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EV Transmission Design Technology
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* EV transmission system developer.

A total solution for design and development of EV
transmission. Based on the different kinds of vehicle’ s
specifications and performance requirements, our team can
offer customization design, such as gear ratio, case mounting
positions, etc.provide 2-speed transmission products,
including the highly integrated 2-in-1 system which
composes of a motor and gear sets in one case.Two kinds of

Shifting mechanisms: synchronizer and clutch. The suitable

design would be recommended through analyzing the system

EVS-150 : 150 kW E;EEHiR%E

specifications by our team. 150 kW single speed gearbox

1S EEBIH Features and Innovations
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100kW two speed transmission

= 95 ~ 220 kW eDrive gearbox.
+ Customized design of parking system differential.
- High efficiency and Excellent NVH.

» Compact and light weight.

e B %8 contact

- Apply to Sedan, SUV, Light truck.
I IEF Cheng-Ping Yang TEL:+886-3-591-5441

E-mail: CPYang@itri.org.tw FAX:+886-3-582-6514
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Automotive Power Converter Module
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* On-Board Charger, Off-Board Charger, Vehicle-to-Grid,
Energy Storage Systems.

To overcome the current challenges of high battery cost
and low battery life in electric vehicles, fast charging
technology to improve charging efficiency is the current
development trend. High efficiency, high power density,
and fast charging are the development goals of every
manufacturer. Additionally, the circuit structure of the
electric vehicle and the grid connection (Vehicle-to-Grid;
V2G) is another development trend. Therefore, fast charging
and bidirectional vehicle charging power converter modules ERERERIEHEHSEES

. . Architecture of automotive power converter
are key technologies of our developing products.

YS$EEEIFF Features and Innovations
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» Compatible with single-phase, and three-phase AC voltage. .
EAERERERE

©g . . Automotive power converter
- Bidirectional on-board or off-board charging and u v 0L v

discharging architecture.

- Wide voltage range operation. @ m*ﬁ contact

* Wide-area load soft switching, efficiency > 96%.

SRMRZR Shin-Hung Chang TEL:886-3-5918697
E-mail: vernon.sh.chang@itri.org.tw  FAX:886-3-5820452
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Automotive Powertrain and Chassis By-wire Technologies

57T Introductions
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With the growing trend of intelligent automated driving in
the global automotive industry, the demands for automated
and X-by-wire technologies are also increasing dramatically.
ITRI has established comprehensive powertrain and chassis
by-wire technologies that include throttle-by-wire, shift-
by-wire, steer-by-wire and brake-by-wire. With ITRI’ s
satisfactory technical services to several automotive OEMs,
the automated and X-by-wire technologies have been
implemented in several vehicles and have helped those
OEMs to obtain government’ s intelligent automated driving

pilot projects.
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= Throttle-by-wire, shift-by-wire, steer-by-wire and
brake-by-wire achieved through the innovative integrated

powertrain and chassis by-wire controller.

* Powertrain and chassis by-wire requirements compliant

with SAE level 3 automation.

- Steer-by-wire response: overshoot = 3%; rise time = 0.3 s;

bandwidth > 1.2 Hz.

* Brake-by-wire response time = 0.3 s.

FEFEIS %S Applications and Benefits
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* Powertrain and chassis by-wire for cars, trucks and buses.

BEaREHEERIREE

Integrated X-by-wire Control

BRI L EE

X-by-wire Implementation

B CEREERG

Successful Applications

e B %8 contact

3RNZR Shin-Hung Chang TEL:886-3-5918697
E-mail: vernon.sh.chang@itri.org.tw FAX:886-3-5820452
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Next Generation Silicon Carbide Electric Power Inverter

57T Introductions
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Taiwan's first self-developed silicon carbide motor drive
controller. Through the optimal design of discrete film
capacitors and the integrated drive control board that can
reach 40 kHz switching frequency, the size of the largest
film capacitor are greatly reduced. The design can further
reduce the capacitance value of the film capacitor and the
volume. The volumetric power density has reached 50 kW/
L in the dynamometer test, which is in line with the phased

technical goals set by the US DOE Department of Energy.

Y5 EdBI¥f Features and Innovations
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* The optimized design of discrete film capacitors and
high switching technology are adopted, which greatly
reduce the passive components of film capacitors with
the largest volume ratio, and reach a small volume design

of 4L.

* The third-generation semiconductor silicon carbide power

(SiC) module is applied, with the advantages of high-

voltage and high-efficiency driving, up to 800V high-
voltage, 98% high-efficiency driving, and volume power

density > 50 kW/L.

fERREA%L#E Applications and Benefits
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= |t can be applied to electric buses or trucks, and achieves
more energy-saving benefits through high-voltage and

high-efficiency characteristics.

8oov FEE)1iRIE
800V High Voltage Power Test

TR EENEEE 23
Next Generation Silicon Carbide
Electric Power Inverter

EEHENRE

Vehicle Power Verification

e E%8 contact

3RNZR Shin-Hung Chang

E-mail: vernon.sh.chang@itri.org.tw

TEL:886-3-5918697
FAX:886-3-5820452
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Automotive Electrification Technology

57T Introductions

KIS EIBR R SR A SR BN RSB =48 B st B8R © INESIRE
BERRBY  BMBIMCFREE - THGEMPTEREIL
TEMEWMBE LA - LBEMERRGEERS  RR
RERETFIR  REMThBEERE LU B M peieE - W R
BE EFHEUNETFHENBECRMREERS © 58
XEZBETEHEMARVESHEECBTERHTEE
Bf o

With increasingly strict regulations on energy saving and
carbon reduction in the global automotive industry, the
demands for automotive electrification technology are also
increasing dramatically. ITRI has established a comprehensive
automotive electrification technology that includes system
layout planning, system design and development, function
validations at the system level and performance validations
at the vehicle level. With ITRI" s satisfactory technical
services to several automotive companies, the automotive
electrification technology has helped those companies to
develop their own electric vehicles and to obtain incentives

from related government projects.

45 EBI$T Features and Innovations
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- Comprehensive automotive electrification technology

includes system layout planning, system design and

development, function validations at the system level and

performance validations at the vehicle level.

» Comprehensive sub-system technologies include VCU,
motor, inverter, battery, AC-DC/DC-AC/DC-DC converters,

OBC, charging systems, and so on.

* Vehicle performance compliant to automotive regulations;

automotive-grade sub-systems and components.

FEREAZEZE Applications and Benefits
- 888 s B EBELNETSEEWMEEML -

- Automotive electrification for cars, trucks and buses.

BELRRERTAEN

Electrified Sub-systems & Components

EEEN N RMERE RO

Electric Powertrain Design

ESREEN{L EE &S Successful Applications
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3RNZR Shin-Hung Chang TEL:886-3-5918697
E-mail: vernon.sh.chang@itri.org.tw FAX:886-3-5820452
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High Fidelity Dynamic Model of Electric Bus and Commercial Vehicles

57T Introductions
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The vehicle dynamic model was created by the multi-
body dynamics (MBD) method and target vehicle data
measurement. Templates of front and rear axle were built
with computer aided engineering (CAE) software. Parameters
such as hard points of suspension and steering mechanism,
characteristics of suspension components and weight/inertia/
center of gravity were obtained through measurement then
imported into software; thereby, ensuring that the vehicle

model meets high levels of fidelity and reliability.

Y56 B BI$f Features and Innovations

SR EHANETEERET AR ENE B8
% TRBE  EERLEES -

MR SERY BB B REAR SR ¢ TRRE 95% ; ERE 80% °

BT EEE SR EEEHESR
Double Lane Change

Bus Dynamic Model

B E B R IRIR:
Yaw Rate (DLC)

- Complete and detailed vehicle components library for
bus and commercial vehicle: leaf springs, air springs,

jounce bumpers and shock absorbers.

= Vehicle reliability: steady-state condition: 95%; transient

condition: 80%.

* Dynamic simulation accomplished with accuracy.

JEFREIZ{#E Applications and Benefits
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+ Handling characteristics simulation and evaluation for

electrified vehicles.

 Key dynamic parameter calculation for ADAS (ex: lane

keeping assistance system) or autonomous vehicles.

+ Load extraction for body structure durability and

reliability analysis.

EHiE#IFRR

Lane Keeping System

e E%8 contact

EESRIA  Yu-Hung Hsueh

E-mail: newhand@itri.org.tw

TEL:886-3-5912728
FAX:886-3-5820452
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Energy Consumption Estimation of Electric Bus and

Commercial Vehicles

7T Introductions
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Importing forward development method and V-shaped
developing process from interational vehicle manufacturers
. Vehicle, motor and battery system model were built by
computer aided engineering (CAE) software tools. Then,
functional mock-up interface (FMI) was adopted to ensure
interoperability of each subsystem model. Conducting ful I-
vehicle system simulation as well as evaluating vehicle
performance and feasibility at early stage of vehicle
development makes it possible to reduce cost and time
of vehicle verification and trouble shooting. Further,
accelerating independent development of domestic electric

buses and commercial vehicles.

Y5t BB ¥ Features and Innovations
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- e AlEENEREIEERERFEME (>90%)
- Actual database from bus and commercial vehicle.

* Model-based development and application of functional
mock-up interface (FMI) which guarantee capability of

model interoperability and exchange.

+ Extremely high credibility vehicle model accompanied

with accurate energy consumption estimation (>90%).

FEFREA4 % Applications and Benefits
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* Energy consumption estimation nd range calculation.
* Thermal management strategy development.

* Hardware-in-the-loop (HIL) verification of electrified

vehicle’ s powertrain.

{TEYEEI® Driving Speed SithEEAKREE (L SOC Variation

HEHERHIEE! BEV System Model



