nuvoTon

MON

13:00 ~ 13:30 REXE

13:30 ~ 13:40 FEEE

13:40 ~ 14:00 NuMicro® $T**m7T 8

14:00 ~ 14:15 loT KA ARTHENA » Nano112 8 /1]l %51

14:15 ~ 14:30 BFREMRENRARRAE » Nano100 £ /%5

14:30 ~ 14:50 MITRI BRI » NUC505 B2 R #1 %51 » NUC123 B2 R #1451

14:50 ~ 15:15 ERL IR BN ARG R » Nano120 & F 1l %51
15:15 ~ 15:45 HERRFBEERS

15:45 ~ 16:00 RENFABRRFE - PIRRAEH » Nano112 B /1 %5
16:00 ~ 16:10 TLFTEBNARRAE » Wireless charger

16:10 ~ 17:00 NuMicro® IERMAFENE

17:00 ~ 17:30 EinHR



—

of inmovatio
n UVOTO m

2015 FTERF NuMicro® EE R/ 1l
it &S

T AN

Accountability
IiInnovation

EZNF

Teamwor k ﬁ. —- . -




7 B Bl 7T

. 2008F7H1HAEFHBEFEZEFmE WD &R

. 20105F9 27 T B EZIESX SFriEM L

1T A : 23k4 1500 A
. BIKIE A

N . LT
® :'E'\nB ]

- Hith . hE -~ EE - BI85 - EE..

Joy of immovation

NUVOTON



128 S ] A A

- e ‘o i HERRERABERAT
| s b (B &h)

MR BEMRTRETI
X

s EREBZEBEERL - B
agtZrmitk - EH
- HIERHEEFDRER
NS =

SEEFRF(LE)
------------------------------------------------------------------------------------------------------------- S S EETFREGE)
« MR EEMMES Jitm : BLES Herzlia SRR (B E)
« EEBANM—REINZT VRl [IN=E= Ty HEAT
RAKBIFEEE - FATTH BIEFEE] AR ENR R
Brmit A REEHIRE HERFT mbft & e S FEY - B

HEEAZ R | REEFEMEE - A
] xF - FmiRSTERE

Joy of immovation

NUVOTON



ME—K 321U
ARM® Cortex®-MO -

M4 MCU#ttss - ®

MEESE— - 3211

ARMP® Cortex®-M0 o

MCUHEBE—1ZH -

AP I —iE

rAN - KR
ATFNER - EFaT o
D@L - BEEAER
=

<

"NuMicro® , HAfER
ARM® Cortex®- MO -
MA4RZLIMCUSE— ®
mh%

w1 I £ 22 7 on

=S
EWEE

am [ il 3E
FWEF

Joy of immovation

NUVOTON



HESRERAZHFSEEYFS

> EREIKEE
« Keil, IAR, CooCox
> T EMX#F

> BHRASTR
- FMERBIZLeMMIRA
FAERARS &

> REFitH%| - AATH 2IFTE
« ARM I XAKRZFitxE > RAERR
FEKRE y rechnical W Develonment . &5, Wi-Fi, BLDC, &
EChice P F B
ARM \ Support Partner :
‘ @IAR[>Z|KEIL
SYSTEMS G
CooCox

> TEHIAHEE)IRTE EKE’JH}EHE EY
5MZHitS Information Sales . RRBT, AIRSS

REE HY SHETR/H#R
. TEZ&EH (T-Mall)

NUVOTOM 2 WK E

> HELHAKRFIRTH
> HEEWMERAKIEIE

éFE%géhﬂcpmmmf‘ii:hé

Channels

Sharing

/% ARM® Cortex®-MOFF &

.. —REMT

Cortex-MO F & ¥ itix

immowa fe

NUVOTON

Confidential




of i(wmovation

n UvoTOonN

I.J

2 NuMicro® B R/ #,
S VAN

2015 ¥hFE

Accountability

T pu
B - |
e B
R« s
e ————— s
L e S VA

Innovation | e
Teamwork gt =

Cortex i

Intelligent Processors by AR [y ARM






B R S RS E
Success

mNEERET

B NEDIKWE - INEEZR

2009 MO m £#% USB OTG - USB HS
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B NEWEEFERARS S

m BIESVRITITINGE

B SETMH  HELANSENEK

1992 8051

m £IKE X eFlash {12
n HEHSBY s 123
m EEERIUM 16 £ 100
N RGUNEES 40MHz

2015 SIRERIS A
B ST FOC TR

m X 3F CAN BUS (£
B NEIENFRIET, PWM IIEE

2002 MPU
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- IRHEBREAGPRERE

o ZHEFFEERB: 11 UARTs/CAN/ XN [/USB
B Video MPU — N329
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e NuMicro® Cortex®-M0/M4 MCU

— http://www.nuvoton.com/MO0

W% LB Cortex®-M H A& 1EIL

http // www.nuvoton-m0.com

— http://www.nuvoton.com/M4

" 8051 MCU . 2NieEED X1 1C FEMCUEARIEIE
— http://www.nuvoton.com/8051 http://bbs.21ic.com/iclist-187-1.html

e ARM7/ARM9 MPU
— http://www.nuvoton.com/ARM7 o @ S FAQE RO
— http://www.nuvoton.com/ARM9 http://nuvoton-m0.com/nufaq/
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Populatian  6-3 Billion 6.8 Billion 7.2 Billion 7.6 Billion
WHY THE MARKET IS INTERESTING QDQ
Copnected 500 Million 12.5 Billion 25 Billion 50 Billion
evices 50 B
. . ‘ . ®e THINGS
T} connected
g 5B
S PEOPLE
= connected
o
More
connected 1 B
Connected devices TLAces
Devices 0.08 than 1.84 3.47 6.58 connected
Per Person people - - -
2003 2010 2015 2020
Source: Cisco IBSG, April 2011, http://www.cisco.com/web/about/ac79/docs/innov/loT_IBSG_0411FINAL.pdf.

THINGS

PEOPLE

The Internet of Things Opportunity s
SOB | 2020

Today 85% of deployed systems are unconnected, do Devices
not share data with each other or the cloud. 2020!

And new devices are being added every day.

loT Verticals Market will grow to $7.3 trillion by 20174

Data growing at 10x Manufacturing is the leading

proof point for lIoT
> Compute Economics 15B
+ Ubiquitous Connectivity Devic

+ Big Data Analytics

= Business Transformation
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NuMaker TRIO E 1=y

BR
12C RESET

‘ HE 3
UART x 2 Il Gl fE R 3R
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NANO102 43

Core
e ARM?® Cortex®-MO #%Z * 32 MHz
o EBIET 32-bit IEUETEIEES
Memory
e [Nfix 8KB SRAM
o [N#R 32KB FLASH APROM
e [N#& 4KB FLASH LDROM
Clock
o [NfZ 12MHz/16MHz ~ 10kHz RCH}
o AMFE 32.768kHz F 12MHz SR IR

o 80BNTZF
DMA 43§ - 1i& CRC
sC & - /& 1507816 MG

2% ACMP - 25 EHIT( ADC F Sigma-
Delta ADC

GPIO
e ¢ #5 5V tolerance
o FRAEI0 & LMERN DU
UART
o  ZIFREMHMIE - WU/ K16FTIFIFO
o SZIFRS485/LIN/IrDA
o 2KETEMEINFEAET, KT 3K9600

FEREETNFE 650uA
IR EE A i8] 7us

96bit UID + 128bit UCID
T{EBE : -40°C~+85C
T{FEBE : 1.8~ 3.6V

4% : LQFP64 (7*7) * LQFP48 ~ QFN33 (5*5)
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I R Fire Senso}

Photo-Resistor

DHT11 -
Temperature
Humidity sensor

N=l=2
— LR R AR
MQ-7

ADC 2
NQ7-0ul Q2 e
Buzzer_PWM Nuvolon Sensor Boord V1.1 2015.3.3
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NuMaker TRIO &4 tE 1

FIE R (FRFANANO100 MCU)
< #5 BT2.0 /3.0 : SPP profile
S ¥F BT4.0 BLE : GATT profile

~¥5 - YAl EFEH

B Wi-Fi 1212 (3% FANANO100 MCU)

802.11b/g/n T L& =R

s7 5 TCP/IP Stack

X ¥5 OPEN ~ WEP * WPA + WPA2-PSK
 ¥5 SoftAP - Station 2=,

#5800 - Bl EFER
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NuMaker TRIO ¥ 713

PWM / ADC

UART dalls
,, s 200 ol /) RE
on O aWmagE e T wE

JLJ:EF
UART - GND D= L i e PM2.5
o : 3 N ME

Bl X 1X NC
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Sample Code

ﬂl <« MAMOI0Z2_TRIO_BSP ¢ SampleCode ¢ Muliaker-TRIO w FEF=Mu. L
Sample codeﬁI
EEHRMENENATZERE ~ HRASE - . p == %ﬂﬁﬁﬁ?& SR i [
A E=E - EEr=E =)

FREMERREGERCUTEMN - FEMN=ZMIIEE

EM : http://www.nuvoton.com/hqg/support/reference-design/NuMaker-TRIO-IoT.html
#EM= : http://www.nuvoton.com/nu-maker

B . smpl_I2c_MPUBDS0 I2CiTHY sEHENFI2E
) smpl_oLED IZCiERYeFHEYFIRE
| smpl_OLED_bmp CLED B bmpE
. =smpl_OLED_bmp_cartoon —LED +FiREREF
j smpl_OLED _bmp_menu CJLED HEER
L smpl_PWhA
) smpl_PW_music P BEZRELZZER BT R
i smpl RTC  ZCASHASHHUET
I L smpl_TMRO
M smpl TMRO DHT11  timer captwe iEEYDHT 11 ,ﬁﬁu{j‘;
. =smpl_TRIO_BT_AHRS_Demo r F
) smpl_TRIO_TEST |MCLIY J‘Jf'-;ﬂ 31;1’4:

MNano102 LQFP64.xls ) )
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B8 B IR IR SR

e ——m T
b .4 Store POS/ERP System
----------- v TS
___________ TCP/IP =
ey e =
P
AP L = Tt e G \
o S O\ T >
3 Router R
. ———
B R ST pepa
= l ‘-‘ - Retailor Headquarter
Server/Database
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RE IC s/w upgrade
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22 Um = mm 6 =

B 27K 868MHz K916 MHzAYsub-GHz 4% EZ

o BHOIBEFIRETmRBAMERAK  REeS & -

o MF2.4GHz N & - é%%}i'zwm BT MRS T
W BABEERASEER=E -

B 5 E| H E R
m{RFEE : ESL EIR1ERHRDIZA 5 FLLE
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Nanol100 *anfi =

B EFE : 5105 <1uA

B RZEIGEE . Wakeup Time <7uS

B SiESPI RE : 5i%25 MHz

BSTHA . BEHESSIE E’JEA#%Q&EWH

B EE{RIE : ARM T 2014 FIRTE - NEFE
Nano100 EBFHR 2R ﬁerﬁ%?‘i,.: TEEUR{E WA
HEEINFE LiIg 7 2iflpvtEse
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ARM 2014 fEMIEEHz (P18)

The communication network of an electronic shelf label
(ESL) system allows the price display to be automatically
updated whenever a product price is changed.
M2Communication’s turnkey ESL solution has been
adopted by multiple stores with more than 6,000 labels
applied, which provides superior performance in data
transmission and ultra-low-power consumption. The
access point, the router and 6,000 labels are all powered
by ARM® Cortex®-M0 based MCU from Nuvoton.
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ﬁiﬂ
B NUC505 / M4 / 80mm %&’éﬁlﬂEﬂm

B NUC123 / MO / 58mm #ABLFTENH,
o |RIE
o MBE
o =
o A A
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I1’EF?'$E

'E.

mn#F oo - FJE

IR

DNFAFF 1 AR T EL
KRNI DI EI R

HYEZE -

Dot G40 [k
= _— .
E
GhD c—-—-——-——l_ i
JaTB2 o :jc-
s5TB1 | © [0
ALAT o Latch registe
GLKH or —
Shift regist
Dt o
WD o Tharmistor
™ o A 1
Connec tor
Fizure 2-3 theimal ock diagram(IPT
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http://baike.baidu.com/view/352.htm

KR 58mm
=0 UsB « &£

TR 851 / mm
TR 851 / mm
FTENHE = Ascii 18+ =fE

= v74
AR
FENIE
Al 80mm
=0 WS ouUSB - 0 - W
FTENRE T Ascii 15 - =[&
T{EeRE 24V + 5V - 3.3V
T1EeRE 24V 5V - 3.3V
B R 38453 © 48mm

X ZI5BEITH] - AIRFTENEE B Z&EY] - ALVSToN




I

80mm IR

80mm ¥TENSL

t
| R NUC505 :

Rk

M4 - 128KB SRAM - 2MB SPI flash - 100MB F 47 + 64pin
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' 80mm 3T ENL#

kY 74 A A
Terminal i i N 4 E ﬂ c Oc -~
Jormina Signal Mame Function - #ﬁ 1 L N\ L K
1 o Head drive povwer
2 N Haoad drive povar DATI N *u nLATCH g | Hil]
3 hlle] Hzad drive povwer
i B 1T4 A BT ED Sk
5 nl ATCH Frint data Istchi{memory) (== 1? HIJ ~ ’
5] [ R —\1e
T SR—ITHIE - 808 -
& P ] S -
=) M0 D
10 T Thermister - nDSTl *u nDSTZ 1::7;':: %UE
11 nST Head prirt activati on instruction signal
12 vdd L_OCJi = pomr Sgpprﬁ_‘a’) - DST Number Heat Element Mumber Dots/DST
13 nb=STE Head orint activati on instructi on sional —TTE] — =
14 D GHD nDST 2 385 [0 B0 =56
15 (S0 SO
16 oHD SHD
17 CLOCK Frint data ransfer synchrorize sicnal
18 DA T I Frint data input
12 D Heoad drive: poniier
20 WD Head drive power
21 D Hzad drive powvier
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Cont.

Terminal HNo. #

Signal Name«

Functione

1+ M Mlotor driver signale

2 B+ Motor driver signals

Fe B Mlotor driver signale

4 HNE+ Motor driver signale

54 CLIO T+ Cutter motor driver signal{+)+
i+ CLIOT-+ Cutter motor driver signal{-)+
T G D Cutter position detector G D
e S Do Paper detector GHDw

Qe SEMN 3 Cutter position detector signale
10+ G D+ Mlarlk detector G D «

11+ Fae Paper detector signale

12+ M Ee hlarl detector signale

13+ VPGS Power supply for paper and mark detectore
14+ HZ» Platen position detector signals
15¢ S D FPlaten position detector GHD»

m ERKDIE
B HETISA
B ZPERE
o I
o HETMUBHN
o EMEANI

o SRER
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NUC505 FIRE

Memory Power Control Timer / PWM ADC/AUDIO/OTP

e R a Y (  32-bit Timer | 12-bit ADC
Mask ROM 4-ch i
8 KB LDO 1.2V “ ’
RTC 24-bit
(RTC_ VDD33) i

A A
a Y f Watchdog -
SRAM POR, Timers

128 KB LVR, LVD f PWM ) .
4-ch Multi-entry OTP
o / A\ 4 c
| I > _I,_J . ] Y T J

Y
/.

AHB Bus = APB Bus |
Clock Control Connectivity ' Connectivity

System PLL SPIM 12C X 2

A\ o . v, . o
Audio PLL SD Host SPI X 2

HS Ext. Crystal Osc. )
§ 4-27 MHz ) § USB 2.0 Full Speed Host ) . UART X 3 )
LIRC / LS Ext. ) . .
Crystal Osc. 32.768 kHz USB 2.0 High Speed Device General Purpose 1/O

& =/ NS s’
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NUC505 43

B Core B GPIO
e ARM® Cortex’-M4F #Z - 100 MHz o —L 0 5|HISZ#F 5V tolerance
o X5 DSPIESHMMEHIRARR o &0 BO LUMERPITIE
o ¥ IEEE 754 F I E B IT (FPU) E 12S
«  XFAFRF (MPU) e AR 24-bit Audio Codec SEAEZESK ~ 96K - 11 T]
o EHIEZ 32-bit BHIFESS PLANE codec
o 1R¥E CFG[3 : 0] 5IBIRE swD MIAEB B SDH
SPI Flash BRI ZE ICP 23 B UART
m  Memory . SRBH4RE
e [NHR 128 KB SRAM . /K FIFO
* P9k 2MB SPI Flash m EERER RTC TF 4uA

B Clock Sz 15 15 RNZE MTP - 128-bit 215

* PVERS2 768K «  SPI Flash PHERIIKBRNE
o 5ME32.768KH12M

S s B XEMARIEINGE 7uA
W USB TIREAM + USB FIEMM Il ﬁ{’ég E #_*4005,,,,8500
B2 T ReR) n TfEfE 33
B RTC - 3.
e Vbath B 3% : QFN8S * LQFP64 - LQFP48
. 32BIN7%F B ZHEswp #E0
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58mm /iR

X

58mmi#JEISk
t
L5 B

NUC123

m SPI Flash

64KB FLASH - 20KB RAM - 72MB 471 + 64pin

fnnv('u
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NUC123 HIRE
Memory Timer / PWM Analog Interface
APROM 36/68 KB [ 32-bit Timer X 4 l 10-bit ADC X 8 '
LDROM 4 KB [ Watchdog Timer
PDMA :
f Data Flash ) Window )
. 36[68KB '
SRAM 12/20KB | M apiie
o T J N\ /< r J L J
Bridge L
| AHB Bus m—— APB Bus
I . L [ L
"N
Power Control Clock Control Connectivity I/O Ports

a 3 ( A e ~N

LDO HS Osc. 22.1184 MHz UART X 2 General Purpose

R ———————

: ¢ . ’ SPIX 3 o )
Power On Reset HS Ext. Crystal Osc. 4~24 MHz [ 2C X 2 ] 2

N— . < - External Interrupt
LVR LS Osc. 10 KHz 25 \ /
T . - PS/2 ( 3

rown-ou Reset Pin
Detection PLL [ USB ] § J
ﬁ \ J - S - J
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NUC123 45+

Core
e ARM® Cortex®-M0 % + 72 MHz
o EBIES 32-bit EHIELZR
Memory
e [N 20 KB SRAM
e [N 68K Flash - TUIZEFREAI 5128
Clock
o [NEk 10K A 22.1184M SRIR
o AME 32.768K F] 4~24M
12S SME audio codec
PS2 device 0
PDMA
e 6@\

o AT SPI/UART % IP 5 SRAM Z [BIfEHIE 1R

TE 4 CrRC
USB Z&E MM (81 Imm)

GPIO

o  SIXENERRAEERMR

o B0 HoILUERN P ITIER
UART

° E?—;EE'IL'F,;.L}’\E

o /& FIFO
X ERIEINEE 7uA
T{ERE : -40°C~+85C
T{EEB[E : 2.5V~ 5.5V
$9%€ : QFN33 * LQFP64 * LQFP48
£+ swp #EO
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HERAAL fig4nta

..mullllill‘llll s I
. ‘

SRISFTENH UZER/NER AL
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MFTEER 7

i

H R4

. PC Driver
. Project

. Spec
. BEE
'] 80mmFTEIHIHAR. docx
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ER7E

Z3= PC iXzh - MR uss

% I:I
o FEREA—MEBRAR - A% ascii 15
o IF 16*16 5 & 24*24 DEN FE(E T Demo)

. ™ F A A %% ascii i5Z NUC505

o Bl port
— add a printer -> local printer -> standard tcp/ip
o FTEDWL > RRRARERTZ RN LS port
o OJLUFTEN word Bt O] DA %% ascii 15
USB
o HRAFTENL
o FTENM -> BRZEFFIRAIZIAT USB FTENA
o OJPIFTEN word 13

of ovatio
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3 4%

RS~ m

B NUC505 80mm

o X ARM® Cortex® -M4 N*ZiLy ~ 128K SRAM ~ [N Ek2MB SPI
Flash

e XX#EE ~ USB ~ MAOLIKE

B NUC123 58mm

o X FH ARM® Cortex® -MO JN1Z/[» ~ 20KB SRAM ~ 68KB APROM *
AKB LDROM

e WHFE[] - USB

[] TIEEQ:I\:J/?\ £ [ 5Fl] ;E1ﬁﬁgl§}%:' . http://www.nuvoton-m0.com/
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AN

B Nano120 s

B |1SO7816

B Nano120 SmartCard 5551
B SmartCard library

:Toy of immovation
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SmartCard %[

4—F

110, Decode Register ]\
TX/RX Control LUnit ]4—> RX FIFO
—
[I’J( Shift Ftegister] ETU Clock Gemratur] [m: Shift Reglster]
. /
| I ? 1)

Y \J
\[ 110 Pad Controller

— . . . ———

v v v

SC_PWR SC_RST SC_CLK SC_DATA
Smart Card
Device
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1ISO7816&E 7T
BIC FRERREZEWNT :

e Activation ZAfF IC 3R [2] ATR
T ATR B2 YRS %
e W/ KWFZ

e Deactivation

:To_, of immovation
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Activation

VCC :J

cLk " |
L

RsT "

L

4.3

i ta

e

1/0 E % Undefined %A

Tb

Ta
200 400 4000
INT_INIT INT_TMRO
Y S
SC_PWR
SC_CLK ]
SC_RST
SC DATA Undefined} | ATR ]
- — T1—h— T2 ——— T3 —»
INIT_SELf T1 T2
Time Comment 0o 85 489
T1 |SC_PWR to SC_CLK Start 01 133 537
T2 |SC_CLK Start to SC_RST Assert 10 165 569
T3 |SC_CLK Start to ART Appear 11 165 | 42060| Unit : SC Clock

Mote : These value are measured by chip 10 pin, the real value will depended on

system design

Joy of immovation
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Deactivation

INT_INIT
e
SC_PWR
SC_CLK
SC_RST
SC_DATA{, A, ”"dEﬁ"E:Ll R
T7 i T8 TS
INIT_SEL| T7 T8 To
Time Comment
Qo a7 83 ar
T7 |Deactivation Trigger to SC_RST Low
01 145 131 135
T8 |[|SMC_RST Low to Stop SC_CLK
10 177 163 167
T9 |[Stop SC_CLK to Stop SC_PWR
11 177 163 167

Unit: SC Clock

Joy of immovation

NUVOTON



FREET

1 | 1 | 1
Staff D1 D2 D3 D4 D5 D6 D7 DB P Pause Start

—— Delay Between Consecutive Characters ~——»

SC HIEE LB S8 UART © 1-bit START + 8-bit Z{3E + 1-
bit BRY + 2-bit fF1EAL - £ 127 bit °
51 bit B EIY ETU -

of immovation
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Nano120 FIRE

Memory Timer / PWM Analog Interface

( APROM ) f o ) .

32 /64 /123 KB 32-bit Timer X 4 l 12-bit ADC X 12-ch '
LDROM 4 KB PDMA RTC l 12-bit DAC X 2-ch '

— —

Data Flash 8-ch ]

shared with APROM Watchdog Timer l Viii 1.8V / 2.5V '
SRAM 8/ 16 KB PV\./r'\iAm/ e(r:?(p;“re | USB PHY '

—

J

N r 7\ J N\ : o [, g,

Bridge
AHB BUS i APB BUS

[ ) [ | [ o L
Power Control Clock Control Connectivity I/O Ports
LDO 1.8V [ PLL ) [ UART X 5 ] [ General Purpose 1/0 ]
~ ~ [ S | Reset Pin )
= " [ HS Osc. [ HS Crystal [ [2C X 2 ]
rown-ou = External Interrupt
Detection 12 MHz SeE | 1SO-78163X3 | [ pt__
1.7V /2.0V/ 2.5V LS Osc. ) LS Crystal ) [ [2S X 1 ] [ Snoop Pin Detection ]
USB LDO 3.3V 10 kHz 32.768 kHz | USB 2.0 FS Device | | External Bus Interface |
E \ 7 - AN J

Joy of immovation
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Nano120 4351

Core
e ARM°’ Cortex®-MO0 % + 42 MHz
o EAIES 32-bit IEHIEILASS
Memory
o [NEZ 16KB SRAM
e [N#R 123KB APROM
o [N 4KB LDROM
Clock
o [NER 12M & (0.25%) - 10K @R
o AN 32.768K 4 ~ 24M
ADC
e 2MSPS
o 12NEE
e RNEZ=E
USBZEMA (81 i =2)
RTC
e 80BN
DMA 4E& - 1% CRC
3/ SmartCard %[ + &F& 1S07816 FISE

GPIO

o —ib 0 5|HIEZIFsvEIA
o HTNI0 ZHO LUEN TR

UART
o HEEMRIE
o HW/&FIFO
o RS485
RERIRINGE 1uA
I B2 B i8] 7us
96bit UID - 128bit UCID
TERE : -40°C~+85C
T{EeBIE : 1.8~ 3.6V

3145 : LQFP128(14*14) * LQFP64(7*7) »

LQFP48(7*7)
5 swD EO
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Nanol20 SmartCard

1ISO7816-3 38 & - 3B EMV2000 5858

Ea Rt 55 3R (sc_cLK 51T 5) Tl 4R1E

UL LE it & 25 Al o] Jr 12

guard time O] R 1

15 11 24-bit ] 24 8-bit 1+ #2& - AT ATR 1 wait time 12
Sz #5 auto convention

it {F IEThBETI AC &

Tx / Rx SRR B RO E

TE 4S5 45 activation / warm reset / deactivation 75l

MR KIFFR - ZFFB 5N deactivation

15 UART &3
BN BEBENRISE RO RIE
Rx FIFO B DI fC &
Y1E - BN
1 3E 2 B

J-Oj of twmovafion
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M on

B & EMV2000 TAIE - ol FHFER1TI

_REd

] UART+Timer {24 - {£0]

FETRITI
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BB S Z SmartCard &

FTFFsciEO
SC_Open(SC2, SC_PIN_STATE_LOW, SC_PIN_STATE_HIGH);

FEF@EA
while(SC_IsCardinserted(SC2) == FALSE);

Activate slot 2
SCLIB_Activate(2, FALSE);

EATR
SCLIB_GetCardiInfo(2, &s_info);

LU/ A&

SCLIB_StartTransmission(2, g_cmd1buf, g cmdllen, g_cmdrsp, &g_cmdlrsplen);

T of twmovafion
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K]

=

B SmartCard FEOBEZFHAY3I Timer -

INEG

31 1SO7816 1%
USB FS Device 33

Timer - 5N BIER

H EFS 1S07816-3 T & EMV2000 #I3E

31 J8Y SmartCard %[ 0]787E EMV2000 A

T Guard

fffffffffffffff
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s

=

18RRI R — DIRERA

» Nano112 E /¥ %5

3
’

.

50




B R R NER

B Nanol12 s
B Nanol12 A%
B REARYFE

AN

A

X
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B EINEE 1M~ 4Mm
m 1@ ZE 8]

o IFEIRNT : 4s/85/16s

o MMET : 8R/s HE 4R/s (1sTFE 1R )
B MBUS ] IrDA EEHOHRITIFR
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T {EIR3E

] 3 =
o ; I]Illlz + JILEE 91\\\2

B EEENEENS[RIE

o HHBENERNTEEN  MANRINNEEERE
SHEREE AEEBIVEZE - NEBEZERNA/NSRIE
R IEEE R & - HIL - o llERian=E -
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Hithig = KRR

mKE
mR=EiT
BS3E
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Nanoll2 HIRE
Memory Timer / PWM Analog Interface
APROM 32/16 KB [ 32-bit Timer X 4 ] 12-bit ADC X 8
[ LDROM 4 KB ] PDMA [ Watchdog Timer ] Analog
Data Flash ) Window
Configurable Watchdog Timer
‘ LCD
[ SRAM 4KB PW Capture
. r J N J o r J . J
AHB Bus Bridge APB Bus - |
1 | |
Power Control Clock Control Connectivity I/O Ports
f ) ( ) ( UART X 4 ) General Purpose
LDO PLL (2 from ISO-7816-3) o
s N ( )
HS Ext. Crystal - Lsiallz)g.sc SPIX 2
Power On Reset Osc. 4~24 MHz 3r2y768 kHz- ' < External Interrupt
— : — _< 12C X 2
f ) HS Osc. LS Osc. . " ‘
LVR 16/12 MHz 10 kHz ISO-7816-3 X 2 Reset Pin
\ Y, \ J A 4
S—AN (. J (. J
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NUVOTON



Nano112 43553

Core
e ARM° Cortex’-MO #Z + 32 MHz
o EIEZ 32-bit BHIEEASS
Memory
e [NER 8KB SRAM
e [Nk 32KB APROM
e [Nk 4KB LDROM
Clock
e [NER 12M/16M &R - 10K BR
o SN 32.768K 1 12M
RTC
e 80BN
DMA 4} + 188 CRC
SC 0 - 51507816 35
2% ACMP - BRI 30 ADC F1 Sigma-Delta
ADC
LCD 4*36/6*34
e R-Type * C-Type * Ext-C Type

GPIO
o —UI5 10 5|fISZ#F 5V tolerance
o B0 BOLMERPITE
UART
o  IIFEHRIE
o /& FIFO
° RS485
REIRIEINFE 1uA
15 B8 A B 7us
96bit UID - 128bit UCID
TEERE : -40°C~+85C
T{EEE : 1.8~ 3.6V
4% . LQFP64 (7*7) * LQFPA4S *
QFN33 (5*5)
X swp #EO
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Nano112 {###

B E R/ 7 LeD IR

B (KRR .
o THFEAR + EE4/] <10uA
e LCD x5 Ext-C 123

e UART XHFWEIH TN =ETE -
—1200bps + HFT5 8.33m

B CLKO 5|BIo] LU E 1 58
B ACMP ZHFEFRIT ADC -

1

ol

T Eﬂu H

B IREE

L

=8 =
1=

B8 /m |
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RTC + LCD Mode: (RAM retention)|lnternL C-Type 9.5uA
(Power down with LXT and LCD (wWith internal Charge pump)

enable)

CPU stop InternL R-Type 200k €2 —
Clock = 22 . 768KHz7 CryStal tWith internal BDDHQ G.4us
Oscillator resistor ladder) 400k | 3.3v Stop 5.5uA
Disable all peripheral except RTC ¥ N\
and LCD circuit. Without panel External C-Type > Suh
loading (With 0.1uF cap. ladder)

Set LDO output = 1.6W External R-type —_—
Only for Nanol112 LCD series hLWith 1MQ resister ladder) -

RTC Mode: (RAM retention) ’ <_
(Power down with LXT enable)

CPLU stop

Clock = 32.768KHz Crystal Oscillator 3.3v | Stop 1.5uA
Disable all peripheral except RTC circuit

Set LDO output = 1.6W

Power Down Mode: (RAM retention)

CPU and all clocks stop 3.3V Stop 0.65ul
Set LDO output = 1.6W Ao J
Wake-Up time from Power Down Mode

Clock = Internal 12 MHz RC Oscillator 3.3V [ 12 MH=z Bus
[from wake-up event to first CPU core valid clock)

Wake-Up time from Power Down Mode

Clock = Internal 12 MHz 3:: Oscillator . ] . 33v | 12 MHz Fus
(from interrupt event to interrupt service routine first

instruction)

Joy of immovation
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wEREREBEETA
mES 5Kz .
e Timer
e RTC
e |CD

o SPI IXTNER KU A& =8
e UARTO MBUS

e UARTLIR

e GPIO Tt

e J&# A power down

of immovation
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BT

-

~

(1)

Nuvoton

Third Party
Writer

Customer
Target Board

SWD

- 33
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=~ 1H (2)

SWD Interface
to NUC120 (U1) Power Adaptor
(Powerl)

SWD Interface X 6 (JP3)

G¢ 66 94V0 .-

NUC120

Nu—-Link MP Vi, 2012-08-07

([
USB Device
Power Supply (J1) Hévcv;Ton




INGG

B iEHHEREMEYES  ETEFPHEA
B XFHARM® Cortex®-MORAtZ L » (EThFE - ZE4l <10uA
B UART BASMER 32K B iR
o U RIEIIEIREE 2 5
o R —EFTIE A MREE RS
N CLJI;O 5] U E NI HiRR S - BEETE R

B ACMP 258/ ADC - ACMP fit’& Timer 8iFHYE -
IR BB RSB ERIE

ooooooooooooooo
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L FTEIRATS
| amaw iR (v

BN AFIESEWIRR MBI 2B ERInE RS A In s Bl R A E 1)

ViVIS

BARE  Bessssamnts - = . TSR B A B 5 -
ERINE W EEKW MW~ EmW
EHmEE /N F1em Fem~Em

L EE SRS | EERREERS
AAMRSE 2 EHNES (65%~75%) 2. FEeR AT B A B S

3. AN B R 3. T —HE RS

| S IR B BT | %% SEEBDE
MR 2 REMEENEE ). AN RS

3. %E%E'ﬁ(é}ﬁ?m#?ﬂ 3. /}Qﬁjﬁ}j?&#\: (5N%~ENY%)

iy il

AR

AGWP £ Rez et il
i

:’;

>M



Ttk FEEBEX A AR

WPC A4WP PMA

Full Name Wireless Power Alliance for Wireless Power Power Matters
Consortium Alliance
- ° CAlliance for
q' Wireless Power :P
Basic magnetic induction magnetic resonance magnetic
Technique induction
Member
200+ 100+ /
Number
Certified
+
Product 700 0 /
Main Philips, Panasonic Qualcomm, Samsung & NXP BlackBeny,
Member & HTC Starbucks &
NEC
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onOr Aifim g
a ——— - waine 7
rre (-‘)“-.m“’“ .
.“..‘-“’;‘:“ Zisyers BIFERG
MC-POWER YL G £3wox
L - A
A p T— l.u—o-«.--
- m'm
GENE e eno e
ol <tk US
S g NOKIIA |
s LRERICS PHILIPS
o Gmzaze D s
SNTS s
AR W FE—— <7
Warier pocagen SETE Yo
e RRC__?¥px
- o '_ sanXi V&N
o sumida . Cen [ feer o |
@ —— STOK FoSD L ee——
Droimean g
RO [P § 0
BLAACEYN  —— AT —— ™™

e
tetoTeca == I A2 < viais 3
\_Um‘n =R oo n:;uu"g;
el it imation SGS ¢

ITeew | . ﬁl'-‘_ *..l"‘:"' ~—

-' A L
——= T e
e gERE
= S

0
e

RT WPC

« Founded in 2008

213 members in 20 countries committed to

promoting and advancing the only open
global wireless power standard, Qi

- 28 Taiwanese companies members today

- Members include Aircharge, Belkin,
ConvenientPower, Delphi, Foxconn,
Freescale, Haier, HTC, IKEA, Leggett & Platt,
LG, Motorola, MediaTek, Microsoft,
Panasonic,Philips, PowerbyProxy, Qualcomm,
Samsung, Texas Instruments, Verizon

Wireless, among others

» Addressing a range of consumer products,

applications

* Network of WPC-certified labs around world
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- iy
IDAES!]
50M+ Qi-compatible devices in circulation H.H.‘!!.l.ﬂi@

700+ products certified ~

3,000+ public Qi
locations

2 8 E3ZocEent

B CHIOEECE B

80+ smartphones

15 models of cars = a ﬂ......i '

Qi built into furniture ’

Y =




Ktk FE 172015 EREH

‘ B 20155F4H Samsung Galaxy S6 #1S6 EdgeS A / =FMRNFTEBIA -
] RETINB 2PN LEATBICESREEERL - WESHEFEE - T
ZaBENEEZIN)\WEIOZEERH - SEBRETRENT -

B 2015F6AEXRIEL F —RINTEHABXREMAY - LA
BEIE ~ At ~ JEEA LFR U EB|mT AT EL @ ILTREEAETEER
MR FH TR - EXEEIRIBEIAVEEE FE EHolly Harrawayld + B
XL LEEFTE "THEEHE - BEAZR -




L& FTBHIAEIE
B FIKWPC Qi NNE L L FTEGRLGEE

30,000

25,000

20,000

15,000

10,000

5,000

2013 2014 2015 2016 2017 2018
Joy of immovation
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Communication

Controller

Controller
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X

WPC QiE4kFEEBF R IIIE

A6 12V
A1 19V

A6 12V

A10 19V l O A11 5V
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NuMicro Mini55 FEZS#]
B ARM® Cortex ® -MO core HE PWM
o Ei5 L{FIMZE48MHz e 6x16-bit PWM
o EB[EHA 32-bit BHTIERR o [TfhERS48MHz
o EAFHA 32-bit IBEBRIEES o TIEEANYISFRIMANTST
B Fi4z3 o ZHEANWHERN
e 17.5KB Flash o IEXOIZRiZE
e 2KB SRAM o TIHFAZELL/EHfN A ADCEH IR
o  2kB Flash for ISP loader o IIFLERF|EMELAPWM - EBHIPWME L
m EHSMNE BRI R IRIP
o 12 33E - X1EZ 500Ksps, 10-bit ADC = Hft
o SERFLURRTARE - PWM ALK - SN © WRELMEE :21vv 55V
SRR o« FUREIIFEE : -40°C~105C
o 2P EIIERER e 128-bit UCID
B BN
e 2xUART
e 1xSPI
e 1xI2C ilisndian

nuvoTon




i R

ety
=]

T4k 3TER

‘—-l

*

voTon

Nu

B 1

HMEL TR R

1.7

NVSP0006 V

24628
¥ 1RLEHS

NUVOTON
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BT FT R R T 5

B ATk 3 7‘5*4-:#&
e Mini55LDE/ZDE 32f1ICPU/48MHz/1TTR Az AR R EBE

48MHz 16-bit PWM
B RIRTS%
HBEQi 1.1%r 8
MSINRIFEE

B Z25TREE o ZWHN ( FOD)

a4 Mini55

PULSE

1= S i cAPTURE

mz e
£ E
4 x PWM EIH83EKX - =85

TR IRIF

BB E WS

v ¥

FEEETE7RAT
—b IENS5 28

V)R 2R

A
EE.IJ".!:IIIL 2

b —_— WA IR

B3 [ S 12 Joy of immovation
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B
gd_\_\*b'

80. 00%

T7. 50%

75. 00%

72. 50% / \

70. 00%

67. 50%
65. 00% /
62. 50%

60. 00%

B (%)

57. 50%

55. 00%

52. 50%

50. 00% . . . . . )
0.00 1.00 2.00 3. 00 4. 00 5.00 6. 00
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Why Nuvoton?

B Nuvoton: _
WPC IEXN& R

® Nuvoton:
FEIBIWPCIAIE

B Certificate No.:
GZES1411013461IT

-

B NuvotoniAiF 556 o] 4
gF‘)ﬁﬂJLi‘_lAlIE

B ARG ERMA - ANith

AR3ZF5

Bh

Certificate No.

Certificate Holder :

Product Submitted :
Model No.:
Transmitter coil type

Manufacturer :

Compliance Standards
Compliance Evidence
Interoperability Standards

Interoperability Evidence

Thiz cersficase is onty vasd for the

= Goez not permit the uze of the SG2 PRODLK

Member of G2 Group

Qi CERTIFICATE

GZES14110123481IT

Nuvoton Technology Corporation

No. 4 Creation Road lll Hsinchu Science Park

30077

Hsinchu

T™™W

Wireless Power Charge

NVSPDO08

Al

Same as Certificats Holder

System Deserlptm Wireless Power Transfer Volume
ow power P = Compliance Testing Ver1.1.2

GZEo 141 |0|346 31

Qi Interoperabiity Test Specification v1.2
IDD04150304T

n With the test cats cetaied above.

CT CERTISICATION MASK.

2015-04-27

S-CSTC Standards Techmical Senvices Co., Lid. and may not be reproduced other than in
Manager. Thiz venfication iz subjected to the govemance of the Genera! Conditions of

Societs Ganerae o= 2urvelliance)
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X

B4 R RRA T R RIS

13 BE S Ui

Cortex® M0 50MHz
36/68KB Flash / 8kB RAM

i

¢ Cortex® M0 50MHz
e 32KB Flash / 4kB RAM

* 50Mhz PWMx 6ch =R « 100Mhz PWMx24ch (B #E3EX)
(B 4T IEX) « 12-bit ADC
SPI/UART/12C « TYEBE : -40°C~105°C

T{ERE : -40°C~105°C
QFN33/LQFP48 Package

& i

W ‘ ' ' - }

Cortex® MO 48MHz * Turnkey Solution
16KB Flash / 2kB RAM

e ¢ Passed Qi certification -
48Mhz PWMx 6ch (B A 3EX) . QiV1.1.2 A1l standard J5 2% 75 B2 MCU
10-bit ADC, ext Vol ref . W 759%
EE o

BBETEEE 2.1V E 5.5V 2 .
Trge wewse o ZERSNE (LN
BHE : <suA (RAM BIE(RSS)  © FORINGRP

Joy of immovation
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LQFP48/LQFP64 Package

I
>







JTRX él:l

B NuMicro® Cortex®-M 32 i782 B 37 7= 114
e M4 :M451/52/53/51M Flash 40K~256K, NUC505 Audio Codec
e MO : Mini58/M0518/M0519
e 8051 :N76E616 T5LCDERTE
e Touch IC: NT06/08, NT16/18.%%§U

O Q_Uhﬁﬁﬁfrﬁlfi—.—u

e loTNAHKITENTA

o %?ﬁ?&*]_\_m}_‘_ﬁﬁj_\j—?h
WFIN A E
TRAIREENATE
RENHFZE - DIRAEREH
T FTTEEN AR E

B ENERRNBRRGTENTA
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