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Téng quan

MO0516 14 vi xir li nhung 32-bit 161 ARM Cortex-MO g dung trong diéu khién
cong nghiép, cac giao tiép truyén thong. Pay 14 vi xir i nhiing 32-bit gia thanh thap
tuong duong va1 MCU 8-bit.

Ho M0516 ¢6 thé hoat dong véi tan sb 1én dén SOMHz c6 hd tro day du cac
tinh ning cho diéu khién cong nghiép va cac tmg dung can tdi toc d6 xir 1y cao cua
CPU. M0516 c6 32K/64KB flash, 4KB data flash, 4KB flash cho ISP, 4KB SRAM.

Tich hop nhiéu module giao tiép ngoai vi nhu I/O, EBI, Timer, UART, SPI,
12C, PWM, ADC, cac b Watchdog timer, Brownout detector, ISP, ICP.

MO0516-DIP40 duoc thiét ké theo tiéu chuan phan cimg ctia Nuvoton cung cap
nham muc dich gitp nguoi sir dung giam thoi gian thiét ké phan cing va nhanh tiép
can phat trién phan mém cho M051. Két ndi tryc tiép tir Board ra cac module ngoai
dé thyc hién ung dung cu thé.
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1. Download Files hd tro bién dich, nap va thw vién
1.1. Download va cai dat trinh bién dich Keil C Keil C V4.72a
1.2. Download va cai dat Drive Nu-Link phuc vu nap va Debug

+ DM Download
= Online Products Selection
= Qur Track Record in
Longevity™=w' -
= Distributar Information

14 14
r A Al .. 9 2 A
Buodc 1 | Két noi véi trang chu ctiia cong ty Nuvoton
Website: http://www.nuvoton.com
14
Budc 2
n [ 1] [ 1]
Microcontroller Application IC 2" Audio Application IC i Cloud & Computing IC
ARM Microcontroller ger o Power Management
R Cortex™-k0 NuMicro ™ ver 110 for Desktop '©5
dIPC = PWMICs
2510 with uC for = DDR Bus
= Audio COD Termination
. Desktop, AIO and
2051 Microcontroller = Audio ADC Sarver Regulator 08/27
= 50C51 Microcontroller - 12T = Audio DAC updated!
08/13 updated! = Audio Amplifiers General Purpose IO, pyar cyitch
= 50C51 Microcontroller - 4T = Precision ADC 08/20 updated! = General Purpose 'O = |jnear Regulator
= 80C51 LPC Microcontraller ARM Audio SoC Hardware Monitor = Others
ARM SoC = AUIEnablers = HAN Monitor for Bus Interface Bridge
= ARM Video SoC et Deskiop & Server ICs
14
Budc 3
2 Products £2 Development Resources £ Technigg
= MCU Products Brochure = Products Brief, DataSheet
+ English = Technical Referance Manual - .
e . Device Driver and }

Development

Migration Guide
Application Motes
Reference Design

Software Library

Budc 4

Programmer Software Tools Package

Fiile mams Do szdigtion Version Date
R icP Programming Tool V1.22.6040.2ip MuMicro ICP tool & user manual V1.22 6040 p=aay
-,E Rarvigion History 2013
0 15P Program e ST TS - : 01-20-
t 2oz MHullicrs ISP Pragramming Toal & used manual 1.42 a0qm
Chon Nu-Link e Frogummcolimob womenall| #0080 | V2
U HuGang qgrs er sofbwa us EANUE VG 201D
i N
Driver for Keil
Nu-Link
D s oaipition Version Dante
This driver is 1o support Mu-Link bo work under -
s 22,6040, - 8 7-19-
el e L S nEE} Keil RVMDK Development Environment for all | V1.226040 | ‘oo13
[E1T HuMicro Family Devices b
. This driver i15 10 support Mu-Link to work under =
q Mu-Linkc Ewbier: S LR EWARRE V.X2.6080.20p 1AR EWARM Darvglapmgnt Ermdrcamiend 1Gr all W1.22 6040 02:013

T—. Revision History

HubMicra Family Dévices

Buoc 5

Tai vé Nu-Link Driver for Keil RVMDK
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1.3. Download b thw vién M051 SeriesBSP_CMSIS V2.01.002.zip

Buoc 1 | Két nd1 vai trang chu cua cong ty Nuvoton NuMicro
Website: http://www.nuvoton.com
Budc 2
n HER (1 1]
Microcontroller Application IC 2" Audio Application IC 8" Cloud & Computing IC
ARM Microcontroller ger o Power Management
TR Cortex™-M0 NuMicro™ per 0 for Desktop ©°
dIPC = PWMICs
2510 with uC for = DDR Bus
= Aydio COTE Termination
. Desktop, AIO and
2051 Microcontroller = Audio ADC Server Regulator 08/27
= 80C51 Microcontroller- 12T = Audio DAC updated!
08/13 updated! = Audio Amplifiers General Purpose IO, povar switch
= 80C51 Microcontroller - 4T = Precision ADC 08/20 updated! = General Furpose 'O = Linear Regulator
= 80C51 LPC Microcontroller ARM Audio SoC TR = Others
ARIM SoC = AUI Enablers = H/W Monitor for Bus Interface Bridge
= ARM Video SoC oo Desktop & Server ICs
Budc 3
¥ Products < Development Resources 0 Technigg
= MCU Products Brochure = Products Brief, DataSheet
» Englizh = Technical Reference Manual - .
+ Chinese = Development D'EVIC'E D['lV'E[' a“d |
» DM Download - Software Library
= Online Products Selection | et
= Jur Track Record in » Third Party Tools
Longevity“"s“"' = Migration Guide
= Distributor Information " Application Notes
= Reference Design
Budc 4
M051 series software package based
on CH S M. aciocaio
M051 SeriesBSP_CMSIS_V2.01.002.zip Chon Thuw vien X2
ED 051 Series Driver Reference Guide_EN_V2.01.002.7ip Sample theo chuan 08-29-2012
Revision History
|
M0§1 ) SerlelrsBSP_DlrectReg|stemccess_EN_\|’1 01.003.2ip ; A ¢ 07-22-9013
- Revision History orsam| chuan Register
Budc 5 | Tai vé M051 SeriesBSP_CMSIS_V2.01.002.zip
MO051 Series Driver Reference Guide EN V2.01.002.zip
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2. Yéu ciu phan cing
% USB cable
s BOARD M0516-DIP40

USEB cable

| |

MO03516-DIP40

Két n6i BOARD M0516-DIP40 véi PC qua USB
Board sir dung truc tiép ngudn cip tir USB vi vay khong can sir dung ngudn ngoai

Cong ty TNHH Giai phap TULA (www.tula.vn) & Tdp doan Cong nghé Nuvoton (www.nuvoton.com)
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3. Céu tric BOARD M0516-DIP40
3.1. So d6 khéi

USB | —=| GPIO21
LED ———
GPIO 1 |==—
GPIO20 |=— —»| GPIO40

Cong ty TNHH Giai phap TULA (www.tula.vn) & Tdp doan Cong nghé Nuvoton (www.nuvoton.com)
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3.2. So d6 nguyén li
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3.3. Sép xép linh kién trén PCB

e ® ®® ® 9 ®®® 58 ® 55> e 0w
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1sp SE225775 03 M *2012-02-00 "l
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3.4. Gi6i thiéu cac module chirc nang tich hgp trong BOARD

LED GPIO 1-40

NU-LINK ME

MO0516LBN

Cong ty TNHH Giai phap TULA (www.tula.vi) & Tap doan Cong nghé Nuvoton (www.nuvoton.com)
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3.5. Chu hinh BOARD M0516-DIP40
¢ Power setting
e USB:5V DCIN
e VCC: Ngudn vao/ra VCC
¢ Debug: ICE_USB
e Két ndi vdi PC dé Debug cho dong M0516
s ISP
e KI1: Dung cho ISP

Cong ty TNHH Giai phap TULA (www.tula.vn) & Tap doan Cong nghé Nuvoton (www.nuvoton.com)
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4. Hudbng din sir dung ma ngudn trén BOARD M0516-DIP40

Sau khi Download vé& ma ngudn cta hang danh cho dong chip M05 Ingudi sir
dung s& dua vao cac Project mau trong thu muc:
MO051 SeriesBSP_CMSIS_V2.01.002.zip dé thay dbi va bién dich theo yéu cau
riéng.
4.1. Bién dich va nap chwong trinh demo cho Board M0516-DIP40
Mo thu muc Project mé project MyProject.uvproj voi Keil C

Organize » Open = Mew folder == = [ @
. MO515eriesBSP_CMSIS v2.01.002 = Mame ‘ Date modified T}rpe
. Document . _ .
) ] — || MyProject.uvopt 10/08/2012 3:13 CH  UVOPT File
|/ LibMO515eries (W = : : _— - .
S & MyProject.uvproj 10/08/2012 313 CH  pVisiond Proje
\u Proje X . ; .
L\iR 4 | Nu_Link_Driver.ini 10/08/2012 3:13 CH  Configuration
. KEIL
Camnlearde | | il | C:
‘. MyProject.uvproj Date modified: 10,/08/2012 3:13 CH Date created: 10/09,/2013 2:03 CH
4 pVisiend Project Size: 16,0 KB

Chon Tab main.c bén trai project va chén doan ma test Boad dé bién dich

=2 E B e 0| 88| myProjea Fa&| s ¢ @
Project 1 system_MO51Series.c | | system_MOS1Series.h | | ] MOS1iSeriesh | ] S¥S.h main.c*
EE MyProject 1 #include <stdio.h>
25 CMSIS files 2 finclude "M0O51Series.h"
: core_cmi 2
: system_b 4 [//Chuong trinh chinh
-] startup_N 5 int main (void)
-5 Source files A=)
. Initializati 7 SystemInit();
8 _GPIC SET PIN MODE (P4,1,GPIC PMD OUTEUT); //Set GEIO
- ) _GPIO _SET PIN MODE (P4,2,GPIO_PMD OUTPUT); //Set GBIO
] retarget.c 10 _GPIO SET PIN MODE (P4, 3,GPIO_PMD OUTPUT);//Set GPIO
11 while (1)
12 [H {
Chon main.c 13 P4‘.I_:l; ;"/.'__.ED Xanh sang
= 14 p42=1; //LED Vang sang
15 F43=0; //LED Do sang
16 8¥8_SysTickDelay(100000);//tre
17 P41=0; //LED Xanh tat
18 P42=0; //LED Vang tat
19 P43=1; //LED Do tat
20 8¥8 SysTickDelay(100000);//tre
21 | 1
22 L}

www.tula.vn
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M3 ngudn chuong trinh test Board:

#include <stdio.h>
#include "MO051Series.h"

//Chuong trinh chinh

int main (void)

{
SystemlInit();
_GPIO_SET PIN MODE(P4,1,GPIO_PMD OUTPUT);//Set GPIO
_GPIO_SET PIN MODE(P4,2,GPIO_PMD OUTPUT);//Set GPIO
_GPIO_SET PIN MODE(P4,3,GPIO_PMD OUTPUT);//Set GPIO

while(1)

P41=1;//LED Xanh sang
P42=1;//LED Vang sang
P43=0;//LED Do sang
SYS SysTickDelay(100000);//tre
P41=0;//LED Xanh tat
P42=0;//LED Vang tat
P43=1;//LED Do tat

SYS SysTickDelay(100000);//tre

}

Thuyc hién bién dich Project chon Rebuild

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

NS @l Chon Rebuild | = = | == /= 12| & EEYD
& B T | 58] weoee E R
Project %] Rebuild ystem_MOS15eries.c | | ] system_MOS1Seriessh | [ ] MOSiSeriesh [ ] S¥S.h main.c
Rebuild all target files - - e
EE My Pl — #include <stdioc.h>
E-E5 CMSIS files 2 f#include "M0O518eries.h"
; core_cmi.c 2
system_M05 4 J//Chuong trinh chinh
o [#] startup_MOS 5 int main (void)
E-&5 Source files A=
Initialization 7 SystemInit ();
#] main.c 8 _GPIO SET PIN MODE(P4,1,GPIO PMD OUTPUT);//Set GPIO
=3 Library files 5 _GPIC SET PIN MODE(P4,2,GPIC PMD OUTPUT);//Set GPIO
- [#] retarget.c 10 _GPIO_SET PIN MODE (P4, 3,GPIO_PMD OUTPUT);//Sst GPIO
11 while (1)

www.tula.vn
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Bién dich thanh cong

Project = system_MOS515eries.c rD system_MO0S15eries.h rD MOS1Seriesh
Elﬁ MyProject 1 #include <stdio.h>
H{ﬁ CMSIS files 2 #include "M0S51Series.h"
; core_cm( 3
system_h 4 //Chuong trinh chinh
e startup_h 5 1int main (void)
=45 Source files A=k
Initializati i SystemInit ();
main.c 8 | _GPIO SET PIN MODE(P4,1,GPIO PMD OUTPUT);//Set GPIO
=3 Library files 9 _GPIO SET PIN MODE (P4,2,GPIO PMD OUTPUT);//Sst GPIO
retarget.c 10 _GPIO SET PIN MODE(P4,3,GPIC EMD OUTEUT);//S=t GPIO
11 while (1)
12 |
13 P41=1; //LED Xanh sang
14 P42=1;//LED Vang sang
15 P43=0; //LED Do sang
16 8Y8 8ysTickDelay(100000);//tre
17 P41=0; //LED Xanh tat
18 P42=0; //LED Vang tat
19 P43=1;//LED Do tat
20 8Y8 8ysTickDelay(100000);//tre
ol }
Vi [} 221
e |@s| OrF 0,7 |« M |

BuildOutput

compiling system MOSlSeries.c...

compiling Initialization.c...

compiling retarget.c... =] L & B

iy .Bien dich thanh cong

rogram Size: Code=3%& R0-data=224 BW-data=1Z ZI-data=3l&

fter Build - User command #1: fromelf --bin ".\obj\MyProject.axf" --output ".\obj\MyProject.bin"
fter Build - User command #2: fromelf --text -c ".\obj\MyProject.axf" --output ".\obj\MyProject.txt"
" A\obj\MyProject.axf" - 0 Errors, 0 Warning(s).

Cong ty TNHH Gidi phap TULA (www.tula.vi) & Tap doan Cong nghé Nuvoton (www.nuvoton.com)
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Sau khi bién dich thanh cong thuc hién nap ma ngudn cho chip
ﬂABhﬂSu-bLi'
Edit View Project Flash Debug Peripherals Tools 5VCS  Window Help
ﬁgﬁ| _Jﬁg\u} = | L = = | ] & |
AN " Chon Load |.

ry
4.

system_MOS1Series.h | ] MOS1Seriesh [ ] S¥S.h main.c

A MyProject | Download code to flash memory | - =
3.2 CMSIS files 2 #include "M0OS51Series.h"
3
: | 4 J/Chucong trinh chinh
startup_MO05 5 int main (void)
J-£5 Source files 6 [
i H Initialization 7 SystemInit () ;
8 _GPIO SET PIN MODE(FP4,1,GPIC PMD CUTPUT);//Set GFIO
I-E5 lerar}fflles 5 _GPIC SET PIN MODE (FP4,2,GPIC EMD OUTPUT) ;. /Sst GPIC
l. retarget.c 10 _GPTIO SET PIN MODE (P4,3,GPIC EMD OUTPUT);//Set GPIO

Sau khi nap chuong trinh vao chip xong chon Debug

Flash Debug Peripherals Tools SWVCS Window Help

B9 - |® B ™R EEE B |®|Chnn Debug Pﬂi@'

MyPraoject |E| £\| ﬁ ":é o

Nhén F5 hodc Run dé théy mach hoat dong

ﬁ PR BOM R EE G| & @)
'_“ - CllQIl Run
Reglsters .l Run (F5) oLy
Register Start code execution| 7: SystemInit ()
E:)ORCIOCICIOJ.B& FIFFFFSE EL.W SystemInit (0x000000D4)
8: GPIO SET PIN H'DDEEP& 15 GPI’D PMD OUTPUT] ://fSet GPIO
0=x00000198 4816 LDR . [pc, #88] ; @DxDODDDlF&

4

system_MOS15Series.c D system_MOS15eries.h D MO515eries.h D 5Ys.h main.c starty

1 #finclude <stdic.h>

2 #include "MO51Series.h"

3

4 //Chuong trinh chinh
I 5 int main (void)
-~ R10 | 601
SR B 7| systemInit();
Eg - 8 _GPIO_SET PIN MODE(P4,1,GPIO PMD OUTPUT);//Set GPIO
FH"{LF'\] S _GPIO _SET PIN MODE{P4 2, GPIO FPMD OUTPUT} ;//8et GPIO
.. 10 _GPIC_SET_ PIN MODE{P4 3, GPIC_PMD OUTPUT} ; /58t GPIO
|::| xPQH i i3l while (1)

[l a . r

Sau khi chon Run mach s& hoat dong 3 Led (P9-Xanh-Vang) trén mach s& nhip nhay
cung tan sb.

Cong ty TNHH Giai phap TULA (www.tula.vn) & Tdp doan Cong nghé Nuvoton (www.nuvoton.com)
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4.2. Huéng din tao code trén website Nuvoton

Ngoai cach tao project thong thuong cho chip dua vao datasheet va sample cuia
hang trén dién dan www.nuvoton-m0.com c6 hd trg phan mém tao Project thong
minh.

Céch st dung nhu sau:

Buéc 1 | Két noi vao dién dan ctia cong ty Nuvoton
www.nuvoton-m0.com chon English

Budc 2
dRetunhome |1 2 34 5 6| MNexth
Filter: A Digests | Recommend Hew Window  Author Replies  Last post
MO51 series development resourcef: i %-5.175i ¢ 33t wamn
RELHAARM Cortox™ MOS0 0T
& WEMOSIRIE AN A SR B S ERBERTE 0 .2 e e
& M051 series development resource (May, 05, 2012) ?:Rr.s.n ?:n 32?13] i
8" MiniS1 series development resource (Mar, 27, 2012) ?:Rr-u-z ?:2; ;A:Rm.u-z s
48" NUC100 series development resource (Mar, 27, 2012) ?:T-s-n i_}, ?;T-s-n -
Budce 3

« MO51 segis - swclopment package
and sample code for each peripherals, with both IAR and Kell supported.)
Chon

Direct register programming)
MO51 Initlization 001
Project Wizard

S V1.02.003 - Software package with CMSIS style
BSP RegCtrlPrg V1.00.002 - Direct register programming

MO51 Initialization Project Wizard

» ISP Programming tool (Programming flash with UART etc, do not need other writer toof)
NuMicro ISP Programming Tool v1.42

www.tula.vn
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Budc 4 | Thuc hién tao Project theo tmg dung riéng bang cach chuyén qua lai cac
Tab bén trai muc CPU&Clock va chon chirc nang cho ting module
ngoai vi riéng

MO051 BN Initialization Project Wizard nuvoTon
—

Tab
hién tai

CRUS Clo If one clock was not used by ar

0PI I—l
CPU & Clock
#c

WM | Select PartiNo. M0516LBN (LQFP48) + | Chon
sP1 Sotoct Clock Sourcs ™, C NP e Clock Value —

enabled in exported source code, regardless of the following settings. The useless clock is shown with

I

Timer
Internal 22 1184M 22.1184M N

‘WatchDog

UART -

ADC CPU,HCLK,PCLK Internal 22 1184M ~ 1 = (CLKDIVHCLK_N) 22 1184M +

‘Comparator ad s D B
SysTick Same as CPU - 22.1184M W

EBI

Cac module
chire nang

Get code dé
nhin code

Back - Next

Need Help 7

Finish

(RN

[ Toeck | [Tow | (CFimen |

More projects nuvoten-m0 forum

Budce 5 | Sau khi di cau hinh Project xong chon Get code dé nhan code tir web
Download project mau-copy doan ma vir tao ra = md project mau 1én
cheén doan ma vura tao ra trong file main.c

M051 BN Initialization Project Wizard

CPU & Clock If Please downloadfM051_Init_Project zip(v2.01.001) Chon
/! and replace the )
10 PIN Copy code
PWM /* huto created by NuSmart */
SPI #include <stdio.h>
#include "M0O51Series.h™ =
Ti #include "initialization.h™ Ilwnlﬂad Pro]ec -~
mer x = s -
. maumé Project mauy
~ - -
WatchDog /% Init System Clock l1én paste deé code & 2
fr——— -= -= —%f
UART void S5¥S Init(wvoid)
{
ADC /* Unlock protected registers */
5¥Y5_UnlockReg():
Comparator
/* Enable 0SC22M */
EBI SYSCLE->PFWRCON |= SYSCLE PWRCON 0SC22M EN Msk:
Flash /* Waiting for clock ready */
5¥Y5_WaitingForClockReady (SYSCLK CLESTATUS 0SC22M STB Msk):
f* Switch HCLK and SysTick clock source. */
SYSCLE->CLESEL0 = SYSCLE CLESELQ HCLE IRC22M;
SYSCLK->CLKDIV = (0 << SYSCLE CLKDIV_HCLEK N_Pos)
Need Help ? | {0 << SYSCLK CLKDIV UART N_Pos)
| {0 << SYSCLK_CLKDIV_ADC_N_Pos):
f* Il SyaTick is set from "CPU", please
SET SysTick CIRL CLESOURCE Msk in SysTick->CIRL when starting SysTick */
/* PLL powerdown */
CVErTTF wTTTAMN — Aennnceaas.

More projects nuvoton-m0 forum thanks

Budc 6 | Bién dich va nap code vao chip

www.tula.vn
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