BB S (HERER - EAih)

2013 SAE World Congress B[R IEHHE %
SEhEE)

ARt - &EUBER ke

YIRS - MESE fEERIE

IRELEIZE © 2R

HERAE - 12F4F 13HE4H21H
e HEA - 1024£6 H 26 H



L

AR BT HETHFD F|L A FTREE (2 HEY
WETHI SFEZEA FPEHALN) 2 - FETLAR
FAFE  PHE I RGBT At B A AR
21 E S ERpBHBE € rEy2 " SAE 2013 World
Congress ;> € &4 "Achieving Efficiency ; % 4> d AVL %
EPR3F A2 SR FHm #F 4 o VRMFEFRETA 2
cHEFERICEFY LR A REE D RP A Honda ~Nissan ~
GM~FORD ~ Hyundai &35 S psE 7 52 £ 8> ¥ — i d B 178 B

ﬁéi%ﬁﬁnk’%ugﬁ%ﬁéé%’ﬁﬁﬁﬁgﬁﬁ 5

F_*.

=
<

& ~ Hybrid kst~ & @ kst F B4k Soendb 3rg BARS > 7 3

PR EREAR T 0 kR E fEE s RERENTEED ON

R& ~ ® o 2~ 5 (M) ﬁiﬁi?%%’; # ~ AVL ~ Munro ~ AVL %7 %
BHIARF T 5hREREE & ﬁﬁﬂgé%,ﬁg'#
Fl‘ﬁﬁw&ﬁ #4@&1@1 FRFFE > ¥R P S }aiﬁg,g B A%

%iﬁ%i’%%%ﬁé%&ﬁﬁﬁgﬁﬁﬁﬁﬁﬁﬁﬁiéﬁﬁ
B kg o

AR LI Pt 2005 & A A 2 B AT E 4
P 2T 5o 5 e ger 5 o ( (TAIWAN AUTOMOTIVE RESEARCH
CONSORTIUM & A TARC) = b %2 > ig e R 2 ',’i’*ﬁ 2 2 e SAE &
A G R E RN %



BATI R fRE R P TE I AR R L KT

IRV R oYl S 2 8 S



BB

HEIER .o
=

=

i
K

.39

e

BEEEERR .

e

2



= - HEHER

AXNRP DAB D fd 4 L RE SN D R R DREA L

IEH

K

B R REEATE i EARY B ERE L R eEL LR P2
FgE r e FREEL VERFFAERE TR ARPHAEA
KFEHFIFLFTE 72 w2 2R S A B2 F %3 WS ART

Ke Y — N & 77
AL 2 FFER R L0 o

FAEY AR S ERp BBE ¢ Rye2 T SAE 2013 World

#ho d AVL

IS

Congress | #=t ¢ 32 Achieving Efficiency ; % i

EREAIHLMRAL TT A% F A TR AAH AT 2

SER L RPMFIAL RS R LR RIERE oM
AVL > @ i1 & 7m 3~ 51 & d 4 728 > H #1233 - 2% Range Extender %
FIF g f B E o TR R EEREIMAE K FRERY &

Toge TR AIRFR RAER (9 G A RE - 2 R R

\%?{.y
&~
-

=6
Eopo AINEEBA EEE ) ,T*?f{%i\,mﬁé_%%%ﬂ%’i’
B E RS R AP AR EE PR TRE

FRRIARE S HRN D R EF RO L L  AE P hd

)

& F_ %4 2013 SAE world congress B W& it € o st E G F

~ 5~



BR S RAURTE BT S BB KA FE ARIRTHMTSA S

B fF Y H 8 A F RS BRI Y S E R Fado 0 (T B fE

BoLiEfrn feand fnd FARR > 0T L AW B D ki £
BTk R ARG A T B 1 R E A SRE L T o ATIRE & 3

3
i
(a8
|
e
Y
bl
3
frhy
A
‘%ﬁ‘(‘,
&
o
g
&
e
|
ih
TR

b RS ST

A g0 L R EHE WATE L R F(CAFE) gl a3tiv 2 R4 £ 5

g e o~ A e R Y sl FRCERIE - ONVH B g g

Benchmarking i & ~ v & & & it 3 B/HHE/PIER o) ~ d A id i
HRLFTR 202 BARE R~ p B RE ok £T
RET B A RDE Y BRALF A BIRA S B AL S

B RPN ARP O FAFERER RS REL R D

o

o

4
3



2013 SAE Detroit Visiting

Schedule
DAY | Date | & #
AM(0900~1200) PM(1200~1700) Location
1 4/13 | = Taipei Taoyuan
2 4/14 | P Detroit(F&* BzE ¢ 2 AIR3F & RAER) Detroit
2 4/15 | - UofM Detroit
3 4/16 | = 2013 World Congress Detroit
4 4/17 | = GM R&D Munro Detroit
SAE/MCAPA Tech _ _
5 4/18 | = , SAE HQ Meeting Detroit
Seminar
6 4/19 | 1 AVL Ford Rouge Plant Detroit
4/20 | = o _ Detroit
7 Detroit Airport /Taoyuan Airport
4/21 | P Taoyuan
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2013 SAE World Congress
Taiwan Delegation
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(Electric Servo Brake System):r§ 485 4¢
HEV engtprer v /o o

% Honda &% 2

B 3.6 SAE E &+ g 7R & ﬁ'*ifli
(% % Ford C-Max ; + % Honda ACCORD)
b C\wi"dL Pedal stroke sensor
T (’
%}\ "

Stroke
simulator
Simulator cut valve
Master cut valve

Brushless
motor

Reduction
gear

Slave
cylinder

Ball screw

VSA unit

3.7 Honda ACCORD v Electric Servo Brake System
@ Nissan B
PCU F &5 & »

L Leaf » 4rBl#rm > & Inverter &
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e-Powertrgin (e-PT) for MY 13 LEAF

Signal harness
One signal harness for inside the pack

Signal harness
for outside

(a) Previous (b) New
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LaneWatch is designed to significantly reduce the passenger-side
blind spot area
‘The passengar-eide door mirror slone onty provides
an aneroximately 20° viewing angia
LangWatch brosdens the faid of vision to appe cimately 80
Whanaver the turn signal i activated 10 the Dassengar-sice
or the LaneWatch button is Dressed. the LaneWatch view is shown
On & Wide B.nch display screen
LaneWatch includes Image processing tachnology
to help the driver batter estimate the distance and
speed of vehicles Approaching from behind,
_-“

B 3. 11 Honda LaneWatch # i1 %

* GM R&D center
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%_GM = knowhow

@B 3.20 GM R&D center %3*

% Munro = @ %3

Munro % — = A BER = > K2 §m ~ WP 1 F it —%’Kﬁf#—#g i
RER PRAE > @ & BpRarH £ Benchmark testing > %4 A &1 2 %
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“FTT] 54.5 mpg (4.3L/100Km) Ffr R ZEAY[GH St filT

Powertrain evolution for cars and light trucks boyond 2012.
The 3 interlinked phases of change required to meet CAFE

| Short-term: 2012-17

Mid-term: 2017.25
*  Dowmslzing & boosting: High eficiercy
‘ = Turbecharging adanced camliustion KEs:
Supercharging ~ Lean siratifiec St

¢ Lowspaed torgue ~ Low tempetature
enhancements combastian

*  Stopstart & tow-cost *  Combined turbo/
microhybrig technology supercharging systems

*  Fricton reduction VW 141 Twingbarger shown)

*  Advanced thermat consrol *  Low.arbon fuels
' = Niche HEV, PHEVS, FVs = PHEVS In premium &
¢ Move trarsmission gears poddormance peoducty
{2013 2% Sapa shawn) * BV for city yehicles
i = Return of the CVT *  Electric trangmissions
| _Sowees: fesndo. &

| Svauws Heado omnsbers I-llum

Source. Automctive Engresring, Moy, 2012
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Capocitor moduke
wilh upper case

acgndedd
terminal wnit

~— MG ECU

Current sensoe —— |

— Lewer Casc

DODC comverter ~

(nstalled in Jower case) -
Renctor

Source SAE J002-0L-1206

= Signal oonecac

(Mesor Controd £LL)

Lost2028

PHEVS andd HEVS dominate:

= Purpose-bailt, high-specitic

perwer WCES

*  Range of application.

specific low-cabon fuels

*  bxhaust & coolant

eNergy recavery

* Mivasced tharmodynamic
Cyches

= Split cyric enginas-7

~ Meal pumps.?

*  Practicst £V chargirg
infrastructure ermerges

AR P P

P iR
7z o T Bl = TOYOTA % # ** SAE &7m
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B 3.24 242+
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R - = 4T
Capecvy el
AC Power

SwitchingAlgorithm |

Power Electronics including: (1) Semiconductor Switches (2) Gate Drive
(3] Switching Algorithms

A

%

M3.25 T4 &5

4

1. X e R

2. Gate Drive

3. BB B

BERE L L R A IRBE R A ke 2 ZplR g
FEE o

AL EMBEM IS AT BT AR M e G R
chdelay @ &2 %] 5 -+ g2 MOS 9PN Junction £ F § % »cl > 4
P ABRESOPEFER N R o PIEA RN PR o 11T L IGBT &

BB P b 4R 4 ¢
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Current tail
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Switching loss

1 3.26 IGBT it #4754

4ofe i s F B¢ 0 Switching loss & ¥ s ¥ B0 0 B ER S 5
B A OB o7 BT 0 R AT P 5 ARE 90% e L AL
FHEe > A A ET LR B LR AP FEEY > P
Lok A g5 e R

fﬁﬂifjﬂiﬁlitff th» FBHE 90%HTTh AR #E
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= »
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Bl 3. 27 # & Hiedf 4

HEAEE A DL BERRITALT BIA

~23 ~



G

IhEEr{FE A BYRE A 2

* Power Module performance is primarily
characterized by five energy loss parameters:
1) 1GBT Conduction Loss
2] Diode Conduction Loss
3] Diode Reverse Recowvery Loss
4) Turn-On Energy
5] Turn-Off Energy

BRERG Al B¢ Diode FE R RAEAET MR

*PWM e 7 0 Bl #Liﬁ:x%#%’* gApeh S kes o 2R

R4

T m

e E S R R W I T s

J? {%‘?E‘LH’J °

FenE X HR P Y 600V R > 2 5 Hos g 1200V

¥ € A2 400V 4995 [EEE s »

1.7 & 8% Lenggagt ) 12 TOYOTA % = &~ e Prius % ] 200 % &

preng
BER -

?\—r
ey

Ch RS AL 600 SRR BN B L IBETRLT S
FRECELF R EHT AT REAREAERY

8 F B ﬂ&ﬁ%ﬂﬁ%ﬁ#iiﬁw%fﬁﬁﬁﬁAmi

KIGBT e Supplier > £

’\4 BT

BRGS0 T -

oo 1 E R H IGBT chiplsd - s B g A 12V B RER > d

BER

drv Koo

BAMP @A RS R L 5T 6 AR B
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Supplier A Gate Drive Design 1 Cooling Design 1

N3l \ T =
Gate Drive Desagn 2 Cooling Desi |n 2

Supplier C

B 3.29 = & % ik 4F 4L R0

34

HKEApB ik erA 4 en NOISE > ¥ 4t F1iz $ f @ & IGBT M

4 IGBT i & 4B g™ o ™~ BB 5

FEA AT T 2 ARt
D R kR % T é_ng;@_;;g;; Fiaig- ey 4 > 1 &

# Driving Profile k& $4h# F ~

2
i

g R e T WA 0

e =

HEAAP ETD 0P - KPR o

Ry E A S SN/ R
IhA TG R RETIEE
* Vehicle OEMs define driving profile
and performance requirements

* Improve HEV fuel economy and EV |48
driving distance

* The Power Module plays an essential §
role in the performance of any
motor Inverter; the efficiency and
reliability of a Power Module must
be closely watched to ensure
optimum component performance

* High voltage component testing is
required for On-Board Diagnostic
(OBD) verification, safety and
regulation compliance

Pture Source: bt fordor.arg’
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Loas

‘Watts

Swibching frequency in kHz
B3.31 #F Rt B4

4o Ao o 9% TOYOTA & 2007 & =B - B3#k=< > PRIUS p
INVERTER ¢ BUSBAR #_{%Ag fecv > 3 {35 £ 4 B A 48 a o
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FBRE A AR T e BR e i =5

W \@j** Gate ctinve
-r 717 circuits
skt 64’

jrasitic mductance matrix

, ICapa'cntors

IGBTs
Electrical model in HV inverter system

Soarow: APTC 2007, Kvewrmowy Mevvoda, TONDTA AMOTOR COMPONATION

] 3. 32 SwE it

TOYOTA # R % PRIUS F¥ > 3 35— 73* 5 R
#rit en Driving Prifole kA F# F 2 endfics B o GM erig: »
TG e Ade TOYOTA 0@+ » B iic €2 g §f Joenig & kgl

-r':}l' ﬁ:‘ ’ ,?f}\raﬂ r:ﬁ

a“a"‘f;fréa" °
m [GBT ~ i+ 7 figfee » €23 1.7 T BRL R % & [EEE
FHEHIEPHRFR A PE R 22 EF] LLTRPAE P 5

FEETAETALTA P T AL DT RERF > 4o 320V
%% 1 360V » w512 sfﬁ; [GBT crdf 4= 7 1133 &% i -

XX ;4 — Hardware-in-the-Loop Engine Simulator

FE AN F R FEARAR M TEP R BRRE
(real-time closed loop verification)® $jiF o — 451 EF ¥4 H ~
¥ % § V-diagram B 3 25 k&7 o 8- B4ed Design— >
prototyping — > development — > HIL Validation — > System
Testing ¥ B 4 Zx G rpF P ae i dl? 2 R &V 531854 VB R
KRR O BV ERET PR A CEGR BB R
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Hoe B HIL B > 78 F THERGY ~ 25 58 ~ BT E
R A VVT ~ ?ﬁxzﬁ%i‘a@“ EHC ﬁxlg)]*n\——

Design

HIL

Protolyping Valdatica

Develpment

Bl 3.33 V-Diagram F¥ % /=42

BRI RERC Y C AR T A S EF & A(air system)

weod k si(fuel system) %2 3= 4 Z 4 (Torque generation)= =+ 3%

Xin 1= ¥ —The Value of Benchmarking - from NVH Point of View

B A& P benchmarking en& & (4> 302 NVH 3 6]+ K3p o
3 & fEp % 3 benchmarking hp e € & 4+ F ¥ _benchmarking
P R TP P B gm Ak AT * o0 benchmarking % 2 0 B SR
M benchmarking 42 5 % % o

" benchmarking #p ¢ & & 4 kR > 1 B )’jh—«‘?\s% ]
benchmarking * it {7 wm$%A §8 %] (detail hardware layout) - &
F 22 55 F ek 47 (strength & weakness) ~ # 32z ~ Fds HjFd |
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WEoEFIRE A PTT LA AR TEEF R AL P UG DA S
A7 F R AT o T Bl & benchmarking & &40 1 &
#op OEM & % &7 (suppliers) & B & &2 % 3% 2 chbenchmarking 7 &

AR RE L

Value of Benchmarking

Vehicles Parts
1. Target Setting 1. Market Trend Analysis
2. Competitor Technology Monitoring |2. New Technology
OEM 3. Competior Strategy Analysis 3. Cost/Weight Reduction

4. Market Trend Analysis Opportunities
5. Overall Cost/Weight Analysis
Passive 1.Competition Monitoring
1. Competitor Technology 2. Pattern Watch

Suppl lers | Monitoring 3. Business Opportunities
2. Market Trend Analysis 4. State-of-the-art Technology

5. Cost Reduction Opportunities

B 3.34 Value of Benchmarking

TR 5 - 4@ g OEM i * benchmarking = /% » d TH¥ v %
- HFAEEE BRI FFT R RT RPN ST R
[tit F %~ 17 (performance contribution analysis)r F 4R &

% 7 (sensitivity analysis) % » & (s ,T%{sg- 7 A HE A 37 o
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Benchmarking Methods in Auto OEM

* Collect Information from Auto Shows
— Detroit Auto Shows
— Other Auto Shows Worldwide

« Establish Benchmark Fleet

— Functional Performance Analysis
+ Subject feeling about the attribute performance
+ Objective measurement of the attribute performance

— Functional Performance Contribution Analysis
— Parts Sensitivity Analysis

» Establish Benchmark Center for Teardown Analysis (Parts)
— Weight
— Cost
— New Technology
— Competitive Strategy Analysis

%] 3. 35 Benchmarking Methods in Auto OEM

X% 3 % —Examples of Vehicle Electrifications:Development,
Simulation, and Testing

AFHLE IS Z D RT E 0 Hoge o 00 F % FED ALPHA2 4% &
FRPGIEEEP o ZFFRicardor 2 P E RE S AT L PR
TABARR T P ARG ek T & “FED ALPHAY o pt B WHRL & f 4 Ek
¢ F B P AT @ l431E > ¥ 2 d Ricardos @ A R BN
SIERBRFHA LR R ERO I AR AL P L B
BIRRAEMUR R LS SRt P ER S TR E T § v 28V AR
¥ g de ?%}ﬁ R OTH RS R A o F 520 X e R A
FRE S T AEE R KT o AICRTRHE N S 2 iRk ik
PR E R B F R 4 A B P E AR fos QR 8
ESPAER - BokpERES -

3

g
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Platform Electrification Technologies

Capacitors P8 Reformed Series

" Fuel Cell Hybrid
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Acid Bameries iy bon Battesies ||

W

Mild Hybrid

Complexity and Power Growth
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| Hybrid Electric Drive Configurations Can Vary to Fulfill Desired Capability |

] 3. 36 Electrification Technologies

Case Study 1: Fuel Efficient Ground Vehicle
Demonstrator (FED)
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The Altair PD Approach to Rethinking Systems for Efficiency 7y Altair
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AT for East West Installation
Comparison with DCT Concepts*
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