
RERE ~ BHEBE LIMNIRIES BUER 5= B2 fﬁi%%@i R (022 ARG R w2 TR
MAETFEMERL NI RE c AXER/HES

- BB E &R
© B REEITIRE
KBRS S BB R I A E AL

The electric automatic air-conditioning (EAAC) system is driven by an electric motor instead
of an internal combustion engine, which can significantly reduces the engine exhaust pollution.
The EAAC system is controlled by the developed controller, which includes the variable-frequency
motor controller and thermostat function controller, according to the preset temperature, state of
charge (SOC) and the environment parameters. Therefore, the EAAC system can simultaneously
meet the passenger comfort requirement and the energy-saving performance. These main
functions are as follows:

- Cabin heat load estimation

- Constant temperature controller
- Automatic AC performance adjustment according to the SOC

- #14% Specifications

[ERAEHES R ThER 4. 2kW/7000rpm Compressor cooling ability 4.2kW/7000rpm
BRENFETNZE 2. 3kW/7000r pm Motor power 2.3kW/7000rpm

FEENTER/ BN 400V/30A Driven voltage/current 400V/30A

EUBETR ~ BIRAKIRE Over-current and Over-temperature protection
BRENNUEE Suitable for small passenger car

- BB #hiEe
BB R R/ B A A B TR RO
Tel : 886-4-7811222 ext.2360
E-MAIL : alvin@artc.org.tw
Liaison : Po-Hsu Lin
Taiwan Automotive Research Consortium (TARC)/Automotive Research & Testing Center(ARTC)
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Anti-Collision Radar and Vision Integrated System

- 4= Features

FriE B EM BB AR EABAT AR EAIERTA ?Aﬁif%f‘
%ET&EHXEH)?E*%%(?‘TA ~ BIEE) 2 SR - BERAE - %%EEEFEHHE%CAN BusZkE&
FERABRBEERREN - BEBBAR - HEREIIREEREERME ﬁ'ﬁ[‘¢f§5$
(G X

The pedestrian detection technique is applied to analyze the image from the front camera in
order to recognize the pedestrian, and the dynamic information from radar, included the relative
distance, the relative speed and the angle of the pedestrian, also be integrated by our system. All
information is communicated through CAN bus. The warning signal can be provided by the system
to alarm the driver while the dangerous situation is happened and such the risk of accidents can

be reduced.
++ FRFE Specifications
B BIRERIEERE : =100m Maximum target detection range : =100m
REANMARE 200 Field of view : 20°
ST © 00%E Identification rate : above 90%
EREFHE . AIRRS Data update rate : Real-Time System
T/ERE : -40°C~85°C Operation temperature : -40°C~85°C
ELCAN Bus 2. 0BRRS232B:AANH Communication : CAN Bus 2.0B & RS232

~

2 BEA BRS

AR R/ P ILR B

Tel : 886-4117238

E-MAIL : luominfang@gmail.com

Liaison : LUO,MIN-FANG

Taiwan Automotive Research Consortium(TARC)/Chung-Shan Institute of Science &Technology(CSIST)
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Multi-Function drive assistant system by multi-path image capture
technique

rRE

- — |
.‘ ;::Th

- B8N BR®

#4 Features

REMRKA L HBER GBI » RAREERARRO B EEERE » LARRMBRR
EREERNEER - AINBIAHEER - AMRHEER - EERBERHRNSE - BEAREG2REE
AN EEEER  WRSERERAS  FERERFE -

EmEY:

| BEEAREER IR AR ECERIZ TERF -

2 EFAREIRGUE » TREERRABNA - BIDHEERERRE -

3. MR E SR BT BINRR L AT SRR FEERRTE R

4 AR R BRI E TR R HR - ETEREERSE -
b EERENSEEEEINEK - BRKRE S - BFEEMRIFAR -

6. HERE ARG RRERTERTEINEE DR EERER -

7. BRI  RRERREFIETERER

The multi-path image capture technique is applied to reduce the amount of CCD camera. The FCW(front
collision warming) system, LCW(Lane collision warming) system and LDW(Lane Departure Warming) system can
be integrated by customer demand.

With the applying of our technology, the CCD based warming system of Panoramic-View & Multi-Function
and low cost can be achieved simultaneously. Of course, the competitiveness would be raised.

Camera can operation well even in low Lux. environment.

Lower the cost of products without the change of the light path.

No rotating or moving mechanic components. Higher reliability and lower energy consumption

The volume of system can be reduced by customer demand.

Low driving voltage and electric power. Simple circuit deign and operation.

The recognition of the vision can be controlled by voltage and the brightness of vision can be balanced with the
optical paths and the gap of the brightness of the vision can be reduced.

o o O

7. It can be customized and used in any vehicles.

#1%& Specifications

- R &22em ~ Ebom ~ = 13cm © - Size : (L) 22em/(W) 6cm/(H) 13em ©
C B8 500A% - Weight : 500g

- BRYIERRE /) F50ms
- RARHEEVEAH : CCD/CMOS/R% A1 83
- RTAE RS MEERAROE - flmbiE

- Change tempo of Image : 50ms
- Image Model : CCD/CMOS sensor

ERIVE - BEEBERESE - - Angle of Image : CW 60 degree LCW 90 degree ~ LDW
B SYEIEI50E - 68 degree View of rear 150 degree
- REEFRSE © NTSC - Output of Video : NTSC

AVE BRI R/ P ILR R
Tel : 886-4117238

E-MAIL : luominfang@gmail.com
Liaison : LUO,MIN-FANG
Taiwan Automotive Research Consortium(TARC)/Chung-Shan Institute of Science & Technology(CSIST)
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EEEh R RELEDHLES R

Energy-saving LED Headlamp System for Electric Vehicle

- 58 Features

ERIBBR BRI DS BRI SES > £ ATENERAXLEDEE © LEDIEE
& - =E - BREERSEENSHE - EREROBBENRESRPREREELE
HHFES - ARTCHEIHNEX RO AT HEEREERILEDE - BN SHEHRTES]
WENEREEELEDERERMNFRE » DIRIRMLEDEERMRE s o Hiirs57 -

HEFERAMR
- CERR
- BRSEAM
- Bl

The international vehicle manufacturers nowadays are all designing new concept cars to
fascinate their consumers. One of the most impressive products is the white light LED headlamp.
LED headlamps have the advantages of faster response, longer life, lower power consumption, and
design flexibility is better than traditional bulbs and HID lamps . Automotive Optic Design Center
of ARTC can assist lamp manufacturer to establish the LED optical design, thermal design, and
electronic design abilities and to develop LED lamp product . Besides, we also provide technical
guidance in system design of LED headlamp .
These main technology as follows:

+ Optical design.
+ Electronic design.
+ Thermal design.

»»» 3HF& Specifications
Eml : LEDZER (LED Headlamp)
AR 200
RE 200
- ERENES ¢ PN BN -BEREARs ;
FEEE ~ FHER ~ FHREEREY
+ Lowbeam : 21W
- Highbeam : 20W
* Drive * Switched-mode DC-DC converters;
Buck, Boost, Buck-Boot types
Em?2:LEDFEE (LED Foglamp)
B T
- ERENES ¢ PN ER-BEMEARs ;
BRI ~ FHE - 7 REFRY
* Lowbeam : 7W

* Drive : Switched-mode DC-DC converters;
Buck, Boost, Buck-Boot types

= BRERA ST LED & (LED Foglamp)
BVE B R R/ B E A B FAE RO
Tel : 886-4-7811222 ext.2336
E-MAIL : Elem1017@artc.org.tw
Liaison : Maxwell Jiang
Taiwan Automotive Research Consortium(TARC)/Automotive Research & Testing Center(ARTC)
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Intelhgent Tracking System for Vehicle

- #5f8 Features

AAREREREREREE  BERRCRERDF - TAPLUDANER - AFR
Bed:
- DUt SRSt I E I R 3 At - RAA—RRAAL - AU - KEB1 - REMER
BEEAZER
- ARAEXNFERARAREN - WRERNPMENTTE - BRER B RYECSUEIMEIERE -
RS B R R T A -

An intelligent tracking system of vehicle provides the head-up warning function. When the
dangerous targets are detected, the system displays the information on windshield of vehicle. The
features are summarized as follows :

+ The compliant mechanism is used to replace the traditional rigid-body mechanism. The
advantages of compliant mechanism are monolithic, miniaturized, lightweight, simplify
manufacturing and reduce the cost.

+ The system can fuse the information from various sensors. The system combines with the
trajectory estimation method can enhance the accuracy for target location and target tracking.

+ The compliant Stewart platform is suggested as future research.

» FF& Specifications

HedEiE/A )22 ¢ 1 (Actuator force for pan module) | 3N
a4 ELA 5 B8 ) (Actuator force for tilt module) | 10N

RF(Size) 04x8cm
jiE#% A & (Pan angle) 100°
1a#1 A E (Tilt angle) 290

Obstacle (Vehicle)

= BB BER/ s
BEBEMARBE/ MEEASE LERTERFO
Tel : 886-2-23918755 ext.111 / Tel : 886-2-23918755 ext.112
E-MAIL : davidwei@mail.mirdc.org.tw / E-MAIL : yijiechen@mail.mirdc.org.tw
Liaison : Hung-Yuan Wei / Yi-Jie Chen

Taiwan Automotive Research Consortium (TARC)/Metal Industries Research & Development Centre
(MIRDC)
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Seamless Around View Monitoring System

»»» 450 Features

- BRB D  BRTAVAEE BB EAERE

- BRI ERERHIERE - EEEEREYAR

F EEE RGNS - RACRITEE R ERER

- Stitching multiple images, to achieve seamless image display, eliminate the blind area of vehicle
surrounding.

- Image distortion correction and color uniformity of treatment, resulting the real bird-view
display.

+ Switching mechanism with a single image, providing the distance information of dual vision.

- $1#%& Specifications

Input Voltage 6~30VDC
Maximum current 350mA@12V dc
Standard 1SO 7637

Video output Format NTSC

Video Input Format NTSC /PAL
Dimension (mm) 120(L) x 75(W) x 15(D)

Operating Temperature | -40°C to +85°C

= BRESAN ZIra
BEE TR/ TRt
Tel : 886-3-5916789
e-mail : LKHuang@itri.org.tw
Liaison ® Li-Kung Huang
Taiwan Automotive Research Consortium (TARC)/Industrial Technology Research Institute(ITRI)
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Stereo Vision Collision Avoidance System, SVCAS

4% Features

SVCASTEZE R AIA e R E R BRI B S EWsT ASEEY) < IR - SEENRE
2EHERN - QBB RS T EhEKERR - BHR BRI S ARE - ERITENR DM -
FTEREEME

* M ESIR ERSE ERI BT

BB

- TEIREHIETREE R
: m]\ﬁﬁ%ﬁ%%ﬁ%.&ﬁ

The SVCAS detects the distance of vehicle or pedestrian. It issues early warnings are to alert
driver and brakes actively when the distance is less than safety range. It avoids the collision and
raises driving safety. The following techniques are provided :

+ Stereo Vision Obstacle Detection Algorithm
+ Warning Decision and Over-warning Prevention Logic Design

+ Active Braking Decision Logic Design
+ Embedded Hardware Design

»:» FHA% Specifications

FARMHIEE 1 5 frame/s Lk Processing rate : above 5 frame/s

AR EES - Microchip dsPICEAE ; Embedded braking control : Microchip dsPIC :
BRAESEEE © 120MHz Operating frequency : 120MHz

S1VE : CANBUS(EEZE ~ A& ) » NTSCZRPAL Interface : CAN BUS(speed, indicator), NTSC or
GEEH) » CPIO(ERE) PAL(camera), GPIO(LED)

FAER 1 =30 km/hr Permitted speed : =30km/hr

BIERE @ -40°C~85°C Operating temp : -40°C~85°C

BAEETR - 12V » 500mA Operating current : 12V, 500mA

BAREEDHWEER : =0. 6A Driving current of maximum braking force : =0.6A

RIS ERIEERE : SARZISOAR Detection distance from 5 to 50 m (based on camera)

R | LEDERE Warning mode : LED Warning

2 BHEA BRigiE
BB R R/ B A A B TR RO
Tel : 886-4-7811222 ext.2364
E-MAIL : stanley_chen@artc.org.tw
Liaison : Chun-Hsiung Chen
Taiwan Automotive Research Consortium (TARC)/Automotive Research & Testing Center(ARTC)



ﬁﬁgp ﬂﬁﬁ* 2011 £ P8Rl P ) o - TARC Y- RS

Taiwan International Electric Vehicle Show-Taiwan Automotive Research Consortium Pavilion

FEHIFERN

Automatic Parking System, APS

4% Features

AEMEGBEREX G E2RAEAM - WES|IBRESHIFEZM - ERHTN
(Sl - ABET S ARCAR SR BENH BT AZT - RE0ne TouchiEIZIRA - BT HLRE
BEMEGRIAMRER - P - XEEECZEREEREH fé$f§‘ﬁiﬁ§$?ﬂé$ ~
FAEEMBEE  JARMBEMBZEEZARE  WHEBEREERS - AUXiT
BRAFEEEDE IE%%%UEZ(H&D'F

F FERREN (BN EEHRMARER M B EN)
. E%&%E%UE@L%EZ{TJ
- I AR

BB BE M EH
C EENTBHE - ?KE}'}%IJ
R EREY

APS can assist a driver to find a suitable parking space and detect obstacles by ultrasonic
sensing and image recognition technologies, and a remote module allows you to control the
steering wheel, gear shift, and braking automatically to make the host vehicle to the expected
parking space by path tracking control of multi-turns mode with Electric Power Steering (EPS).
The parking mode includes the parallel, back-in and angle parking. The length of required parking
space is reduced and the parking maneuvers will be executed safer and easier. The main technolo-
gies are as follows:

- Parking environment recognition (utilizes ultrasonic sensor and camera)
- Path planning & tracking

- Vehicle localization

- Electrical steering control

- Active gear shift and braking control

- Remote control module

> ¥H#%& Specifications

AVEREERS - DSP Z4% 5 #R(FSE®, : 600 MHz | Embedded hardware : DSP based; Operating frequency : 600 MHz

A : CAN BUS(EEE RUANZS ~ BE RS Interface : CAN BUS(steering angle sensor, ultrasonic sensor),
CVBS(HEE/H4AN LCD panel) » CVBS (camera and LCD panel), TTL (wheel sensor),
TTL(BRR A3 ) EBPWM (EPSEE 22D PWM (EPS motor control)

BIERE @ -40°C~85°C Operating temp : -40°C ~85°C

BIEET 2 12V 0 65ALLF Operating current : 12V, Maximum 65A

T /= 2 e |\ [ e P EE - o Required minimum parking space for parallel parking is 1.28

T ERMEEZR R 2863 times length of vehicle

v R g

BB/ M EEA BT IR A
Tel : 886-4-7811222 ext.2357

E-MAIL : chichun_yao @artc.org.tw

Liaison : Chi-Chun Yao

Taiwan Automotive Research Consortium (TARC)/Automotive Research & Testing Center(ARTC)
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Flexible Electric Vehicle Chassis Platform

=+ 458 Features

REEHSR "B EHEERER - AEE R RRRE S EA
@m%  ERRARFE S SHEEE ZZDC\tY Car EV, Sedan EV, SUV EVEFEEZH! > &

ﬁkﬂtz&uﬂﬂ%@’Tkmmﬁx”\@?&ﬁ SEFERZFEUAN c HEERER

- \ﬂt?ﬁﬁ? B

- EMLE HEEE&% ©
- \Eﬂ:ifﬁ]%@ﬁ@@ﬂ Rt °
- AREI R B R R

- BEREBHREE B/ KBk -
This platform proposed a concept of “Flexible EV Chassis Design.” The main design concept
is to develop a flexible chassis platform suitable for different EV products such as City Car EV,

Sedan EV, SUV EV, etc. This concept could help OEM dramatically reduce the EV development

cost. The main features are as follows :

+ Flexible wheelbase design.

+ Flexible battery module packaging design.

+ Flexible powertrain/motor packaging design.

- Detachable battery box structure design.

- Integrated, lightweight design of the chassis and battery box structure.

»»» 3R4& Specifications

ML #hEERR T : 25002800 mm

Wheelbase : 2500~2800 mm

B EMUTECRRAT ¢ 18-36 kWh

Battery Capacity : 18~36 kWh

BB DR RTELRET - 50-160

kW peak

Motor Capacity : 50~150 kW peak

RERER/ BRI RER - BE0

%Ll E

Application of High Strength Steel/Aluminum,lightweight =10%

e PR sEe

AEBMIMEEE/ BT EHRTERPO

Tel : 886-7-3513121 ext.3202

E-MAIL : tsaijgn@mail.mirdc.

Liaison : Mr. Chia-Nung Tsai

Taiwan Automotive Research Consortium (TARC)/Metal Industries Research & Development Centre

(MIRDC)

org.tw
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Lightweight Steering Column

=»» 458 Features
FERERSBEHER > KEEMBERE > AIREEEARSCRZHCDE
MRVEEE © EmEET ~ BT - AR IOERRAIRERE BB TR IRSE
mEFD BEXERER:
CKBCEMBIEES . 8TkeRFUIAE MMITIREE?8. 6% -
RS HEE 24
- BHERET o FBAHEEEREEDOmm °
The main purpose of developing the lightweight steering column is to response the lightweight
trend of automobile and to assist Taiwan car components makers to have the easy access to involve
in the lightweight manufacturing process and its material as well. This lightweight steering column
development includes product design, structure analysis, proptype fabrication and product testing.
By using this, we can concentrate research energy and enhance product competitiveness.

Features of this lightweight steering column are as follows :
- Lightweight steering column is 1.87 kg in weight and has a 28.6 % mass reduction compare to that

of the original steel one.

+ Reduce 4 parts
+ Offer more space for car crashing condition, the distance of the space is 50 mm

»»» FHAE Specifications
- FH¥L : AABOG1-T6
cEE2:1.8Tke
+ RS 390 X 170X 170mm
- EEMIME > 392 N/mm
- BIEREIME > 196 N/mm
- Material : AA6061-T6
- Weight : 1.87kg
+ Size * 390X170X170mm
+ Vertical stiffness > 392N/mm
+ Lateral stiffness > 196N/mm

= BHERA BB/ 250
BEER R/ B TEMRZEEDPO
Tel : 886-7-3513121 ext.2533/ Tel : 886-7-3513121 ext.2536
E-MAIL : evan@mail.mirdc.org.tw / E-MAIL : chengbo@mail. mirdc.org.tw
Liaisons : Hsieh, Pao-Hsien (Evan)/ Cheng-Bo Wu
Taiwan Automotive Research Consortium (TARC)/Metal Industries Research & Development Centre
(MIRDC)
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Lightweight Rear Suspension Structure Module

»»x ¥5f8 Features
R EBEIEIER - MR R R (TRIRRM0PLLE) - SABAR
B FERREMN > AR —BRRAERRERTBRGE BB ERT - BAESH3 kg
26. 8kg » JE13. 5% UL ; 3 BB R 2210 B A 204 -
B ACAERS BT » 58 E/MIME/ RIR A ML & m B R AR s IEREE K - WEREMA
M Z0RIE, » 1712 £40mm T #£47300, 00082 BB IS5

Lightweight structure analysis of the rear suspension with the application of high strength
steel of T.S=440MPa.The hydroforming technology is also applied to make an one-shape steel tube
substituting traditional stamping design of the trailing arm. The total weight decreases from 31kg
to 26.8kg, the efficiency reaches 13.5% and also the total component is decreased from 22 parts to 20

parts.
Using CAE structure analysis technology to check all performances could meet the require

ment. The fatigue test is also conducted with £40mm loading travel for 300,000 cycles.

x> HA% Specifications
- — PR R -
- ma EAMRER  JrhusaE440MPall L o
- BEMW31kefE%26. 8ke EF/QE 3. 5% LI E
CFEATIR H40mm AT - B AT ZOREEE300, 000 & #EX -

+ One-shape design of hydroformed trailing arm

+ Application of high strength steel material with tensile strength of 440MPa

+ Weight of structure decreases from 31 kg to 26.8 kg, the efficiency reaches 13.5%
- Pass the fatigue testing reaches 300,000 cycles with +40mm loading travel

o

REXFACRE

Hydroformed Trailing Arm

= BB ZmfE
BEBHITERE/ B T EMRREFRO
Tel : 886-7-3513121 ext.3204
E-MAIL : chlee@mail. mirdc.org.tw

Liaison : Cheng-Hsin Lee
Taiwan Automotive Research Consortium (TARC)/Metal Industries Research & Development Centre

(MIRDC)
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Integrated Electric Parking Brake, IEPB

- 4= Features

BRI ER R AR UTF R RSB B R - RS REERM O ER
SIREIEL - BANSTHEAERGAEBZG BB EREBEE - BHEBIBRXEF
i (EERAERRMAI AT E - BRNARGFEIREERS - HIEABHERAuto
HoldZhag - HEXEHE5:

CRERAKEEEALE -

- EES BB RS -
AR

* BELERBEES B

- EERIEALE S ES -

- EEE AR RS T

Instead of pushing a pedal or yanking on a handle to set the parking brake, the IEPB system
is driven to work the parking brake by a finger-operated switch on the dashboard panel. The system
consists of the control unit and an electric motor which actuate the combined gear reducer ~ self
locking component and caliper brake, and also can execute the “Auto Hold” function due to the
enough short activated time. These main functions as follows:

- Automatically activated when the ignition key is removed.

+ Automatically released when the vehicle is started up.

+ Hold Automatically when the vehicle is stopped.

- Easy starting and not roll backwards on hills.

- Just the right amount of application force is generated every time.
+ No foot pedal or hand lever.

»x+ FHA% Specifications

- E @R > 1200kef
- ATAAEE2000kg LU AR BE SR il JESTLIIIN
- BRERS) 154 B =
- H B < 0.5 sec : :

- B < 0.3 sec

- Actuator force >1200 kgf.

+ For vehicle weight under 2000 kg.
+ Current limit : 15A.

+ Apply time < 0.5 sec.
+ Release time < 0.3 sec.

= BEEA B

BB R/ M EEA BT IR A

Tel : 886-4-7811222 ext.2403

E-MAIL : ook@artc.org.tw

Liaison @ Chien-Tzu Chen

Taiwan Automotive Research Consortium (TARC)/Automotive Research & Testing Center (ARTC)
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Pinion Electric Power Steering, Pinion-EPS

»»: 458 Features

BEEIEN RS EREA SRS ER M ERERE SN - FEhRH SRR
MESERASEZEEFIEHET » ZEEE 2B MES - ARTC Pinion-EPSH B ~ BR
T%%DE)‘JFJ%/EI REFHEREREAEELRATRES  NEBEMERNARER ; &

R AITE GEmiiE > BRUESEEIRNCE -

Electric power steering is a power steering system directly assisted by an electric motor.
Sensors detect the torque on the steering wheel and the vehicle speed, and an electronic control unit
receives the signals to provide variable steering assistance. ARTC's Pinion-EPS integrates the
motor, the reduction gear, and the torque sensor with the rack-and-pinion steering gear as a module.
It can be easily applied to different vehicles. Moreover, the reduction gear is comprised of planetary
gearing to provide higher efficiency.

x> 3% Specifications
- BRI AED KN
- BBEE IV~ KEERIE R E - MBS
R RN
7R : EREER) ~ fRJE - BIIE ~ B nE R mE TS
+ Rack force up to 5 kN
* Motor : 12V, Permanent magnetic synchronous motor, Space vector modulated control
* Reduction Gear * Planetary gearing
+ Control Logic: Basic assistance, damp, return, inertia and impact compensation control

wr BRABA mms
BB R R/ B A A B TR RO
Tel : 886-4-7811222 ext.2425
E-MAIL : vector@artc.org.tw
Liaison * Vector Yeh
Taiwan Automotive Research Consortium (TARC)/Automotive Research & Testing Center (ARTC)
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Cross-disciplinary Research Program on Key Technologies of
Intelligent Light Mobility

AEE TEEAKECREHE  ARBRREHE  LFEREZEFEREMN  WLIR
IR~ H18E ~ 2~ &7 ~ TEMULRRE - EITIS RIS RIRERAT I 28 » STERITRILNERT
BRERELFERGS  SHETRRZERBRERER - A8 - WEEBEANEAEN
AIBEME - GTE AR R EE B EUE AL RIEITRAT » IRREENEASER - LUETREBC
I mBE o AT ENFITHE AR S EXAAEER FMERSE - W A2MHIM
NE - EAEANMEERL D R=REIHHAIT : . ESRBAEESHE (IRV) ;2. K4
EHWA (LEV) ;3 BEARE (IPLEV) - EBERFS  HENEREEHASEENS
A~ REREHL » WHEDEASER

The research program of Intelligent Light Mobility sponsored by National Science Council has
the features of cross-discipline, advance, and mission-orient targeting environmental protection,
energy conservation, safety, comfort, and localization. This program requires the interested
professors with expertise in engineering and design to form teams aiming at the scenario of future
applications of intelligent light mobility. In addition, the teams are also requested to transfer the
results to industries or research organizations. The initial evolution of the related devices and
systems can be conducted by universities alone or by joint force from academia and industries. It is
followed by technology transfer of the corresponding research achievements to the research organi-
zations or the industries for the follow-up developments. Moreover, the participated 14 teams are
successfully integrated into three main areas based on the types of key technologies and applica-
tions: 1. Intelligent Robotic Wheel-chairs (IRW), 2. Light-weight Electric Vehicles (LEV), and 3.
Itelligent Personal Ligh-weight Electric Vehicles (IPLEV). The scenario-driven essential IPs,
devices and systems attained from this program are expected to both compete in international
invention exhibitions and transfer to the research organizations and industries.

= BUREA REEZE
BISEHEREB M TEER
Tel : 886-3-5742918
E-MAIL : cksung@pme.nthu.edu.tw
Liaison : Cheng-Kuo Sung
Department of Power Mechanical Engineering, National Tsing Hua University
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Drive-by-Wire Platform for Vehicle

=+ 458 Features

PEE BB E MBS FRERNRER R - B ERBABEE RS RN BT
MRTERES « E A DIX-by-wire/Rillz BB EE TR (Brake-by-wi re) A EHAIE
M EER ETMEMJX&@J%@Z SERESLIETKEMWERN - AW BYREET
RURIA 52 FLJ&%H%@Lf $n+$ PRAF lexRay 2 S BRI LR S R HRVRERED -
FEEEMREET AN EENTGBEENR DR

Due to the fast growth of electromc devices, the advanced technologies in communication and
computer engineering have been considered to be applied to the control of vehicle systems. Among
the critical components of vehicle system, an X-by-wire electronic braking scheme (brake-by-wire)
can substitute for the traditional hydraulic mechanical braking device to achieve a goal of weight
reduction in vehicle device. However, such designs in commercial usage are highly dependent on the
requirements of system reliability. In this project, a FlexRay communication protocol based monitor-
ing platform has been developed for brake-by-wire in vehicle control to meet the safety criteria.

»»» FH4% Specifications

rrk

FlexRay R AfEEIZRZ 10M bps FlexRay - Baud rate up to 10M bps
BRRETUAMEMARE Active Star Topology and Redundant Channels Structure
EEIEWN Interactive Human-Machine Interface

BFAVERE DC 12V Power Supply

Steering Control Unit (N

On-board Computer

BHs A mEa

EVEST AN ML P

E-mail : lde@cn.nctu.edu.tw

TEL : 886-03-5712121 ext.54363

Liaison : Der-Cherng Liaw

Department of Electronics Engineering, National Chino Tung University
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Air-condition seat system for light electric vehicle

= 458 Features

FATHWRA2ERERARL  BRABRRN  EEMEASTRCEARE » 2 - BR
HE - EEAREHRSE  AMEREAEE L - RER2BEREZARESIEEREE
BB E - St/ NUEEHE Sy TAR MM - I S AR RN 2 2R - HEERER :
ZETE RN ER - SNEBEPERIMA - RN ZERER  URERRESIR{EZ
RR °
2. RNEFERAARENERE  BAERER BT - EREARTNETEE -

S AERERCBERE  ZNER BRANAYE - KE(SHEHXTEERSEHS @
BEXERER -

The current electric vehicles adopt whole-cabin air-conditioning system, so the air conditioner
load is significantly increased due to large quantity of heat getting inside the cabin (such as ventila-
tion heat, conduction heat and radiation heat) as well as heat released from human body. To avoid
the shortcoming that whole-cabin air conditioner must waste most energy for spatial heat dissipa-
tion, this study particularly devises an innovative air-condition seat for small-size electric vehicles.
The main functions as follows:
1.The invention of air-condition seat has a small air space by the jacket cover on the outside of pipe.
The excellent air-conditioning can be achieve by use of lower energy consumption rate.

2.The air conditioning seat is suitable for installation in the vehicle, then the vehicle will reduce the
consumption of power output, while allowing the passenger has the best comfort.

3.The structure of air conditioning seat is simple and easy to install, which can be apply to scooter,
lightweight electric vehicles and construction machinery.

»»» 3R4& Specifications

FEEE 1400 Power consumption : 140W.

EADEEES 250 keal /hr2k290W Maximum cooling capacity : 250 kcal/hr or 290W.
RRFHRT + 24X 13X25 cm Size of the air-conditioner : 24x13%25 cm.
PRAFAER : kg Total weight of the air-conditioner : 9kg.

= BB RAE
FMAREAE BMMIER
Tel : 886-6-2533131 ext.3533
E-MAIL : tbchang@mail.stut.edu.tw
Liaison * Tong-Bou Chang
Department of mechanical engineering, Southern Taiwan University, Tainan, Taiwan
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Electronic management and system control of Hybrid power

=+ 458 Features

- REFBEHEURAER/ BN BERSENRNERE » RaBRWEEN. 7%
R Rz % LLE -

- High-speed electrical charging could be accomplished with D.C-D.C. Boost Converter. The
maximum conversion efficiency could reach the peak of 97.7% and an average of 95%.

»» FRF& Specifications
-ER  BERAESENESHIRRK

RIERRRES - EIAERIEL Manufacturer : EXA Energy Technology Co.
AUg% : AL20078153A-001 Model : AL20078153A-001
A& : 10Ah Capacity : 10Ah
MEBEE : 3.3V Discharging voltage : 3.3V
BEER : 2.0V Cut off voltage : 2.0V
BRAFTEER : 5C Max recharging current : 5C
C Em2:BRRSEENEARE
RRE 1 10Ah (GRI6RAT) Capacity : 10Ah
R : 10Ah X 51,2V =512Wh Watt-hour : 10Ah x 51.2V =512Wh
TMEEBEE 1 51. 2V Discharging voltage : 51.2V
EERE : 58V Recharging voltage : 58V
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Tel : 886-3-4618691
E-MAIL : fangbor@saturn.yzu.edu.tw
Liaison : Weng Fang-bor
Yuan Ze University / Fuel Cell Center
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A Powertrain of EV with Clutchless Automatic Manual Transmission
( CLAMT)

wr Y5 Features

AMT ( Auto Manual Transmission )R BEBITFHEERE  ©L ETFHE%W%EA%%
AR S EBINEN B EhBEE SR - /WEZ\ZEE\- R 8 LU SR
BRNEEFHHAFE AT EELEHEERINE > Blt— %\E@Eﬁi?ﬂd\ﬁ%ﬁﬁ’]d@bﬁ
BWNER  EERR—REBHFERNE @JE s —RRAVFSIEIN L B ARAEIR ﬂlf%ﬁ A
RENFRSMRENESESREE » TERMN L WRBPTIRE EEZZ'SW ; ZK&E‘I‘H%
FANEERTC MBS SR IVAMT - AILUR R BENASEEESH D& L LIRSENER - ,Jﬁ
B ~ B8fa/ ~ BEBRZEE - HXERER
- R IEANSERRERS SR AMBE G Es - BEK - BRAK -

- AT B BMRIEI SRR AR T » ATLURIS B SRR -
- MECLAMTEA AT LIS BRI EEhB) D A4 - FI I s R S g R iR E) N 0 Bl 545t
» ADEATIBEDEAEG  WIRFHRIBE M -

This is a power module for EVs. The module is basically a combination of a 5kw DC brushless
motor with a special design of clutchless automatic manual transmission ( CLAMT). The AMT can
either automatically shift gears using appropriate actuators mounted on manual transmission (MT)
according to driver’s power command and driving conditions, or in accordance with driver’s gear
command through shift lever. Conventional AMT for vehicles powered by internal combustion
engine (ICE) requires an electronic controlled clutch to separate/engage engine power for gear
change smoothly, because of high inertia of the ICE. This complicates the system and thus with high
cost.The development of clutchless automatic manual transmission is efficient, light and with
cost-down. The features of this module are as follows:

- The development of clutchless automatic manual transmission is efficient, light and with cost-down.

- The optimal gear shifting strategy can keep the motor operating within an efficient area.

- The sequential-shift strategy and power-split strategy applied to the 4WD that combined two
CLAMT modules. The performance can increase comfortableness and stability on EV.

»»» FH4& Specifications

B S @ 3Tke Weight : 37 kg
HEHBHRARS : 143Nm Max. torque : 143Nm

AR A= E R : 2000rpm Max. speed : 2000rpm
FHERREE « bkw Motor rated power : 5kw
HERESE : 288V Motor rated voltage : 288V
BRFEAMUE | DERER Transmission : 5 speed
AMTEREHES : 24VERGE AMT actuator : 24V DC motor

= BUARBA ©2a
B FRRHRARBEH TER
Tel : 886-8-7703202 ext.7453
E-MAIL : chyuan@mail.npust.edu.tw
Liaison : Chyuan-Yow Tseng
National Pingtung University of Science and Technology & Department of Vehicle Engineering
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. Department of Industrial Technology, Ministry of Economic Affairs, DOIT/MOEA
pre ARRA D e B EIH R
Taiwan Automotive Research Consortium, TARC
@ TUHREHRR
" Chung-Shan Institute of Science & Technology, CSIST
r TR
£ Industrial Technology Research Institute, ITRI
@ EEIERRRRD
=" Metal Industries Research & Development Centre, MIRDC
S R SN
Automotive Research & Testing Center, ARTC
TE

A E BRSO R F]
Hua-Chuang Automobile Information Technical Center Co,, Ltd., HAITEC
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e WRIREAL
Cross-disciplinary Research Program on Key Technologies of Intelligent Light Mobility
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