@ TULA Solution

HUONG DAN CAI BAT VA TAO PROJECT CHO ARM
CORTEX-M0 CUA NUVOTON SU* DUNG PHAN MEM KEIL C

1. Download b cai diat Keil c cho ARM
Vao trang chu https://www.keil.com/download/

Chon Product Downloads

Sau khi cai dat xong Keil C tai bg drive Nu-link cho ARM Cortex M0 cuia Nuvoton va cai
dat binh thuong.
http://www.nuvoton.com/NuvotonMOSS/Community/ProductInfo.aspx?tp GUID=4b47b09
d-b116-4ccd-aa85-31e261a87d30.

2. Huwéng din tao Project cho ARM Cortex M0 ciia Nuvoton
Tai bd thu vién chuan danh cho cac dong Chip tai tai dy
http://www.nuvoton.com/NuvotonMOSS/Community/ProductInfo.aspx?tp GUID=4b47b09
d-b116-4ccd-aa85-31e261a87d30

f= | 0. » TULA 2012 » Project Thang& »
i e—

: —
Organize » Include in library = Share with = Mew folder == [ @
=
i ; Name Date modified Type Size
. Favorites =
) CMSIS 28/08/2013 248 SA  File folder
. Libraries . MO51-LB_004_Driver 28/08/2013 9:48 SA  File folder
| Project 28/08/2013 11:40 A File folder
M Computer | StdDriver 28/08/2013 9:48 SA File folder
&, Local Disk (C)
| = DATA (D3)
= SETUP (E)
G‘ﬁ Network
|
4 items
]

» BO thu vién CMSIS theo chuin cia ARM

» B¢ thu vién danh cho dong chip dang dung. Project hién tai 1a dong ARM
Cortex MO - ho M051

= B0 Diver Standar
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Trong thu muc Project tao 2 thu muc con 1a Obj va Lst dé chira cac file bién dich.

Mo Keil C 1én =» Project =» New uVision Project

CAUsers\nas\Desktop\TULA 2013\Project Thang 8\Project\Blink_Led.uvproj - pVisiond
File Edit View Flash Debug Peripherals Tools SYCS  Window Help
= §| Mew pWision Project...

@ : Mew Multi-Project Workspace...

Project I

@-471 Blink_Led

Open Project...
Save Project in yVisiond format

Close Project

Export b
Manage 3

Select Device for Target 'Blink_Led'...
Remove Item

g\ Options for Target ‘Blink_Led'... Alt=F7

Clean target
5] Build target F7

Rebuild all target files

iz Batch Build...

@ Translate C\Users\nas\Desktop\TULA 2013'Project Thang 8'\Project\main.c Ctrl=F7
41 stop build

Dat tén Project va Iuu vao trong thu muc Project trong thu muc da tao ra ¢ trén =2»OK

Tiép theo 1a budc chon dong chip

[

Select a CPU Data Base File

Generic CPL Data Base -
ok | cance ]

O day c6 3 lya chon
= Geniric CPU Data Base la cac dong chip co ban cua cac hang
= NuMicro Cortex-M Database 1a dong chip ARM cua Nuvoton
* NuVoi Database la dong chip nhac cia Nuvoton

Project nay str dung ARM Cortext MO ctia Nuvoton
=» Chon Numicro Cortex-M Database cua Nuvoton = Ok
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" b

Select a CPU Data Baze File

INuI'U'Iicrc: Cortex-M Database _li

Generc CPU Data Base
MuMicro Cortex-M Database
MuVoice Database

Chon Chip M0O516LBN cho Project nay =» Ok

Select Device for Target Target 1'... | 28 |
CPL
Vendor:  Muvoton
Device: MO516LEM
Toolset: ARM
Data baze Description:
ﬂ MNuwvaton - Part number: MOSTELEN -
----- £1 (Generic) MO51 Series| | — F
----- £3 (Generic) Mini51 Serie et
ARM 32-bit Cortex-MD
----- £ (Generic) Nano100 Se =
----- £ (Generic) NUC100 Se Memaories: =
..... £1 MO516LAN - SRAM: 4K
----- £1 MOS15LEN - App Flash: 64K
€1 MO516LCN - ISP Fash: 4K
""" €1 MOSIEZAN - Diata Flash: 4K B |
..... £3 MOS16ZEN FF%ums: o
..... MOS16ZCN = jup to
_____ g MO52LAN - Timer: £x32hit
- UART: 2
----- O wos2sN - Lspi2 -
4 1] | 3 ] b
ok | Cancel | Help

Phan mém hoi c6 sao chép file Startup M051Series.s va thém vao project & No

i

p\izion | - |

S
@ Copy 'startup_M0515eries.s' to Project Folder and Add File to Project 7

Yes Mo

Vao muc mé rong File Extensions dé Add files ngudn.
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File Edit WView Project Flash Debug Peripherals Tools 5VC5 Window Help

P8 e ] raroett BEN D 2R
Project 2 E

™ File Extensions, Books and Environment...

. . Configure file extensions, books and
Select File Extensions Pty

Pé tién quan 1y file nguon file thur vién file project ta s& tao ra cac nhom file nhu sau:

Compenents, Environment and Books LLJ

Project Components | Folders/Exdensions | Books |

\Project Targets: 171 | % | 4 | + | |Groups: pu : |+
CMSIS Fies

Source Files

| Teén Project l | Cac nhim File l

Set as Cument Target
Add Files as Image... I

OK Cancel Help |

Tiép theo thyc hién Add Files ngudn

Nhém CMSIS Files =»
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Compenents, Environment and Books | J
Project Components I Folders/Extensions I Books |
|F‘mject Targets: 1 4| # !Gmups: |Fi|es: b Gk JE
Blink_L=d CMSIS Files
Library Files gystem_M051 Series.c
Source Files startup_M0515eres s
core_cml.c
CMSTSWCMOWCoreSupport
system_NO0S1Senes.c
WCMSTS\CMO DeviceSuppo
rt' Nuvoton' MO51Seres
startup_M051Senies.s
WCMSISWCMO' DeviceSuppo
rt'Nuvoton' M0S1Senes\star
Set as Cument Target tuplarm
T
|
oK Cancel Help
Nhom Library Files =»
Components, Environment and Books | B
Project Components I Folders/Exdensions I Books I
|F‘roject Targets: il !Gmups: | |F|Ies: b S
Blink_Led |CI'U'ISIS Files retarget.c
Source Files
retarget.c
WSidDiver'sre
Add Files... |
Set as Cument Target
Add Files as Image ... |
ok | Cancel Help

Céng ty TNHH Giai phap TULA (www.tula.vn) & Tap doan Céng nghé Nuvoton (www.nuvoton.com)

Page 5



Nhom Source Files:Tao ra file main.c Iuu vao Project va Add files main.c = Ok

-Compnnenﬁ,' Environment and Books =

Project Components | Folders/Edensions | Books |

“r+

Blink: | ed CMSIS Files

EH&B

Set as Cument Target

Add Fies as Image... |

ks

Bén trai man hinh phan project s€ cuat hi¢n nhu sau:

d CAUsersinas!\Deskiop\TULA 2013\Project Thang B\Blink Led uwpra; - Visiond R — ol -
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

AN P R ERBN| FEEEL & R Ha#|@eo0 (5)‘| ;
e ‘ w |l..Blink_led ﬁ'§| ﬁ% Y

(=429 Blink_Led
E@ CMSIS Flies
Pl core_cml.c

o |#] systemn_MO51Seri
"] startup_MOS1Seri
(-5 Library Files

£ [#] retarget.c
B4 Source Files

main.c

Tiép theo chon Target option d& cau hinh cho Project
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[ CiUsersinas\Desktop\TULA 2013\Project Thang 8\Blink_Led.uvproj - uVisiond
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

ﬁﬁdﬂlaﬂﬁw oo | 4o MmO =EE G

5 = (A 1 O | W sink Led
Project 1@
=-§3 Blink_Led

El @ CMSIS Flies

P core_cml.c
. systern_M051Seris
DA . startup_M0515eris
El <75 Library Files
P retarget.c
El @ Source Files

Configure target options _

Tai Tab Tagert chon nhu sau:

Muc Xtal: Dién gia tri thach anh sir dung trong Boad. O Project nay sir dung thach anh noi
22.1184MHz.

Chon Use Cross-Module Optimization

Chon Use Micro LIB
" Options for Target Blink Lec
Device Target | Output | Listing | User | C/Cos | Asm | Linker | Debug | Usiities |
Nuvoton MO516LEN
~Code Generation
¥tal (MHz): |22.1184
Dperating system: |00 = ¥ Use Cross-Module Optimization
' System Viewer File ( Sk ¥ Uss MicroLIB I Big Endian i
[SFD\Nuvcton\MO5TBN_v 1 SFR J
— Read/Onhy Memary Areas — ReadWrite Memory Areas
default  off-chip Start Size Statup | | defaut offchip  Stat Size Nolnit
r rom: | | @ ™ Rami: | | r
- rowz | | el r rwe | =
r Ao | | el r | -
on-chip on-chip
¥ IRoM1: |&0 [t0000 & & iRami: [5<20000000  [Bci000 -
I IRom2: | | @  RAM2: | | -
ok | Cancd |  Defauts | Hep |
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Chuyén sang Tab Output . Muc Select Folder For Objects link ti thu muc Obj \Project\Obj

Chon Create Hex file = Ok

|
kA Cptions for Target 'Blink_Led' | =
Devicel Target Cutput |Usting| User I CJ'CHI Asm I Linkerl Debugl Lkilities I
Select Folder for Objects ... MName of BExecutable: |B|i|'l}‘i_|-'3€I
" Create Executable: \Obj*Blink_Led PlD_]ECtJrD]J_]
¥ Debug Information I Create Batch File
C Drets HEX Fils
W Browse Information
" Create Library: A\Obj\Blink_Led lib
oK Cancel Defaults Help
Tai Tab Listing chon nhu hinh
| =
Cptions for Target 'Blink_Led’ !
Devicel Target I Output  Listing lUser I CfCHI Asm I Linker I De-bugl Util'rtiesl
Select Falder for Listings... I Page Width: |75 E Page Length: |'Bﬁ E
¥ Assembler Listing: Lst'lst
¥ Cross Reference
¥ C Compiler Listing: \Lst\"t¢t
¥ C Preprocessor Listing: MLsth”i
¥ Linker Listing: \Lst\Blink_Led map
¥ Memory Map [~ Symbols ¥ Size Info
I Callgraph I Cross Reference v Totals Info
I Unused Sections Info
[~ Veneers Info
ok | Cancel Defauts | Help
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B qua Tab User
Chuyén qua Tab C/C++ tai muc define thém doan ma sau: USE STDPERIPH DRIVER
Tai muc Optimization chon Level 2(-02)
Click vao dau ... tai muc Include paths

Device I Target I Output I Listing I User C/Cs= Iﬂsrn I Linker I Debug I Litilities I

— Preprocessor Symbols

Undefine: I

Define: ILIS E_STDFERIFH_DRIVER I

— Language / Code Generation

[T Strict ANSIC

Optimizatio; |Level 2 (02} = ' [T Enum Container always int

[ Optimize for [~ Plain Charis Signed
[~ Split Load and Store Multiple
[~ One ELF Section per Function

I~ Read<Only Posttion Independent
[T Read-Write Posttion Independent

Wamings:

I::Llnspedﬁed> ;I

™ Thumb Made
[T Mo Auto Includes

Include
Paths
Mizc
Controls

Compiler

control

string

-c —cpu Cortexc-MO g -02 —apcs=interworkc
-l ChKeilhWARMMWRWITWNG

kA Options for Target 'Blink_Led'

Device I Target I Output I Listing | User C/Ce+ |H5m I Linker I Debug I Lkilities I

- Preprocessor Symbaols
Define| Folder Setup |_?__E§_.|
Lt Setup Compiler Include Paths: i |>SJ_1‘ ¥
— La SEMSISYCMONC ore Support
PAHESE | 1 \CMSIS\CMO'\Device Support \Nuvotor\MO51 Series
MWStdDrivering N
Optimizatid | |- M051-LE_004_Driver'inc I
I™ Optimi links to "CMISIS'WCNVIO'\CoreSupport
[~ Spiit
Fithet hinks to \CMSIS'CMO' Device Support Nuvoeton' VIS 1 Sertes
Include Ik to 'StdDnverine
Paths
Misc
Contrals link to 'MOS1-LB 004 Thiver'ine
Compiler oK | Cancel |
control c
string

ok | Cancel |  Defauts |

Help
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Chuyén sang Tab Asm chon thumb Mode

Tai Tab Linker chon nhu sau:

Devicel Targetl OLrtertI IJstirlgI User | C-'Eﬂl Asm

[T Use Memorny Layout from Target Dialog
[~ Make RW Sections Position Independent
[T Make RO Sections Position Independent
[ Dont Search Standard Libraries
¥ Report might fail' Conditions as Emors

disable Waminags: I

Linker I Debug I Litilties I

R/0 Base: Im

R/W Base |(x20000000

Scatter
File

Misc
controls

Linker
control
string

—cpu Cortex-MD .o

-library_type=microlib —ro-base k00000000 —entry 00000000 —w-base k20000000 —entry Reset_t

Chuyén qua Tab Debug va 1am nhu sau:
Chon Use bang Nu-link néu dung mach Nu-link.

P

Cptions for Target 'Blink_Led’

Device | Target ! Output I Listing | User I C."'CH' Asm I Linker Debug I | tilities !

" Use Simulator
[~ Limit Speed to Real-Time

Settings |

o Use: INuvutnn MNu-Link Debugger Li Settings I

[ Load Application at Startup

' Rt mainl)

Initiglization File:

v Breakpoints

— Restore Debug Session Settings

v Toolbox

¥ Load Application at Startup

¥ Runto main{)

Initiglization File:

— Restore Debug Session Settings

¥ Breakpoints

v Watch Windows & Peformance Analyzer
v Memary Display

v Watch Windows
v Memory Display

¥ Toolbox

ERLBEE: Parameter: Driver DLL: Parameter:
|SAHMCM3.DLL | ISﬁRI‘u'ICM:-'..DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:

|DAHMCM1.DLL |

ITﬁHMCW.DLL |

DK |

Cancel | Defaults |

Help

Vao Settings bén Use Nuvoton Nu-Link = chon ho Chip str dung trong Project
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Options for Target 'Blink_Led'

[ Limit Speed to Real-Time

Devicel Target I Output I Ustingl User I CJ'CHI Asm I Linker Debug | Util'rtiesl

" Use Simulator Settings |‘ = Us2) [Nuvoton Nu-lnk Debugger :'

— Restare Debug Se

I¥ Watch Wind

[ Load Application Debug
Initizlization File: L
Driver Yersion: I5|34|:|

¥ Breakpoints Device Family: ICDrtBH-M
[ Memory Disg Device 10 iDBB‘I 1477

— Chip Select
Chip Type: §|M0O5x hd

—Feset Options

Reset: I."-\utodeteu:t vI

hto main()

—

Select Clap

Port:

St/

|SAH MCM3.OLL |_

4]

-

CPUDLL: G tax Clock: Im

— Download Options

v Werify Memom Code

Supporting Forum

—

Cancel | ak
Dialog DLL: pe | http:d e ruvabon-mid. com
[pARMCI DL [ = :
QK Cancel Defaulis Help
Chuyén qua Tab Utilies
| = |

Cptions for Target 'Blink_Led’

Devicel Targetl Dutputl Ustingl User I CJ'CHI Asm I Linkerl Debug  Utilities |

-Corfigure Flash Menu Command
@ Target Driver for Flash Programming

INuvoton Mu-Link Debugger

[~ Use Debug Driver

Init File: I

" Use Extemal Tool for Flash Programming

@ date Target before Debuaging

Command:l

.Pu'gumerﬁs:l

[T Run lndependent

Select Programiming Ii_|

ok |

Cancel

| Defaults

Help

Vao Settings dé thay doi cach nap qua bo nhd Flash
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Flash Download for MOSX

— Flazh Select Rk for Algorithm
Flazh:
= Start: |0x20000000
|4PROM -] |

Size: |':|H800

Download Function

€ Erase Full Chip ¥ Program Flash

@ Erase Sectors ¥ Verify Flash

" DoMotErase I Reset and Run

— Flash Breakpoint

— Programming Algorithm for M 05

D escription I Device Type | Device Size

| Address Range

¥ Enable Flash BP

10576 E4kB Flas... OMNCHIP Flash B4k

00000000H - DOO0FFFF Canfig 0

L}

< |

| r

Configure |

0K |

Cancel |

.

Qua trinh cai dit project da xong. Bay gid ¢ thé chuyén qua file main dé viét chuong trinh

va bién dich.

Tién hanh bién dich nhan F7
Bién dich thanh cong

C\Users\nas\Desktop\TULA 2013\Project Thang 8\Project\Blink_Led.uvproj - pVisiond

File Tools

NSdd|s @9~
‘®

Edit View Project Flash Debug Peripherals

LEEEY
R

LD

| Biink_ted

SVCS  Window Help

JE If: | B veRo

Ha ¢ @le 3]

6 |

S
Project 1 B Y1 mainc |
43 Blink_Led 10 | Mabile i 0979.20.90.10
E@ CMSIS Files 11 | Company : www.tula.vn
ol core_cm( 12 | Comments : Chuong trinh wviet dieu khien Led.
system_h 13 : PIN PO7->Led
startup_Iv 14
alerawFiles 15 txxxxxxtxxxxxxtxxxxxxtxxxxxxtxxxxxxtxxxxxxtxxxxxxtxxxxxxtxtxxxxtxtxxxxtxtxxxxt:\'f
retarget.c 16 #include <stdio.h>
Soaice il SRR de "M051Series.h"
il 18 #include "initialization.h"
15
20 Efl’xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
21 | kE&Rdd*¥Chuong trinh khoi tao tae chon thach anh noi tan so 22.1184MHz #&#dddid
22 hkkhkhkhhkhkhkhkkkhkkekdkFhong su dung bo nhan tan PLL*dkkdkdkddbdbddd bbb bhbddid
23 _zxxxxxxzxxxxxxzxxxxxxzxxxxxx;xxxxxxz;xxxxxzxxxxxxzxxxxxxzxzxxxxzxzxxxxzxzxxxxg_,f
24 void 5Y5 Init(void)
25 ¢
28 /* Unlock protected registers */
27 5YS UnlockReg():
28
25 /* Enable 05C22M */
30 SYSCLE->FWRCON |= SYSCLK_PWRCON 0OS5C22M EN Msk:
31
32 /* Waiting for clock ready */
T T 33 5YS WaitingForClockReady (SYSCLE CLKSTATUS 0SC22M STB Msk);
. a4
Ee|@e| Or(0yr] || «] ]

Build Qutput

compiling core_cmd.c...

compiling system M0S1Series.c...
compiling retarget.co
linki .

: Code=500 RO-data=224 RW-data=12 data=5lé

romELF: creating hex file...
Obj\Blink Led.axf" - 0 Errors, 0 Warning(s)

d Cross-Module-Optimizatig 3 iteration(s}.

Creating Hex file
0 Ervors

0 Warnig

Nuvoton Nu-Link Debugger

Nhu véy 1a qua trinh tao Project thanh cong va qua trinh bién dich khong c6 16i. Cé thé thuc

hién Debug.
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