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1 INTRODUCTION

The Nu-Link2-Pro is a powerful Debugger and Programmer for Nuvoton NuMicro® Family
microcontrollers. The usage of Nu-Link2-Pro can vary from software and hardware development to mass
production.

The Nu-Link2-Pro Debugger and Programmer provides SWD and ETM debugging and emulator support
for the NuMicro® Family microcontrollers. The system can program target chips based on In-Circuit
Programming (ICP) and SWD interface. The NuMicro® Family microcontroller programming are
supported by a diverse range of IDEs, such as Keil MDK, IAR EWARM, and NuEclipse GCC. With the
Nu-Link2-Pro, users can program and debug directly on IDEs with full access and visibility into the
microcontrollers.

The Nu-Link2-Pro can be used as a mass production programmer for NuMicro® Family microcontrollers.
The programming system is based on In-Circuit Programming (ICP) and SWD interface. The Nu-Link2-
Pro can work with Nuvoton NuMicro® ICP Programming Tool, or serve as a stand-alone ICP
programmer. It also provides a control bus interface that can connect to Automated IC programming
system. The programming process can be triggered by ICP Programming tool, Physical button, or
Automated IC programming system.

The Nu-Link2-Pro is also an In-System Programming (ISP) programmer. It can work with Nuvoton
NuMicro® ISP Programming Tool, or serve as a stand-alone (Offline) ISP programmer. It provides multi-
interfaces bridge, such as UART, RS-485, USB, I2C, SPI, and CAN, to perform ISP function to NuMicro®
Family microcontrollers.

The Nu-Link2-Pro provides a Virtual COM part for a microcontroller to communicate to PC. It also
supports multi-interfaces, such as UART, RS-485, I12C, SPI, and CAN analyzer function. For DAPLink
and PyOCD, Nuvoton provides dedicated firmware of Nu-Link2-Pro to support them.

For simplicity and clarity, parts of specific terms in this user manual are contracted or abbreviated, as
listed in Table 1.1-1.

Short Name Full Name

NuMicro® Family Nuvoton NuMicro® Family

ICP Tool Nuvoton NuMicro® ICP Programming Tool

Keil MDK Keil ARM Microcontroller Development Kit (MDK-ARM®)
IAR EWARM IAR Embedded Workbench for ARM

NuEclipse GCC NuEclipse Integrated Development Environment

SWD Serial Wire Debug

ICP In-Circuit Programming

ISP In-System Programming

ETM Embedded Trace Macrocell

Table 1.1-1 Nu-Link Debugger/ Programmer Technical Abbreviations
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1.1 Nu-Link2-Pro Features
Supports programming and debugging of all NuMicro® Family microcontrollers
Supports In-Circuit Programming (ICP)

Selectable SWD output voltage (1.8 V/2.5V/3.3V/5.0V)

ICP Programming Tool with image file protection

Drag & drop Flash programming

USB flash drive, SD card and SPI Flash as image file storage

Start button

Automatic IC programming system connector (Control Bus)

L K K R 2B JBR R 2

Powered by Micro USB or target-powered via SWD interface
L] Support In-System Programming (ISP)
€ Via multi-interfaces bridge
€ Supports PC control ISP
€  Supports ISP Programming Tool
® Supports multi-debug interfaces and tool
Supports Serial Wire Debug (SWD)
Supports high speed up to 96 MHz of Embedded Trace Macrocell (ETM)
Unlimited breakpoint and step execution
Supports Arm DAPLink
Supports PyOCD
) Supports multi-interfaces analyzer
€ SPI, I2C, CAN and RS-485 signal monitor
® Supports Multiple bridge connect
€ multi-interfaces bridge for ISP function (12C, SPI, CAN, UART, RS-485)
&  Virtual COM port by USB

L K R JBE R 2
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2 GETTING STARTED WITH NU-LINK2-PRO

2.1 Nu-Link2-Pro Kit Contents

4. SWD cable 5. Bridge cable

-
—

Sppiies %
= - -
g N

a -
-

=N
2
et
‘

3. ETM cable

2. USB cable l

Figure 2.1-1 Nu-Link2-Pro Full Kit Contents

1. Nu-Link2-Pro

Figure 2.1-1 shows the contents of Nu-Link2-Pro full kit:

Nu-Link2-Pro main body (2952mil x 1968mil x 688mil)

USB cable (0.3m, high-speed, Micro-B)

ETM cable (50-mil 20-pin IDC flat cable with 50-mil 20-pin connectors)
SWD cable (100-mil 10-pin squid cable with 10 x 100-mil sockets)
Bridge cable (100-mil 20-pin squid cable with 20 x 100-mil sockets)
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2.2 Nu-Link2-Pro PCBA

Main Chip: Micro SD Card Slot
M48SKIDAE
Micro USB Connector

ETM Connector
Start Button

USB Connector
SWD Connector

Bridge Connector

Figure 2.2-1 Front View of Nu-Link2-Pro PCBA
Figure 2.2-1 shows the main components and connectors from the front side of Nu-Link2-Pro PCBA.
The following lists components and connectors from the front view:
Main Chip: M48SKIDAE
Micro SD Card Slot
Micro USB Connector
USB Connector
Bridge Connector
SWD Connector
Start Button
ETM Connector

Thewar € C weonr Function Switch (Reserve)

g iceswo € € icecx

passix € € nRESET
FAUTX @ 7 aND

63 (1)
cwz®

SDA s 9 M
ax ss7 & 9

Figure 2.2-2 Rear View of Nu-Link2-Pro PCBA
Figure 2.2-2 shows the main components and connectors from the rear side of Nu-Link2-Pro PCBA.

The following lists components and connectors from the rear view:
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®  Function Switch (Reserved)

2.3 Nu-Link2-Pro Overview

USB Connector

Micro SD Card Slot l

ICE LED
ICP LED
Red LED
Green LED

Micro USB Connector

Start Button—————

ETM Con nectorA o

SWD Connector

Bridge Connector

Figure 2.3-1 Nu-Link2-Pro Connector and Function Overview

Figure 2.3-1 shows the Nu-Link2-Pro profile and connector overview, the following lists of function brief
description

® USB Connector (CON5)
€ USB Flash Drive for ICP Offline Programming
®  Micro USB Connector (J2)

€ Micro USB port of a PC to debug and program target chips through the development
software tool

® Bridge Connector (CONG)
UART (Only supports multi-interfaces analyzer related information transmission)
I2C Transmission Interface
SPI Transmission Interface
RS-485 Transmission Interface
CAN BUS Transmission Interface
PWM/Capture
ADC
GPIO
® SWD Connector (CON4)

€ SWD Host Interface

L K IR JEE B JBE R R 2

€ ICP Offline Programming
¢ Virtual COM by UART
4 Automatic IC Programming
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® ETM Connector (CON3)
€ ETM Interface
€ SWD Host Interface
®  Start Button (SW1)
€ Click this button to proceed with offline programming
®  Micro SD Card Slot
€ Save bin file for ICP Offline Programming
®  Status LED (ICESO, ICES1, ICES2, ICES3)
€ Display the operation status of the Nu-Link2-Pro

Status LED

Nu-Link2-Pro Operation Status

ICE ICP Red Green
Boot Flashx3 Flashx3 Flashx3 Flashx3
One Nu-Link2-Pro selected to connect Flashx3 Flashx3 Flashx3 On
ICE Online (Not connected with a target chip) On - Flashx3 Flashx3
ICE Online (Connected with a target chip) On - - On
ICE Online (Failed to connect with a target chip) On Any Flash On
During Offline Programming - On - Flash
Offline Programming Completed On - - -
Offline Programming Completed (Auto mode) On On - -
Offline Programming Failed On Flash - -

Table 2.3-1 Status LEDs Difference List
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3 CONNECTING THE NU-LINK2-PRO

This chapter introduces how to connect the Nu-Link2-Pro to a computer, and how to connect individual
connectors to development board or products.

3.1 Nu-Link2-Pro Compatible Extension Connectors

Figure 3.1-1 shows the Nu-Link2-Pro definition pin of each connector, the Nu-Link2-Pro mainly contains
USB, Micro USB, Bridge interface, ETM interface and SWD interface. User can freely select a suitable
interface for debugger and programmer.

USB Host: USB flash disk off-line programming.
= - g—T prog g

USB Device: Connect to PC.

Bridge Connector

\ X CON6.1 CON6.2 RX
SCL CON6.3 CON6.4 SDA

\ SS CON6.5 CON6.6 CLK
' MOSI CON6.7 CON6.8 MISO

RS485_A CON6.9 | CON6.10 | RS485_B
CAN_H CON6.11 | CON6.12 CAN_L
CON6.13 | CON6.14

PWM CON6.15 | CON6.16
GPIOO CON6.17 | CON6.18

[ P

GPIO1 CON6.19 | CON6.20
- SWD Connector ICE TX TCE RX
BUSY START NC PASS FAIL
CON4.2 CON4.4 CON4.6 CON4.8 CON4.10
CON4.1 CON4. 3 CON4.5 CON4.7 CON4.9
vce ICE_DAT ICE_CLK nRESET GND
ETM Connector
SWDIO SWDCLK NC NC nRESET TRACECLK [TRACEDATA[@]|TRACEDATA[ 1]|[TRACEDATA[ 2]|TRACEDATA[ 3
CON3.2 CON3.4 CON3.6 CON3.8 CON3.10 CON3.12 CON3.14 CON3.16 CON3.18 CON3.20
CON3.1 CON3. 3 CON3.5 CON3.7 CON3.9 CON3.11 CON3.13 CON3.15 CON3.17 CON3.19
VCC33 GND GND KEY GNDDetect GND NC NC GND GND

Figure 3.1-1 Pin Definition of Nu-Link2-Pro Connectors
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3.2 SWD Interface Pin Definition and Function Connection

Table 3.2-1 shows SWD interface pin definition and description. The Nu-Link2-Pro provides a SWD
interface connector with a 100-mil 10-pin cable. The SWD supports ICE Programming, Virtual COM and
automatic IC Programming. The following sections will introduce the definition of the SWD interface pin
and the connection of each function.

Pin Name Pin Number Pin Description

VCC CON4.1 Target Board voltage supply. The Nu-Link2-Pro supports the wide
voltage programming function, by ICP tool can adjust the SWD port
voltage as 1.8V, 3.3V, 2.5V or 5.0V. For detailed adjustment method,
please refer to section 4.3.

BUSY CON4.2 “BUSY” is Control Bus signals for IC Programmer. For details,
please refer to section 6.3.

ICE_DAT CON4.3 Serial Wired Debugger Data pin

START CON4.4 “START” is Control Bus signals for IC Programmer. For details,
please refer to section 6.3.

ICE_CLK CON4.5 Serial Wired Debugger Clock pin

NC CON4.6 NC

/RESET CON4.7 IC reset pin, Nu-Link2-Pro will automatically reset the target IC
during the programming process.

PASS/TX CON4.8 “PASS” is Control Bus signals for IC Programmer. For details,
please refer to section 6.3.

GND CON4.9 Ground

FAIL/RX CON4.10 “FAIL” is Control Bus signals for IC Programmer. For details,

please refer to section 6.3.

Table 3.2-1 SWD Interface Pin Definition and Description

3.2.1 ICE Programming Connection

The Nu-Link2-Pro provides ICE function to Programming and debugging on PC. The ICE connection
pins are VCC(CON4.1), ICE_DAT(CON4.3), ICE_CLK(CONA4.5), /RESET(CON4.7) and VSS(CON4.9).
Figure 3.2-1 presents how to connect the target board to use ICE and Table 3.2-2 shows the pin
corresponding to the target board.
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NnuvoTonN as o
NuMicro® Family | 3 2
[ J
Target Board P ig €
[ é - 3
| *0
SWD | - Micro USB
A -
ICE_DAT
ICE_CLK NC
/RESET PASS/RX
VSS(GND) FAIL/TX
Figure 3.2-1 SWD Interface Connection Diagram for ICE
Pin Name Pin Number Pin Corresponding to the Target Board
VCC CON4.1 VCC
ICE_DAT CON4.3 ICE_DAT
ICE_CLK CON4.5 ICE_CLK
IRESET CON4.7 IRESET
VSS(GND) CONA4.9 VSS(GND)

Table 3.2-2 SWD Interface Corresponding Pin for ICE

3.2.2 Virtual COM Connection

The Nu-Link2-Pro provides virtual COM port (VCOM) function to print out messages on PC, and the
Virtual COM transmission data by UARTO. The connection pins are VCC (CON4.1), VSS (CON4.9), TX
(CON4.8) and RX (CON4.10). Figure 3.2-2 presents how to connect the target board to use VCOM and
Table 3.2-3 shows the pin corresponding to the target board.
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NnuvoTonN | asoom
NuMicro® Family
Target Board

L.

SWD

W13

oid-pjun-nN
® 0 00

UOLOANUL

Micro USB

ICE_DAT
ICE_CLK

/RESET
VSS(GND)

PASS/RX
FAIL/TX

Figure 3.2-2 SWD Interface Connection Diagram for Virtual COM

Pin Name Pin Number Pin Corresponding to the Target Board
VCC CON4.1 VvCC

PASS/TX CON4.8 UART_RX

VSS(GND) CON4.9 VSS(GND)

FAIL/RX CON4.10 UART_TX

Table 3.2-3 SWD Interface Corresponding Pin for Virtual COM

3.2.3 Automatic IC Programming Connection

The Nu-Link2-Pro provides Automatic IC Programming function to mass production. The Automatic IC
Programming connection pins are VCC (CON4.1), VSS (CON4.9), BUSY (CON4.2), START (CON4.4),
PASS (CON4.8) and FAIL (CON4.10). Figure 3.2-3 presents how to connect the target board to use
Automatic IC Programming and Table 3.2-4 shows the pin corresponding to the target board.
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nuvoTon ‘ asopw
NuMicro® Family 3
Target Board | PN

omd: uno"N °
UOLOANU

SWD Micro USB

|

ICE_DAT
ICE_CLK

/RESET
VSS(GND)

NC
PASS/RX
FAIL/TX

Figure 3.2-3 SWD Interface Connection Diagram for Automatic IC Programming

Pin Name Pin Number Pin Corresponding to the Target Board
VCC CON4.1 vCCcl

BUSY CON4.2 BUSY

START CON4.4 START

PASS CON4.8 PASS

VSS(GND) CON4.9 VSS(GND)

FAIL CON4.10 FAIL

Note:

1. The target board power setting should be the same as Nu-Link2-Pro.

Table 3.2-4 SWD Interface Corresponding Pin for Automatic IC Programming
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3.3 Bridge Interface Pin Definition and Function Connection

Table 3.3-1 shows the bridge interface pin definition and description. The Nu-Link2-Pro provides a
bridge interface connector with a 100-mil 20-pin cable. The bridge interface supports one channel
UART, I2C, SPI, RS-485, CAN BUS, ADC, PWM and two GPIOs. The following sections will introduce
the definition of the bridge interface pin and the connection of each function.

Pin Name Pin Number | Pin Description

TXD CONG6.1 Data transmitter output pin for UART

RXD CONG6.2 Data receiver input pin for UART

SCL CON®6.3 I°C clock

SDA CON6.4 I2C data input/output

SS CONG6.5 SPI slave select

CLK CONG.6 SPI serial clock

MOSI CONG6.7 SPI MOSI (Master Out, Slave In)

MISO CONG6.8 SPI| MISO (Master In, Slave Out)

RS-485A CONS6.9 RS-485 Data plus signal

RS-485B CONG6.10 RS-485 Data minus signal

CANH CONG6.11 CAN BUS Data plus signal

CANL CONG6.12 CAN BUS Data minus signal

ADC CONG6.13 ADC analog input signal

VCC33 CONG6.14 Target Board voltage supply. The Nu-Link2-Pro Bridge VCC
only support 3.3V.

PWM CONG6.15 PWM output/Capture input

VCC33 CONG6.16 Target Board voltage supply. The Nu-Link2-Pro Bridge VCC
only support 3.3V.

GPIOO0 CON®6.17 General Purpose I/0 0

GND CONG6.18 Ground

GPIO1 CONG6.19 General Purpose I/0 1

GND CONS6.20 Ground

Table 3.3-1 Bridge Interface Pin Definition and Description

3.3.1 UART Connection

The Nu-Link2-Pro provides one channel UART function for monitor mode print out information. This
information is received from I2C, SPI, RS-485 or CAN BUS. The UART connection pins are VCC33
(CON6.14 and CONG6.16), VSS(CONG6.18 and CON6.20), TXD(CONG6.1) and RXD(CONG6.2). Figure
3.3-1 presents how to connect the target board to use UART function and Table 3.3-2 shows the pin
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Nu-Link2-Pro Debugger and Programmer

NnuvoTonN
NuMicro® Family
Target Board
A
Micro USB
)
TXD RXD
NnNUvoToN SCL SDA
H MOSI MISO
. . _  »  RS485A RS485B
- CNAH CNAL
ADC VDD33
PWM VvDD33
( GPIOO VSS(GND)
e S ] GPIO1 VSS(GND)

Figure 3.3-1 Bridge Interface Connection Diagram for UART

Pin Name Pin Number Pin Corresponding to the Target Board
TXD CONG6.1 RXDM

RXD CONG6.2 TXDW

VCC33 CONG6.14 vCCcl

VCC33 CONG6.16 VCCH

VSS(GND) CONG6.18 VSS(GND)

VSS(GND) CONG6.20 VSS(GND)

Note:

1. The target board power and signal only supports 3.3V at Nu-Link2-Pro Bridge interface.

Table 3.3-2 Bridge Interface Corresponding Pin for UART

3.3.2 I2C Connection

The Nu-Link2-Pro provides one channel I2C function for monitor mode receive information, and print out
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information by UART. The I2C connection pins are VCC33(CON6.14 and CONG6.16), VSS (CON6.18
and CONG6.20), SCL(CON®6.3) and SDA(CONG6.4). Figure 3.3-2 presents how to connect the target board
to use I12C function and Table 3.3-3 shows the pin corresponding to the target board.

NnuvoTon
NuMicro® Family
Target Board
A
Micro USB
\
TXD LN RXD
nuvoTon SCL . N SDA
eo oo Bridge Ss P CLK
< mos! IR MIsO
. . p  RS485A LW RS485B
o CNAH B B CNAL
ADC F I § VDD33
PWM IR VDD33
< ) GPIOO EME W VSS(GND)
€™ =0 GPIO1 MR B VSS(GND)
J
Figure 3.3-2 Bridge Interface Connection Diagram for 12C
Pin Name Pin Number Pin Corresponding to the Target Board
SCL™ CONG6.3 SCLA
SDAM CON6.4 SDAI2
VCC33 CON6.14 VCCHA
VCC33 CONG6.16 VCCHA
VSS(GND) CONG6.18 VSS(GND)
VSS(GND) CONG6.20 VSS(GND)
Note:
1. Internal 4.7 kQ pull-up resistors R67 and R68 on Nu-Link2-Pro; the user can adjust them according to needs.
2. The target board power and signal only support 3.3 V at Nu-Link2-Pro Bridge interface.

Table 3.3-3 Bridge Interface Pin for I12C
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3.3.3 SPI Connection
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The Nu-Link2-Pro provides one channel SPI function for monitor mode receive information, and print
out information by UART. The SPI connection pins are VCC33(CONG6.14 and CON6.16), VSS (CON6.18
and CONG6.20), SS(CON6.5), CLK(CON6.6), MOSI(CONG6.7) and MISO(CONG.8). Figure 3.3-3 presents
how to connect the target board to use SPI function and Table 3.3-4 shows the pin corresponding to the

target board.

Micro USB
3
NnUvoToN
® 0 0 O
- Nu-Link2-Pro
ET™ SWD
J

nuvoTon
NuMicro Family
Target Board

A

RS485A RS485B

VSS(GND)

GPIO1 VSS(GND)

Figure 3.3-3 Bridge Interface Connection Diagram for SPI

Pin Name Pin Number Pin Corresponding to the Target Board
SS CON®6.5 Ssi
CLK CON®6.6 CLKW
MOSI CONG6.7 MOSIU
MISO CON®6.8 MisoW
VCC33 CONG6.14 vccl
VCC33 CONG6.16 vCccHil
VSS (GND) CONG6.18 VSS (GND)
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VSS (GND) CONG6.20 VSS (GND)

Note: The target board power and signal only support 3.3 V at Nu-Link2-Pro Bridge interface.

Table 3.3-4 Bridge Interface Corresponding Pin for SPI

3.3.4 RS-485 Connection

The Nu-Link2-Pro provides one channel RS-485 function for monitor mode receive information, and
print out information by UART. The RS-485 connection pins are VCC33(CON6.14 and CONG6.16),
VSS(CONG.18 and CON6.20), RS485A(CONG6.9) and RS485B(CONG6.10). Figure 3.3-4 presents how
to connect the target board to use RS-485 function and Table 3.3-5 shows the pin corresponding to the
target board.

nuvoTonN
NuMicro® Family
Target Board
A
Micro USB
E
XD LB RXD
nuvoTon scL ] SDA
) Bridge Y = = IoT%
< Mos!_[CIR MISO
. . p| RS485A LI W RS485B
5 CNAH IFEE R CNAL
ADC IR} VDD33
PWM I} VDD33
< GPI00 MR VSS(GND)
o S GPI01 IEMECR VSS(GND)
J

Figure 3.3-4 Bridge Interface Connection Diagram for RS-485

Pin Name Pin Number Pin Corresponding to the Target Board
RS485Al CONG6.9 RS485A02

RS485B CONG6.10 RS485B2

VCC33 CONG6.14 vCccl

VCC33 CONG6.16 vcch
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_

VSS(GND) CON®6.18 VSS(GND)
VSS(GND) CON®6.20 VSS(GND)
Note:

1. Internal 120 Q terminal resistors R62 on Nu-Link2-Pro; the user can adjust them according to needs.

2. The target board power and signal only support 3.3 V at Nu-Link2-Pro Bridge interface.

Table 3.3-5 Bridge Interface Corresponding Pin for RS-485

3.3.5 CAN BUS Connection

The Nu-Link2-Pro provides one channel CAN BUS function for monitor mode receive information, and
print out information by UART. The CAN BUS connection pins are VCC33(CON6.14 and CONG6.16),
VSS(CONG6.18 and CON6.20), CANH(CONG6.11) and CANL(CONG6.12). Figure 3.3-5 presents how to
connect the target board to use CAN BUS function and Table 3.3-6 shows the pin corresponding to the
target board.

nuvoTon
NuMicro® Family
Target Board
A
Micro USB
\
E
NnUvoToN "=
ceooe Bridge Em
g u-Link2-Pro ‘ - . -
. . p  RS485A TN RS485B
- (|
[ I |
EE
< Il VSS(GND)
em b GPIO1 LI B VSS(GND)
J

Figure 3.3-5 Bridge Interface Connection Diagram for CAN BUS

Pin Name Pin Number Pin Corresponding to the Target Board

CANHM CONG6.11 CANH
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CANLM CONG6.12 CANL

VCC33 CONG6.14 VCCH

VCC33 CONG6.16 VCCH

VSS(GND) CONG6.18 VSS(GND)

VSS(GND) CONG6.20 VSS(GND)

Note:

1. Internal 120 Q terminal resistors R63 on Nu-Link2-Pro; the user can self-adjust them according to needs.
2. The target board power and signal only support 3.3 V at Nu-Link2-Pro Bridge interface.

Table 3.3-6 Bridge Interface Corresponding Pin for CAN BUS

3.3.6 PWM and Capture

The Nu-Link2-Pro provides one channel PWM function for user flexible planning. The PWM connection
pins are VCC33(CONG6.14 and CON6.16), VSS(CONG6.18 and CON6.20) and PWM(CONG6.15). Figure
3.3-6 presents how to connect the target board to use PWM function and Table 3.3-7 shows the pin

corresponding to the target board.

Micro USB
3
NUVOTON
o 0 00
J

nuvoTon
NuMicro® Family
Target Board

A

TXD

RXD

SCL

SDA

Bridge SS

CLK

MOSI

MISO

RS485A

RS485B

CNAH

CNAL

ADC

vDD33

| PWM

vDD33

GPIOO

VSS(GND)

GPIO1

VSS(GND)

Figure 3.3-6 Bridge Interface Connection Diagram for PWM
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Pin Name Pin Number Pin Corresponding to the Target Board
PWM CONS6.15 GPIO or Application side

VCC33 CONG6.14 VvCCl

VCC33 CONG6.16 VCCH

VSS(GND) CONG6.18 VSS(GND)

VSS(GND) CONG6.20 VSS(GND)

Note:

1. The target board power and signal only support 3.3 V at Nu-Link2-Pro Bridge interface.

Table 3.3-7 Bridge Interface Corresponding Pin for PWM

3.3.7 ADC Connection

The Nu-Link2-Pro provides one channel ADC function for user flexible planning. The ADC connection
pins are VCC33(CON6.14 and CON6.16), VSS(CON6.18 and CON6.20) and ADC(CON6.13). Figure
3.3-7 presents how to connect the target board to use ADC function and Table 3.3-8 shows the pin

corresponding to the target board.

Micro USB

nuvoTonN

e o 00
Nu-Link2-Pro

as ooy

Bridge

E™ SWD

NnNUvVOTON
NuMicro® Family
Target Board

A
TXD RXD
SCL SDA
Bridge SS CLK
- MOSI MISO
RS485A RS485B
> CNAH CNAL
| ADC VDD33
PWM VDD33

GPIOO

VSS(GND)

GPIO1

VSS(GND)

Figure 3.3-7 Bridge Interface Connection Diagram for ADC
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Pin Name Pin Number Pin Corresponding to the Target Board
ADCH CONG6.13 Application side [

VCC33 CONG6.14 VvCCl

VCC33 CONG6.16 VCCH

VSS (GND) CONG6.18 VSS (GND)

VSS (GND) CONG6.20 VSS (GND)

Note:

1. The target board power and signal only support 3.3V at Nu-Link2-Pro Bridge interface.

Table 3.3-8 Bridge Interface Corresponding Pin for ADC

3.3.8 GPIO Connection

The Nu-Link2-Pro provides two channel GPIO function for user flexible planning. The GPIO connection
pins are VCC33(CON6.14 and CONG6.16), VSS(CON6.18 and CONG6.20), GPIOO(CONG6.17) and
GPIO1(CONG6.19). Figure 3.3-8 presents how to connect the target board to use GPIO function and
Table 3.3-9 shows the pin corresponding to the target board.

nuvoTon
NuMicro® Family
Target Board
A
Micro USB
\
TXD RXD
NnuvoTonN oL DA
e ss CLK
MOS| MISO
° . RS485A RS4858
CNAH CNAL
ADC VDD33
PWM VDD33
( GPIO0 VSS(GND)
e s GPIO1 VSS(GND)
J

Figure 3.3-8 Bridge Interface Connection Diagram for GPIO
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Pin Name Pin Number Pin Corresponding to the Target Board
GPIOO CONG6.17 GPIO or Application side

GPIO1 CONG6.19 GPIO or Application side [

VCC33 CONG6.14 VCC M

VCC33 CONG6.16 vCC [

VSS(GND) CONG6.18 VSS(GND)

VSS(GND) CONG6.20 VSS(GND)

Note:

1. The target board power and signal only support 3.3V at Nu-Link2-Pro Bridge interface.

Table 3.3-9 Bridge Interface Corresponding Pin for GPIO
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3.4 ETM Interface Pin Definition and Function Connection

Table 3.4-1 shows ETM interface pin definition and description. The Nu-Link2-Pro provide a ETM
interface connector with a 50-mil 20-pin cable. The ETM interface supports ETM and SWD function. The
following sections will introduce the definition of the ETM interface pin and the connected of each

function.

Pin Name Pin Number | Pin Description

VCC33 CON3.1 Target Board voltage supply. The Nu-Link2-Pro ETM VCC only
supports 3.3V.

SWDIO CON3.2 Serial Wired Debugger Data pin

GND CONS3.3 Ground

SWDCLK CON3.4 Serial Wired Debugger Clock pin

GND CON3.5 Ground

NC CON3.6 NC

KEY CON3.7 A key pin to properly orient the connector.

NC CON3.8 NC

GND CON3.9 Ground

/RESET CON3.10 IC reset pin, Nu-Link2-Pro will automatically reset the target IC
during the programming process.

NC CON3.11 NC

TRACECLK CON3.12 ETM trace clock pin.

NC CON3.13 Ground

TRACEDATAJ[O] | CON3.14 ETM trace data output pin.

GND CON3.15 Ground

TRACEDATA[1] | CON3.16 ETM trace data output pin.

GND CON3.17 Ground

TRACEDATA[2] | CON3.18 ETM trace data output pin.

GND CON3.19 Ground

TRACEDATA[3] | CON3.20 ETM trace data output pin.

Table 3.4-1 ETM Interface Pin Definition and Description

3.4.1 SWD Connection

The ETM interface provides SWD function for IC programming and Debugging. Figure 3.4-1 presents
how to connect the target board to use SWD function. In addition, please pay attention to the behavior
and do not program or debug at the same time with the SWD interface; otherwise, an error will occur.
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VCC SWDIO
GND SWDCLK
GND NC

KEY NC
VSS(GND) NRESET
NC TRACECLK

NC TRACED1
VSS(GND) TRACED2
VSS(GND) TRACED3

VSS(GND)

ETM

TRACED4

as o

}—> g 2
=z - c
nuvoTon Se 3
NuMicro® Family ¢ . 0
Target Board -} Micro USB

Bridge

) -

Figure 3.4-1 ETM Interface Connection Diagram for SWD and ETM Function

3.4.2 ETM Connection

The ETM interface provides ETM function for capturing execution steps of microprocessor on the target
board, and ETM will display them a readability format. Figure 3.4-1 presents how to connect the target

board to use ETM function.

3.5 ICP Offline Programming Function Connection

The Nu-Link2-Pro provides three kinds storage interface for Nu-Link2-Pro ICP offline programming. The
user can save the bin file to USB Flash drive, Micro SD card or SPI Flash for offline programming. The
priority of reading from these three storage is USB Flash drive > Micro SD card > SPI Flash. Figure
3.5-1 presents how to connect the target board to use GPIO function.
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1. USB Flash drive

Micro USB

ICP Offline Programming

nuvoTonN ‘
NuMicro® Family 3 2
‘ s £
Target Board ‘ < . £
[ § < 3
| '
SWD | o =
A >
VCC BUSY
ICE_DAT START
ICE_CLK NC
/RESET PASS/RX
VSS(GND) FAIL/TX

Figure 3.5-1 ICP Offline Programming lllustration of SWD Interface
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4 DEBUGGING AND PROGRAMMING

4.1 Debugging

This section briefly describes the debugging function supported by the Nu-Link2-Pro. For more details,
please refer to the related user manuals.

4.1.1 Debug Mode

The Nu-Link2-Pro supports debugging for the NuMicro® Family chips based on the SWD signal
interface. The third-party tools that support using the Nu-Link2-Pro for chip debugging include Keil MDK,
IAR EWARM, and NuEclipse GCC. Some more functions supported in Debug mode are described as
follows.

4.1.2 Breakpoints

In Debug mode, the user can add breakpoints in the code for debugging. During the real-time simulation
of the Nu-Link2-Pro, the chip simulation will be stopped at a specific breakpoint. Figure 4.1-1 shows the
breakpoint settings in Keil MDK Debug mode. The red labels on lines 052 and 059 indicate the
breakpoints inserted; the yellow arrow refers to the code to be executed next and shows the register
value of Program Counter (PC) (i.e. “R15(PC)=0x00000D04” in the Registers pane in Figure 4.1-1).

—
C\Nuvoton\BSP Librany\NUC1008eresBSP_v1 05,00 | KeilSample\NUCLne-LB_002\Smpl_Start_Kit\smpl_Start_Kit uvproj - Eisiond T o () ﬁ
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
DEE@] 4 om0 0] en] EE B i@ e oo @lf &
glageloee o [HEEEEETT]Z- 5 =2- 8- 5|
Registers 2 [B Disassembly n @ symbols n @
jster Value - ri SYSCLK->CLKSELL.TMRO S = 0; //Select 12Mhz for Timer0 clock source “  Mask * [~ Casg S¢
ki —(l™o=00000D04 ) 4823 LDR r0, [pc, $140] ; @0x00000D94 @
0x00000D0% 6240 LDR z0, [0, $0x14] Name add. [Tpe |
0x00000D08 2107 MOVS rl, $#0x07 3 Sim.
0x00000DOR 0208 L5LS rl,rl, 48 4 5 Per
0x00000DOC 4328 s1cs z0,z0,31 =@ Sme.. Aoplicatio
AennnannaE ae21 Tno ~1 fn~ $1291 - @nwnnnnanea 2 ] Module
A= ’ ) Module
Smpl_Start_Kit.c startup_NUCLXx.s - X + B . uo:u:e
e odie
048 Z] ) Modue
049 void Timer_initial(void) ] lodule
RID  (x00DD1I50 om0 { 2 el Modude
R1T (x00001050 051 /* Step 1. Enable and Select Timer clock source */ :% : ug:::z
R12 00000000 ez | SYSCLE->CLESEL1.TMRO_S = 0; //Select 12Mhz for Timer( clock source as Vodue
RT3 020000600 053 SYSCLK->APBCLK.TMRO EN =1; //Enable TimerO clock source
R14... 0000043 o
G . . . J
SR .PSR 21000000 055 /* Step 2. Select Operation rr}qcﬁie %) o )
= Banked 056 TIMERO->TCSR . MODE=1; //Select periodic mode for operation mode
MSP 020000600 057
Lo PSF Dfific Lzt /% Step 3. Select Time out period = (Period of timer clock input) * (8-bit Prescale +
“‘f;‘ o 1| Wo=s TIMERO->TCSR.PRESCALE=0; I/ Set Prescale [0~255]
0. 600 050 TIMERO->TCMPR = 1000000; Set TICR(TCMP) [0-~16 15
= Intemal . 061 [1 (1/22118400)*(0+1)*(27 125.01usec or 7999.42Hz
Il wom i >
Erroject | £ Registers ‘ » 1| [
Command o @ Lol n g
*** Restricted Version with 32768 Byte Code Size Limit - Name
=## Currently used: 5792 Bytes (17%)
B5 \\Smpl_Start_Kit\Smpl_Starc Kit.c\53 B
BS \\Smpl Start Kit\Smpl Starc_Kit.c\52 =
< i b
> kil b
ASSIGN BreakDissble BreakEnable BreakXill BreakList BreakSer Breakhccess COVERAGE @call stack g Loaals [l Memany 1
MNuvoton Nu-Link MO Debug: t1: 0.00000000 sec CAP NUM SCRL OVR RAW

Figure 4.1-1 Setting Breakpoints in Keil MDK Debug Mode

4.1.3 System Viewer
The System Viewer can be used to display the register content in a target chip and manipulate the
registers. Take Keil MDK Debug mode for example, invoke the View — System Viewer command and

select a register from the “function register list” (e.g. ADC, CAN, CLK, etc.) to open the System Viewer
of the selected register, as shown in Figure 4.1-2.
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File Edit [View | Project Flash Debug PTrndow Help
11 & V] stuser - = = UE 5| 3 e Hae|@D e o el

Toolbars M
O = n
=B ck - - - @ -
Registers =] Project Window CRC
Regetr | &3 Books Window DAC POF {r4,pc}
=~ Core | {} Functions Window EADC >REGLCTL = Dx59;
i HOvS r0, #0x59
Templates Window EBI LaLS r4,r0,#30
Source Browser Window FMC FREGLCTL = Ox16:
=] Build Qutput Window GFIO Hovs ri, #ox16
% Error List Window 2C 3
Find In Files Window MMI J sys_h
Hone
Command Window LeCe Hone
Disassembly Window 0TG This function disable register write-protection function.
POMA » To unlock the protected register to allow write access.

Symbols Window

= Registers Window INE void 5Y¥3_UnlockReg (void)

RTC
5C

| call Stack Window

‘Watch Windows ¥
Memory Windows N SP1 PRLREGLCTL = Ox539;
H] Serial Windows W SYS >REGLCTL = 0Oxl8;
+ - Gpstem sre >REGLCTL = 0x33;
= Intemal Analysis Windows L
Mod  Trace > LR b [3-7REGLCTL == 0);
;W System Viewer ¥ UART b
=l
Giat ¥4 Toolbox Window LSEE
Sed USEH Ensble register write-protection function
+- FPL Periodic Window Update WDT MNone
None
SR This function is used to enable register write-protection functio
g5y L To lock the protected register to forkid write access.
940 =

Figure 4.1-2 System Viewer Control Related Options in Keil MDK Debug Mode

The System Viewer for CLK is shown in Figure 4.1-3, where the lower side shows the register address
and description, and the upper side shows the register value.

Detailed Operation:

Double-clicking a “register name” will open the register control details, as shown in Figure 4.1-3.

The “register value” can be modified directly. The Nu-Link2-Pro will modify the content of the target chip.
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fals L
&
Property Value control option
= CLK_PWRCTL 0x00000C1C =
HXTEN 0: 0 = 4~20 MHz xaternal high speed crystal (HXT) Disabled
LXTEN 0: 0 = 32768 kHz external low speed crystal (LXT) Disabled
HIRCEM
LIRCEN
PDWKDLY
PDWEKIEN 0: 0 = Power-down mode wake-up interrupt Disabled
PDWKIF Il
PDEM 0: 0 = Chip operating normally or chip in idle mode because of W..
PDWTCPU 0: 0 = Chip enters Power-down mode when the PDEM bit is setto 1
HXTGAIN
i ciks2 N
@-CIK CIKOCTI I
CLK_PWRCTL
[Bits 31.0] Rv|(@ 0:40000200)[System Power-down Contral Register
address description

Figure 4.1-3 System Viewer in Keil MDK Debug Mode

414 Semihost

When using the Semihost function, the message of the NuMicro® Family microcontroller can be output
through UART to the debug window by the Nu-Link2-Pro. That is, the message is output without the
GPIO. Figure 4.1-4 shows the debug messages in the “UART #1” form, which are the messages

output by the Nu-Link2-Pro.

Follow the steps below to use the Semihost (taking the Keil MDK and M031 series as example).

. . . . " )
Step 1. Invoking Project — Options for Target ‘Semohost’... — C/C++, and paste
n "o H H H
DEBUG_ENABLE_SEMIHOST" in the Define field to enable semihost.
BB C\nuvoton\BSPAMO31_Series BSP_CMS! 000\SampleCode\Semihost\KEIL\Semihost.uvproj - wVision - o x
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NEHd| s 2@ [ 4= | 1 MR = U= | @ peeucemsslestmibcl] R @ | @ - @ O @ @@ -| &
S E @ ] ] semiost sazevm
Project + 8 ] mainc ] startup MO31Series.s ] retarget.c ] system MO31Series.c - X
=% Project: Semihost ;|”| 60 | ~
= % ;’”C‘T\:;ts Options for Target Semihost X
L] system_MO315eries. 53‘3 | Target | Output | Listing | User Asm | Linker | Debug | Ltites |
[ startup_MO31Series.s|
565 User P Symbols
1 maine Define: [DEBUG_ENABLE_SEMIHOST
55 Library Unefine: |
[ dke
B retarget.c - Language / Code
[ acmph ™ Execute-only Code ™ Strict ANSIC Wamings: |Al Wamings
L] acmp_regh Optimization: [Level 2(02) = I~ Enum Container always int ™ Thumb Mode
] adeh I Optimize for Time I Plain Char is Signed I~ No Auto Includes
] adc_regh I~ Split Load and Store Muttiple I~ Read-Only Posttion Independent [~ €99 Mode
1 clkn [¥ Gne ELF Section per Function I~ Read-Write Position Independent I~ GNU extensions
[ clk_regh
[ cmsis_armcch \ng;:e | A ALibrary\CMSIShInclude:. ..\ \Library\Device\Nuvoton \MO314Include:..\. . \Library\StdDrive J
] core_emiih Mis:
[ core_cmFunch Cortrls |
1 core_eminstrh Compiler  [-c ~cpu Cortex-M0 -D_MICROLIB g -2 ~apos=interwork ~split_sections - ~
3 creh cmm\ 4. Albrary/CMSISAincludz - /.. /Library/Device/uvoton/M031/Include - .
N . ring
|« | v
=l project |@5ooks | {) Functi..| 0. >
[RESE @y suce {1 s 0K | cacel | Defars | He | —
Step 2: Invoke Rebuild to rebuild a project and enter Debug mode.
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Step 3: In Debug mode, invoke View — Serial Windows — UART #1, as shown in Figure 4.1-4.

Step 4: Press F5 to program the target chip, and the debug messages are output to the UART #1

form3

B Ch\nuvoton\BSPAMO31 Series BSP_CMSIS_V3.00, p KEIL host. - vision - B3
File Edit |View Project Flash Debug Peripherals Tools SVCS Window Help
| 5 Y status Bar |m = /2| ® oesuc EnssiesemmolL| B | @ - | @ & &-|@-| %
Taolbars »
o = %M.
2 | @B k- O @3- R0 @ -
Registers | |[=]| Project Window 2@
Regter & Books Window SYS_Inmit(): =
= Core {} FundionsWindow
=0 £ defined (_GNUC_)
= 0, Templates Window initialise menirnr handles): v
9 Source Browser Window >
=] Build Output Window startup_MO315eries.s | ] retarget.c ] system MO31Series.c - X
3¢ Error List Window 32_t main() ~
3 Find In Files Window R
ints_t item;
5] Command Window
/* Init System, IF clock and multi-function I/0 *
[#h/ pisassembly window 58 Init():
[@ Symbols Window -
|| Registers window £ defined (GNUC_)
() Call Stack Window e
Watch Windows 3
i e e ,| printz(m\n Starc sEMIEOST cest: \am):
1 Barked Serial Windows S usrT#1
- System =
- temal Analysis Windows b B3 UART#2
Mog Trace *| = UART#3 v
& Project System Viewer +| |} Debug fprintf) Viewer ?
Command | 5 Toolbox Window 2 B UARTS1 n g
Load "C: TR D f735FitM5157\’!.OO.OGO\\SEanECDdE\\ ihost\\EEII
Start SEMIHOST test:
<
> N
ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess COVERAGE ‘ @A Call Stack « Locals [EFUART#1 | B Debug (printf) Viewer | & Memory 1
Nuvoton Nu-Link Debugger 11: 000000000 sec_ 1:62 C:1 CAP NUM SCRL

Figure 4.1-4 Semihost Options in Keil MDK Debug Mode

4.1.5 Embedded Trace Macrocell (ETM)

Nu-Link2-Pro supports the Embedded Trace Macrocell function that can show every single executed
instruction in the current application to PC, For detailed settings and usage, please refer to section

5.2.2.3.
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4.2 Programming

This section will briefly describe the programming function supported by the Nu-Link2-Pro. For more
details, please refer to the related user manuals.

4.2.1 ICP Online Programming

Online Programming means that the Nu-Link2-Pro can download the firmware of the NuMicro® Family
single chip to the target chip through software programs, as shown in Figure 4.2-1.

nuvoTonN o = A
NuMicro® Family Dz KE I L M

T A A

L
Program

< J

- e O

nuvoTon SWD I § .t s USB

NuMicro® Family < > I »: g < >

Target Board Nu-Link2-Pro Computer

Figure 4.2-1 Online Programming Flow Diagram

4.2.2 |ICP Offline Programming

Offline Programming means that the Nu-Link2-Pro can update the firmware of the NuMicro® Family
single chip directly without accessing software programs (as shown in Figure 4.2-2). Offline
programming is useful for mass production since the original code or firmware file does not need to be
delivered and only the Nu-Link2-Pro is needed for mass production. In addition, the Nu-Link2-Pro
supports “Limited Offline Programming,” which can effectively control the authorized number of the
firmware. For details, please refer to the ICP Tool User Manual.

Nu-Link2-Pro has three interfaces to download the offline data for offline download.

1. USB flash drive.

2. SD card.

3. Embedded SPI flash of Nu-Link2-Pro (offline download usage is same as Nu-Link).
Please follow the steps below to use USB flash drive or SD card interface for offline download:

1. Use Tool -> Create Offline USB/SD File on the menu bar of ICP Tool to save NuLink2.us file and
drag and drop the file into USB flash drive or SD card.

2. Plug USB flash drive or SD card into Nu-Link2-Pro.

Pressing the button on the Nu-Link2-Pro will switch the Nu-Link2-Pro to offline download mode and
start to download the offline data to target chip immediately.

The Nu-Link2-Pro also supports Control Bus so that can use the automatic IC programming function
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during mass production. For details, please refer to the section 6.3.

Tomee o [S]KEIL  ©IAR
ICPTTOOI To:::ls by ARM SYS'LEMS

L

Program
< J
B¢
Target Board Nu-Link2-Pro SD Card & USB Flash

Figure 4.2-2 Offline Programming Flow Diagram

4.2.3 ISP Online Programming

The ISP tool currently only supports online programming and the programming interface supports
UART, I2C, SPI, RS-485 and CAN BUS, Table 5.2-2 show the connection method of each interface and
please refer to the section 5.2.5 for ISP online programming details.

424 Software Serial Number (SN)

The Software Serial Number (SN) function provided by the ICP Tool enables users to specify the value
in the “Increase SN from” and “Write address in flash” fields for the target chip during online/offline
programming. Take the M031 series chip for example, the user can specify a set of “Increased Serial
Number (SN)” and “Write Address” to any of APROM, LDROM, and Data Flash, and the written Serial
Number (SN) will be automatically incremented (as shown in Figure 4.2-3).
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[Program cption =) Chip 1 Chip 2
A=zl 0x00100FFF
Erasel
& LDROM LDROM
7] veiy
T e e 0x00100000
[ Reset chip after programming
] Offine programrming mods Reserved Reserved
Saftvare serial number [SN)
Increase: SN from 0 17440000 0x0001FEFF
Wiits address in flash 0x 00014000
Data Flash Data Flash
Options for offine pragramming made
Use password for offine data DFBADR[31:0]
| Aeespsewms  [seseens DN ] Mo
Lirnt the umber of offine pragramming 0x00014000| _ 0x174A0000 | —> | ___ 0x174A0001 ___ |
100
Auto-programming
APROM APROM
NurLink-Pra 10 Vokage
Power control s used on Nu-Link-Pro, and is valid only if target
power is not detected
ol @2 @AW LY
Defade | [0k | [ Cancdl
0x00000000

Figure 4.2-3 Software Serial Number (SN) Settings

4.3 Wide Voltage Programming

The Nu-Link2-Pro supports the wide voltage programming function, by which the development software
tool can adjust the SWD port voltage as 1.8 V, 2.5V, 3.3V, or 5.0 V. As shown in Figure 3.2-1, the pins
that can be controlled include VCC, ICE_DAT, ICE_CLK, and /RESET.

4.4 Installing the Nu-Link2-Pro Driver

The Nu-Link2-Pro supports a variety of functions and third-party software tools (e.g. Keil MDK and IAR
EWARM). After the software programs are installed, the drivers are also required. You can use the
following links: Nu-Link Keil Driver for Keil MDK and Nu-Link IAR_Driver for IAR EWARM to install the
latest version. For details about software setup, please refer to section 5.2.
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5 INSTALLATION AND SETUP
This chapter introduces how to connect the Nu-Link2-Pro to a computer, and how to set the third-party
tool to use the Nu-Link2-Pro as a debugger and a programmer.

5.1  Connecting to the Nu-Link2-Pro

As shown in Figure 5.1-1, the Nu-Link2-Pro is a bridge between an USB and the SWD interface, by
which software tools can debug and program the target chip through an USB. The user can plug the
Nu-Link2-Pro into an USB port of a PC directly or connect using the USB connector. About connection
method please refer to section 3.2 for details.

Through a SWD port, the Nu-Link2-Pro can supply power (1.8 V, 2.5V, 3.3V, or 5.0 V) to a target circuit
board. The maximum is 5 V/500 mA. Refer to Table 6.1-1 for detailed specifications.

RO

UOlOANU

NuMicro™ Family

Target Board Nu-Link2-Pro Computer

Figure 5.1-1 Nu-Link2-Pro Connection Diagram

SWD Connector:

The SWD connector, which can be applied to all of the NuMicro® development tools and evaluation
boards, is a 100 mil (2x5) female header, as shown in the left of Figure 3.2-1.
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5.2 Software Setup

This section briefly describes required software settings for connecting to the Nu-Link2-Pro. For detailed
software operation, refer to the related user manuals.

521 ICP Tool
(1) Download and install Nuvoton NuMicro® ICP Programming Tool.

(2) Open the ICP Tool, specify the Ul language and target chip, and then click Continue, as shown
in Figure 5.2-1.

Nuvoton NuMicro ICP Programming Teol 3.01 X

NUVOTON B

Select Language:

English v
Select Target Chip:
MO31 Series v

Support Forum

EN: http://forum.nuvoton.com
SC: http:/Awww.nuvoton-meu.com/forum.php

Figure 5.2-1 Startup Screen of ICP Tool

(3) Inthe ICP Tool window, the connection status is shown as “Disconnected” since the ICP tool has
not been connected with the Nu-Link2-Pro, as shown in Figure 5.2-2.

# Nuvoton NuMicra ICP Pragramming Tool 3.01 - MO31 Series - X
Project Chips Tool Language Help

NUVOoOTON I~

Status
Connect Disconnected
Load File

LDROM File Mame: ‘C:\nwoton\ESF‘\MUSLSeries_ESP_CMS\5_V3.UD.UUU\SampleEode\workspace\\SP_IZC\KEIL\ub\\\SP_|

size: 2216 Bytes, checksum: be02

APROM File Mame: ‘C:\nwoton\WUF\K\impoltant\Custumel_DVD_Coltex\DVD_Eollax_Zm 903044B5P Lihraly\M031_5eries_|

File ot load Offset: 0x 0

DataFlash | FileName ‘u: \Data hex |

File not load,

SPROM File: Hame ‘E \SPROM hex |

File nat load Last Byte: 0z FF
Config Bits
Setting Config | GFFFFFFTF Configl: | IWIODFFFFF < Upidate Histary »
File Data Or-board Flash Offline: Flash

LDROM  APROM DatsFlash SPROM LDROM APROM DataFlash SPROM LDROM APROM DataFlash SPROM Info

00000000: BE 06 00 20 DS 00 00 00 FS 00 00 00 F7 00 00 00 A @ 8bis
00000010: 0O 00 00 00 DO 00 00 00 DO 00 00 0O 0O 00 00 0O
00000020: 00 00 00 00 00 00 00 00 00 00 00 00 F9 00 00 00 ()18 bits
00000030: 0O 00 00 00 DO 00 00 00 FB 00 00 0O FD 00 00 00
00000040: FF 00 00 00 FF 00 00 00 FF 00 00 00 FF 00 00 00 () 32 bits

00000050: FF 00 00 00 FF 00 00 00 FF 00 00 00 FF 00 00 00
00000060: FF 00 00 00 FF 00 00 00 FF 00 00 00 FF 00 00 00
00000070: FF 00 00 00 FF 00 00 00 FF 00 00 00 FF 00 00 00
00000080: FF 00 00 00 FF 00 00 00 80 02 00 00 FF 00 00 00
00000090: FF 00 00 00 FF 00 00 00 FF 00 00 00 FF 00 00 00
000000A0: FF 00 00 00 FF 00 00 00 FF 00 00 00 FF 00 00 00

000000BO: FF 00 00 00 FF 00 00 00 FF 00 00 00 FF 00 00 00 © Refresh
ARAANACAS N2 AR BE A& AR BN EA EA AN 4R AN 47 2a A7 A0 A0
Programming
LDROM APROM Diata Flash SPROM Canfig Optiors Start
w
< >

Figure 5.2-2 ICP Tool Main Window
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(4) And then click the Connect button. Go to (5) if more than one Nu-Link2-Pro are connected with the
host. Go to (6) if only one Nu-Link2-Pro is connected with the host.

(5) If two Nu-Link Debugger and Programmers have been connected with the computer, a message
appears and asks to select one from the two adapters. Clicking OK will connect the selected adapter
with the host, as shown in Figure 5.2-3. When a Nu-Link2-Pro is selected for connection, the Status

LED starts blinking.
Mu-Link *
NnuvoTonN j

Select one Nu-Link

(@ |D: 7788563

(O ID: 18000003

Carcel

Figure 5.2-3 Select One Nu-Link2-Pro

(6) Click Option in the Programming section of the ICP Tool Window to open the Program Option
form, as shown in Figure 5.2-4.

(7) In the Nu-Link Pro 10 Voltage section, specify the power voltage of the SWD port for the target
chip, and then click OK. To use the offline programming function, the Offline Programming mode
option needs to be selected, as shown in Figure 5.2-4.

Operation
Eiase [[1 Eraze \whole Chip
Program
ety
[Jw/ite Software Serial Mumber
Reset Chip after Programming
[1 0iéfline Pragramming Mode:

Software Serial Number [SM]
18000000

00100010

Options for Dffine Programming Mods

Use Password for Offine Data

2000000

2000000
Limit The Mumber of Offine Programming

100
Auto-programming

Trigger by extemal input zignal

MNu-Link Pro 10 Yoltage

Diefault ok Cancel

Figure 5.2-4 ICP Tool Programming Options
(8) After the Connect button is clicked, the ICP Tool will be connected with the Nu-Link2-Pro, and a
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SWD port will be detected. Figure 5.2-5 shows that the ICP Tool has been connected with the Nu-
Link2-Pro and a target chip is detected. At this time, the user can start programming the target chip.

# Muvoton NuMicre ICP Proegramming Tool 3.02 - M031 Series — *

Project  Chips Tool Language Help
NUVOTON I———
Status
Chip Conmected with Nu-Linkz [1D: 18000325)
Part Mo, b?[?ﬁuu rglaDK l.-.’-\F'F!DMﬂ 28K, Datz 0K, SPROM:512 bytes, RAM: 16K

Figure 5.2-5 Nu-Link2-Pro Connected with a Target Chip Detected

(9) Figure 5.2-6 shows that the ICP Tool has been connected with the Nu-Link2-Pro with no target chip
detected. The ICP tool will continue detecting the target chip until the Stop Check button is clicked.
At this time, the user cannot program any chip, but can use the offline programming to save the

offline programming information in the Nu-Link2-Pro.
" Muvoton NuMicre ICP Programming Tool 3.02 - M031 Series — .
Project Chips Tool Language Help

NUVOTON I

Status

MuLink2 sonnected (1D 7788d5aa]

Figure 5.2-6 Nu-Link2-Pro Connected with No Target Chip Detected

(10) Click the Disconnect button if programming is not needed (as shown in Figure 5.2-5). Or click the
Stop Check button to disconnect the ICP Tool with the Nu-Link2-Pro and leave the Nu-Link2-Pro
unused (as shown in Figure 5.2-6). As such, the Nu-Link2-Pro can be connected with another tool.

(11) As shown in Figure 5.2-7, select the “.bin” file you want to programming APROM and LDROM, and
tick the memory location.

(12) Click the Start button to start programming.

(13) As shown in Figure 5.2-8, click the OK button in the programming completion window to complete
the operation.
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# Muvoton NuMicr

Project Chips Tool Language Help
NU VO T O N e — A

Status
Disconnect Chip Connected with Mu-Link 2 (ID: 7783a8db]

LDROM:2K, APROM: 32K, Data 0K, SPROM:512 bytes, RAM:4K
Part Mo, MOZ2TCIAE UIDAUCID-

Load Fie
LDROM File: Mame; |E:\nuvolon\ESP\MU31BSF‘-masler\MUEﬂ ESF‘-master\SampleEode\lSP\ISF‘_UAHT\KEIL\Db\\ISF‘_UAHT.|]

size: 1968 Bptes,_checksum: 31HF
| APROM File Name: nuvatan\WORKAProject\ME-MO32LD 4T est programtM032LD 24E _Testinglig. bin ]

size: 3404 Bytes, checksur 083 Offset: 0w |0

Data Flash File Mame: |E:\D atahen |

File: nat laad

SPROM File Mame: |E:\SPHDM.hex |

File nat load. Last Byte: Ux

Config Bits

Setting Corfig 0 | QFFFFFRZF  Config 1: | CuOODFFFFF < Update History > v
File Data Orn-board Flash Offline Flash
LDROM  APROM DataFlash SPROM LDROM APROM DataFlash SPROM LDROM APROM  DataFlash SPROM  Inio
00000000: B8 04 00 20 DS 00 00 00 FE 00 00 00 FD 00 00 00 A @Ebis
00000010: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00000020: 00 00 00 00 00 00 00 00 00 00 00 00 FF 00 00 OO0 O 16 bits
00000030: 00 00 00 00 00 00 00 00 01 01 00 00 03 01 00 00
00000040: 05 01 00 00 05 01 00 00 05 O1 OO0 00 05 01 00 00 O32hll$

00000050% 05 01 00 00 05 01 00 00 05 OL 00 00 05 01 00 00
00000060% 05 01 00 00 05 01 00 00 05 Ol 00 00 05 01 00 00
00000070: 6D 05 00 00 05 Ol 00 00 05 OL 00 00 05 01 00 00
00000080: 05 01 00 00 05 01 00 00 05 01 00 00 05 01 00 00
00000030: 05 01 00 00 05 01 00 00 OS5 01 00 00 05 01 00 00
000000A0: 05 01 00 00 05 01 00 00 05 01 00 00 05 01 00 00
000D00BO: 05 01 00 00 05 01 00 00 05 Ol 00 00 05 01 00 00 ) Refresh
AANRANCN- AR 4R RC 4G AN EA 44 ER AN 43 AN 47 T8 A& AA A

LOROM [ Data Flash ] sPROM Config Options

Figure 5.2-7 Programming File Selection Window

MuMicro ICP Programming Tool X

Programming flash, OK!

Figure 5.2-8 Programming Completion Window
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5.2.2 Keil MDK

Install Keil MDK. Before setting the Nu-Link2-Pro, make sure the Nu-Link Keil Driver for Keil MDK
has been downloaded and installed such that the Keil MDK can recognize the Nu-Link2-Pro.

(1) Double click the Template.uvproj to open the project.

Note: If Figure 5.2-9 warning message jumps out, please migrate to version 5 formats as shown in
Figure 5.2-10. The .uvproj flename extension will change to .uvprojx.t.

HVision [

Errer: Device not found -

Device: WERE

Vendor TUVOTON

Please update your device selection.

Figure 5.2-9 Warning Message of “Device not found”

File Edit Vi lash Debug Peripherals
°| Lj H ﬁ ew HVision Project..
i

ew Multi-Project Workspace...

Open Project...
Project q R
" ose Projes
-7 Project: i
=l Temp Ecnard
ﬁ Project [tems... Manage 2

SRR T Select Device for Target ...

4# Run-Time Environment... EemevelE e mainie
SR SR e A4S Options for File ‘main.c...
=" Reload Software Packs 3
Clean Targets

Fack [nstaller...

Migrate to Version 5 Format... Euldilamet

— % Rebuild all target files
= #2 Batch Build
& proj.. [€F oo 2 Batch Setup...

Figure 5.2-10 Project File Migrate to Version 5 Format
5.2.2.1 Debugger Settings

(2) Invoke Project — Options for Target — Output, and enable the Debug Information option, as
shown in Figure 5.2-11.
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Cm—————————————————————————————

Options for Target '"ACMP_CompareVEG'

Select Folder for Objects... |

Device | Targsmg| User | C/Cs+| Asm | Linker | Debug | Ukilties |
Mame of Executable: IMMF_CUNDEI'EVEG

x

% Create Executable: ‘obj\ACMP_CompareVBG
¥ Debug Information

¥ Create HEX File

™ Browse Information

(" Create Library: \obj\ACMP_CompareVVBG ib

[ Create Batch File

o

Cancel |

Defaults |

Help

Figure 5.2-11 Enable Debug Information for Keil MDK

(3) Invoke Project — Options for Target — Debug, and make sure the Use: "Nuvoton Nu-Link
in Figure 5.2-12 and Figure 5.2-13.

Debugger option is checked, as shown

File Edit Miew Project Flash Debug Peripherals Tools SVCS  Window Help
gﬁﬁdﬂ|:‘3 9 | | W g P | 5 E JE G| B createNode FMR# a-|e GG|E|'&
j 1 ¢ T ——
SizEE L) Options for Target Template’ X
7% Project: Template =
G439 Template Device | Target | Output | Listing | User | C/C++ | Asm  |fLinker Debug | utities |
a CMSIS ' Use Simulator with restrictions Settings @ Use: INuvomn Mu-Link Debugger d Settings
"E Library [ Limit Speedto Real-Time
BT User

¥ Load Application at Startup
Intialization File:

| HEs]

Restore Debug Session Settings

¥ Run to main()

& cMsis

¥ Load Application at Startup
Inttiglization File:

| =]

¥ Runto main()

Restore Debug Session Settings
[V Breakpaints ¥ Toolbox ¥ Breakpaints ¥ Toolbax
¥ Watch Windows & Performance Analyzer ¥ Watch Windows
v Memory Display v System Viewer v Memory Display v System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
|sARMCM3DLL | |SARMCM3DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:

ID:\F{MCMW.DLL |

[~ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... |

ITARMCMLDLL |

[~ Wam if outdated Executable is loaded

| | B

IEIP...|@B...| {OF. 0,1

o]

Cancel

| Defaults | Help

Figure 5.2-12 Debugger Setting in Options Window
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File Edit Wiew Project Flash Debug Peripherals Tools SVCS  Window Help
NS dd] & oo o | 7 2 T P EE U M| B crestenode Fa®la-| o oo eE@) 2
DB - ] B8 template & dE e 2@
il + B Options for Target Template®
2t Project: Template
E@ Template Dericel Target I COutput | Listingl User I C/'CH—I Asm | Linkerl Debu
w0 omsis — igure: Flash Menu Command
- Lib
& Liorary i+ |Use Target Driver for Flash Programming V¥ Use Debug Driver
=5 User
— Use Debug Driver — Settings ¥ Update Target before Debugging
; main.c
& omsis W] ]
" Use Extemal Tool for Flash Programming
Command:l |
Argumerﬂs:l
™ Runlndependent
r—Configure Image File Processing {(FCARM):
Qutput File: Add Qutput File to Group:
CcMsIs =
Image Files Foct Folder: I ™ Generate Listing
< | ol
De. [@e. [ OF. (0,7 Cancel | Defauts | Help
- - — - —— — —_— = —

Figure 5.2-13 Programming Setting in Options Window

(4) Click the Settings button to open the Debug form, as shown in Figure 5.2-14. Refer to Table 5.2-1
for each setting description. The setting options shown in the Debug form may vary depending on
the type of the Nu-Link2-Pro used.

Nu-Link2-Pro Nu-Link & Nu-Link-Me & Nu-Link2-Me
Nu-Link Driver Setup * Mu-Link Driver Setup X
Debug | Trace | Debug | Trace |
~ Nu-Link2 i Chip Select R ey r~ Nu-Link2: Chip Select ———————————— I Texix g Exwtent
Driver Version: |6351r Chip Type: |M031 - EN: http:/forum nuvoton com/ Driver Wersion: |6909r2 Chip Type: [M031 - EN: http:/Aorum.nuveton.com.
SC: hitp://www nuvoton-mcu.com/ SC: http://www nuvoton-mcu com/
ICE Version:  |6351  Reset Options ICE Version 6909 Reset Options————————————
Device Famiy: |Cortex-M Connect:  |Normal - Device Family: |Cortex-M Connect: |Normal -
Device ID: Ox0BB11477 Reset Autodetect v Device ID: 0<0BB11477 Reset: Atodstect  ~
Part [sw =l | [ Download Options Part [sw =l | Download Options
Max Clock 1MHz - ™ “erify Memary Code Max Clock: 500kHz v ™ Werify Memary Code
1~ Power Control r Power Contral
10 Vokage  18¢ i 25¢ 33 By 10 Woltage: 18y 25y & 33 [l
OK Cancel oK Cancel
Figure 5.2-14 Nu-Link2-Pro Parameter Settings
Debug Function | Description

Driver Version

Display the Nu-Link2-Pro driver version in the host

Chip Type

Specify the Target chip type

Reset

Select Auto detect to reset the target chip
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10 Voltage Specify the SWD port I/O voltage for the target chip; options include 1.8 V, 2.5
V,3.3V,and 5 Vil

Table 5.2-1 Debugger Function Settings Description

(11 Nu-Link2-Pro will automatically determine the target chip support voltage. If the voltage only supports
3.3V, it will automatically set to 3.3 V power supply.

5.2.2.2 Programmer Settings

(5) Invoke Project — Options for Target — Utilities, select “Nuvoton Nu-Link Debugger” when the
Use Target Driver for Flash Programming option is enabled, and then select the Update Target
before Debugging option, as shown in Figure 5.2-15.

kA Options for Target 'ACMP_CompareVBG' X
Device | Target | Output | Listing | User | C/C++ | Asm | Linker | Debug ~ Ukilties

Conrfigure Flash Menu Command

{+ |Use Target Driver for Flash Programming [ Use Debug Driver
|Nuvoton Nu-Link Debugger j Settings [w Update Target before Debugging
It Fie: | | Ea
" Use Extemal Tool for Flash Programming
Cammand:| J
Arguments: |
r

Configure Image File Processing (FCARM):

Output File Add Output File to Group
BEE |
Image Files Roct Folder: ™ Generate Listing
oK | Cancel | Defaults | Help

Figure 5.2-15 Keil MDK Programmer Selection

(6) Click the Settings button to open the Flash Download form, as shown in Figure 5.2-16 where the
user can specify the options before or after programming with the Nu-Link2-Pro.

Flash Download for M031 =
Flazh Select Rabd for dlgonthm Download Function
" Erase Full Chip v Program Flash
APROM - Start: (020000000
(% Erase Sectors [ erify Flash
Size: |OxE00
" Do Mat Erase ¥ Feset and Fun
Programming Algorithm Flash Breakpoint
D ezcription | Device Type | Device Size | Addrezz Range W Enable Flash BP
031 32kE Flash... On-chip Flash 32K 00000000 - Q0007
ConfigD1
< > Configure

Figure 5.2-16 Nu-Link2-Pro Programming Settings

(7) Rebuild all target files. After successfully compile the project, download code to the flash memory.
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Click “Start/Stop Debug Section” button can enter debug mode.

;ile Edit View Project Flash Debug Peripherals Tools SVCS Window Help 4
N A0 o e | BB E R EEE G B o e ela-ls oo el A
Co i E e o 88 rempiate EFEIE R N
Project
7% Project: Template .
55 Templte 1. Rebuild
-2 CMSIS

E Library

Hod ol 2. Successfully compile

& cmss

3. Download
4. Start/Stop Debug

J . ml
Eep...|@e..| (3F. 0,1

Build Output
linking... -
Program Size: Code=2480 RC-data=372 RW-data=1l6 ZI-data=1024

'ter Build - User command #1: fromelf --bin ".\obj\template.axf" --output ".%\obj\template.bin"

T T T o Sobj\template.axf"™ --output ".\obj\template.TxXT"
".“obj\template.axf" - O Error(s), 0 Warning(s). |
o g n ]
-
4 3

Muvoton Mu-Link Debugger

Figure 5.2-17 Compile and Download the Project

(8) Figure 5.2-18 shows the debug mode under Keil MDK. Click “Run” and the debug message will be
printed out as shown in Figure 5.2-19. User can debug the project under debug mode by checking
source code, assembly language, peripherals’ registers, and setting breakpoint, step run, value

Z
=
L
Z
A
n
)
Py,
monitor, etc. o
@)
_ m
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help vg)
NEH@] 2 B9 o @ | ®m BB R EEEEL D e Ha#|[@] e - & &|[F] & 8
[gaoloceo » OEcED- )2 - 8- - 8- «- ®
Registers 1@ opsenply o @ | m
= €3: & while(1): ~ Py
B 0x00000980
1- Run DCW 0x0000 o g
NxNNNNN3R4 NNNN new nxnnon k=4 Q_
r
2. Sto T
- ___.__,__9____..__. 7 main.c I - X by
§ Réset Cpen (UARTO, 115300); o~ O
' EE] r= vonnect UART to PC, and open a terminal tool to receive following message */ O
h &0 printf({"Hello World\n"); P
61 >
&2 /% Got no where to go, just loop forever #/ <
M &3 while (1) g
Rl &4 |}
--R12 o m
3 " 66 /**= (C) COPYRIGHT 2017 Nuvoton Technology Corp. **%/ EJ pu
g -| &7 i c
[ rroject | = Registers < M ] D a
Command 0@ Call Stack - Locals 7@ m
Load "C:\\Nuvoton\\BSF Library\\M031_Series BSP_CMS5I5_V3.(* | Name Location/Value Type Py
- - : Tl ® main | 000000000 Jintf0 | <
: 2
LSSIGN BreakDisable BreakEnsble Break¥ill BreakList | (#1Call Stack + Locals ‘Memoryl | C
Nuvoton Nu-Link Debugger t1: 0.00000000 sec L >
— — [

Figure 5.2-18 Keil MDK Debug Mode
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(B coms® - putTy el |

b

Figure 5.2-19 Debug Message on Serial Port Terminal Windows

5.2.2.3 ETM Settings

To start Embedded Trace Macrocell (ETM) tracing on Nuvoton Cortex®-M4/M23 devices, please
connect to the device using the Nu-Link2-Pro with 20-pin connector and follow the steps below.

(9) Open the Template.uvproj in M480 BSP, as shown in Figure 5.2-20.

K2 Chnuvoton'\BSPYM4S0BSP-master M430BSP-master\SampleCode\ Template' Keil\ Template.uvproj -
File Edit View Project Flash Debug Peripherals Tools  SVCS  Window  Help
w3 | | @ = | @ | &= &= =
LoaD e + i,
| 53i| Template w £\| ﬁ o @
Project L x| ] startup_m480s - | ] main.c
= Project: Template 4z /* User can use Syste
=47 Template 43 SystemCoreClockUpdate
3 cmsis 2
. 45
[d Library 46
EHS User a7 /* Set GPB multi-func
J main.c 43 S5Y5->GPB MFPH &= ~(5Y
45 5Y5->GPB_MFPH |= (5YS
S0 /* Lock protected reg
51 5Y5 LockRegl():
52 }
53 L
54 [0 /*
55 # This iz a template pro
56 * own application withou
57 *
1] # This template applicat
59 # "Hello World™, users m

Figure 5.2-20 Open M480 project

(10) Configure the NuTrace.
® As shown in Figure 5.2-21, In debug setting dialog, select the “Trace” tab.

® In “Trace Port” select Sync Trace Port with 4 bit data. It is possible to use other bit sizes
but best to use the largest to increase the bandwidth.
® In Capture Mode, specify whether trace data is collected before or after a trigger.
B Trace After: Capture the trace information after the trigger point and stop
capturing when trace buffer is full.
B Trace Before: Capture the most recent trace information before CPU is
stopped.
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® Select Trace Enable and ETM Trace Enable.
® Click OK to save the changes.
B cnu

File Edit View Project Flash Debug Peripherals Tools 5SVCS Window Help

oton’ BS N480BSP-master pleCode\Template\Keil\Template.uvproj - pVision

=47 Template
3 amsis
3 Library
25 User
] main.c

2

Device | Target | Output | Listing | User | C/Co+ | Asm | Lmkilitiesl

NEE@ & o@| [ | P ® 1 s = UE G| B guemstndFiag VRe @Q-leod &
&2 0] W Template vﬁ'—J@A?@

Project =B | ] startup_M430s | ] main.c

= 1 Project: Template Options for Target Temblate

3

" Use Simulator  with restrictions

[ Limit Speed to Real Time

Settings

& Use |Nuuolun Nu-Link Debugger '| Settings l

¥ Load Application at Startup [¥ Runto main()

¥ Load Application at Startup

[¥ Run to main()

Nu-Link Driver Setup

Core Clock: | 192.000000 MHz

[|7 Trace Enable

¥ ETM Trace Enable 7

Capture Mod
& Trace Ater (" Trace Befors

h |
I ‘fl’ Enable Prescaler: |1 =

Trace Event:

I~ CPI: Cydles per Instruction

Trace Port

I~ EXC: Bxception overhead

PC Sampling

Prescaler: [641
I~ Periodic Period: | <Disabled>

I~ on Data RAW Sample

Sync Trace Port with 467 Data _~

[~ SLEEP: Slesp Cycles

I™ L5U: Load Store Unit Cycles
I™ FOLD: Folded Instructions
I~ EXCTRC: Exception Tracing

il Project | @ Bocks | {) Funct..| Dy Templ.. [71TM Stmuius Port 3 = @m & B5 = BT = 0
Build Output Enable: |B00000000 [T T T T T T FT T T T T P T T
“++ Complersd Cross—Module—Oprimi Privilege: [2<0D000000 Pot3124 [T Port23.16 [ Port 15.8 [ Port 7.0 [

Build Time Elapsed: 00:01:04
Load "C:\\nuvoton\\BSP\\M4380B5P-m|

Erase Done.

8
(o 1| cane |

Programming Done.

Figure 5.2-21 Trace Setup with ETM

(11) In Initialization File, please insert the script file to initialize the device’s trace pins when starting
the debugger. The following is an example script file.

Linker Debug | Uities |

* se: INLIIJnk Debugager

;I Settings |
W Run to main()

¥ Load Application at Startup
Initiglization File:

I.\M-IE»D_TP.ini

FUNC -void - DebugSetup - (void) - {
_WDWORD (0x40000054, - 0xO00EEEEE) ;

}

DebugSetup () :

Figure 5.2-22 Initialize File for Trace Pins

Note: The Nu-Link Keil driver with the version v2.07 or later will automatically setup the trace

pins when starting the debugger. The user does not need to do the above
configuration.

(12) As show in Figure 5.2-23, Build and Download code to target chip.
Mar. 24, 2020
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File Edit View Project Flash Debug Peripherals Tools 5SVCS5 Window Help

B | | | o EETY

| %ﬁf Template ~ eﬁ\‘ ﬁ 4 v @
Project 1 r B ] startup_m420.s - | ] mainc
= Project: Template 4 * @Bhrief B proi:
-7 Template ! 3 :
CJ cmsis :
{1 Library ;
=-F User g
1 main.c 10
11 #define PLL CLOCK
12

13 woid S5Y5 Init(void)

14 {1
15 2

Figure 5.2-23 Build and Download Windows for ETM
(13) After doing above settings, user must start the debugger. In Debug mode, please select Debug
- NuTrace to invoke the tracing information dialog, and it will show every single executed
instruction in the current application as shown Figure 5.2-24.

Note: As show in Figure 5.2-25, It is recommended to set a break point or use single-step
execution, it will be easier to track the status of the program.

MuTrace =
| Search
ETM index address opcode instruction source -
ETH #0 0x00000274 4516, LDR RO, [PC, #B88]; 0x000002D0 LDR RO, =0x4C| |
ETH #1 0x00000276 FO4F0139, MOV.W R1, #0x0000005% LDR R1, =0x55
ETM #2 0x0000027A 6001, STR R1, [RO, #0] STR R1, [RO]
ETM #3 0x0000027C FO4F0116, MOV.W R1, #0x0000001& LDR R1, =0x1¢€
ETH #4 0x00000280 6001, STR R1, [RO, #0] STR R1, [RO]
ETH #5 0x00000282 FO4F0188, MOV.W R1, #0x000000388 LDR R1, =0x8f
ETM 46 0x00000286 6001, STR R1, [RO, #0] STR R1, [RO]
ETH #7 0x00000288 4512, LDR RO, [PC, #72]; 0x000002D4 LDR RO, =0x4C
ETH #38 0x0000028A 6841, LDR R1, [RO, #4] LDR R1, [RO.4
ETH #9 0x0000028C F4414180, ORR R1, R1, #0x00004000 ORR Ril, R1, §
ETM #10 0x00000290 6041, STR R1, [RO, #4] STR R1, [RO,4
ETH #11 0x00000252 4811, LDR RO, [PC, #68]; 0x000002D& LDR RO, =0x4C
ETM #12 0x00000294 6841, ILDR R1, [RO, #4] LDR R1, [RO,4
ETM #13 0x00000296 F0410102, ORE. R1, R1, #0x00000002 ORR R1, R1,4I
ETH #14 0x0000025A 6041, STR R1, [RO, #4] STR R1, [RO.4
ETM #15 0x0000029C 6841, ILDR R1, [RO, #4] LDR R1, [RO,4
ETH #16 0x000002%E F0410104, ORR R1, R1, #0x00000004 ORR Ril, R1, §
ETM #17 0x000002A2 6041, STR R1, [RO, #4] STR R1, [RO,4
ETH #18 0x000002A4 450D, LDR RO, [PC, #52]; 0x000002DC LDR RO, =5yst
ETH #19 0x000002A6 4780, BLX RO BLX RO
ETM #20 0x00000228 4810, LDR RO, [PC, #64]: 0x0000026C SCB-3CPACR |= ((2
ETH #21 0x0000022A 6501, LDR R1, [RO, #0]
ETH #22 0x0000022C F4410170, ORR R1, R1, #0x00F00000 SCB->CPACR |= ((Z
ETM #23 0x00000230 6001, STR R1, [RO, #0]
ETM #24 0x00000232 450F, LDR RO, [PC, #60]: 0x00000270 FMC->CYCCTL = (FM
ETH #25 0x00000234 6CCL, LDR R1, [RO, #76]
ETH #26 0x00000236 FO21010F, BIC R1, R1, #0x0000000F FMC->CYCCTL = (Fe
ETM #27 0x0000023A F0410108, ORE R1, R1, #0x00000008
ETH #28 0x0000023E 64C1, STR R1, [RO, #76]
ETH #29 0x00000240 FO4F4080, MOV.W RO, #0x40000000 CLE->LDOCTL |= CL -
< | n | 2

Figure 5.2-24 Tracing Information Dialog
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K2 C\nuvoton\BSP\M4EDBSP-master\M480BSP- master\SarpleCodel Template\Keil\ Tes
File Edit View Project Flash Debug Peripherals Tools 5SVCS  Window
NS H@| % @90 e [ BPRBREE/
SER avreru | DOBpBEaE B 2
Registers 2 o E Disassembly
Register I Value I; a7z UART_ Open (UZF

68: /* Connect T
T | (8 e o
020000190 a ’ ’
(20000190
20000150 | ] startup_m480.s - | ] main.c
(00000000 €0 “/
(20000030 61
00000000 €2 int main()
(00000000 1 63 014
(00000000 ca
000000000 € .5 SYS Init();
(:00000DC0) 66 /* Init URR
£x00000000 > I UART Open (T
(20000070 £a 5 Commect

N

(20000990 69 printf ("Hel]
(c0000028D 70
I}xEDDDDEFL 71 /* Got no wt
(x21000000 72 while (1) ;

73

T4 }

N
Thread - 76 /*** (C) COPYRI(
H il Dlrivsil mmmd ==
[iE] Project | 5 Registers <

Call Stack = Locals
MName Location/Value Type

¥ main 000000000 int f{)

Figure 5.2-25 Breakpoint setting and Execution
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52.3 IAR EWARM

(1) Install IAR EWARM. Make sure that Nu-Link IAR_Driver for IAR EWARM has been downloaded
and installed before setting the Nu-Link2-Pro such that the IAR EWARM can recognize the Nu-
Link2-Pro.

(2) Open IAR EWARM, and open the project to be set.

(3) In the Target tab of the General Options page (through invoking Project — Options), click the
button in the right of the Device option (make sure the Device option is enabled), and select
“Nuvoton — Nuvoton MO31AE series” as the target chip (MO31AE series is this case), as shown
in Figure 5.2-26 and Figure 5.2-27.

© ACMP_Wakeup - IAR Embedded Workbench IDE - Arm 8.40.2
File Edit View Project Mu-Link Tools Window Help

DR = AR OC 825
Workspace * 0 X | mainc x
Release ~
) 0 /'AAAAAAAAAAAAAAAJ.AAAAAAAA.
Files * LTl * @file main.c
EL JACMP WokeuasRal L L] “orsion V1.00
B CMSIS Files Options.. ef  Use ACMP to s
i Library Files output change
= Make
-2 & Source Files
| L@ @mainc Compile yrignt (C) 2018 N
I Output Rebuild Al
KA KR RKARERERR AR AR
Clean le <stdio.h>
. . le "HuMicro.h™
C-STAT Static Analysis ¥
Stop Build
IMPO1_TRQHandler (voi
Add ¥
ntf ("\nACHMPl inter:
Remove
Rename Clear ACMP 1 inter:
P_CLR_INT_ FLAG (ACMI
Version Control System » |Clear wake-up inte:
P_CLR_WAKEUP_INT FI
Open Containing Folder...
File Properties...
[5_Tnit {void)
ACMP_wakeup Set as Active

Figure 5.2-26 Options Selection

Options for node "ACMP_Wakeup" *

Categary:

Eggc ;na Iysis

Runtime Checking
C/C++ Compiler brapy Options 2 MISRA-C:2004 MISRAC:1958
Assembler Output Library Configuration Library Options 1
Output Converter
Custom Build
Build Actions (O Core Cortex-M0
Linker
Debugger

Simulator
CADI
CMSIS DAP
GDE Server
I4et Little
ILink/ Trace Big

T Stellaris BE32
Nu-Link.
PE micro
STAINK TrustZone
Third-Party Driver PSP Bdension

TI MSP-FET Advanced SIMD (MEON)

TIXDS

Processor variant

[Nuvoton MO31AE series

(OCMSISPack  More

Endian mode Floating point settings

None

BES

Secure

Cancel

Figure 5.2-27 IAR EWARM Target Chip Selection
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5.2.3.1 Debugger and Programmer Settings:

(4) Inthe Setup tab of the Debugger page, select Third-Party Driver as the driver, as shown in Figure
5.2-28.

Options for node "ACMP_Wakeup" x

Category. Factory Settings

General Options

Static Analysis

Runtime Checking
C/C++ Compiler own\oad Images Extra Options  Multicore  Plugins
Assembler
Output Converter Diriver Runto

Custom Build Third-Party Driver &2
Build Actions

Setup macros
| v
imulaTor

CADI

CMSIS DAP
GDB Server
et

-J; éﬁl“ [ ovenide default

Nk STOOLKIT_DIRS\CONFIG' debugger\Nuvotoriom03 1ae.ddf
PE micro

ST-LINK
Third-Party Driver
TI MSPFET
TIXDS

Device description file

Figure 5.2-28 Set IAR EWARM as Third-Party Driver for Debugger & Programmer

(5) In the Download tab of the Debugger page, make sure that the Use flash loader(s) option is
selected, as shown in Figure 5.2-29.

Options for node "ACMP_Wakeup” X

Categony: Factory Settings

General Options
Static Analysis
Runtime Checking
C/C++ Compier Setup mages Exira Options | Muticore | Plugins
Assembler
Qutput Converter Very download
Custom Build [J Suppress download
f”'i“m"s Use flash loader(s)
inker
[CJOvenide default board file
U tor STOOLKIT_DIRS'configMflashloader\Nuvotorn\M031| [
CADI .
CMSIS DAP Edi...
GDB Server
IHet Perform mass erase before flashing
IHinkf)-Trace
T1 stellaris
Nu-Link
PE micra
STLINK
Third-Party Driver
TIMSP-FET
TIXDS

Cancel

Figure 5.2-29 IAR EWARM Programming Settings

(6) In the Download tab of the Debugger page, select the Override default .board file option if you
want the firmware to be downloaded to APROM or LDROM, and then specify the
MO031_APROM.board or M031_LDROM.board file (M031 series is used in this case). If no file is

founded, specify the following path “$TOOLKIT_DIR$\config\flashloader\Nuvoton\”, as shown in
Figure 5.2-30.

Mar. 24, 2020 Page 55 of 78 Rev 1.01



NUVOTOoON Nu-Link2-Pro Debugger and Programmer
=

@ Open X
+ <« flashloader » MNuvoton ~ 0 Search Nuvoton o
QOrganize » New folder ==« [N e
I This PC - MName Datem *
= L i mr e curigic
_' 3D Objects LDROM.board
[B Desktop [ ] M031_APROM.board
) Documents [ M031_APROM_BANKO.board
* Downloads [ ] M031 APROM BANEK].board

| | M031_LDROM.board

[ MD51_APROM.board
J’! Music [V 4

MB20

File name: MDEW_AF'F!.QM.board v| Board Files (*.board) e

i

Figure 5.2-30 Select.board File for IAR EWARM
5.2.3.2 Diriver Plugin File Settings:

(7) Inthe Third-Party Driver page, specify the path of the IAR debugger driver plugin “C:\Program
Files\Nuvoton Tools\Nu-Link_IAR\Nu-Link_IAR.dII”, as shown in Figure 5.2-31.

Optiens for node "ACMP_Wakeup” X

Categony: Factary Settings

General Options
Static Analysis
Runtime Checking
C/C++ Compiler Third-Party Driver
Assembler
Output Converter
Custom Build
Build Actions JOLKIT_DIRS ..\ A\ \Nuveton ToolsNu-Link _|ARWMu-Link_IAR dll
Linker
Debugger
Simulator
CADI
CMSIS DAP
GDB Server
Iet
JinkfI-Trace
TI Stellaris
MNu-Link. [ Log communication

IAR debugger driver plugin

PE micro $PROJ_DIRS\cspycomm log
STLINK

TI MSPFET

TIXDS

Cancel

Figure 5.2-31 Set the Path of the IAR EWARM Debugger Driver Plugin

(8) Click OK to save the settings and return to the IAR EWARM main window.

(9) Invoke Nu-Link2-Pro to open the Nu-Link form, select SWD as the Port, and specify the Nu-Link2-
Pro 1/0 Voltage in the Target power control section (3.3V in this case), as shown in Figure 5.2-32.
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[hu-Link 118 PSSR
NUVOTON E—
Nu-Link
ICE version Driver version  Build: 5320rc

( Port SWD *])  Mexdok

[ Target device
CPU family Cortex-M0 Device ID

Device type NUC100
Enable flash breakpoints

Target power control
Power control is used on Nu-Link-Pro, and is valid only if target power is not

detected.
I Nu-Link-Pro 10 Voltage I
© 180 © 25 ®3.3v 500

o o )
http: /fwww.nuvoton-m0.com

Figure 5.2-32 Specify the Port and Target I/O Voltage

5.2.3.3 Start Programmer

(10) Make target file as presented in Figure 5.2-33. After successfully compile the project, download
code to the flash memory and enter debug mode.

-
© Template - IR E hIDE - Arm 8.32.2 == s

File Edit View Project MNu-Link Tools Window Help

NN R = XELN D C

Workspace * 0 X

Fielease - 1 . M ake

Files L - 2N
-

S| .T_emplate - Release .
= cvsisies 2. Successfully compile

M Source Files

B Output
3. Download and Debug

Template

Build * X
Messages File Line *
ZDnver‘ting
Total number of errors: 0 El |
Total number of warnings: 0

< i | v

| Build | Debug Log | References

Ready Errors 0, Warnings 0 Ln 88, Col 13 System | CAP NUM ovR BEE

Figure 5.2-33 Compile and Download the Project

(11) Figure 5.2-34 shows the debug mode under IAR EWARN. Click “Go” and the debug message will
be printed out as shown in Figure 5.2-35. User can debug the project under debug mode by checking
source code, assembly language, peripherals’ registers, and setting breakpoint, step run, value
monitor, etc.

z
-
L
Z
=
w»
T
Py
@)
o
m
us]
c
@
@
m
Py
Q
>
(oL,
T
Py
©)
®
T
>
<
<
m
Py
c
)
m
Py
<
>
z
c
>
[

Mar. 24, 2020 Page 57 of 78 Rev 1.01



NnuUuvoToN

Nu-Link2-Pro Debugger and Programmer

g Template - IAR Embedded Workbench IDE - Arm 8.32.2
- - - - - - ¥
File Edit View Project Debug Disassembly Mu-link Tools Window Help
R = X G LD C 1< Q> K=< > [0 B@-=GcOin 3o
‘Workspace » 0 X | mainc % w | Disassembly
[Helease - fui Goto 1. GO n
Files o . L :/"Hello World", users may need to do extra system configuration basec D\sﬁssemhly A
S @ Template - Relea... int ma
I i CMSIS Files » == { 2. Break
M Library Files 0 main:
M Source Files SYS_Init(): 0x=288: Oxh520
B Qutput i
A% Init UARTO teo 115200-8nl for print message #/ 3' Reset ffd
UART_Cpen (UARTO, 1 : = UART Open(UARTO, 115200
0x88e: O0x21=l
/* Connect UART to PC, and open & terminal tool to receive followir 0=290: 0x0249 -
Template 4 [ ol e m b
Build v 3 x
Messages File Line
Building configuration: Template - Release
Updating build tree
Configuration is up-to-date.
| Buitd [ Debug Log
Ready Errors 0, Warnings 0 Ln51, Coll System | CAP NUM OovR BEE
\

Figure 5.2-34 IAR EWARM Debug Mode

(B comd® - putTy el |
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5.24 NuEclipse GCC
(1) Install NuEclipse GCC, which does not require any driver installation.

(2) Double-click NuEclipse.exe to open the toolchain.

(3) Import the “Template” project by following the steps presented in Figure 5.2-36 and Figure 5.2-37.

[ S C/C++ - Eclipse E_ | M‘

-
Impart o = e |
File |dit Source Refactor Navigate Search Project R =Bui
1 New Alt+Shift+N > F |7 ¥ || Seleet \
Open File... Create new projects from an archive file or directory. I E — 5 I I @ C/C++
Close Ctrl+W =g
Close All Ctrl+Shift+W Select an import source: -
Save Crlss type filter text le.
Save As 4 = General o
Save All Ctrl+Shift+S =
Sz fEt 3 (% Existing Projects into Workspace I
Revert
Ty
Move... [T] Preferences
R & a4 (= C/C++ c
b [E] C/C++ Executable
Refresh F5 &% C/C++ Project Settings
Convert Line Delimiters To 4 Existing code as Autotools project
Existing Code as Makefile Project
Print... Ctrl+P » B Git —
Switch Workspace » > & Install
2 > = Oomph
Restart N
» (= Remote Systems

ey Import... I ms 52 o 2= RPM ===
[ EXPOrt...

Properties Alt+Enter  P" 4 F

< Back Next > e
Bxit

| — - |

1 main.c [Template/User] @

Figure 5.2-36 Import the Project in NuEclipse

-
2 C/Ce - Eclpse (= E fomtim]
File Edit Sourcd & Import B
i - 5 .
| ‘ Import Projects
Select a directory to search for existing Eclipse projects. = |
-
[ Project Explore 2 = g
@) Select root directory: C:\Nuvotun\ESPilerary\MU3175er|esﬁESPLMSIS)B.UU‘UUU\Samp\aCodE\Templatd - Browse... & =
- ilable.
() Select archive file: Browse
Projects:
6 Template (C\Muvoton\BSP_Librany\M031_Series_BSP_CMSIS_V3.00.000\SampleCode\Template\GCC) Select All
Deselect All |
Optiens
[ Search for nested projects
|| Copy projects into workspace
[ Hide projects that already exist in the workspace
Waorking sets
[] Add project to working sets
“orking sets: Select...
@ Y= 0
Type
® ot (o) (s

Figure 5.2-37 Import Projects Windows
(4) Click the “Template” project and find the project properties as shown in Figure 5.2-38.
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Make sure the settings are the same as settings in Figure 5.2-39.

-
= C/C++ - Eclipse

o | B |

[ Project B 32 = O
e -
> f_r? Template 1

I?? Template

File Edit Source Refactor Navigate éar [Project] un  Window Help
= [ &~ e | pen Project

Close Project

lms  Build All
Build Configurations
Build Project
Build Working Set
Clean...

Build Automatically
Make Target

C/C++ Index

3 I Properties I

Ctrl+B

Problems Tazks & Console &2 Properties

Ne consoles to display at this time.

%'Q'EBB&"U NS -
Quick Access : = ‘i‘f Debug
=0 gox | 1 =g

-
=

An outline is not available.

+ B~ = 8

Figure 5.2-38 Open Project Properties Window

& Properties for Template

type filter text

> Resource
Builders
a C/C++ Build
Build Variables
Environment

Settings
itor
Tools Paths
= C/C++ General
Linux Tools Path
Project References
Run/Debug Settings
» Task Repository
WikiText

Settings

| »

Configuration: [ Release [ Active ]

'] ’ Manage Configurations...

i3 Tool Settings | i Toolchains I ‘B Devices | 4 Build Stepsl

Build Artifactl Binary Parser ! | *

~

(2 Target Processor
@ Optimization
(# Warnings
(2 Debugging
a4 B3 Cross ARM GNU Assembler
(% Preprocessor
@ Includes
(# Warnings
(2 Miscellaneous
4 B Cross ARM GNU C Compiler
(% Preprocessor
@ Includes
(# Optimization
(# Warnings
(2 Miscellaneous
a4 B Cross ARM GNU C Linker
A [eneral

Z

ARM family ’cor‘tex-mﬂ - =
Architecture [Toolchain default -
Instruction set ’Thumb(-mthumb] -

[T Thumb interwork (-mthumb-interwork)

Endianness ’Toolchain default - i
Float ABT Toolchain default

FPU Type Toolchain default

Unaligned access ’Toolchain default -

Abrchid family | Generic (-mcpu=generic)

Feature cro Toolchain default

Toolchain default

Feature crepto

3 |‘ OK I i Cancel

Figure 5.2-39 Project Properties Settings
(5) Click the “Template” project and build the project.
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& C/Car - Eclipse = | ] e
File Edit Source Refactor Mavigate éar [Project] un  Window Help
- |®'%'M\@\|Ei open Project - -1 a1 = e -
Close Project Quick Access w ‘7{‘@ Debug
[ Project Ex.. 32 | = O g Build Al Ctrl-B =0 Eoxr o @M » = O
= = - i igurations 3 -
> Ef? Templat: 1 3 Euidhiofet l An outline is not available. .
Set 3
Clean...

Build Automatically

Make Target 4
C/C++ Index 3
Properties
Problems Tasks [ Console &3 Properties + B ~-~-= 08

Neo consoles to display at this time.

Eir? Template

Figure 5.2-40 Build Project
5.2.4.1 Debugger and Programming Settings:

(6) After the project is built, click the “Template” project and set the “Debug Configuration” as shown
in Figure 5.2-41. Follow the settings presented in Figure 5.2-42, Figure 5.2-43 and Figure 5.2-44
to enter debug mode.

"= /e - Eclipse (BN

r—
File Edit Source Refactor Navigate Search Prﬁcl indow Help

o [ - R m e R - T Run CtieF1l DR e e s
1% Debug F11 Quick Access B ‘-t‘\sDebug
gg Profile

[t Project .. 82 = O =08 '%=ox/fHo g™ =8
= » v Prof?leHistDry 3 o ©
[ Templte | 1 Frilais ’ An outline s not available.
Profile Configurations...
Run History 3
Run As 2

Run Cenfigurations...

Debug History 3

Debug As 2
3 I Debug Configurations... I

Toggle Breakpoint Ctrl+Shift+B

Toggle Line Breakpoint

Toggle Method Breakpoint o
L (G BB =B =mB~-ci-=08

CDT Build Conscle [Templat

Toggle Watchpoint

Flnished bullding: |e s Skip All Breakpoints Ctrl+Alt+B "
Remove All Breakpoints
13:34:21 Build Finish Breakpoint Types 4 |
Q. External Tools 3 ltl
1| m v

E?? Template

3
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Figure 5.2-41 Open Debug Configuration

& Debug Configurations u

Create, manage, and run configurations ﬁ

Name: Template Release

Main % Debuggeq "3 Startupw Be Suurce] B Qommon}
[T] C/CT++ Application T
] C/C++ Attach to Application By

[T] CfC++ Postmortem Debugger Template
1 [T] C/C++ Remote Application C/C++ Application: 2
Rel late.elf
a [c] GDB Nuvoton Nu-Link Debuggi elease/Template.e
[T] Template Release ) Variables... ] ISearch Project...] [ Browse... I

T

Build {if required) before launching

Build configuration: [UseActh v]
() Enable auto build () Disable auto build
@ Use workspace settings Configure Workspace Settings...
< | I | »
Revert Apply

Filter matched 8 of 8 items

@ { Debug ] [ Close

Note 1: Double click the “GDB Nuvoton Nu-Link Debugging” to create the subitem.

Note 2: After the project is built, the “*.elf” file will be shown in “C/C++ Application” frame.

Figure 5.2-42 Main Tab Configuration

Mar. 24, 2020 Page 62 of 78 Rev 1.01



NUVOTOoON Nu-Link2-Pro Debugger and Programmer
=

& Debug Configurations F ‘ .
Create, ge, and run fig
n
O
|_j:_:§|x|E|:‘=:°' Name: T e
type filter text Main| %5 Debuager | Startupw 7 Sourcﬂ =] ;ommmﬂ
c | C/C++ Application OpenOUDrSoO

C/C++ Attach to Application
C/C++ Postmortem Debugger

€/C++ Remote Application Executable: ${openocd_nulink_path}/${openocd_nulink_executable}
GDB Hardware Debugging GDB port: 3333
GDB Muvoton Mu-Link Debuggir
[T] Template Release Elbelport dau
B Launch Group 'I' Config options: -, fscripts/interface/nulink.cfg -f ../scripts/target/numicroMo.cfg B
Allocat laiaclloaani D Alloca Lafacibadalo "

GDB Client Setup
Executable: ${cross_prefix}gdb’{cross_suffix}

Other options:

Commands:  cet mem inaccessible-by-default off b

Remote Target
Host name or IP address: |localhost

Port number: 3333

["] Force thread list update on suspend

Restore defaults

] il 3
. ) Revert Apply
Filter matched 8 of 8 items

® [ Debug ] [ Close

Figure 5.2-43 Debugger Tab Configuration
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r B
& Debug Configurations ﬂ
Create, ge, and run configurati ﬁ

35
CEX ‘ B &~ Name: Template Releasg,
1
type filter text Main rﬁ Debugge| rD Startup EI/ Sourca =] Qommoﬂ
» [£] C/C++ Application Initialization Commands

[E] C/C++ Attach to Application ] Initial Reset TypeTI
[] C/C++ Postmortem Debugger
[€] C/C++ Remote Application o
[ ] GDB Hardware Debugging
4 [t] GDB Nuvoton Nu-Link Debuggir
[c] Template Release
= Launch Group

|| Enable ARM semihosting
[¥] Erase chip

Chip Series: [NuMlcmMU 'l

:._ E Configl: 0x FFFFFFFF Configl: 0x FFFFFFFF Config2: 0x FFFFFFFF Config3: 0x FFFFFFFF

Load Symbols and Executable

[¥] Load symbols
(@ Use project binary:  Template.elf
(©) Use file: Workspace.., File System...
Symbols offset (hex):

[7] Load executable ta flash
@ Use project binary:  Template.hex

() Use file: Workspace... File System...

Executable offset (hex):
"] Load executable to SRAM
(@ Use project binary:  Templatehex
Use file: Workspace... File System...

Executable offset (hex):

Run/Restart Cornmands

Pre-run/Restart reset Type: init  (shways executed at Restart)

[ Set program counter at (hex):

[¥] 5et breakpoint at: main
Continue
Restore defaults
7
Ul e 1
Filter matched 9 of 19 items | Apply
I |

® 8 [ Debug ] [ Close ]

&

Note 1: Users must follow those settings highlighted in green.

Note 2: Users can configure other settings depend on the needs.

Figure 5.2-44 Debugger Tab Configuration

(7) Figure 5.2-45 shows the debug mode under NuEclipse. Click “Resume” and the debug message
will be printed out as shown in Figure 5.2-46. User can debug the project under debug mode by
checking source code, assembly language, peripherals’ registers, and setting breakpoint, step run,
value monitor, etc. For more information about how to use NuEclipse, please refer to the NuEclipse
User Manual.
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5

& Debug - Template/User/main.c - Eclipse =RRCN X

Search Project Run  Window Help

File Edit Source Refactor i
N i N [y O O T R

1 2 4 3 Quick Access || %\| B C/C++
45 Debug i [id = = A i Variahles 52 =5

a [c] Template Release [GDB Nun 1. Resume = | ‘ e

|
4 [ Template.elf

[y

+ o Thead# Guspend: SUSpend

= main() at main.c

Value

s openocd.exe

= ameneanen 3, REStart the debugging session :
19 mainc 2 4. Terminate SF Outine 23 -0

SYS_Init(); i PEALRY o % T
/* Init UART® to 1152@@-8nl for print message W stdioh
UART_Open(UARTE, 11528@); B NuMicro.h

++ UART_Open(UART_T*, uint32_t)

* Connect UART to PC, and open a terminal tool to receive following message */ o SYS_Init(void) : void

printf("Hello Worldin™); e main(:int

‘* Got no where to =o. just looo forever */ i

- > 4 il r

E) Console 52 | & Tasks [?] Problems 3 Executsbles [J Memory ¥ Call Hierarchy = | B eEE | E|[FE = B-ci~= 8
Template Release [GDB Nuveton Mu-Link Debugging] arm-none-eabi-gdb
Temporary breakpeint 1, main () at C:/Nuvoton/BSP_Library/M@31_Series BSP_CMSIS_V3.88.8@8/SampleCode/Template/main.c:54 -
54 SYS_Init();

.

Figure 5.2-45 NuEclipse Debug Mode

(3 coma® - putty (el S|

Figure 5.2-46 Debug Message on Serial Port Terminal Windows
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5.2.5 ISP Tool

(1) Download and install Nuvoton NuMicro® ISP Programming Tool.

(2) Open the ISP Tool, select one connection interface to connect as shown in Figure 5.2-47

“s Nuvoton Mubdicra ISP Programming Tool 3,03 EI = IEI
NUVOTON I
Connection Interface Status
‘ USE - ' Connect Disconnected
Part Mo
SPI
CaM C:htest.bin

size: 128.0K. Buytes, checksum: e603

File: Marne:

File nat load.

Config Bits
Config 0.1:

File Data

[ APROM | Data Flash

00000000: 53 04 00 20 E1 02 00 00 13 03 00 00 DD 01 00 00 . g ghpits
0000001lo: 17 03 00 00 12 03 00 00 1B 03 00 00 00 00 00 00 — -

00000020: 00 00 00 00 00 OO0 0O 00 00 00 @0 00 10 03 00 00 || (7 16 bits
00000030:  1F 02 00 00 00 00 00 00 21 03 00 00 23 03 00 OO0 -
00000040: 25 03 00 00 25 03 00 OO0 25 03 00 OO 25 03 00 00 () 32 bits

0000o0s0: 25 03 00 00 25 03 00 00 25 03 00 00 25 03 00 00
000000&0: 25 03 00 00 25 03 00 00 25 03 00 00 25 03 00 00
0000007 0: 25 03 00 00 25 03 00 00 25 03 00 00 25 03 00 00
000000s0: 25 03 00 00 25 03 00 00 25 03 00 00 25 03 00 00
000000 0: 25 03 00 00 25 03 00 00 25 03 00 00 25 03 00 00
0oooooAD: 25 03 00 00 25 03 00 00 25 03 00 00 25 03 00 00
Q00000Eo0: 25 03 00 00 25 03 00 00 25 03 00 00 25 03 00 00

[alalalalalalain ikl PE NI NNoNN PE NI NN NN 2E N2 N0 NN ?E 0T 00 nn
Programming
APROM [T DataFlash  [] Config [T Erase &l 7] Reset and Fun Start

Figure 5.2-47 Startup Screen of ISP Tool

(3) In the ISP Tool window, the connection status is shown as “Disconnected” since the ISP tool has
not been connected with the target chip, as shown in Figure 5.2-48.

*\ Nuveten NuMicro ISP Programming Tool 2.05 X
NUVOTON Ee————————————————
Connection Interface Status

SPI Stop check Waiting for device connection

Load File
APROM File Mame: |

Figure 5.2-48 ISP is not connected to any device of ISP Tool

(4) Refer to section 3.3 to connect pins of Nu-Link2-Pro to target chip depend on connection interface
in step 2. Connection interface option of ISP Tool mapping table as shown in Table 5.2-2.
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ISP Tool Connection Pin Connection of Nu-Link2-Pro
Interface

UARTH Refer to section 3.2.2

1°C Refer to section 3.3.2

SPI Refer to section 3.3.3

RS-485 Refer to section 3.3.4

CAN Refer to section 3.3.5

Table 5.2-2 Connection Interface Option of ISP Tool

[11SP programming UART interface connection method is the same as virtual COM

(5) Download BSP sample code and open ISP firmware of Keil sample code project that it can be found
in SampleCode\ISP as shown in Figure 5.2-49. The interfaces of ISP firmware sample code may
be different for each NuMicro® chip series.

BSP sample code download link:

https://github.com/OpenNuvoton/

https://gitee.com/OpenNuvoton/

6 \SampleCodellSP
ISP CAN Samp_\e ISP firmware communicated with ISP tool through a
- CAN interface.
ISP HID Sample ISP firmware communicated with ISP toal through a
- USBD HID interface.
Sample ISP firmware communicated with ISP tool through a
ISP_HID_20 HSUSBD HID interface..
Sample ISP firmware communicated with ISP tool through an
ISP_lI2C o~
- 12C interface.
Sample ISP firmware communicated with ISP tool through a
ISP_RS485 RS485 interface.
ISP UART Samp\e ISP firmware communicated with ISP tool through a
- UART interface.

Figure 5.2-49 ISP Firmware Sample Code Project

(6) Invoke Project — Options for Target — Utilities, select “Nuvoton Nu-Link Debugger” when the
Use Target Driver for Flash Programming option is enabled, and select the Update Target
before Debugging option, as shown in Figure 5.2-50

7 M480_Series_ BSP_CMSIS_V3.XX.XXX
I~ SampleCode
r— ISP
] ISP_SPI

(7) Click the Settings button to open the Flash Download form, as shown in Figure 5.2-50

(8) Click the Configure button to open the user configuration form and set Boot Select option to
LDROM and click OK button as shown in Figure 5.2-50
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(9) Download code to LDROM of target chip.

K Options for Target 'IS_SPI
P 9

Conliguration | KPROM Setting |

¥ Erase Sectors

Size: | 04000

<

.

Ok

b

Cancel

¥ Veriy Flash

Config/1

DetaFlash Optians

I Secuily Lack

 PAZ/PA/PAIPAD
© PG.I2/PGT/PE13/PE14

[=]
Device | Taget | Output | Listing | User | C/C++ | Asm | Linker | Debug| Utilties Erown Dut Valiage
3w o2 28y oA
Configure Flash Menu C d
onfigure Flash Menu Comman o o o e
& Wi B A A =Rl [ Brown Out Detector [ Brown Out Reset
| Nuvoton MuLink Debugger -] Settings ‘l ¥ Update Target before Debugging —
it Fie: | o | & LDROM £ APROM
" LDROM with 4P " APROM with AP [~ Boot Load
(" se Extenal Tool for Flash Py wi il oot Losder
Flash Download for M430 \/ = HRT Mode Selection

 Estemal Clock Sonice Mode & Crystal Mode
Flash Select R for Algaritm Download Funciion
cE Ful i = P Flssh 1#0 Initial State Select
1ase Full Chi togram Flesl
LDROM > Stant, [20000000 P 2 &' Input Tri-state Mode

" Quasi Bi-directional Mode

" DoMotErase ¥ Reset and fiun [ Data Flash Base Address: O [FFFFF
Pragramming Algarithm Flash Breakpoint Data Flash Size: |0.00K 5'
Descrption Device Type Device Size | Addiess ange [ Enable Flash BP
M450 4kE Flash LD On-chip Flash 001 D0000H - 001 001 ™ Watchdog ™" atehdog Clock Power Down

[V SPROM Lock Cacheable
I ICE Lock

Boot Loader SPIM CLK/S5/MIS0/MM0S] Multi-function Pin Select

" PC.2/PC.3/PC.1/PCO
= PE.4/PE.5/PE.3/PE.2

o7 |_} Boot Loader UARTT TXD/RXD Multifunction Pin Select
98 " PB.3/PB.2 " PAS/PAS
99 int wain(void) r o
o [0 PASPA2 PB.7/PEE
101 uint3z_t cmd_buff[16]; Corfig Value
102 5YS Init():
<[

Config 0 |FFFFFF7F

Config 1: [FFFFFFFF

Canlig 2: |FFFF5A5A

Config 3: [FFFFFFFF

oK Cancel

Figure 5.2-50 Boot from LDROM Setting in Keil ISP Firmware Project

(10) Open ISP programming tool, click Connect button, and reset the target chip to run ISP code. ISP
programming tool will connect to target chip. For example, SPI connection interfaces as shown in
Figure 5.2-51. For UART connection interface, user needs to select VCOM port number as shown
in Figure 5.2-52. All of connection interfaces that provided by ISP tool can connect to target chip by

using above steps except USB interface.

:}, Muwoton Mubdicro ISP Prograrmrming Tool 3.05

[=] ==

NUVOTON

Cannection Interface

Statuz

Ff Wer 0x32

SP| Connected
S can Part Part Mo, Mda7JIDAE APROM: 512K, Data: 0K

Figure 5.2-51 Connect to Target Chip with SPI Interface
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“\. Nuvoton NuMicro ISP Programming Tool 3.05 = -
NUVOTON
Connection Interface Status
[UAR]’ - Connect Disconnected
Scan Port
TCOMIE3 |
Feane:

Figure 5.2-52 Select VCOM Port Number with UART Interface

In ISP_HID firmware sample code (USB interface), there is a control pin to control target chip
to run APROM or LDROM code. The control pin may be different for each NuMicro® chip series
and please refer to each BSP sample code. Target chip will run APROM code when the control
pin is in high and target chip will run LDROM code when the control pin is low. User must keep
the control pin in low and click Connect button of ISP programming tool. ISP programming
tool will connect to target chip with USB connection interface.

ISP Interface Reset and Control Pin

SPI, UART, I2C, Chip reset to reboot in LDROM, ISP FW to connect ISP tool
RS-485, CAN

USB Chip reset to reboot in LDROM, ISP FW to check control pin in low state
for ISP process

Table 5.2-3 Entering the ISP Conditions for ISP Tool Connection

(11) Load programming file and check the programming option and click Start button. ISP Programming
Tool start to program file to target chip by user selected connection interface as shown in Figure
5.2-53.
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&Nuvmtnn MNubdicro ISP Pragrarntning Tool 3.05 EI' =] '@
NUVOTON
Connection Interface Status
5Pl Connected
APROM: 512K, Data: 0K
Scan Part Part Mo, M48RIDAE P Ver: D32

Load File

APROM File Name:  C:Mestbin
size: 128.0K Bytes, checksum: 603
Data Flash File: Mame:

File not load.
Config Bits
Confia03: [ DFFFFFFZF | OuFFFFFFFF | OWFFFFSASA | OWFFFFFFFF
File Data
APROM | Data Flash

00000000: 98 04 00 20 E1 02 00 00 13 03 00 00 DD 01 00 00 . @ 2 hits
00000010: 17 03 00 00 1% 03 00 00 1B 03 00 00 00 00 00 00 -

000O00Z0: 00 00 00 00 00 00 00 00 00 00 00 00 10 82 a0 40 || ) 1 bits
00000030:  1F 03 00 00 00 OO 00 00 21 03 00 00 23 O3 00 00 -
000000408 25 03 00 00 25 03 00 00 25 03 00 00 25 03 00 00 () 32 bits

000000E0: 25 02 00 00 25 02 00 00 25 02 00 00 25 02 00 00
000000&0: 25 03 00 00 25 03 00 00 25 03 00 00 25 03 00 00
000000F0: 25 02 00 00 25 02 00 00 25 02 00 00 25 02 00 00
oooo0o00%0: 25 03 00 00 25 03 00 00 25 03 00 00 25 03 00 00
00000030; 25 03 00 00 25 03 00 00 25 03 00 00 25 03 00 00
000000AD: 25 02 00 00 25 02 00 00 25 02 00 00 25 02 00 00
000000EO: 25 03 00 00 25 03 00 00 25 03 00 00 25 03 00 00
ARAAAACA= 26 AT A0 A *E AT AN AN 25 AT A0 A *E AT A0 NN

Programming

SFROM | [7]DetaFlash [ Corfig Erase Al Rieset and Run

Figure 5.2-53 Program Data to Target Chip with SPI Interface
5.2.6 More Features of Nu-Link2-Pro Firmware

Nu-Link2-Pro also provides different interface to program user code to target chip. These various feature
and programming interface correspond to different firmware bin file. User can switch the roles that Nu-
Link2-Pro play by re-programming Nu-Link2-Pro to another .bin file.

The brief description of Nu-Link2-Pro firmware as follows:
1. NuLink2_DAPLink.bin

NuLink2_DAPLink.bin is the firmware supported ARM Mbed DAPLink and PyOCD for programming
and debugging.

2. NuLink2_ISPLink2.bin

NuLink2_ISPLink2.bin is the Nu-Link2-Pro firmware that can use offline mode to program code with
bridge interfaces. User puts the programming data to Nu-Link2-Pro first and then programs data to
target chip with bridge interface.

3. NuLink2_Bus_Monitor.bin

NuLink2_Bus_Monitor.bin is the Nu-Link2-Pro firmware can monitor the bus data of
NuLink2_ISP_Bridge between two connected devices.

The Nu-Link2-Pro also provides a method to update firmware by USB mass storage. Please follow the
steps below:

(1) Hold offline button of Nu-Link2-Pro shown in in Figure 2.3-1, plug in USB cable and release the
button.

(2) A"Nu-Link2" disk will show as Figure 5.2-54. (If you see disk name is "NuMicro MCU", it will upgrade
DUT firmware instead of Nu-Link2-Pro itself)
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(3) Drag and drop Nu-Link2 image .bin into the disk.
(4) Re-plug the USB cable to complete update firmware.

4 Devices with Removable Storage (1) 4 Devices with Removable Storage (1)
Mu-Link2 (D) Mubdicra MCU (F:)
== | = 0 boptes free of 24.0 KB
SN 517 KE free of 51 KB -
Update Nu-Link? firmware Update DUT firmware

Figure 5.2-54 Update Nu-Link2 Firmware or DUT Firmware

Please click the link below for further information and resource:

https://github.com/OpenNuvoton/Nuvoton _Tools

https://github.com/OpenNuvoton/Nuvoton Tools/tree/master/Latest NuLink Firmware

https://gitee.com/OpenNuvoton/Nuvoton Tools

https://gitee.com/OpenNuvoton/Nuvoton Tools/tree/master/Latest NuLink Firmware
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6 APPENDIX

6.1 Nu-Link2-Pro Operating Current of ICP
When power is supplied via an USB during ICP online programming, the operating current of Nu-Link2-

Pro is shown in the Table 6.1-1 below.

Nu-Link2-Pro Debugger and Programmer

[

SWD I/O Mode Settings 50V 3.3V 25V 1.8V
USB Input Voltage (V) 5.0 5.0 5.0 5.0
SWD I/0 Voltage (V) 4.66 3.33 2.52 1.82
USB Input Current (mA) 128 117 115 113

Table 6.1-1 Nu-Link2-Pro Operating Current (Online Programming)

When power is supplied from a target board (SWD VCC pin) during offline programming and offline file
on SPI flash, the operating current of Nu-Link2-Pro is shown in the Table 6.1-2 below.

Power Supplied from a Target Board 50V 3.3V 25V 1.8V
Power Supplied via an USB Off Off Off Off

SWD VCC Input Voltage (V) 5.01 3.33 251 1.82
SWD VCC Input Current (mA) 77.5 127.5 155.4 167.5

Table 6.1-2 Nu-Link2-Pro Operating Current (Offline Programming) of SPI Flash

When power is supplied from a target board (SWD VCC pin) during offline programming and offline file

on USB flash drive, the operating current of Nu-Link2-Pro is shown in the Table 6.1-3 below.

Power Supplied from a Target Board 50V 3.3V 25V 1.8V
Power Supplied via an USB Off Off Off Off

SWD VCC Input Voltage (V) 5.00 3.22 2.52 1.82
SWD VCC Input Current (mA) 77.6 123.3 152.6 161.7

Table 6.1-3 Nu-Link2-Pro Operating Current (Offline Programming) of USB Flash

When power is supplied from a target board (SWD VCC pin) during offline programming and offline file

on Micro SD card , the operating current of Nu-Link2-Pro is shown in the Table 6.1-4 below.

Power Supplied from a Target Board 50V 3.3V 25V 1.8V
Power Supplied via an USB Off Off Off Off

SWD VCC Input Voltage (V) 5.01 3.28 2.53 1.81
SWD VCC Input Current (mA) 77.3 125.5 154.6 165.2

Table 6.1-4 Nu-Link2-Pro Operating Current (Offline Programming) of Micro SD Card
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6.2  Nu-Link2-Pro Operating Current of ISP

The operating current of Nu-Link2-Pro during ISP online programming with power supply via USB is
shown in the Table 6.2-1 below.

ISP programming Interface I°C SPI RS-485 CAN UART
USB VCC Input Current (mA) 117.1 114.3 151 191 114.2
Target board Input Current (mA) 11.9 15.1 47.1 90.1 15
Table 6.2-1 Operating Current of ISP Online Programming
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6.3 Automatic IC Programming System
The automatic IC programming system through individual slot and the Control Bus as Figure 6.3-1.

SWD
vee ] O BUSY
ICE_DAT O O START
ICE_CLK O O+—

IRESET O (OF ICE_RX/PASS
VSS(GND) ICE_TX/FAIL
{I) (I}

«—

100 mil
(Female header)

Figure 6.3-1 SWD Connector Pin Diagrams

6.3.1 Operation Sequence and Waveform
The Nu-Link2-Pro power on. START, BUSY, PASS, and FAIL are set to logic.

To start programming, START needs to be set to logic 0 for TSTART, 50ms < Tgpart < 80ms

Programming start-up. BUSY is set to logic 0, and might toggle during programming.

P wnN PR

When finish programming, BUSY is set to logic 1, and PASS or FAIL is set to logic 0.
® \When BUSY is set to logic 1, and PASS is set to logic 0, means “PASS”.
® When BUSY is set to logic 1, and FAIL is set to logic 0, means “FAIL".

o
-
)]
<
X

Figure 6.3-2 PASS Waveform
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Tstart

STARTX 1P )
BUSYx —T \ R
PASSX |
FAILX " T

Figure 6.3-3 FAIL Waveform
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Nu-Link2-Pro Debugger and Programmer

6.1 Nu-Link Debugger and Programmer Comparison

The Nu-Link Debugger and Programmer series provides an USB connector and a SWD signal interface
for connecting to the target chip. The user can connect the Nu-Link Debugger and Programmer to an
USB port of a PC to debug and program target chips through the development software tools. As shown
in Table 6.1-1, there are three specifications for the Nu-Link Debugger and Programmer and Table 6.1-2
two specifications for the Nu-Link Debugger and Programmer with development board, in which
debugging, Online/Offline Programming, and SWD /O voltage settings may be supported depending
on the specifications (refer to the relevant section for details).

[

Nu-Link2-Pro
b Nu-Link-Pro u-Link
Type i e S —
Function
Debug via SWD v v
Debug ETM - -
DAPLink/pyOCD - -
Online ICP
Programming v v v
Offline ICP-
Button v v v
Offline ICP- v i i
Program | Control Busf!!
Drag & drop
Flash v - -
programming
SWD 1/O Voltage 1.8V, 2.5V, 3.3V, 1.8V, 2.5V, 3.3V, 5 0V
Support 5.0V 5.0V '
Upgrade | Online ISP v - -
SPI Flash v v v
Storage | SD Card v - -
USB Flash Drive v - -
Bridge | Virtual COM v - -
Bus I2C, SPI, CAN, v
Monitor | RS-485
Table 6.1-1 Comparison of All Nu-Link Debugger and Programmer
Note:
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1. The Nu-Link2-Pro and Nu-Link2-Me can be connected to an automatic IC programming system through the Control Bus.

Nu-Link2-Mel Bl .
Nu-Link-Me
Type
Function
Debug via SWD v v
Debug ETM - -
DAPLink/pyOCD - -
Online ICP
Programming v v
Offline ICP- v )
Button
Offline ICP- v )
Program | Control Bus!
Drag & drop
Flash v -
programming
SWD I/O Voltage 3] 21
Support 18V,33V,50V 3.3V,5.0V
Upgrade | Online ISP v -
SPI Flash v -
Storage | SD Card - -
USB Flash Drive - -
Bridge | Virtual COM v v

Table 6.1-2 Comparison of Integrated Nu-Link Debugger and Programmer on Development Board
Note:
1. The Nu-Link2-Pro and Nu-Link2-Me can be connected to an automatic IC programming system through the Control Bus.
2. Adjusted by resistor JPR1.
3. Adjusted by resistor ICEJPR1.
4. Nu-Link2-Me only supports UART interface for ISP update.
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7 REVISION HISTORY

Date Revision Description
2020.03.13 1.00 1. Initially issued.
2020.03.24 1.01 1. Modify some related descriptions in the

introduction section

Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property
damage. Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic
energy control instruments, airplane or spaceship instruments, the control or operation of
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, all types
of safety devices, and other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims
to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the damages
and liabilities thus incurred by Nuvoton.

Flease note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheef belong to their respective owners.
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