56
Al5-226

EcoCard

| FEFRAR - Al5-216

fEtt—+F

e REEE

MR BERBENIRESER

BRANEBEERBEATN R KT BT EHF
£HF PIRFES RENFRTMESAZR HEELE
r—REE - NEHMERE " Elt—F, (EcoCard) -

EcoCard B 2 {4 B IR #E ~ BLE #RaNIRAH ~ $8AUNBIRCRAIES ~ &
TR  BESONAEAEEAE - RAFMBLRAFATEIR
BERBZH - PR - B ERE - EFRE5FEEIEE - L
Bluetooth Low energy (BLE) A&EBANE @ MEHEENE
TREIZM2FLEENERENE - T2 HFERMERE
IR EREERE B2 B EcoCard L BLE A#@:ANH @ &
REFREERERSHFELLE  WEERETE -

Why BLE? BEIEZ {3 NFC (Near Field Communication )
RS FE R » {B.2 BLE F NFC ALK » NFC #£
& AEEBRERE—H— NL—EEF —CEHENR
BEEBEAEN 5[ REENERVNERBEIEXRRS
BEIEMF - BRI BRRIE R A ERE - B MIRE LI BLE
MR BN EcoCard » NMEBEHAERICIhAEES - B
ZEMARTR NFC »
EcoCard E¥TMATIAE @ "HKEBIEH L H 'EFRH, °
TREEH
BRINEERE » BT APP EAELY - I BIREVARIE
Bl Wi TIEORE  E+2MUE » M EcoCard AETFASLER
EFRCH BN EFS - ER LA F 2T kAP
BEEZHMERE -
. EEFPIEE
FREAEES X ENERBEAT AT EFRBEITREN
BARAFIE » 2 EDITEIBIIBRMNEE -
BT
FEREEESIENERNERANIAREFSEFAR
& BEFMREEAEF LENRAULIBEITHRZEARNE &~
FHEERPERFERNME BRIV ENERR

I5TH MACRONIX GOLDEN SILICON AWARDS

BR IR/ FEASERIREMEMN
X8 LR/ FEARENIRMREM

TR | BERBREN TR

T"EFR5.

. —RRE (PUEHER)
[ERBBEHREARDEEEBE YR FBBRESE
EREETNR BABEEMABLERFTREREZ
EcoCard ¥#E{TSEERIY °
THERS
& 75 A EcoCard AR » MR RETERER B CE
AHEHR LR ARS8 SEEBRTETRE
LM EEERBLE ETEYHEEIR -

" Efte

. FSRE
EcoCard FRFEIE SN - 678 A REBBBIMEM AL
7E -
SRR

EcoCard S=B AT sensor » KAIES T L2 o

&1/ BEMRR



FEFR#H - Al5-216 |

BEHR B FERBENIEERR

1993 A FE BNUE K2 EV{E Computer Science and Engineering lE 2247 » 1998 R RN A E 1
EBAL o 1999 FERBAEZASREIMMNAER Irvine 24X » A 2005 FEEFS NSF CAREER Award © 2008
2 2010 FEARIE(E IEEE BIESR » 2013 FF4E(F ISLPED £ & - IREBFERESHENERRIZ

Svj
4o

B8

D EnEi

"N\ bstract

Modern wallets always have plenty of cards, Easy card for
transportation, credit card for shopping, ID card for pass, even
points cards for different shops. Amount numbers of cards stay
a big room in the wallet, and cause a problem of management.
Thus, we build the” EcoCard *, which could solve this problem.

EcoCard includes MCU, BLE module, fingerprint identity sensor,
gray scale screen, thin film battery, and wireless charge module.
We can use EcoCard to achieve Smart home control, door lock
control, online authorization, electronic businesses, etc. Bluetooth
Low Energy (BLE) is used as communication interface, and
EcoCard also integrates low power screen and buttons to user
interface. For security, we use fingerprint to check user identity.
Because of using BLE as communication interface, system device,
supporting wireless charging, can preserve power for half year
without recharging.

Why is BLE? Many products use NFC(Near Field Communication)
tech to design IC card, etc. Nevertheless, compared to BLE, NFC
has high power consumption, short distance transmission, and
only supplies one to one connection, moreover, NFC costs more
space for coil used as communication media. The worst defect
is that it must work with operating system, this is different from
the spirit of loT. Base on above factors, we choose BLE as the
communication for EcoCard, not only for power saving, but for
more functions achievement with strong security as NFC.

EcoCard functions for two characteristics: Appliances control and
electronic businesses.

Appliances control

Current smart appliances should be controlled by pairing with
phone APPs, and be operated by APPs. This annoys the users.
However, EcoCard only need to be paired at first time using, and
then users can use gesture recognition function to open the
doors, turn on the lights, and operate other appliances.
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. Bluetooth door lock
Users can open or lock the door by specific gestures in the

limit transmission distance, which eliminates the upset on
finding keys.

. Bluetooth light control
Users can turn on or off light by specific gestures in the limit

transmission distance. Users won't risk danger to find the
light switch in the dark with an EcoCard in their hand.

Electronic businesses

. Common deal(like easy card)
Stores can use barcode scanner to scan the items, and
charge at the server, finally synchronize the balance with
EcoCard.

. Card to Card deal
Both user keep the EcoCards to connect with each other.
After identification, by pressing buttons to key the deal price,
and the price will show on the screen, finally, pay the money
credit by BLE.

Other things
. Wireless charging
EcoCard equipped with thin-film battery, thinned, without
any wire connection.
. Fingerprint identity
EcoCard built with fingerprint identity sensor, arising the
security level.
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