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High Recision Grinding Technology
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57T Introductions
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High-precision and high-efficiency transmission modules.
In order to meet the high accuracy and high quality in
processing, the MOORE TOOLS jig grinder from United
States, HAUSER jig boring machine and STUDER universal

cylindrical grinder from Switzerland were introduced and

utilized.
STUDER S31 BEEASMNEIER
STUDER 831 Cylindrical Grinder

Y5 B BI# Features and Innovations

- JFEISRER © HhEh / LERIERATE © NELTAFEATE
BEEMANT « ZRFNTE -

- Polygonal taper grinding, cam/crankshaft grinding, planar
grinding, precision holes by drilling, boring, and
reaming, etc.
REEHI

Grinding applications

fEFHEAY %% Applications and Benefits

- TEE - =M SREEH IR S3BET
f~ BEBIRR - 1718 - BNEEME » BFER
B RERBHREE -

* For machine tools, aviation parts, high-precision
spindles, tool holders, various precision parts, precision
lead screws, nuts, various non-circular grinding, precision

i SR 8

molds and precision pump axles. High speed capto shaft

Q E%8 contact

1EE Cheng-Ping Yang TEL:+886-3-591-5441
E-mail: CPYang@itri.org.tw FAX:+886-3-582-6514
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Precise lon Energy Distribution Control Technology

57T Introductions

EaLEVERARESNT  BSRE | | | BHS /
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Integrates multi-physics modeling techniques such as
thermal, flow, E/M, chemical reaction to create plasma
database, and to develop plasma diagnostic technology
such as Langmuir probe, GEA ion energy analyzer and
non-invasive rf ion measurement technologies, to control
precise ion energy distribution and to optimize plasma

source module design.

Y5 EI¥f Features and Innovations

- EREREASERBIESAS TREESMBE (IED
> 45 eV) R ME R TR (ALE or ALD) FT °
$§U%ﬁ%§sz%ﬁJ;¢bm/ﬂiﬁ/ﬂﬁ% A IH B
[BEABER M - EMESIBEERFREE S MHBR
(IED < 15 eV) o

+ Traditional plasma modules with single-frequency bias
voltage produce ion energy distributions that are too
broad (IED > 45 eV) to meet the requirements of atomic
layer processes (ALE or ALD). This innovative technology
constructs a bias mixed waveform control module to
suppress the discrete distribution of plasma sheath
potential and achieve precise and narrow ion energy

distribution (IED < 15 eV).

fERAEARL{E Applications and Benefits

- REF AT AU EESRERRE T RARRERD
bl - BRI REMEUNEREAFER  RRFEBR

TEREBE Y REE DRI - BRCE B BIRE
FERZ SN - HAERPEMIREE ~ mini-LED ~ SiC ~
Diamond 1 _#EMRL- - SRR EZE -

* This innovative technology can be used to understand

plasma chamber characteristics and delve into the

core mechanisms of processes. It can be applied to
equipment development and real-time process monitoring.
Furthermore, this technology can be used not only for
advanced semiconductor node processes but also for
emerging industries such as precision surface treatment,

mini-LED, SiC, diamond, and 2D materials.

RFEREIR ALE BRI

Plasma Enhanced Atomic Layer Etching Press Technology

ICP BIERIEE 2

Inductively Coupled Plasma Simulation Analysis

e E&%8 contact

TEL:886-3-5917796
FAX:886-3-5820043

27 Chih-Hung Liu

E-mail: stanliu@itri.org.tw
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Atomizing Aerosol Jet System for Fine Line Patterning

577 Introductions

AEMBETREZRCRENERCEM  BREGET
BRBLR BERARGRAESBEENR  £75
2D/3D BFMRIREMEN BT R EURBEITRE -
MR B R RATERENIRBERR > LH5EM
BEEH -

This technology for aerosol jet printing integrates an
ultrasonic atomizer, a precision air flow limiting module,
and a high-precision printing head. This allows for rapid
verification of 2D/3D electronic products during the RD
stage, shortening the lengthy verification time and expensive

mold fabrication costs that are currently required.

Y5 B BI¥f Features and Innovations

- BAMRSERABREECEBNE  BEBZBER
W B TRAIRSICEDNEARSEEMSBTES
{EEE_UEA 500%500 mm ZER EFZEL 20 um Z A%

B EINR - RBERBEAABCERCRE -

* The atomized colloid is confined together with a
controlled printing module and high-precision stage due
to the pressure difference generated through the flow rate
adjustment, which allows for the forming of fine micro-
wires of 20 W m on a substrate of 500*500 mm. This
achieves a fast, arbitrary pattern and large-area pattern-

making process.

FEFREIZYZE Applications and Benefits

- BIFEENER(CR G ATETIINRIEIRSE A~ B
BERBARKEM © BRBARR  [MFENSFEXE
B MABIRCRAR - LS - BENRGIN ISR
FEETHRNRAESERIE -

- Applicable to micro-patterning processes in industrial

fields such as megahertz resonant chips, printed circuit
board circuit repairs, wireless communication antennas
and near-field communication. Moreover, the integration
of the system and the robot can be applied to trademark

printing automation process.

FERIBEN R 4

Aerosol Jet Printing System

FILRIBENHESHBFER 3D EMIEENZIER
Aerosol Jet Printing Integrated with Robot Arm for
3D Patterning

Q E%8 contact

MRFERE Yi-Wei Lin
E-mail: YiWelLin@itri.org.tw

TEL:886-3-5916479
FAX:886-3-5820252
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High-precision PCB Tester

57T Introductions

2BEEHREERE ARG - AERIREAR -
HEEIEEELR RS AFRFAER 4 4 CCD #1T
HEIH

Fully automatic printed circuit board electrical testing
equipment, designed for testing with dedicated fixtures. The

equipment includes an automatic feeding system and the

testing platform has 4 sets of CCD for visual recognition.

45 EBI$T Features and Innovations

- 2R PCB BHAIHRBRM - BB CCD #E
PEFRG - BRELFELERE  AJ¥ PCB KT
RIEE B - AR BET BB - AL
FBERZE £5 pme

+ Fully automated high-end PCB testing technology,
equipped with CCD visual recognition system, high-
precision working stage, and electrical testing probes.

[t can automatically capture images of the circuits on
PCB materials and perform automatic alignment with the
testing probes and fixtures, achieving =5 U m alignment

precision.

FEREAXL{R Applications and Benefits

- EFRRTRERS  ERe ko EERERNRREN
MR > FERAR HDI AR ~ FPC 8RR ~ BIEEIR - 8IE
BEWRI IC #iR > WAimER P HIVAERBEREE
KeERNER - BRIETE PCB i35 LB#BIE 100 &
DI ERSHESBAE -

- Models with different structures such as single stage,

dual stage and indexing turntable have been developed,

which can be applied to HDI, FPC, ceramic substrates and

IC carrier boards, and can meet customer requirements
for high precision and high productivity.At present, there

have been more than 100 sales in the PCB market.

EEATHE
Two Shuttles PCB Tester

REEENEE I

Automatic Alignment System

HiRes | RBhRUREHA R

Wire Probe Fixture

e E&%8 contact

MRERE Yi-Wei Lin
E-mail: YiWeiLin@itri.org.tw

TEL:886-3-5916479
FAX:886-3-5820252
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Al-assisted Estimation Technology for Grinding Pad

57T Introductions

TEMES ARSI TEER - LR L2
MHEBAARRE - 3RS Al SIBNFTIOEMEFE R -
BRI LB AR —MUEARTHIEE -

During the robot automation grinding or polishing process,
it Is challenging to measure the states of the grinding pad
while under process. Therefore, there is a need to develop
reliable and accurate methods to resolve this problem
in order to maintain consistent processing quality and

efficiency.

Y5 BB $T Features and Innovations

- A R ES e R BN ERAR SR 23 ATERR B TR
WA ]2 B 5 BR BN - FEFAMSREIEE Al R
SRS EEITRIEAREARAT - DUEER R - 450
TmBEaamX -

* The sound and vibration signals are captured by
microphones and accelerators while the grinding pad is
under grinding or polishing process. Signal preprocessing
methods and Al algorithms are used to monitor the states
of the grinding pad while under process in order to
replace the grinding pad in time to maintain processing

quality and efficiency.

FEFBEIS %S Applications and Benefits

- FERI M as ARTEEID SR » ARIRTR B ER AR R
AT IR EARRE < BESERE R » 75 Al R I0 %
T EFRREER -

- Applied in the industry of robot grinding and polishing,

it solves the current challenge of being unable to
instantly detect the surface condition of the grinding and
polishing pad. It can also be applied to monitor the tool

status in machining equipment.

HBREATRMIES
Robot Automation Grinding Platform

Al BRI EFRGATER

Al iR 2ERGNTER
Schematic of Al Assisted Estimation Technology for
Grinding Pad

e E%8 contact

224254 Ming-Hau Tsai

E-mail: TinoTsai@itri.org.tw

TEL:+886-3-5914005
FAX:+886-3-5820252
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Thin Film Deposition Simulator and Equipment Technology

57T Introductions

BRIBEEERAN B ERIMIERFEL 0 BRFHR ALD
FEREISEE PECVD BIRERIEHE » FEHLEYER
B EE Al & LRERFRANAEEMNESR
EREZE B IEMIERRERESBNEE > &
Ft Time-To-Market RY8E7] * BILABERBREFRFE -

The current domestic precision coating technology is yet
to be established for the urgent need to solve the problems
of slow production of ALD and PECVD film low density.
Combining Al technology with multiple physical couplings
reduces model uncertainty and searches for the best process
parameters, assists engineers in accelerating the time to set
process parameters, improves the ability of time-to-market

and optimizes equipment module design.

45 EBI$T Features and Innovations

- BE TLEYEBSRM . i T RECBRIER
TORREMT 4 BEERET @ BRI ITEESRE
FRIRFEED T MR - 2053 ALD+PECVD &
EIRRERE - EHEEESEREE (RE <10 nm)
ZIRBEAABIENREERR - HBREEAR
BEME= 3% @ RAKHEE (hano-laminat) KRB XK
(WVTR) = 5x10° g/m’ day °

- Integrates  “multiple physical coupling technology”
and develops “surface chemical reaction path
decision technology” to simplify chemical reaction
equations, shorten the analysis simulation time and
improve simulation analysis accuracy. As an example,
development of ALD + PECVD composite coating process
equipment to coat ultra-thin composite film structures
(film thickness <10nm) that achieve crystalline composite
structure function or insulation layer requirements.
The film thickness non-uniformity is = 3%, and nano-

laminate vapor transmission rate is = 5x10°g/m?/day.

FEREAZI#R Applications and Benefits

- BIET ALD+PECVD BEAISE IR R AL S B IR

4t FEERN 3C EIREMRAR o BRI
AIEANRNABHEREXR CEREE L - AIRSSS
E LED » RIhE -~ BRESCETHNEE @ 777
RAREM¥BEE - XGREEXSERRENZE (4
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* Innovative ALD+PECVD patented coating equipment
achieves production capacity and film densification,
meeting the high standards for developing 3C coating
product. This simulator technology can be applied to
coating processes in the optoelectronic semiconductor
industry to control the quality of optoelectronic
components, such as high-brightness LEDs, high-power
devices, and wireless communications. It can also be
used in semiconductor and solar energy industries and
other thin-film processes and equipment (such as PECVD,

PVD).

ALD+PECVD EEIRHESRIRER 5

ALD + PECVD Dual Mode
Coating Equipment

ZEYEES
Multiple Physical Coupling

e B %8 contact
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ZSKEE Muh-Wang Liang
E-mail:MWLiang@itri.org.tw

TEL:886-3-5916567
FAX:886-3-5820043
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Wafer-level Probe Card Technology

57T Introductions

FA% 3D EBBIRLMMEBRE - BUCIRE B HRE -
REBBIEE S B — AR BH B (16 > 305K
32) ° B DK E R RIE A B R IREHH I EAT -
AR HREHEE R ER / RRIERABR / REL > Kig
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3D ceramic circuit boards and MEMS probes have been
developed to replace epoxy resin ring probes. The probes
can reach fine pitch and increase testing grains (16 — 30
or 32) in one test. Combined with the MEMS probe process,
modular probe assembly technology has been developed,
which can massively increase the probe assembly efficiency
from a single probe per time to more than one hundred

probes at a time, greatly reducing assembly labor and cost.

Y5 B BI# Features and Innovations

- EABEHER(CESERES B - 1 3D BEX
ESUME 3D LBRE - ABERAHESELES -

- BRSEE=TTESSBE/RM (BE =800 HV) » #
TS BE - FISEBETERRML 3D FHEER
TSI ER ARG - ETRABIREH I L&

AN
= °

* Combining laser patterning and high-selective
metallization technology, 3D metal circuits can be
fabricated on the 3D ceramic surface, which has the

advantages of low cost and high customization ability.

* High-hardness ternary alloy metallization technology
(hardness = 800 HV)has been developed and applied for
the production of MEMS probes.

L RIFE / 5%/ Advanced and Green Process/Equip
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* High-precision integrated 3D probe bonding technology

and double-sided alignment bonding equipment have
been developed to achieve modular bonding of more than

100 probes.

FEFREASES Applications and Benefits
- KRGS ~ S IEE ~ 3D IR BIRIE °

* Horizontal probe card, MEMS probe, 3D ceramic circuit

board.

FB& 3D BIRIR

3D Ceramic Circuit

TM4000 15KV 13.1mm X150 BSE H b “300um '

=B& MEMS $REt
3D MEMS Probe

@ E%8 contact

TEL:886-3-5912379
FAX:886-3-5820043

RIG4E Daniel Chang

E-mail: yhchang@itri.org.tw
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Wet Glass Metallization and High Aspect Ratio TGVs

Filling Technologies

57T Introductions

Ee BRI /)Ib%ﬁﬁﬁ?’ﬁi » BLBDHTEAMG

HERELLIAEFEAERSE  BBIVRELL 15 ZHIEE
*ﬁtﬁ@)ﬁﬁaaﬁ@éﬂﬁ@ﬁﬂﬁ%& ' EHAEE 0.5 kN/m >
Bz FLFE <1 ume

The wet metallization and High Aspect Ratio Through
Glass Via (HAR-TGV) filling technologies has been
developed by combining various technologies, such
as Cu electroplating formulation, flow field analysis,
electrochemical analysis and the plating fixtures design.
In this work, we demonstrated a defect-free Cu filling for
HAR (AR>15) TGVs by an all-solution process. Furthermore,
the Cu surface thickness (Cu overburden) can be less than
5um and adhesion reaches to 0.5 kN/m between glass & Cu

interface.

Y5 EABI¥h Features and Innovations

- AREESSBEE LRI RER - IS EHEE
IWIBEMMWE S > BEEE 0.5 kN /m - BRREERE
E <50 nm e

- AR Tha R SIS SRR 5 - BUVEHA =B (
SR pnERE / AEIE ) 0 BIEESRELLATE AR
15 0

- The Adhesion Promoting Layer (APL) has been developed
from a novel metal-oxide materials to promote the
adhesion between glass & Cu interface. The adhesion
reaches to 0.5 kN/m between glass & Cu interface. The
APL provides lower surface roughness (< 50 nm) on

glass surface.

- A novel dual-functional plating formulation system

(leveler only) has been developed to replace traditional

plating formulation (leveler/accelerator/suppressor) for

high aspect ratio TGVs filling technology.

* We demonstrated the void-free filling in HAR-TGV
filling (AR>15) in the novel dual-functional plating

formulation system.

FERREAZEZE Applications and Benefits
- 3D IC HE ~ TIWHNE ~ IC FHiiR ©

+ 3D IC packaging, glass interposer, |C carrier.

=ik B L B SRR B L ilr (AR>15)
High Aspect Ratio TGV Cu Bridge (AR> 15)

{EEH - B ERR

Low Surface Cu Overburden Reduces CMP Process Time

e B %8 contact

TEL:886-3-5912379
FAX:886-3-5820043

K14 Daniel Chang

E-mail: yhchang@itri.org.tw
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Multi-layer 3D Circuit Manufacturing Technology

57T Introductions

HAREHNFEESBLEAM (Laser Induced Metallization,
LIM) » AIRRKERERBEME - SEIEERAM - AT
i 30/2D EMREMERREEIERT - LSTHEB
BRERE  WAZEM RS - MERARE2 T
BE B SBSERLE  /NEERIE30 ume BT
AR BRBEARNARGERERE - AETE
=X 3D MR HUE -

The Laser Induced Metallization (LIM) technology has
been developed with the use of laser-triggered colloidal
Nanomaterials and is supplemented with spraying
technology, which can implant high concentrations of
active nanoparticles on any 3D/2D curved surface to create
metal patterned structures. Therefore, it is not |imited by
the substrate materials and can be applied to polymer,
ceramic, glass, metal and other substrates with a minimum
line width of 30 um. The developed trigger colloid can
simultaneously serve as an insulating layer and a triggering

layer, making it possible to produce layered 3D circuitry.

Y5 EdBI¥f Features and Innovations

- BEPESBCRAMTRERFE TTEERN 30 R, AR
RUHR/NRARETE » BRRARIRFER AR A ZEE R R
FRSE

- BEPECB MR ARIENZEEM L - 88ER
REIEFHRAR ~ 56 MIMO BRRARE -

BER 3D BARKREEE 3D EBARK - BEEN=EEL
10 ZIL AT EEBRE -

* LIM technology can produce a "multilayer 3D antenna",
which can effectively reduce the antenna area and solve
the bottleneck of insufficient space for mobile phone

antennas in the future.

* LIM technology can be fabricated onto various substrate
materials, and can be applied to glass mobile phone

antennas, 5G MIMO high-frequency antennas, and more.

+ Capable of fabricating metal circuit on 3D ceramic
surface, and can complete metal layer in high aspect ratio
(AR: 10) vias.

FEFFEASES Applications and Benefits

- WBFHRE - 56 BERE  WEXS SAETH
RORIZR ©
+ Glass mobile phone antennas, 5G high frequency

antennas, ceramic antennas, automotive electronics and

SEeNSsOors.

LIM BUiEiRIEE

Laser Induced Metallization (LIM) Process Flow

HRIBHRE FRUEXIR E£[E 5G/4GINFC Xi§
High Frequency Antenna on  Double layers 5G/4G/NFC
Glass Cover Antenna

e E%8 contact

R{G4E Daniel Chang

E-mail: yhchang@itri.org.tw

TEL:886-3-5912379
FAX:886-3-5820043
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High Precision Optical Crystal Substrate Processing Technology

57T Introductions

BRREASTHAUERRETR BARSSHAR
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Precision crystal optical elements can be applied to high-
end systems such as laser sources and exposure equipment.
In the optical component market of semiconductor
equipment, due to the obvious anisotropy and subsurface
damage of hard and brittle material lenses, the polishing
process is difficult to control, it is costly and has
poor scalability. This technology establishes a micro-
energy beam processing platform that can operate in an
atmospheric environment to meet the current needs of

precision component processing.

45 EBI$T Features and Innovations

- DURE RF BB ERELARENSCEREERE
AL RIS B 2 -

- AITERRIRIZ NELF » LL 20 nm/s BEREFAEITRE NN
I AEZEIARBE = A/10 -

- BERVEERTEELEZIENTRE - AIEEEKL
EELFAZREREREZEE] PV~-0.05 A (30 nm) °

- Micro-area precision finishing with low operating
temperature and high chemical reactive base density with

pulsed RF drive.

- Can operate in the atmospheric environment, achieving
PV = A /10 when performing at a surface processing

removal rate of 20 nm/s.

* The energy beam tool library and the etching analytical
function are established with a processing accuracy which

is adapted and optimized to reach PV ~ 0.05 A (30 nm).

fERREAZEZE Applications and Benefits
- EEIBEE ~ BIBEUR ~ EREMNL -

+ Optical lenses, glass substrates, micro area modification

processing.

fAREBREBEN L R

Micro Energy Beam Assisted Polishing System

ERBERE | WEIARH

Software Development/Algorithm Development

e E&%8 contact

TEL:886-3-5918795
FAX:886-3-5820043

457558 Chih-Chiang Weng
E-mail: PeterWeng@itri.org.tw

S EAAEa RIFE | 3846 Advanced and Green Process/Fauip

bEHet4 #HE S 0 Tl

TERMMTERR #ih S ERRHA TR

Hybrid-processing Technology of Hard and Brittle Materials

57T Introductions

AL AR R ERhRTAR BT HERHRYES
BRITHRIB MK - ASEE ke b FEIN TAE -
BREEERE  ARDITHRRBM - AL
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Silicon carbide can be used in next-generation power
components and is a key material for next-generation
power semiconductor parts. Due to difficult processing
characteristics such as high hardness and high chemical
resistance, the productivity is low and the development
trend of power components is hindered. This technology
establishes a hybrid-processing platform which includes
ultrasonic assisted processing technology and atmospheric
plasma assisted modification technology. It can greatly
improve the production efficiency of silicon carbide wafers

and effectively reduces manufacturing costs.

Y56 B BI¥f Features and Innovations

- BB EIRE BRI - AR SRR R - =2
SAMEIEERE > 10 um /min » REEFEE <10 nm °

- BB ARRERNEW T » SHEIEFETE >200
mm * JEAFEBRZE 1.5 um/hr » REGEEEE <0.5 nm °

* The ultrasonic-assisted grinding technology has been
developed, which, combined with high-number grinding
wheels achieve high material removal rate >10 [ m/min

and finished surface roughness <10 nm.

* Through atmospheric plasma modification polishing

technology, the plasma action area is >200 mm, the

polishing removal rate is >1.5 W m/hr, and the surface

roughness is <0.5 nm.

FEREARL#R Applications and Benefits
bR RE -~ WEEE -~ BAER -

- Silicon carbide wafers, glass wafers, diamond substrates.

BERERERE

Ultrasonic Assisted Grinding module

AR EHEE
Atmospheric Plasma Modified Polishing Module
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457558 Chih-Chiang Weng
E-mail: PeterWeng@itri.org.tw

TEL:886-3-5918795
FAX:886-3-5820043
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High Efficiency Fluid Machinery Design Technology

57T Introductions
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Motor-driven fluid machinery, such as pumps, fans, and
compressors, are widely used in industrial applications in
Taiwan and operate for long periods of time, consuming
approximately 25 billion kilowatt-hours of electricity.
This technology improves the low efficiency of traditional
product development and verifies product quality through
testing platforms, helping industries overcome international

energy efficiency Regulations Standards.

45 EBI$T Features and Innovations
- SRR SREER  MEASE N REH -

- T\”ﬁﬁIVE/)IL.H;J’F#E@E%‘/F?/E ? ,.\\;E>/7\§U/FEJ/E%\ ﬁ ’ E
/7\(' y%}%ﬁﬁ%m %%7% °©
- DEERUM D TR AT RN - BN EIRREZE - A[RFE
BEE £10% -
CEBRTRESRRZINN  REERFRRZ
F'Fﬁm_\ °

- High-efficiency design, high-precision measurement, and

high-efficiency operation of fluid systems.

= Utilizes working fluid as bearing lubrication to eliminate
the need for a cooling system, making the refrigeration

compressor unit more streamlined.

- High efficiency impeller and volute design technology
with an Isentropic efficiency which exceeds global

standard and has an operating range of = 10%.

+ Positive/negative working condition achieves zero

leakage.

FEREAZI#R Applications and Benefits

- JEIKER ~ B EM ~ BRSO IR BB SRR B B R
MF B2 2 RN E TR -

* Enhances efficiency of industries such as water pumps,

blowers, centrifugal/screw refrigeration/air compressors

and fans.

EMER DT EREH R
Design &Development of High Efficiency Fluid Machinery Units

BiEBE N EHEESLE BRLEMERRE
Motor Power Equipment Customized High Efficiency Fluid
Consumption Machinery
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BEFN Chun-Hsiang Yang
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High-speed Flywheel Energy Storage System

57T Introductions

AR A LUR AL B RRIERIFEREARTS - ZH 99% LU
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High-speed flywheels provide a more eco-friendly energy-
storage service, since more than 99% of its composition
is recyclable. Flywheels feature a long life cycle (approx.
25~30 years), no limit on charging/discharging depth,
and high power density (several times that of chemical
batteries), hence are very suitable for power-oriented

energy-storage applications.

5@ ELEIFF Features and Innovations
- BIWERDIFEBRERER -
- IRGERE 0 3E 50 Whikg DI EBEERE »
- BN R GERERTE ©
REBEIAE 95% DL E -
- eI BT R R AR E R EREE -

* High-power design fit for applications requiring power

at hundreds-of-kW level.

+ Use of high speed rotor achieves energy density over
50Wh/kg.

 Energy storage which lasts for hours.
 Energy conversion efficiency over 95%.

 Parallel-connected flywheel for higher system power and

energy storage capacity.

FEREAXL#R Applications and Benefits

ARESERAHIEINRIE - IBBIEFETRR
FERF%  WETERSIS R E SRR REERER
=

* Equipped with the capability and the facilities to

prototype high-speed flywheels, assisting customers to
carry out system-wise development either through field

testing or hardware-in-the-loop testing.

b TR i
Flywheel System Prototype

Q E%8 contact

TEL:886-3-5919152
FAX:886-3-5820456

EZAR1E Ming-Tsan Peng
E-mail: mtpeng@itri.org.tw
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Graphene Heat Pipe for Battery Thermal Management System

57T Introductions

TR ESERER 20-45°C ' BEIBEK - FAETE
BTN EMREMNS S - MARGASLERAEN
ERABEEIL NN 50% » AEBEBEE I 80%  TEEE
RIBRERE D © MBI RE N S o

The suitable temperature for battery operation is 20~450C.
If it is too high or too low, it will greatly affect the
charging and discharging performance and life of the
battery. The graphene heat pipe is 150% better than the
traditional heat pipe in terms of maximum heat transfer and
80% better in thermal conductivity. It maintains battery
performance and longevity in terms of high heat transfer

heat dissipation capability.

1S EEBIHT Features and Innovations

- ARBRAKARBEREBTAKNIUR

- BMEERE > 15,000W/m-K ©

- AERGEMRN AR EEL AL -
BHEMaEA 1.5/ -

+ Graphene nano-liguid maintains suspension and never

settles.
* Thermal conductivity > 15,000 W/m-K.

= Graphene is laid out in the evaporation area to generate

nucleation sites.

= 1.5 times longer battery |ife.

FEFREAZYZE Applications and Benefits

BEHEBMNHE  ABHEEMEERE  LABMTE
MEBMREE KRR » A EBERETEFRE -

- Electric vehicle battery heat dissipation, due to the

increasing energy of electric vehicle batteries and the
higher and higher requirements for battery charge and
discharge performance, cooperate with relevant car

manufacturers to develop.

GBREREE

Graphene nanostructure

aEHnRESRE

Graphene powder and heat

pipes

e E&%8 contact
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Precision Elastic Product Collaboration Design and Development

Technology

57T Introductions

BERPE - BB ERAIER  55E - BRI
IR YEERMERRERR HAEREEST
HWERRKIRFERER - MBEARITEENEERNE @ 85
ERLtEEASBRL>AECRERER  ERESEHEAR
2

The transformation of the rubber and plastic industry
and textile industry has led to a shortage of manpower,
resulting in a gap in technology convergence. This affects
the quality of products and the subsequent development of
the industry. Integrating smart machines into production
and manufacturing is already a key service for the future,
but domestic technological capabilities are still severely
inadequate. The production of innovative products lacks
practical data and experience accumulation, making it

difficult to adjust process parameters.

Y56 EdBI$f Features and Innovations

- R THEMERSE 0 BEEEMERART |
WWERIERZE ©

- TR BEEEAL S o IREBWHEN  OTRETEY
HEE AT ©

BEFBOIT FEONER  BEMATHAMRIZRR -

* Positioning and transfer of non-rigid workpieces,
adaptive positioning and clamping fixture design,

absorption of positioning errors.

+ Separation and adhesion of viscoelastic material,
analysis and design of object’ s movement mode based

on characteristics of heterogeneous objects.

JEFREIZ{#R Applications and Benefits
- BAERNGREBREE - RmBIEE - H8EEERE

AIRECEEXEEMLIRT - HE %ﬁﬁﬂi%ﬁﬁ
EMANTERET ©

* Provides automation upgrade to traditional labor-

intensive industries, such as rubber and plastic, food
packaging and textile industries. It can assist in the
design of flexible molding transfer and positioning

analysis.

BB ER (R
Precision Tracing
Collaboration Equipment

FEMIRBTSEL | BES | EfL
2EEBBSKE
Non-rigid Body Transfer,
Adhesion/Positioning
Fully Automatic Integrated
Equipment

BB ARRIEIEE
Precision Alignment Drive
Module

@ B %8 contact

TEL: 886-3-5916381
FAX: 886-3-5820456

fAIlE2 & Ya Chi Ho - Intelligent image analysis: image analysis of posture to H4B%E Shao-Ying Hung

E-mail: Light.Ho@itri.org.tw

TEL:886-3-5916620

FAX:886-3-5820456 provide automatic decision of alignment drive. E-mail: syhong@itri.org.tw
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High Voltage Supercapacitor Technology Microwave Annealing for Semiconductor
fi§ 7T Introductions FEFIEAS% %S Applications and Benefits 57T Introductions FEFEAZYER Applications and Benefits
BREARERNEBRE NERERRRABET 10 REBKABFERRBAS  EoRARAN (BB AR T (LR A 000°CLLE » BE R - DEEIP BN RA (ERIR I A R ARIR A
S 2.5-2.8 (RIS o BBWHATETRROMARE  LE T RSERBEE - Al FIRBUREALITZAR B 3 B4R BERREE  AEEAERASCIES  2RMTE -
BEEREARHFEKEEE (RBREASRE) 2 SRR NSRS AT o BN EBBETAE - THIBEARR S EEARUDRA - REREINE > HEC AR -
HAREB cHBRBRRASR  ERHEESMDRREERZ _ _ WiRFE B8 ERIBRARE - . . . .
- - Long life-span and increased safety 4 V. GNW EDLC can * Collaboration with domestic semiconductor manufacturers

BB ZE 4.0 REF - BB B RIMEERERATLIES , , . . . o . . . .

be widely used in energy storage systems for AGV/RGV, The traditional semiconductor doping activation annealing to develop the next-generation semiconductor microwave
BENSEM=M , . . . . . . . . . .

medical, automotive electronics and others. requires more than 900°C , and as the line width decreases, anneal ing process and equipment, while expanding
Electrical Double-Layer Capacitors (EDLCs) are limited it Is easy to cause impurity diffusion. Therefore, microwave their application to energy-saving and carbon-reducing
by relatively low cell voltage, with a maximum voltage annealing was developed to overcome increasingly tight applications in the chemical industry, food processing
of 2.5 - 2.8 V in organic liquid electrolytes. MMSL has semiconductor thermal budgets. ITRI has pioneered the industry, and resource recycling industry.
developed a machine where graphene nanowall electrodes development of multimodal microwave annealing, which
(GNW/N-doped GNW) are directly grown vertically to create meets the low temperature annealing specifications for
binder-free supercapacitors. The positive and negative semiconductors.

electrodes provide a wide potential window up to 4.0

V and have better voltage tolerance compared to current 4%@551%“%& S A e e
activated carbon electrodes.

- iR ESERERMBEARRIE ARSI -

. A/ NN - N AFERE 2 38 LA oo 1
5B g Features and Innovations TERES 4V ZBHBES HEPRR > FRRAIBEZRERE KBRS
Supercapacitor with Max. Operating /;—_,/|\$ ®
- FASRENEEERRABHERKAEGEE - Voltage of 4 V
* Enhances uniformity of insufficient low frequency modes

. <AL %, B EEL NN

AFTBET MNERTIRKA R ECERE which is compensated by the vertical, horizontal and
- RATAEEERER 4.0 (RSB SN BRI B - odd-even multimode.
- Binder-free, directly grown and doping graphene nanowall - Coupling modes is created for multiple microwave 12 BEHEEN

' ) } o } Microwave Annealing Tool for 12” Wafer
via plasma synthesis method. sources which can significantly enhance microwave

. . . uniformity.
* Innovative intercalation method enhances capacitance of

graphene nanowal .

: . : BRESSERRERERE
- Maximum operating voltage over 4 V, which can be used Supercapacitor/ Application|in Fruit

in parallel with LIB batteries. Transport Truck

e E#8 contact @ B8 contact

=B Kun-Ping Huang TEL:886-3-5919062
E-mail: kohuang@itri.org.tw FAX:886-3-5820456

¥ Kun-Ping Huang TEL:886-3-5919062
E-mail: kohuang@itri.org.tw FAX: 886-3-5820456
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High Quality Measurement and Verification Technology Service

57T Introductions

HEMPT TSR ER I EERE (BER TAF
0039) 5 #K¥E ISO/IEC 17025 BB E RBEBERL » 124t
RIFERRRIBEES - IRIFBHEXBIRBHRE ~ ¥
B MARE EFE- TE# BEEAES 2t
AIE ~ BERBRAEHRE °

The Mechanical Characteristics Testing and Calibration
Laboratory (Certification Number TAF 0039) of the
Institute of Mechanical Engineering provides calibration
and testing services in accordance with the ISO/IEC 17025
laboratory quality management system. Industries served by
the laboratory include defense, semiconductor, aerospace,
electric vehicles, machine tools and precision molds.

Impartial, professional, and reliable services are provided.

t5E@EABI$ Features and Innovations
-FE 2R RECRIESEN -

- EERBERR A TR -

- HERERI, o

- BERTIEEEZ 1SO 17025:2017 Bk o

+ Standards, tools and instruments for calibration

measurement.
= Gear precision inspection and reverse engineering.
* Mechanical performance test.

= ISO 17025:2017 verification guidance services.

FEFREASES Applications and Benefits
- RTIR%E ~ AT ~ BRI ARES -
- BEIEEZE[E - K~ EABEERBIRE o

- B BRMSEIRE SRR -
- FUfR ~ BRAE ~ Bk~ 5070~ B RORIAR

* Measurement services including dimension standards,

geometric shape and precision machinery.

* Inspection services including mobile platform space,

level, and positioning .

* Inspection services including gearbox, shaft and other

precision parts.

+ Testing services including tensile strength, compression,

bending, shear and hardness.

FFEm = KT RRE
OGP ZIP 250

EEE =R T EAR
C.M.M ZEISS-UPMC 850

iR E RIS
Klingelnberg P65

FEEBN =R TERIE
Werth Video Check IP

e B %8 contact

TEL:886-3-5913860
FAX:886-3-5820457

S=E Tsung-Han Wu
E-mail: itriA40195i@itri.org.tw






