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1. Keil RVMDK EV Version
2. Install Keil RVMDK EV Version

The Keil uVision4 evaluation version (32 KB code size limitation)
can be downloaded from Keil website www.keil.com
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The Nu-Link Keil Driver allows the Kell RVMDK to
communicate with Nuvoton on-chip debug logic. It
supports to start and stop program execution, set
breakpolnts, check variables, inspect and modify :
memary contents, and single-step through programs
running on your actual target hardware.

Keil RVMDEK EV Version: 3.50
Nu-Link Keil Driver Version: 1.24.6211

5 Setup - Mublicro Hu-Link Driver fee Keil B E

Welcome to the NuMicro Nu-Link
Driver for Keil Setup Wizard

T vl Wb P ik D o i 5,71 590% on
o compter,

It is recommende that you cose af oéher aopicatons befre.
ey

Ehek et i esetre, o Cancel 1 et Set,

v for==

Note : Please close the Keil application
program when installing Nu-Link Keil driver.

The “Nu-Link Driver” can be
downloaded from nuvoTon website

www.nuvoton.com
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BSP Software Library

Tt e suppert packags (K1) inchunbes "G
wertian 1 roding neds” oo “Regwiar Contrel
Pragramming sadung ruls (RagCuIPTET” 1o soppent drives
sourra code, bemsht uote nd driver rederunee s

o B-T NEW EERRNED

R SERENEFERNNE - o H

1. BSP Software Library

R s 2. M451 Series BSP V3.00.001
I';':l‘»’.‘l'.'—,.- S Note : Please use the default destination folder.
wewar C:\Nuvoton\BSP Library\
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NuEdu-SDK-M451
Education / Development Kit
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* NuEdu-SDK board?
e Feature

* Hardware Settings
* Sample Code for NuEdu
e Supported Function List
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NuEdu Concept

NuTiny Board Learning Board

* Compatible with Arduino Platform
* Easy to implement NuMicro project
* Portable Development Kit

NuEdu-SDK Board Box
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 What'$'Inside in NuEdu-SDK-M451 7

(1)NuEdu-EVB-M451 (2)NuEdu-Basic01

(3)Nu-Bridge (4)Connector and USB Line

11 nuvoton ™

Feature
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Feature

* An Evaluation or development kit for M451 Series

e Support Keil RVMDK, IAR EWARM development environment
e Support on-line ICP(In-Circuit Programming)

* Pin-compatible with Arduino

|USBDevice| | DC5V Adapter |
Arduino
Connection
=i @ B Nu-Link-Me
NuMicro
Ext Pin Reset Key »
nuvoton —

Combinations

NuEdu-EVB-M451
+

NuEdu-Basic01

Different Kinds of Combinations

novoton nuvoton




Nu-Bridge
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NuEdu-Basic01
o RO SRR

Single VCOM

12C Master and Monitor
SPI Master and Monitor
PWM Capture

PWM Output

ADC

Sample Code for NuEdu

novoton

‘ M451SeriesBSP_CMSIS_V3.00.001

* Unify APl name

* Lower barrier for engineer S
4 | Library

. CMSIS

. Device

. MuEdu

. SmartcardLib

. . . StdD
— API description e
. UsbHostLib

° lel’ary 4 || SampleCode

* Rich applications inside

¢ Document

>
>
>
>
>
>

— CMSIS, MCU initiation > |l CardReader
e SampleCode :Z:Jfaultﬁamp'e
— Sample Code Procedure > Ji RegBased
* ThirdParty > 1l Semihost
— Third Party Tool (M4 only) it:j:;:;
> | ThirdParty
e S o Ton




..** sample Code Naming Rule

C:AVSS\Cortex M| temp\M45’ SP_Cl el m i
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
> 1) Smpl_Basic01 7_Segment RE=N" ﬁ‘ &= Lﬁl ‘ - "l | ol N |

(1)Include adapter board header file

>} Smpl_Basicdl_ACMP . 2 [ B o | $8] smpiBasicor 7 segmen(s] K| b B to Main procedure
> |\ Smpl_Basic0l_ADC_Knob NuEdu-Basic01 Project | =>NuEdu-Basic01.h
» 1 Smpl_Basic01_Button N __ SR Smpl_Basic0l 7_Segment ||| = 1 [/ rrmmmmm AR AR R R R AR AR

B3 CMSIS
i MS1Serie
mam 1451 Serie

Bfile main.c

‘i:ﬁzcz -0 (2)All function header files in adapter
: 14/08/12 6:35p & board header file
pemonstrat =>NuEdu-Basic01_LED.h
=>NuEdu-Basic01_Buzzer.h

> ). Smpl_Basic01_CRC_CRCE

> . Smpl_BasicOl_EEPROM

> 1) Smpl_Basic01_IrDA_NEC

>} Smpl_Basic01_LED

>}y Smpl_Basic0l_RTC

> 1) Smpl_Basic0l_SPI_Flash

> 1) Smpl_Basic01_SPI_Flash_w_PDMA
> 1) Smpl_Basic01_Timer

> 1y Smpl_Basic01_UART

> 1) Smpl_Basic01_UART_printf

GEEINN-NAS-NPANN
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Header File Naming Rule:

# startup_NUC230 240.5  [-] NuEdu-BasicOLh

NuEdu Basic0l H : .
it NuEdu-Basic01.h NuEdu-board name_function
"NJEdJ—EESjCOl_SyStEI{.:1"'
- "gjigj—i:;zgi_éig\;;n.:-." =>NuEdu-Basic01_7_Segment.h
"NuEdu-Basic0l 7 Scgment.h"
e "NJEdJ—EESjCOl_ADC_KnDb.:1"
"MuEdu-Basic0l_RGELED.h"
e "NuEdu-BasicOl_PWMDAC.h"

main.c
1 []#i
Fd

Naming Rule: Support various

adapter board in the future

Smpl_board name_function

R "HuEdu-Basic0l_Interrupt.h”
=>Smpl_Basic01_StartKit EX: Advance, Wi-Fi, Sensor... " iuBaesasia0l Cirons.on
"MuFdu-Ra=sianl RBuzzer.h"
novoton W

¢ SPI Flash Access
¢ 12C EEPROM Access

* ADC and Comparator *Rasionte
+ PWM DAC to ADC "I::B o
. . *  PWM and Capture L
Supported Function List * Buzzer s

e CIRTX and RX
12C

Interiupt Button
* Button Button EEPROM

* LED

e TMO Output and TM1 Capture
¢ Interrupt input

e 7 Segment

e PWM LED

novoton nuvoton




ADC
(0-7)

= Ey
CLELEEEE

3130 29 28 27 26 25 24

o [T NU3

23 22 21 20 19 18 17 16

NU2

NU4

NU1.1 NC NU3.1 PB.6/ADC14 Button_3
NU1.2 VDD VDD NU3.2 PB.7/ADC15 Button_4
NU1.3 MCU_RESET  MCU_RESET NU3.3 PB.1/ADC1 LED_6
N NU1.4 3vce 3vce N NU3.4 PC.7 LED_7
EJ NU1.5 5vVCC 5vVCC g NU3.5 PB.0/DAC PWM_DAC
NU1.6 Vss VsS NU3.6 LED_8
NU1.7 VSs Vss NU3.7 PA.13/CANO_RX
NU1.8 VIN NU3.8 PA.12/CANO_TX
NU2.1 PB.9/ADC6  ADC_MEASURE NU4.1 PD.5/12C0_SCL 12C_ScL
NU2.2 PB.10/ADC7 ADC_IN NU4.2 PD.4/12C0_SDA 12C_SDA
NU2.3 PB.11/ADC8  7-Segment A NU4.3 PB.2/UART_RX1 LED_1
S NU2.4 PB.12/ADC9  7-Segment_B s NU4.4 PB.3/UART_TX1 LED_2
2 NU2.5 PB.13/ADC10  7-Segment_C 4 NU4.5 PC.3/UART_RX2 LED_3
NU2.6 PB.14/ADC11  7-Segment_D NU4.6 PC.2/UART_TX2 LED_4
NU2.7 PB.15/ADC12  7-Segment_E NU4.7 PA.9/UART_RX3 LED_5
NU2.8 PB.5/ADC13 7-Segment_F NU4.8 PA.8/UART_TX3 Button_2
nuvoton

NU5.1 PD.6UART_RX0  NUCOM1_RX NU7.1 PD.14/SPIO_MISO  SPIFLASH
NU5.2 PD.1/UART_TX0  NUCOM1_TX NU7.3 PD.15/SPI0_CLK SPI FLASH
NU5.3 PC.9/PWM1_0 LED_R NU7.5 MCU_RESET MCU_RESET
N NU5.4 PC.10/PWM1_1 LED_G NU7.7 PD.12/SPI0_SS SPI FLASH
- NU5.5 PC.11/PWM1_2 LED_B NU7.2 VCcC vce
° NU5.6 PWM Cap NU7.4  PD.13/SPIO_MOSI SPI FLASH
NU5.7 PC.13/PWM1_4 PWM_DAC NU7.6 VSS VSS
NU5.8 PC.14/PWM1_5 BUZZER NU7.8 PE.2 BUTTON_1
NU6.1 PE.3/PWMO0_3 PWM_OUT
NU6.2 PD.7PW0_5 CIR_Cap
NU6.3 PD.11 7-Segment_G
NU6.4 PF.2 7-Segment_H
N NU6.5 PD.8 7-Segment_CTRL1
Y NU6.6 PC.8 7-Segment_CTRL2
e NU6.7 VSS VSS
NU6.8 VREF VREF
NU6.9 PE.0I2C1_DAT EEPROM
NU6.10 PC.4/12C1_SCL EEPROM
———————————————— ——————

NU8.1
NU8.3
NU8.5
NuU8.7
NU8.9
NU8.11
NU8.13
NU8.15
NU8.17
NU8.19
NU8.21
NU8.23
NU8.25
NU8.27
NU8.29
NU8.31
NU8.33
NU8.35

PE.4/SCO_PWR
PE.5/SCO_RST
PA.0/SCO_CLK
PA.1/SCO_DAT
PE.1/SC0O_CD
PB.4/UART1_CTS
PB.8/UART1_RTS
PA.14/SMBAL
PA.15/SMBSUS
PD.3/INT1
PC.0/INT2

Interrupt_Button

NU8.2
NU8.4
NU8.6
NU8.8
NU8.10
NU8.12
NU8.14
NU8.16
NU8.18
NU8.20
NU8.22
NU8.24
NU8.26
NU8.28
NU8.30
NU8.32
NU8.34
NU8.36

PC.1/CLKO
PD.0/12S_MCLK
PA.4/12S_LRCK
PA.7/12S_BCLK

PA.6/12S_DI
PA.5/12S_DO
PD.2/TMO_CAP
PD.10/TM2_OUT

PD.9/ACMP1_P3
PC.6/ACMP1_O
PE.12/SPI0_SS
PE.13/SPI0_CLK

PE.10/SPI0_MISO0
PE.11/SPI0_MOSIO
PE.8/SPI0_MISO1
PE.9/SPI0_MOSI1
PC5

CLKO

TMO_CAP
TM1_OUT
ACMP_N
ACMP_P

SPI_SS
SPI_CLK
SPI_MISO0
SPI_MOSIO
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’ SPI Flash Access ‘

vee vee
Q o
R2  vCC
S
us 47K
W25X16VSSIG
cs# vee 2
e Ho# T SPI_SCK
N s SPL_SO
SoIc8P
vce
o
‘ 12C EEPROM Access
vee
o
EEPROM
ADDRESS:0H A
e e RESISTOR VAR
U9 12C-EEPROM 22K 2.2K
1 8 comp 2 45 ADC_MEASURE
3 Ao vee %
vt N 12C_SscL
N Skl | T2C_SDA
GND  SDA A
. 24LC6a =
29
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DAC_to_ADC

RINT2
PWM_DAC

10K
R0603
CT1L 10K CcT2
1uF/10V RO603.UF/10V
TANT-A_ TANT-A
PWM and Capture
RINT3
PWM_OUT CAPTURE
o
R0603
RINT4
CLKOUT CAPTURE1L
0
R0603

Buzzer ‘
BUZZER_POWER
RB3
BUZZER 3
RO0603

B GuT Y Y
" Lall

T LN

)
Ry

novoton

’ TMO Output and TM1 Capture ‘ ’ PWM LED ‘
RGBLED1A
PWM_OUT vcc 8P4RA
_ . » 1 o 1o 8P4R-500
RINTY S 4 w2 = NZ0 : 3 AED
0 »r N2 6 5 G_LED
RINT6 R0603 iy 3o B AT x
0 RGB LED
R0603 ICERP1
TIMER EXT OUT TIMER INPUT
’ LED ‘

Interrupt input

vce
o
RINT?
10K
RO0603
INTL
INT A
—

SW PUSHBUTTON-SPST-2/SM

nuvoton ™

‘ 7 Segment ‘ ‘ Button ‘
s1
KW1-401AS8 sz
KW1-401AS8
BAAL 1 s
14l [ EL P .
e | aase ld
Ll [ CELI BPER
| LI ) 4 “TEE
Ll B> c| 1053 LD
P span-ton
B0 | 8 S4 ERaRa
L4l B0 |8 sa AN
NAME| 7 S5 ld &1 P c
Ll B E| 7 S5
WA 2 s6 ld *
L4l B E] 2 s6
ld SW PUSHBUTTOHSP ST-2/8M

BIAe | 1S
Ll

BANG | 1157
L4l

B~ ooro_ss
L4l

B 7 odre se
Ll

Q1
Kk 8050

Q2
:; 8050 RES._500 ROGO:

vee

7_CONTROL1

AR 500 RO603

)gz

=W P USHBUTTON-SF ST-2/EM

sws
A c

il

swa =
s

L_O_n_

=W B U SH BUTTON SR ST-EM

nuvoton ™




Run 15t NuEdu sample

novoton

- 1% NuEdu-SDK-NUC240 Project . /5

| M451SeriesBSP_CMSIS_V3.00.001 U

A { NuMicro M451
Document Driver Reference Guide
A {
SampleCode l

Smpl_Basic01_StartKit U

KEIL ' Smpl_Basic01_StartKit.uvproj J

novoton

.. " Step 1. Hardware Connection /==

NuEdu-EVB-M451

35 nuvoton ™

Step 2. Double Click to enter the pro;e;t

i | Project Path :
— y C:\Nuvoton\BSP Library
et m \M451SeriesBSP_CMSIS_V3.00.001\
( ".:; SampleCode\NuEdu\Smpl_Basic01_StartKit\KEIL
e sy

36 nuvoton ™
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.. Step 4. To Download & Enter"--Deb_ug_’

nuvoton

nuvoton

NuMicro Product Flow Chart
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On-Line In Circuit Programming

SWD

. KEIL —— In Syst
NUMIrCO-SDK DETWI;M-*RN - e
4 Off-Line In Circuit Programmin i
i e Keil RVMDK 9 9 Programming
S = — i

Nuvoton

y ISP AP

IC Programming 2
Nuvoton

Gang Programmer USB, UARTI

or others |
v

SIAR

SYSTEMS

Code Development

Upgrade

41 nu GaTOﬂ‘

* NuMicro ICP Programming Tool
* NuMicro ISP Programming Tool
* NuGang Programmer
* Nu-Bridge

e Nu-Bridge or NuCOM

* Nuduino
* Nu-Link
— Nu-Link-Me
— Nu-Link
— Nu-Link-Pro

4 nuvoton ™

Software Utilities\In System - —
Programming\ T Configuration |
NuMicro ISP Programming Tool, v1.44\ e
147 24MHz]
(2) Nuvoton Standard ISP Code @ PIRBRC 2042 SFIR
| et T et S T T2 S RMRRE
s i aw N 2N
OROM | A& ::ﬁ:lwmlmxummmmm:mm T £y
APOM | ER& CPFIOM hax Ll
AR - @ LDAOM APROM
BT, | RS SN LOHOM [ IAFThEE] APROM [ AFTHE]
ER = o
wE | |endTTETY Con -1 el D RSN 20T
-y M4 Piack, HMsh BN TS
LORCM | APROM | S Flach | LOROM | APROM | Meiiiach | LORODM | 25F:0M | SFlach | A L ToRE B L Llied
EnmmEmnanmnEEE . am
% ;5 o urm AR T
= L o2 ’ Hsin S
rlfFLE Rk i FFFFFFFF
L MR
ERED  OFTIFIOT ERET  0JFIFIT
L
e [ aw ) [ ma ]

NuMicro ISP firmware code: ISP_Code_M451_vx.x.bin

novoton

NuMicro ISP AP

[' " e P50 Brtes Chedmm:  GuBADS

| Flename:  Coprogram Fies\huvoton TooksiSPToal|

'w' File e Checksum:

Cortigraton bty
RS232 Cable USB Cable Comm] cnovon e cotgox | [mata <]
UARTL RX&TX (short GPA.10)
(NUC4.3 &4.4) (NUC7.9)

novoton

.




.. - ‘NuGang Programmer - Fea"-furé. = .. «« ‘Nu-Bridge Driver & FW upaaté. .

* 4-chip gang programming

. : A = Device Manager
« 128 k flash size only needs 10 sec. L A COIAOIED o
. . . 2. Update Nu-Bridge FW e nBm &
* Easy off-line copying operation (Short Blue Line & Orange Line) ¥ Pl

— On-line downloading: by engineer 3. Remove the “Short” line S Doy resptrs
. . . . . . > gty DVD/CD-ROM drives
— Off-line copying operation: for production line’s operator 4. Plugout & Plugin + 45 Human Inteface Devices

. IDE ATA/ATAPI controllers
» % Imaging devices

* Good data security = Koo

> -l Mice and other pointing devices

. . » B Monitors
— No source-chip copying 4 Networksdapters
:1' Broadcom 80211n Network Adapter
— Code data downloaded in the programmer are well e e s Ehana
encrypted . : it et
‘ . . Check Detail about Nu-Bridge: e ——
 Different adapter boards for different chip packages 4B\ O i compon o)
> If Processors
http://www.nuvoton-m0.com/forum.php =
R > oTon nuvoTon

.. - Install Nu-Bridge Driver on' Win8 / Nu-Bridge GUI
* Disable driver signature enforcement Single VCOM _
. . . 12C Master and Monitor
1. Open the Charm menu, then click the gear icon (Settings) SPI Master and Monitor
2. Click Change PC settings -> Click General PWM Capture
. . B LEIECS . PWM Output
3. Under Advanced startup, click Restart now SPI e o v e oo vt | ) ADC
Note: In Windows 8.1, the ‘Restart Now’ button has moved to “PC Setting -> Update & Recovery -> Recovery” frisae —
5. After restarting, click Troubleshoot -> Click Advanced options o CED
-> Click Startup Settings -> Click Restart "'_"ﬂ (s | @ stop | o o
MISO | G i &
6. After restarting, typing the number 7 to Disable driver vos| @ @ | ano bata
signature enforcement “
7. Install WinUSB4NuVCOM driver
Z
A o o Ton e —




Nuduino

- e e e Moy === o support NuEdu-SDK Kit
2 nuvoTon worens o SN« Arduino concept base
SPI SPLaster | 521 Moeitor | 120 Master | 120 Hoitoe IPWMW|PWMWDI A |I ke _MEYTS g Encnding B Relood > H
e . A0 Poraete ADCO -> VCC woid w030 L | et orstor CHteShite b - * GPIO 0~ 44 (Arduino)
e s [ Pese T ] Apct > GND N i e « GPIO 45 ~ 80 (Nuvoton)
1 Senal Post ¥ NANOILLZ
weid Toog() | T — Muvoton Nanel00Series (32 bits) Boards
iy our ud Burn Boatiader & MNANOIZDKEIEN
Nuvoton MINISL Series (32-bits) Boards
5

DN 1 MINISL

Muvoton MIS1Series (32-bits) Bosrds

MOSIELDN

cane e

nuvoTon

Y\ A modification of Arduino targeting
) ARM Cortex™-M0O NuMicro™ Family

Nuvoton Technology Corp.

Type Ell.l -I_I.inl_(_-__Pro N u-Link-Me
Debugging v
Online Programming v
Offline Programming v v
Multi SWD /0 Voltage v T h k Y
SWD 10 Voltage 33V (Gefau), 50V an ou
1.8V, 2.5V, 3.3V, 5.0V 5.0V (3.3V for On-board
Sapport version only)

Offline Programming Button SWD Power Output LED

SWD

vee [ N
ICE_DAT NC
ICE CLK NC
/RESET NC
VSS(GND) NC

SWD I/O Voltage LED Status LED
(1.8V/25V/3.3V/50V) (ICE/ICP/Red/Green)

N JvoTon ———————————————————— ——————




