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Téng quan vé bd xt Iy ARM Cortex-M0

ARM Processors roadmap (Lo trinh phat trién bo xir Iy ARM)

Strong roadmap, optimized for embedded
memory systems
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Deaply embedded processors
oplimized for microconiroller
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ARM Cortex-M Series:

.MB*M:'. SC300™

B cortex-m1 Cﬂffil‘ﬂﬁ/

_E\H

feature-rich OS and user applications
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Téng quan vé bd xt Iy ARM Cortex-M0

ARM Cortex-M Series roadmap

Designed for microcontroller applications
Broad software development tools and RTOS support

147

1.2
147

0.8
0G4
0.4

0.2
0

1.25

8-bit (B051) 16-bit ARMTTDMI ARM C rtex ARM Co tex
& (Thumb)
DMIPS/MHz 0.75 (Thumby)
0.95 (ARM)

Gate count 45k 12k
Cortex-M1 Number interrupts 2 1-32 + NMI|

Interrupk pricrities MNone 4

Breakpoints, Watchpoints 210 42, 21

MPU, integrated trace option No No

Hardwars Divide No No
FPGA Low Cost MCUU  High Perfarmance MCU

—

43k

1-240 + NMI
8-256

8/4, 211

Yes

Yes

a trinh phat trién dong ARM Cortex-M Hi¢u nang cia ARM Cortex-M0__




Gi®i thiéu vé Nuvoton & Céng ty TULA

nuvoTon

%ﬁ E *ﬂ ﬁ Microcontroller

founded by winbond Appﬂicatjgn IC e Industrial 8-bit MCU
# Industrial ARM 32-bit MCU

_ Vimach irng dung o ARM Video SoC
Established on July 1st, 2008, Vi diéu khién

a spin-off of Winbond Logic '
business in Taiwan. Audio

¢ ISD ChipCorder®
Application IC ¢ emPower Audio™

: . + ARM Audio Soc
Vimach UJ.ng dung ¢ MaxxAudio Sound Enhancement IC
nhac, audio

+ Super I/0 (S5I0)

14% Cloud & + Embedded Controller (EC)

Computing IC

EC + Power IC
S Vi mach dién toan  Voltage Level Shift IC
¥ Computer dam may (giao tiép + Hardware Monitor IC

ngoai vi Computer) * Trusted Platform Module (TPM)

Foundry + Bus Interface Bridge IC
Foundry + High-Voltage Power IC Process
Service + Flat Cell Process
_ ) . + Embedded Memory, Mixed signal
D|Ch VU San xuat Process

chip ban dan + General Logic Process



Gi&i thiéu vé Nuvoton & Con

gty TULA

@ TULA Solution

\'/

Established
on Sep. 3rd,
2009, found
by Mr. Le
Anh TU as
CTO of
HANEL
Corporation
in Hanoi.

CONG CU VA THIET BI DIEN TU CHUYEN DUNG

LINH KIEN BIEN TU VA DICH VU PHU TRO
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\ TULA Solution

DEVICE FPROGRAMMER
DIGITAL MULTIMETER
LOGIC ANALYZER
OSCILLOSCOFE
DATA LOGGER
SOLDER TOOLS
ELECTROMNIC LORD
OC POWER SUPPLY
SPECTRUM AMNALY ZER
FUNCTION GENERATOR
COMPOMENTI LCR METER

EMT & FPCBA EQUIPMENT

ELECTROMNICS COMPONENT
EMBEDDED ELECTRONIC TOGOL




mcu 32-bit ARM Cortex-MO0 cua Nuvoto_

Vi mach wng dung vi diéu khién

'S ARM926EJ-S/200MHz
v Strengthen the market coverage Fe-atures!ﬂich
= ARM946/144MHz
§. between ARM7/9 and 8051 S
3
o
=
(@]
1]

Cortex-M0/M4

ARM7TDMI/80MHz
8051 Ultra low cost
Features Rich SoC
ARM® Cortex™-MO0O/M4
8051 . Connectivity and

Features Rich ' Features Rich
Microcontrollers . Microcontrollers

- - : » Price
Low Mid High




L6 trinh phat trién dong MCU/MPU

Over 20 Years MCU/MPU Development

8051
8-bit MCU

World’s 1°t eFlash base

Has shipped over 450 Millions chips
Flexible package 16 ~ 100 pins

Up to 40 MHz

ARM7/9
32-bit MPU

* MPU - NUC700/900
* Upto 300 MHz
* Ethernet, USB 2.0
Host/Device, LCD display
uClinux/ Linux, WinCE
deo MPU — N329
SDR/DDR embedded
* CMOS/MIJPEG/H.264
* SPIE Flash MCU — NUC500
* Low cost/High performance
ARM7
* Data intensive applications

Cortex-M4

NuMicro™ MCU

* Ethernet, crypto

* USB OTG, USB HS

ASSP optimized for Audio,
IMC, Computing. DSP lib

Cortex-MO
NuMicro™ MCU

* Has shipped 60MU. #1 WW

* 190 P/Ns->250in ‘14

* Price starting from 29 cents,
offering 32 bit performance
at 8/16 bit price

* Stand-by power as low as

0.65uA




MCU 32-bit ARM Cortex-M0 ctia Nuvoton

(Flash) Danh muc san pham NuMicro va cong nang

2048kB ,

Value Line Low Power Line High Performance Line SPle-Flash Line

1024kB

NUCS00
ARM9
SDRAM

>200 MHZ

512kB

" NUC700
ARM7
SDRAM

_—

256kB

NUC400
M4
84 MHz

Nano200*
M4
36 MHz

128kB

NUC505*
MA4F,
SPI Flash
120 MHz

NUC200
MO,
Nanol00 §& 72MHz
MO . =
32~40 MHz NUC100
MO
50 MHz

64kB

" NUC501/

NUC502
ARM7
SPI Flash
80 MHZ

32kB

*: Under Develop

Mini51
MO, 24 MHz

N79E/N76E
8051

cvMo | ¥ owa
Low Power . Low Power




Danh muc san pham NuMicro va &rng dung

512K

MCU 32-bit ARM Cortex-MO0 ciia Nuvoton

Products Portfolio and Applications
MTE?U**

A

256K

128K

NUC470*

. * : Developing
MTe30 *#*: Planning

¥ NUc240*

J Nuciao |
§ NUC230* |
| ISEVD

. Mini51

Industry Control Low power UsSB Notor Car Audio
Applications Application Control Accessary

Application
e




MCU 32-bit ARM Cortex-M0 ctia Nuvoton

Tiéu thu dién nang cua ho NuMicro

Power Consumption

900 7
200 +
700 +~
600 -
500 A = OP current @50M
a0 o AllIP clock are enabled
y Hm |dle current @ 50MHz 3V
200 - All 1P clock are enabled
200 +
100 -
(8] ;
(%] (%] Py % Py o
a3 N = ) <&
= < ==
NUC100 NUC120 MOS1 NUC122 Minis1 Mano
500 BBO 620 360 580 200 us/MHz

600 560 360 300 300 a0 uA/MHz JE—




mmu 32-bit ARM Cortex-MO0 cua Nuvoto_

Nuvoton M0 Family Strength — Diém manh cia déong MO

Competitive Price
32-bit performance as

8-bit price

Wide Operation Voltage
25~55V/1.8~3.8V

Nuvoton
i ARM-Cortex
MO Family

o —

Real Time Clock
NUC200/220/230/240
Capacitor I/O / Voice core

Rich Peripheral
USB2.0: NUC220/122/123 e
CAN/LIN: NUC230/240 Mini51
M051

Program Protection NUC

128-bit UCID
96-bit UID

ISO-7816-3
(Smart Card Interface)
NUC200/220/230/240




MCU 32-bit ARM Cortex-M0 ctia Nuvoton

Compare with competitors — So sanh véi hang khac

Application

Industrial
Control

Security
System

IPhone
Docking

Elevator
Automotive

Product

Number Feature Competitor
Wide Oper. Voltage :2.4 - 5.5V
MO51 High Reliability ESD >6KV, 4KV EFT STM32F050/051
8ch 12-bit ADC @1Msps TI MSP430
Embedded HW Divider
N Wide (?per. Voltage :2.4 - 5.5V STM32F030
Mini51 Small Size Package QFN 33(4x4) Mircochip PIC16F
Full PWM Function to drive Motor P
ARM-MO Core72MHz, UART x 6
NUC200 An“'copledl’&zcg'bﬂ UCID STM32F100/101
High speed ADC 800kSPS
NUC122 ARM-MO Core72MHz,
NUC123 68K Flash/20K RAM for Computing STM32F103
USB2.0 FS, 8 end-points
nuaso | T e 24-asv | sTM32Fi03
NUC240 per. VOTtage -2.4= >.

High Reliability ESD >6KV, 4KV EFT

How to act

Competitors Weakness
Don’t support 5V, need extra LDO
Poor ESD reliability (STM)
Higher Price
Long Delivery Time

NuMicro ARM Cortex-MO0
Wide Oper. Voltage 2.5 - 5.5V
Short Delivery Time
Competitive Price
High Reliability ESD/EFT

RS =




MCU 8-bit 8051 va Audio IC ciia Nuvoton

Memaory 4T 8051
128 5 SPI, 2*'UART, 2°1PC
(K-byte)
PWM, Data Flash

10-bit ADC

84
Standard 4 T-2051
WT9EGxx | 22x
32 WITEGTE | 058
Standard 12T-8051
NTBE36E / 517 / 059 / 055
18 WTEES16 / 058 | 054/ 052
LPC 2051
S MNTEEBEBX BT/12T 8051
MNTI9EBSx [ Bax UART, 5P, PWM, Data Flash
+1% internal RC
4 mut;:‘f:fxzum VI 47 BUSY
*C, 5P, UART
PWM, Data Flash, 10-bit ADC
9 1% internal RC
16 20 28 40 44 4g 100 Pins
' [ singl |
d B Bl ke neessgemnsion | | o
Line Driver Ot 1L Plavback | , L

1502130
1804000 | | 1801900
= LV-328V
HMJHEIBH . S et o ey

= Plarsback-anly * 27-3.0¢ £ 216 Mn NETEY it
2W Mono W Mona Class AB f ﬁf:ﬁ:’-‘d Fash E ;:-nf:a:“h:rh - RECOVO/PIADACK - RECOIO/PayDack - Class0
i . = Reg/ . fos N -
Class AB Fixed Gain = ClasD « integrated flash - ?;’fl igices . l;:;_;:iﬁ,ﬁj‘ input m
T = Y . 4
1503800 + Class-88/Chss O N EgeD ; 1
NAUS2011 NAUS224 vl '

2.7 ka 5.5 | J * 47123 sec
2W Mono Clzss AB 3W Mono Class-D WV Stereo Class-Dr il st - - Recordiaypact
Headphone Sense Variable Gain 2-wire Interface Class-D i o - 27 - 36V . 24-smH R ol

g : 7 = Rec/Playback - 24-55% Trigger inpy
3 Extemal 591 Z - EG Min s 20-EBDEEC . Cladd
Wariable Gain flosh memory  © CME-ABCIEND s ol vk s Esmluee Clasi-AB
far audio = External 571 Bash = Bhulbi-messags = Muli-message 15D4810
NAUS214 NAUS223 NAUS220 e e T - - - 1S018C16
g . @ storage o Clags-AB, AUD Abgh = CHEgs-0 I1SD1E06
1.5W Mono Class AB 2.9 Mono Class-0 W Stereo Class-D Stereo — S
With Speaksr Protection 5 Gain Steps 2 Wrms Line Driver +. 54 susonds * Recoed/Plaghack
e * Automotive AEC-Q100 Qual s b
* * Class D (~1W) » Case-AB

« F-channel mixer



Mang trng dung dong NuMicro

Track Record of NuMicro Series

kindle fire

Web, movies, apps,
games, reading
and more, with
built-in Wi-Fi

§ —

@ é{ﬂ@
< o) Lo

Medical / Home
Health Care  Appliance fi—
Lighting

Industrial Environment / Pollution
Control Surveillance




Tai nguyén phat trien (hardware/software)

Céng cu phat trién cta hang
(Development tools)

B NuMicro-SDK

B Nu-Tiny-SDK

B Nu-Link-Pro

M NuGan

@ swe e ol
—rr e el NU-LB-Mini51




méi nguyén phat trién (hardwarelsoftware)‘

Céng cu phat trién phan mém

Third party Tools

D> KE I L www.keil.com

Tools by ARM

@ IAR WWww.iar.com
SYSTEMS

C O 0 (: U;{ www.cnncux.nrg/Nuvntnn.htm —T"." _§

O ETERST T 1623 | www.rowley.co.uk |




Hwéng din Thwe hanh véi Kit ctia Nuvoton

Development board
(MCU NUC140VE3CN)

ICE Bridge
Nu-Link

UART
5V DC
Power

SIAR

SYSTEMS

> KEIL

An ARM® Company,

usB
Device

WAUS822
Cadec

Line out

Line in

Key

GPB15
GPIO

Buzzer

Variable
Resistance

©IAR
SYSTEMS
ICE (Nu-Link) o

QO OX

i

= PC
£3 | uUsB —
' g —)

>

KEIL

An ARM® Company

8 =

CANI/LIN

7-Segment LED

128764 Dot Matrix
LCD panel

EEPROM

SPI| Flash
LED
Reset

3x3 Key Matrix



Tal lieu tham khao

“* www.tula.vn @ TULA Solution
< WWW.nuvoton.com
s www.nuvoton-mQ0O.com NnuvoToN

¢ http://sourceforge.net/projects/numicronulbnuci/files/?source=directory

We bring 32-bit Performance at 8-bit Prices!

32 bltARM Cortex”‘ MO- Mlcrocontroller

I |



http://www.tula.vn/
http://www.nuvoton.com/
http://www.nuvoton-m0.com/
http://sourceforge.net/projects/numicronulbnuc1/files/?source=directory

Thank You [

Chuc cac ban thanh céng!

F
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