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1 Introduction

Nuvoton’s Nu-Link Debug Adapter is an USB debugger and programmer based on the SWD (Serial
Wire Debug) signal interface and can be applied to the development of Nuvoton NuMicro® Family
chips. As shown in Table 2-1, there are four types of the Nu-Link Debug Adapter in accordance with
different specifications, including Nu-Link-Pro, Nu-Link, Nu-Link-Me and Nu-Link2-Me. The four types
are called “Nu-Link Adapter” in general if no specific conditions are mentioned.

The Nu-Link Adapter supports ICP (In-Circuit Programming) based on the SWD (Serial Wire Debug)
signal interface. The user can employ the NuMicro® ICP Programming Tool to update chip firmware
for mass production. The Nu-Link Adapter also supports the third-party development tools, such as
Keil MDK, IAR EWARM, and NuEclipse GCC.

For simplicity and clarity, parts of specific terms in this user manual are contracted or abbreviated, as
listed in the following table.

Short Name Full Name

Nu-Link Adapter | Nuvoton Nu-Link Debug Adapter

NuMicro® Family | Nuvoton NuMicro® Family

ICP Tool Nuvoton NuMicro® ICP Programming Tool
Keil MDK Keil ARM RealView 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
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2 Hardware Specifications

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

Table 2-1 Nu-Link Adapter Function Comparison

. Nu-Link2-Me
Nu-Link N-Llnk-Me : —
Type o
Function
Debugging v v v v
Online . v v v v
Programming
Offline . v v v
Programming
Multi SWD /O v v v
Voltage
SWD I/O 1.8V, 2.5V, 3.3V, 5OV 3.3V (default), 1.8V, 3.3V

Voltage Support 5.0V ’ 5.0V (default) , 5.0V(*3)

Control Bus** v

Virtual COM V'S v

*1 Adjusted by resistor JPR1.

*2 Adjusted by resistor ICEJPR1.

*3 The input supports 1.8V~5V, and the output only supports 1.8V~3.3V.

*4The Nu-Link2-Me can be connected to a automatic IC programming system through the control bus.

Control Bus for IC Programmer(Start, Busy, Pass, Fail) .
*5Virtual COM is supported in versions later than V3.0.

2.1 Nu-Link-Pro

The Nu-Link-Pro is a full-functional debugger and programmer with debugging, online/offline
programming, and SWD /O voltage setting functions. As shown in Figure 2-1, the Nu-Link-Pro
includes an USB port that can be connected to a computer host, a set of Status LEDs, an offline
programming button, a SWD port that can be connected to a target chip for debugging and
programming (the voltage level of the SWD port can be adjusted through software as 1.8V, 2.5V,
3.3V, or 5.0V), a set of SWD I/O voltage LEDs and SWD Power Output LEDs.
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Offline Programming Button SWD Power Output LED
SWD
vce NC
ICE_DAT NC
ICE_CLK NC USB
/RESET NC
VSS(GND) NC
SWD /0O Voltage LED Status LED
(1.8v/25V/3.3V/5.0V) (ICE/ICP/Red/Green)

Figure 2-1 Nu-Link-Pro Configuration

2.2 Nu-Link

The Nu-Link is a basic debugger and programmer with debugging and online/offline programming
functions. As shown in Figure 2-2, the Nu-Link includes an USB port that can be connected to a
computer host, a set of Status LEDs, an offline programming button, and a SWD port that can be

connected to a target chip for debugging and programming (the default voltage of the SWD port as
5.0V).

Offline Programming Button

SWD

VCC
ICE_DAT
ICE_CLK
JRESET
VSS(GND)

-

] —> USB

Figure 2-2 Nu-Link Configuration

2.3 Nu-Link-Me

The Nu-Link-Me is a simple debugger and programmer with debugging and online programming
functions, which is only shipped with the NuTiny-SDK kits and can be used stand-alone for developing
the customized NuMicro® Family system. As shown in Figure 2-3, the Nu-Link-Me includes an USB
port that can be connected to a computer host, a set of Status LEDs, a Power Switch to switch the
voltage of Nu-Link-Me between 3.3V and 5.0V (the default as 3.3V), a SWD port that can be

connected to a target chip for debugging and programming (whose voltage is adjustable with the Nu-
Link-Me).
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Virtual COM Switch

SWD

vee (B0
ICE_DAT
ICE_CLK [}

/RESET [LIE] ICE_RX
VSSGND) LI ICE TX

Status LED
(ICE/ICP / Red / Green)

Figure 2-3 Nu-Link-Me Configuration

2.4 Nu-Link2-Me

The Nu-Link2-Me is a simple debugger and programmer with debugging and online programming
functions, which is only shipped with the Nu-Maker kits and can be used stand-alone for developing
the customized NuMicro® Family system, that supports on-line programming and debugging through
SWD interface. The on-board 16 Mbit SPI Flash allows it able to off-line programming the target
microcontroller. Nu-Link2-Me provides virtual COM port (VCOM) function to print out messages on
PC. Nu-Link2-Me can be separated from NuMaker, allowing user to use as a mass production
programming tool. Figure 2-4 shows the main components and connectors from the front side and
Figure 2-5 from the rear side of Nu-Link2-Me.

Vlirtual COM Switch

Nu-Link2-Me V1.0
&

SWD

VCC Ll BUSY
ICE_DAT LN START

= ¥ X0

ICE_CLK i USB
/RESET LN ICE_RX/Pass
VSS(GND) L) ICE_TX/Fail

ICE SW
Status LED
(ICE/ICP / Red / Green)

Figure 2-4 Front View of Nu-Link2-Me Configuration
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MCUV.CC ower Switch

Figure 2-5 Rear View of Nu-Link2-Me Configuration

2.5 Nu-Link Adapter Hardware Specifications
The Nu-Link Adapter hardware comparison is shown in Table 2-2.

Table 2-2 Nu-Link Adapter Hardware Comparison

z z P z

c c = c

C || 2| C
Device Description = = = =

1 1 N

o )

3 5 | =
USB Connected to an USB port of a PC to use

AN
AN
AN
AN

the Nu-Link Adapter or download offline
programming firmware

SWD Connec_ted to the target cr_np for v v v v
debugging and programming

Status LED Dlsplay the operation status of the Nu- v v v v
Link Adapter

Offline Programming Button | Click this button to proceed with offline v v v
programming

SWD Power Output LED Display the power output status of SWD v
VCC pins

SWD 1/O Voltage LED Display the SWD VCC and I/O voltage v

Power Switch Power switch between the power output
of the Nu-Link-Me power (e.g. between vl | 2

the SWD VCC and I/O pins)

*10nly supported in parts of the version( Support 5V and 3.3V can be adjusted through resistor JPR1).
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*2 Nu-Link2-Me.
. MCUVCC Power Switch (ICEJPR1)
) ICEVCC Power Switch (ICEJPR2)

Table 2-3 SWD I/O Voltage LEDs and SWD Power Output LEDs Status List

_|

o (0))]

2 S | swb 1o Voltage LED

0 S

<

Power Status o m 2

® o =

3 o)

B =

g T© | 1.8V |25V |33V 5.0V

D —
SWD port I/0O and VCC voltage as 1.8V - On On - - -
SWD port I/0O and VCC voltage as 2.5V - On On On - -
SWD port I/0O and VCC voltage as 3.3V - On On On On -
SWD port I/0O and VCC voltage as 5.0V - On On On On On
SWD port I/O voltage as 1.8V v/ (1.8V) - On - - -
SWD port I/O voltage as 2.5V v (2.5V) - On On - -
SWD port I/O voltage as 3.3V v (3.3V) - On | On | On -
SWD port I/O voltage as 5.0V v (5.0V) - On | On | On | On

Table 2-4 Status LEDs Difference List

Status LED
Nu-Link Adapter Operation Status
ICE ICP Red Green
Boot Flashx3 Flashx3 Flashx3 Flashx3
One Nu-Link Adapter selected to connect Flashx4 Flashx4 Flashx4 On
ICE Online (Not connected with a target chip) On Any - -
ICE Online (Connected with a target chip) On Any - On
ICE Online (Failed to connect with a target chip) On Any Flash On
During Offline Programming Flash
- On -
Slowly
Offline Programming Completed On - - -
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Offline Programming Completed (Auto mode) On On - -

Offline Programming Failed On Flash - -

Oct 24, 2019 -9- Revision V1.01



Nuvoton Nu-Link Debug Adapter User Manual

NUVYOTONMN
e

3 Main Functions

The Nu-Link Adapter provides complete debugging and programming functions for NuMicro® Family
and supports a number of third-party development tools. The detailed function support is listed in

Table 3-1.
Table 3-1Nu-Link Adapter Functions

o SO icp Tool e i | oee
Debugging v v v
Breakpoints v v v
Direct Register Control Interface v v v
Semihost v 4 v
Online Programming v v v v
Offline Programming*? v
Software Serial Number v
Wide Voltage Programming*3 v v v
Multi Nu-Link Adapter Support v v v
Nu-Link Adapter Driver Installation v

*1 Core registers view is supported; peripherals view is not supported.
*2 Supported for Nu-Link, Nu-Link-Pro and Nu-Link2-Me.
*3 Supported for Nu-Link-Pro.

Oct 24, 2019 -10 - Revision V1.01



Nuvoton Nu-Link Debug Adapter User Manual

NUVYOTON
I —_— - —--—-—"—"——"—"—"—"""——""""

3.1 Debugging

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

3.1.1 Debug Mode

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

3.1.2 Breakpoints

In Debug mode, the user can add breakpoints in the code for debugging. During the real-time
simulation of the Nu-Link Adapter, the chip simulation will be stopped at a specific breakpoint. Figure
3-1 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 3-1).
ANuvotor\BSP Libran \NUC 1008er e<BSP V.05 002\NuvatonPlatiorm_KeiNGample\NUC Lix-LB_OD2\SmplStar K\ Smpl_Start_Kituvpra) - Wisiond T o )
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
DEdd| & | | | &= = /E ]| @ stecksize =@ eocoe|F)x
gEolnree > | DREEEEIZ)Z- = =- 8- %-|
Registers 1 [B Disassembly R @ symbols 1B
2: SYSCLE->CLKSELL.TMRD S = 0; //Select 12Mnz for Timer0 clock source ~ Magc [ I Case St
—([™ox00000D04 ) 2223 LDR r0, [pc, #140] : @0x0D0000D94 @ =
0x00000D06 6240 LDR 0, [z0, $0x14] Name [ Add... | Type
0x00000D08 2107 MOVS rl, #0x07 3 Sim
0x00000DOR 0209 LSLS rl, rl, $#8 3 E Peri
0x00000DOC 4388 BICS x0,r0,rl =@ s Application
AvnnnaAnAR 2871 rno +1 fmm #1331 . BAwAnAAAnROA i o Module
<L ¢ [ Moduie
Smpl_Start_Kit.c startup_NUC1ucs - X B [w] Module
[ Module
wy o ‘ 3| =& Mode
03 void Timer_initial(void) [ Module
wn | [ Module
051 /* Step 1. Enable and Select Timer clock source */ :% m:j::z
sz | SYSCLK->CLESEL1.TMRO_S = 0; //Select 12Mhz for TimerO clock source s Module
053 SYSCLK->APBCLK.TMRO_EN =1; //Enable Timer( clock source
054 J
055 /* Step 2. Select Operation mode */ _
i3 TIMERO->TCSR.MODE=1; /1Select periodic mode for operation mode
o7
058 /* Step 3. Select Time out period = (Period of timer clock input) * (8-bit Prescale +
Boss TIMERO->TCSR . PRESCALE=0; /] Set Prescale [0~255]
050 TIMERO->TCMPR = 1000000, /1 Set TICR(TCMP) [0~1
= Intemal = /1 (1722118400)*(0+1)*(2 . 7999 . 420z
e = F> A
] Project | 5 Registers 4 L4 4 | >

Command n B Loals L)

#** Restricted Version with 32768 Byre Code Size Limit « |MName
#** Currently used: 5792 Bytes (17%)

BS \\Swpl Start_Kit\Smpl Start Kit.c\59 L

BS \\Smpl Start Kit\Smpl Start Kit.c\52 -
] i v

> | v
ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess COVERAGE ‘ el Stack jgALocals | B wmemory1

Nuwvaton Nu-Link MO Debug: t1: 0.00000000 sec CAP_NUM SCRL OVR RAW

Figure 3-1 Setting Breakpoints in Keil MDK Debug Mode

3.1.3 Direct Register Control Interface

The Direct Register Control Interface 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 Debug command and
select a register from the “function register list” (e.g. ADC, CAN, CLK, etc.) to open the Direct Register
Control Interface of the selected register, as shown in Figure 3-2.
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C:\Nuvoton\BSP Library\NUC100SeriesBSP_v1. Nuvoton|

File Edit View Project Flash [Debug | Peripherals Tools SVCS Window Help

mple\NUCLox-LB_002\Smpl_Start_Kit\Smpl_Start_Kit uvproj - Zisit

DS d@| & an - 2 A | @ stadsize EEE MERES
— Enable/Disable Breakpoint Cirl+F3
3 B ~ - - How
:55"| E °| 08 “‘ Disable All Breakpoints =-O-m | E ‘ ==
i 28 L@ il anBreakpoints Ctrl-Shift-F2 2] S b
Regiter | Value - 3<6000073++4) ; - Mask: [ [~ Case Senstive
05 Support 3 o
Core Name Address Type
Execution Profiling 3
L, #0x00 -] Smulstor V.
N KOOO00EC2 Peripheral
c b, r1, 41 =B Smpl_Star_ Application
Inline Assembly... fm~ 2991 - @nwAnnnnEDA 2 W[ L Module
Function Editor (Open Ini File]... b [l At Module
- x [ At Module
PWH 4 el AL Module
ADC ZI ] A Module
] A Module
cAN
[l At Module
ax J [ /A Module
. ] Al Module
amp . .
1) ] Smpl_S Module
EBl
FMC
xPSR__ (x81000000 GCR
Barked
- GPIO
emsPoomeoORO0 (6 T Wb
PSP ififc nc b
System £ 1 ey
PoPRL. D =
0. m NT cpunt=0;
- Intemal | PDMA »lpop=12;
L e omo hd rhidY [/ TimerD interrnnt snhrantine hd
[ElProject | S5 Registers POMA_GCR C 4 |+
Ps2
Command ate 1 Locals 1
Load "C:\\Nuvoton\\BSP [i NuvotonPlatform Keill\S: ~ |y o
sCs -
#%* Restricted Version pi  sp 3 H ;
wnw .
Currently used: 579 0L L
[ E—— 5
> B UART 3 < |
ASSIGN BreakDisable Brepk  USB © Breakhccess COVERAGE | Gucallstack gloaals [T Memor 1
WDT HNuvoton Nu-Link MO Debugr t: 0.00000000 sec CAP NUM SCRL OVR R/W.

Figure 3-2 Direct Register Interface Control Related Options in Keil MDK Debug Mode

The Direct Register Control Interface for CLK is shown in the left part of Figure 3-3, where the left
column shows the register address, the middle column shows the register name, and the right column
shows the register value. The Direct Register Control Interface for PWRCON is shown in the right part
of the Figure 3-3, where the left column shows the function bit(s), the middle column shows the
function name, and the right column shows the function value.

Detailed Operation:

Double-clicking a “register value” will open the register control details, as shown in the right part of
Figure 3-3.

Moving the cursor over a “register name” or “control value” will show the tip. The “register value” or
“control value” can be modified directly. The Nu-Link Adapter will then modify the content of the target
chip.

N PWRCON =)
LK [
0x50000200 PWRCON 0x |0000001D
CLE
0x50000200 PWRCON Ox m
0x50000204 AHBCLK Ox (00000005
0x50000208  APECLK ox [oooosoos 0SC22M EN
| 0x5000020C CLESTATUS Ox W OSC10K_EN
0x50000210 [4] PD_WU_DLY
0x50000214 5] PD_WU_INT EN
0x50000218 CI Ox W [&] PD_WU_STS
0x5000021C CLKSELZ 0x [o00000FF 71 PWR_DOWN_EN
0x50000220  PLLCON ox [ooosczze 181 PD_WAIT_CPU
0x50000224 FRODIV 0x W
e
L

Figure 3-3 Direct Register Control Interface in Keil MDK Debug Mode
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3.1.4 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-Link Adapter. That is, the message is output without
the GPIO. Figure 3-4 shows the debug messages in the “UART #1” form, which are the messages
output by the Nu-Link Adapter.

Follow the steps below to use the Semihost (taking the Keil MDK and MO31AE series as example).
Step 1: Modify the strings in the “startup_ NUC1xx.s” as follows.

;SEMIHOSTED  SETL {FALSE}
;L Modify

SEMIHOSTED SETL {TRUE} ; Add this line

Step 2: Modify the strings in the “system_NUC1xx.h” as follows.

/l#define DEBUG_ENABLE_SEMIHOST
/I | Modify

#define DEBUG_ENABLE SEMIHOST /[ Add this line

Step 3: Invoke Rebuild to rebuild a project and enter Debug mode.

Step 4.

Step 5: Press F5 to program the target chip, and the debug messages are output to the UART #1
form.

: Delete this line

/I Delete this line

In Debug mode, invoke View — Serial Windows — UART #1, as shown in Figure 3-4.

N BSP LibranANUCL100SeriesBSP_v1.05.002\ erempl DRADCSmPL DrvADCLvpro - Bmiond T e e

File Edit [View | Project Flash Debug Peripherals Tools SVCS Window Help

form_Keil

) 5 Y] statusear | | &= = /E ]| @ stecksize EERE)] NEEES
Toolbars v
| . BE ER=EN Rt
Registers | |=]| Project Window 2 @ Symbols @
Regeter | €3 Books Window A Mask [ I Case St
=~ Core {} Functions Window uints_t usoption; [
SIR URRI I pazams [ere [ adde.[Toe |
(1, Templates Window - - & Smu
[EY Source Browser Window /* Unlock the locked registers before access */ - Pog Perip
= E2E 0000 MOVS 0, r0 £ 3 smel Application
E] Build Output Window T ARTDRR fut - UART #1 - Moddle
[ FindIn Files Window - # [ WModule
DWADCc | [#] startup NUCLous | [#] retarget.c syspef_NUCL =[] Moduie
21| command Winaow L Ll [ oy Driver version: 10302 ® [ Module
[Eh oisassembly window Conversion rate: 695652 samples/second B [w] Modle
1§ symbol Window o . i 2 [o] Module
B Registers Window Main function */ [ : odde
= t main(void) = [ o
R1Z /& Call Stack Window 1 ADC sample code
3 watch Windows 'l uint8_t uB0ption; [1] ADC single mode test
Memory Windows v| STR_UART T param; [2] ADC single cycle mods test
e E {2} i};g cuntjn.m;s scen mode test
5 - - - - - compare function test
Barked  naiysis Windows T2 d registers before a fa) ot
MSF
pep  Trace 5} uART#3 Please choose 2 test item.
= Syel:r;‘ System Viewer *| E3 Debug (printf) Viewer ate 3MHZNY
cop 2~ |[Regibox Windowr DrvSYS_Open(32000000) ; il
= Intemal Full Screen « i | »
e f% HCTE rlock sonree - external A-THU
B Project || Periodic Window Update IOl |
Command n B Loals L)
Load "C:\\Nuvoton\\BSF Library\\NUC100Seri=sBSP_v1.05.002\\l nPlatform Keil\\Ses [ano Value [
i i _— i e i LEption <out of scope>
Restricted Version with 32768 Byte Code Size Limit | 2 param wruct DRVUART S

*** Currently used: 16808 Bytes (51%)

<«

i,

T

>

2SSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess COVERAGE

‘ Facall stack j@locals | & Memory1

Show or hide the Serial 1

Nuwvaton Nu-Link MO Debug: t1: 0.00000000 sec

CAP_NUM SCRL OVR RAW

Figure 3-4 Semihost Options in Keil MDK Debug Mode
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3.2 Programming

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

3.2.1 Online Programming

Online Programming means that the Nu-Link Adapter can download the firmware of the NuMicro®
Family single chip to the target chip through software programs, as shown in Figure 3-5.

UYeTen SKEIL ©IAR
ICPTTOOI To‘c:Is by ARM SYS‘LEMS

L

Program

nuvoTon ‘ , USB ‘
NuMicro™ Family -5 : | <«—>

Target Board Nu-Link Adapter Computer

Figure 3-5 Online Programming Flow Diagram

3.2.2 Offline Programming

Offline Programming means that the Nu-Link Adapter can update the firmware of the NuMicro® Family
single chip directly without accessing software programs (as shown in Figure 3-6). Offline
programming is useful for mass production since the original code or firmware file does not need to be
delivered and only the Nu-Link Adapter is needed for mass production. In addition, the Nu-Link
Adapter supports “Limited Offline Programming,” which can effectively control the authorized number
of the firmware. For details, please refer to the ICP Tool User Manual.
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Create APROM, LDROM and DataFlash firmware
of Binary or HEX format files.

\ 1

1
nuvoTon =
Nul\l/lci:cPro_IC’:) Falmily DZ KE I E @IAR
00 Tools by ARM SYSTEMS
!

\

Load Firmware

Offline Program

nuvoTon
NuMicro™ Family

Target Board Nu-Link Adapter Computer

Figure 3-6 Offline Programming Flow Diagram

3.2.3 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 NUC140VE3CN 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 3-7).

Frrooran Opton =) Chip 1 Chip 2
| I 0x00100FFF
& LDROM LDROM
0x00100000
Reserved Reserved
Software serial number [SN)
Increase SN from 0x 17440000 0x0001FFFF
‘white address in flash 0w 00014000
Data Flash Data Flash
Options for offline programming mode
Use password for offine data DFBADR([31:0]
R N\ v ]
Limit the number of offine programming 0x00014000| [ l( 17,4'5990,0 ,,,,, —> | ___C [V l( 17,4’5990,1 ,,,,,
100
Auto-programming
MurLink-Pro 10 Yoltage APROM APROM
Power contral is used on Nu-Link-Pra, and is walid only if targst
power is not detected,
[SRE:" 0287 @33V )50V
Defaul | [ oK | [ Cancel
0x00000000

Figure 3-7 Software Serial Number (SN) Settings
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3.3 Wide Voltage Programming

The Nu-Link-Pro supports the wide voltage programming function, by which the development software
tool can adjust the SWD port voltage as 1.8V, 2.5V, 3.3V, or 5.0V. As shown in Figure 4-2, the pins
that can be controlled include VCC, ICE_DAT, ICE_CLK, and /RESET.

Also, as shown in Figure 2-1, the Nu-Link-Pro provides a set of SWD I/O Voltage LEDs and SWD
Power Output LEDs for checking the SWD port voltage. Refer to Table 2-3 for more details about the
LED status,

The Nu-Link-Me supports the wide voltage programming function, by which the resistor JPR1 can
adjust the SWD port voltage as 3.3V or 5.0V. As shown in Figure 4-2, the pins that can be controlled
include VCC, ICE_DAT, ICE_CLK, /RESET, ICE_RX and ICE_TX.

The Nu-Link2-Me supports the wide voltage programming function, by which the resistor ICEJPR1 can
adjust the SWD port voltage as 1.8V, 3.3V or 5.0V. As shown in Figure 4-2, the pins that can be
controlled include VCC, ICE_DAT, ICE_CLK, /RESET, ICE_RX/PASS, ICE_TX/Fail, BUSY and
START.

3.4 Installing the Nu-Link Adapter Driver

The Nu-Link Adapter 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 Adapter Driver for Keil MDK and Nu-Link Adapter Driver for IAR EWARM
to install the latest version. For details about software setup, please refer to section 4.2.
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4 Installation and Setup

This chapter introduces how to connect the Nu-Link Adapter to a computer, and how to set the third-
party tool to use the Nu-Link Adapter as a debugger and a programmer.

4.1 Connecting to the Nu-Link Adapter

As shown in Figure 4-1, the Nu-Link Adapter 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-Link Adapter into an USB port of a PC directly or connect using the USB connector.

Through a SWD port, the Nu-Link Adapter can supply power (1.8V, 2.5V, 3.3V, or 5.0V) to a target
circuit board. The maximum is 5V/500mA. Refer to Table 2-1 for detailed specifications.

nuvoTon

NuMicro™ Family

Target Board Nu-Link Adapter Computer

Figure 4-1Nu-Link Adapter 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 4-2.

SWD SWD SWD
vee O o NC vee ONO NC vee O o BUSY
ICE_DAT O O NC ICE_DAT O O NC ICE_DAT O O START
ICE_CLK O ICE_CLK O ICE_CLK O O
IRESET O O NC IRESET O O ICE_RX IRESET O O ICE_RX/PASS
VSS(GND) Q Q NC VSS(GND) Q Q ICE_TX VSS(GND) Q Q ICE_TX/FAIL
—> > >
100 mil 100 mil 100 mil
(Female header) (Female header) (Female header)
Nu-Link-Pro Nu-Link-Me Nu-Link2-Me

Figure 4-2 SWD Connector Pin Diagrams
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4.2 Software Setup

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

421 ICP Tool
Step 1: Download and install Nuvoton NuMicro® ICP Programming Tool.

Step 2: Open the ICP Tool, specify the Ul language and target chip, and then click Continue, as
shown in Figure 4-3.

Nuvoton NuMicro ICP Programming Tool 3.01 X

NUVOTON EEmms——————————

Select Language:

English v
Select Target Chip:
M031 Series v

Support Forum

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

Figure 4-3 Startup Screen of ICP Tool

Step 3: In the ICP Tool window, the connection status is shown as “Disconnected” since the ICP tool
has not been connected with the Nu-Link Adapter, as shown in Figure 4-4.
# Nuvoton NuMicro ICP Programming Tool 3.01 - M031 Series — *

Project Chips Teool Language Help

NUVOTON I

Status
Connect Disconnectsd
Load File

LDROM File Mame: ‘ Crnuvoton\BSPAMO31_Series_BSP_CMSIS_Y3.00.0000S ampleCode\workspace\SP_| 2C\KE \L\oh\\ISF‘_|

size: 2216 Bytes. checksum: be02

APROM File Mame: ‘C:\nuvolon\WDHK\impoltant\Cuslomer_DVD_Eortex\DVD_Eorlex_Zm S03044B5P Libraly\M031_SeHes_|

File not load Offset: Ox 0

Diata Flash File Name: ‘C:\Dala hex |

File not load.

SPROM File Name: ‘C:\SPHDM.hex |

File nat load. Last Byte: Ox FF
Conlfig Bits
Setting Config 0 | 0xFFFFFFTF Config1: | 0x000FFFFF < Update History »
File Data On-board Flash Offline Flash

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

00000000: B8 06 00 20 D5 00 00 00 F5 DO 00 0O F7 00 00 00 A (@ 8hits
00000010: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00000020 00 00 00 00 0O 00 00 00 00 DO 00 0D F9 00 00 00 (O 16 bits
00000030: 00 00 00 00 00 00 00 00 FB OO0 00 00 FD 00 00 00
00000040 FF 00 00 00 FF 00 00 00 FF DD 00 00 FF 00 00 00 () 32 bits

00000050: FF 00 00 00 FF 00 00 Q0 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 8D 02 00 00 FF 00 00 00
00000090: FF 00 00 00 FF 00 00 00 FF DO 00 00 FF 00 00 00
000000AD: FF 00 00 00 FF 00 00 00 FF 00 00 00 FF 00 00 00

000000BO: FF 0D 00 00 FF 00 00 00 FF 00 00 00 FF 00 00 00 o Refresh
ARNANNCA: N2 4R BT A& AN EN AR ER NN 4R NN 47 A N7 N0 AN
Programming
LDROM APROM Diata Flash SPROM Config Oiptions Start
v
< >

Figure 4-4 ICP Tool Main Window
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Step 4: Click Option in the Program section of the ICP Tool Window to open the Program Option
form, as shown in Figure 4-5.

Step 5: 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 4-5.

Operation

Eraze [ Erase Whals Chip
1 Program

] erify

[(Dwiite Software Serial Murber

Reset Chip after Programming
] Offline Programming Mode

Software Serial Mumber [SMN]
12000000

(001 0001 0

Options far Offline Programming Mode

Uze Pageword for Offline Data

000008

000008
Lirit The Murnber of OFfline Pragramring

100
Auto-programming

Trigger by extemnal input signal

Mu-Link Pra 10 Yoltage

Default Ok Cancel

Figure 4-5 ICP Tool Programming Options

Step 4: Return to the ICP Tool window, and then click the Connect button. Go to Step 5 if more than
two Nu-Link Adapters are connected with the host. Go to Step 6 if only one Nu-Link Adapter
is connected with the host.

Step 5: If two Nu-Link Adapters 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 4-6. When a Nu-Link Adapter is selected for connection, the
Status LED starts blinking. For the blinking details, refer to the Status LED description of the
“Select a Nu-Link Adapter to connect with the host” in Table 2-4.

r Mu-Link ﬁ“
—

Select one Mu-Link

() 1D: 18000021

b

Figure 4-6 Select One Nu-Link Adapter

Oct 24, 2019 -19 - Revision V1.01



Nuvoton Nu-Link Debug Adapter User Manual

NUVYOTON
I —_— - —--—-—"—"——"—"—"—"""——""""

Step 6a: After the Connect button is clicked, the ICP Tool will be connected with the Nu-Link Adapter,
and a SWD port will be detected. Figure 4-7 shows that the ICP Tool has been connected
with the Nu-Link Adapter and a target chip is detected. At this time, the user can start
programming the target chip.

= Muvoton NulMicre ICP Prog -LEILI

Project Chips Tool Language
NnuvoTon

Status

Chip Connected with MuLink-Fra (ID: 7768024d)

LDROM 4k, APROM:128K, Data:0k, RAM:16K
Part Mo, NUCT40E 3CH UipAuCiD:

Figure 4-7 Nu-Link Adapter Connected with a Target Chip Detected

Step 6b: Figure 4-8 shows that the ICP Tool has been connected with the Nu-Link Adapter 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-Link Adapter.

= Muvoton NulMicre ICP Prog 'LEILI

Project Chips Tool Language
NnuvoTonN

Status

MurLink-Pro connected [ID: F788b24d]

Part Mo,

Figure 4-8 Nu-Link Adapter Connected with No Target Chip Detected

Step 7: Click the Disconnect button if programming is not needed (as shown in Figure 4-7). Or click
the Stop Check button to disconnect the ICP Tool with the Nu-Link Adapter and leave the
Nu-Link Adapter unused (as shown in Figure 4-8). As such, the Nu-Link Adapter can be
connected with another tool.
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4.2.2 Keil MDK

Step 1. Install Keil MDK. Before setting the Nu-Link Adapter, make sure the Nu-Link Adapter Driver
for Keil MDK has been downloaded and installed such that the Keil MDK can recognize the
Nu-Link Adapter.

Step 2: Open the Keil MDK and open the project to be set.

Debugger Settings:
Step 3:

Invoke Project — Options for Target — Output, and enable the Debug Information
option, as shown in Figure 4-9.

Options for Target '"ACMP_CompareVBG' x

Device | Targslingl User | CJ"CH-I Asm | Linker | Debugl Ltilities |
Name of Executable: [ACMP_CompareVBG

% Create Executable: \obj\ACMP_CompareVBG

v Debug Infomation

[¥ Create HEX File

Select Folder for Objects... |

[ Create Batch File

™ Browse Information

i~ Create Library: .\obj"ACMP_CompareVBG lib

ok | Cancd |

Defauits | Help

Figure 4-9 Enable Debug Information for Keil MDK

Step 4. Invoke Project — Options for Target — Debug, and make sure the Use: "Nuvoton Nu-
Link MO Debugger option is checked, as shown in Figure 4-10.

Options for Target 'ACMP_CompareVBG' ¥

Dawce' Target | Outpul' Llshng| User | CfCH' Psm | Llnkerl Debug Il)ulmesl

Oct 24, 2019

' Use Simulator with restrictions Settings |

 Use: INuuotan Nu-Link Debugger ;I Settings |I

[¥ Limit Speed to Real-Time

¥ Load Application at Startup
Initialization File

| ElE

¥ Run to main{)

¥ Load Application at Startup ¥ Runto main()

Initialization File:

| Bl

Restore Debug Session Settings Restore Debug Session Settings
¥ Breakpoirts ¥ Toolbox ¥ Breakpoints ¥ Toolbox
¥ Watch Windows & Performance Analyzer W Watch Windows
¥ Memory Display ¥ System Viewer ¥ Memary Display ¥ System Viewer
CPUDLL: Parameter: Driver DLL: Parameter:
[sarmcumaDLL | [saRmcmaDLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:

|DARMCM1 DLL |

[~ Wam f outdated Executable is loaded

ITARMCMLDLL |
[~ Wam ff outdated Executable is loaded

Manage Component Viewer Description Files ... |

ok | Cancel |

Defauts | Help

Figure 4-10 Keil MDK Debugger Selection
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Step: 5: Click the Settings button to open the Debug form, as shown in Figure 4-11. Refer to Table
4-1 for each setting description. The setting options shown in the Debug form may vary
depending on the type of the Nu-Link Adapter used.

Nu-Link Pro Nu-Link & Nu-Link-Me & Nu-Link2-Me
Nu-Link Driver Setup x
Debug | Trace | Debug | Trace |
Nu-Link Pro Chip Select S NuLink2 Chip Select S ——
Driver Version:  [6309r2 Chip Type: |MD31 - EN: http:/Aorum nuveton.com/ Driver Version: 69092 Chip Type: |M031 - EN: http://farum nuvoton.com/
SC: hitp:Aumw nuvoton-mou com/ SC: hitp/unw ruvetonmeu com/
ICE Version: ~[6903 e EEUmTE R Reset Options

Device Family: [Cortex-M

Connect: | Nomal 2

Device Family: |Cortex-M

Connect:  [Normal hd

Device ID: Reset Autodetect ¥ Device 1D 0x0BB11477 Resst:  |Autodetect v
Port: sw Download Optians Pot: s o] Downlozd Options
Max Clock: 500kHz  ~ r Max Clock: 500kHz ¥ r
Power Control
(o (o “ (o

10 Voltage C 18  25v @ 33v C v

Figure 4-11 Nu-Link Adapter Parameter Settings

Table 4-1 Debugger Function Settings Description

Debug Function | Description

Driver Version Display the Nu-Link Adapter driver version in the host

Chip Type Specify the Target chip type
Reset Select Auto detect to reset the target chip
10 Voltage Specify the SWD port I/O voltage for the target chip; options include 1.8V, 2.5V,

3.3V, and 5V

Programmer Settings:
Step 6:

Invoke Project — Options for Target — Utilities, select “Nuvoton Nu-Link MO
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 4-12.
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Options for Target '"ACMP_CompareVBG' b

Device I Target' Output' L|stmg| User I C/CH' Asm | Lmkerl Debug Utilties I

~Configure Flash Menu Command
' Use Target Driverfor Flash Programming ™ Use Debug Driver

INuvmoﬂ Nu-Link Debugger ;I Settings |¥ Update Target before Debugging
it Fie: | Er |

" Use Extemal Tool for Flash Programming

Command:l J

Ngurnents:l
™ Run Independent

—Configure Image File Pr sing (FCARM):

CQutput File Add Output File to Group
CMsIS -]
Image Files Root Folder: I [~ Generate Listing
ok | Cacel | Defauts | Help

Figure 4-12 Keil MDK Programmer Selection

Step 7: Click the Settings button to open the Flash Download form, as shown in Figure 4-13 where
the user can specify the options before or after programming with the Nu-Link Adapter.

Flash Download for M031 -
—Flazh Select————————— — RaM for Algorithm Download Function
" Erage Full Chip ¥ Program Flash
IAF‘HDM vl Start: IDH2DDDDDDD
' Erase Sectors ¥ Verify Flash
Size: IDNBDD
" DoMot Erase ¥ Feset and Fun
— Programming &lgorithm —Flazh Breakpoint
Description I Device Type I Device Size | Address Range ¥ Ensble Flash BP
#0031 32kB Flazh... On-chip Flash 32K, 0000a000H - 00007
— Config/1
< > Configure |

Cancel |

Figure 4-13 Nu-Link Adapter Programming Settings
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423 |AR EWARM

Step 1. Install JAR_ EWARM. Make sure that Nu-Link Adapter Driver for IAR EWARM has been
downloaded and installed before setting the Nu-Link Adapter such that the IAR EWARM can
recognize the Nu-Link Adapter.

Step 2: Open IAR EWARM, and open the project to be set.

Step 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 4-14 and Figure 4-15.

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

iDoE@ = XE0 OC -1 Q> 5

Waorkspace * 0 X | mainc x
Release ~
) /'AAAAAAAAAAAAAJ.AAAAAAAAAA.
Files & L‘:—‘ * @file main.c
=] CMP_Wﬁk o=llo ; L L tf-——rgion V1.00
B CMSIS Files Options... I ef  Use ACMP to s
B Librany Files . ontput change
M Source Files ke
| main.c Compile vright (C} 2018 Nuv
B Output Rebuild Al
KRR REERARRR KRR RKES
Clean le <stdic.h>
ie "NuMicro.h"
C-STAT Static Analysis >
Stop Build
IMPO1_IRQHandler (voi
Add >
ntf ("\nACMFl inter:
Remove
Rename. Clear ACMP 1 inter:
P_CLR_INT_FLAG(RCMI
Version Control System » |Clear wake-up intel
P_CLR_WAKEUP_INT_FI
Open Containing Folder...
File Properties...
f5_Tnit (void)
I ACMP_Wakeup Set as Active

Figure 4-14 Options Selection

Options for node "ACMP_Wakeup" X
Category:
c Analyss
Runtime Checking
C/C++ Compiler brane Ortions 2 MISRA-C 2004 MISRAC:1398
Assembler Output Library Configuration Library Options 1
QOutput Converter B
Custom Build rocessor varant
Build Actions (O Core Cortex-MD
Linker
:
Debugger (®) Device Nuvoton MD31AE series
Simulator None
CADL (O CMSI5-Pack
CMSIS DAP
DB Server Endian mode Floating point settings
Liet Lile FRU None
Iink/3-Trace Big
m Sbelfr\s BE12 D registers
Nu-Lini
g
PE micro b
STLINK ~ ) TrustZone
Third-Party Driver DSP Extension Mode B
TIMSP-FET Advanced SIMD (NEON) e
TIXDS

Cancel

Figure 4-15 IAR EWARM Target Chip Selection
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Debugger and Programmer Settings:
Step 4:

In the Setup tab of the Debugger page, select Third-Party Driver as the driver, as shown in
Figure 4-16.

Options for node "ACMP_Wakeup” X

Categorny: Factory Settings

General Options
Static Analysis
Runtime Checking

C/C++ Compiler
Assembler
Output Converter
Custom Build
Build Actions

CMSIS DAP
GDB Server
T4et
JHink/I-Trace
TI Stellaris
MNu-Link

PE micro
ST-LINK
Third-Party Driver
TI MSP-FET
TIXDS

own\oad Images Exra Options Multicore  Plugins

Run to

Driver
Third-Party Driver v
Setup macros
[ Use macro file(s)

Device description file
[ ovemide defautt
STOOLKIT_DIRS\CONFIG debugger\Nuvoton‘iom031ae ddf

Cancel

Figure 4-16 Set IAR EWARM as Third-Party Driver for Debugger & Programmer

Step: 5: In the Download tab of the Debugger page, make sure that the Use flash loader(s) option
is selected, as shown in Figure 4-17.

Options for node "ACMP_Wakeup”

Categary

General Options

Static Analysis

Runtime Checking
CfC++ Compiler
Assembler
Output Converter
Custom Build
Build Actions
Linker

imulator
CADI

CMSIS DAP
GDB Server
Ijet
IHink/1-Trace
T1 Stellaris

Setup mages Extra Options  Mutticore  Plugins

Verfy download
[1 5uppress download

Factary Settings

Use flash loader(s)
[[JOvenide default board file
STOOLKIT_DIRS\config'flashloader’\Nuvoton\M031

Edi...

Perform mass erase before flashing

Mu-Link

PE micro

ST-LINK
Third-Party Driver
TIMSPFET
TI¥DS

Cancel

Figure 4-17 IAR EWARM Programming Settings

Step: 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
NUC100_APROM.board or NUC100 LDROM.board file (NUC100 series is used in this
case). If no file is founded, specify the following path “$TOOLKIT_DIR$\config\flashloader\
Nuvoton\’, as shown in Figure 4-18.
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% Open ﬂ‘

O_O [ 1 « config » flashloader » Nuvoton ~ | 4 || Search Nuvoton 2|
Organize + New folder = - O '@'
devices g Mame ’ Date mo
flashloader || M052_APROM.board 2011/7/4
Actel || M054_APROM.board
AnalogDevices || mos8_aPROM.board
Atmel | || M0516_APROM board
EnergyMicro u || MiniS1_APROM.board
Freescale __| Mini51_LDROM.board
Fujitsu || Nanol00_APROM.board
Holtek || Nanol00_LDROM. board
Micronas | LI NUC100_APROM.board | 2011/7/4
Nuvoten || NUC100_LDROM.board 2011/7/4 «
o MR ——— .
File name: NUCL100_APROM board - [Board Files (*.board) ']

[ Open || Concel |

Figure 4-18 Select.board File for IAR EWARM
Driver Plugin File Settings:

Step 7: In the 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 4-19.

Options for node "ACMP_Wakeup" X

Categary: Factony Settings

General Options
Static Analysis
Runtime Checking
C/C 4+ Compiler Third-Farty Driver
Assembler
Qutput Converter
Custom Build
Build Actions JOLKIT_DIRSY. .\ WNuveton ToolsWMu-Link _1ARNu-Link _1AR.dIl
Linker
Debugger
Simulator
CADI
CMSIS DAP
GDB Server
Iget
Jdink{1-Trace
TI Stellaris
Mu-Link [ Log commurnication

PE micro $PROJ_DIR S cspycomm log
ST-LINK

Third-Party Driver
TIMSPFET
TIXDS

IAR debugger driver plugin

Carce

Figure 4-19 Set the Path of the IAR EWARM Debugger Driver Plugin

Step 8: Click OK to save the settings and return to the IAR EWARM main window.

Step 9: Invoke Nu-Link to open the Nu-Link form, select SWD as the Port, and specify the Nu-Link-
Pro 1/0 Voltage in the Target power control section (3.3V in this case), as shown in Figure
4-20.
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r B
Nu-Link 1.18 ==
Nu-Link.
ICE version Driver version  Build: 5320rc
(port WD v])  Maxdock (4w -
Target device
CPU family Cortex-M0 Device ID

Device type NUC100
Enable flash breakpaints

Target power control

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

Mu-Link-Pro IO Voltage
O 18V Q2w ©3.3v @ 5.0v

i ravo
http: ffwwww. nuvoton-m0.com £l 23

Figure 4-20 Specify the Port and Target I/O Voltage
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4.2.4 NuEclipse GCC
Step 1: Install NuEclipse GCC, which does not require any driver installation.

Step 2: Open NuEclipse GCC and open the project to be set.

Please also refer to the UM_NuEclipse_EN.

Debugger Settings:

Step 3: Into the debug mode, we have to prepare a debug configuration, which contains all the
necessary information about the debug mode. Click Run > Debug Configuration... to open
the debug configuration dialog. Double click on the GDB Nuvoton NulLink Debugging
group. The Nuvoton Nu-Link debug configuration appears on the right-hand side. In the Main
tab, the name of Project should coincide with the project name. The C/C++ Application
should point to the .elf application generated by the build process. As shown in Figure 4-21. If
the project name or C/C++ Application is incorrect, please select the expected project first in
the project view, build the project to generate the executable, and expand the tree to make
sure the existence of the generated executable. Then repeat the former operations again.

£ Run Configurations *
Create. manage. and run configurations ;;
= Y
= X | = Name: |Nuv0t0n1 Debug |
type filter text [Z] Main %‘F Debugger| = Startup E Source | [C] Common
[E] C/C++ Application o Froject: '\
[E] C/C++ Remote Application
v GDB Muvoten Nu-Link Debuggiq |Nuvntnn1 Browse...
[c] Nuvoton] Debug C/C++ Application:
Li h G
B Launch Group Debug/Muvoton .elf

Variables... Search Project... Browse...

Build (if required) before launching

Build configuration: | Debug ~

() Enable aute build () Disable auto build

(®) Use workspace settings Configure Workspace Settings...
£ >

Revert Appl

Filter matched 5 of 5 items B

Figure 4-21 NuEclipse GCC Debug Configuration

Programmer Settings:

Step 4: The Debugger tab is used to provide the OpenOCD and GDB Client setup. OpenOCD
requires correct configuration files to know how to work with adapters and target chips. The
configuration files are specified in the Config options field. Nuvoton’s adapter is Nu-Link,
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which uses the interface configuration file named nulink.cfg. In addition, Nuvoton has three
different ARM families, such as M0, M4, and M23. The corresponding target configuration
files are numicroMO0.cfg, numicroM4.cfg, and numicroM23.cfg. For MO 2nd development, the
target configuration file would be numicroM0_NS.cfg, as shown in Figure 4-22.

& Run Configurations *
Create. manage. and run configurations ;5
. = "
0E %X | = Name: |Nuv0t0n1 Debug |
type filter text [E Main ﬁ% Debugger . [ Startup E_/ Source| [T] Common
[E] C/C++ Application OpenQCD Setup 2
[E] C/C++ Remote Application Start Open0QCD locally
~ [£] GDB Muvoten Nu-Link Debuggin
E Nuvoton1 Debug Executable: |S{openocd_nuIink_path}a'S{Dpeno(d_nulink_a(ecutable} Browse.. | Variables...
= Launch Group GDB port: 3333
Telnet port: 4444
fonﬁg options: | f _/scripts/interface/nulink.cfg - ../scripts/target/numicroM0.cfg
Allocate console for OpenOCD Allocate console for the telnet connection
GDE Client Setup
Executable: |S{cross_prefix}gdbS{cross_suf‘fix} Browse... | Variables...
Other options: | |
Commands: | set mem inaccessible-by-default off
v
< >
Revert Appl
Filter matched 5 of 5 items L

Figure 4-22 Configuring the Debugger Tab

Step: 5: As the first step, we should choose the right Chip Series in the Startup tab. When done, the
corresponding target configuration file will be automatically written in the Config options field
of the Debugger tab. To load executable to flash, we need to select the Load executable to
flash checkbox. To load executable to RAM, we need to select the Load executable to
SRAM checkbox. When all the settings are done, click the Apply button to take effect. To
launch the application into the debug mode, click the Debug button.

Step 6: At last, click Apply to save the settings, as shown in Figure 4-23.
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£ Debug Configurations

X
Create, manage, and run configurations

O

X| =52~

T

Mame: |Nuvotor11 Debug

|t}rpe filter text |

Main ﬁt\fﬁ Debugger (B Startup . % Source] = Common]

C/C++ Application

C/C++ Attach to Application
C/C++ Postmortem Debugger
C/C++ Remote Application
GDB Hardware Debugging [~ Erase chip
v GDB Muvoton Mu-Link Debuggir

Chip Series: | NuMicro MO~
[©] Nuvotonl Debug =

B+ Launch Group [Jwrite Config: Ox FFFFFFFF

Configl: Ox FFFFFFFF  Config2: Ox FFFFFFFF | Configd: Ox FFFFFFFF

Load Symbols and Executable
Load symbols

(®) Use project binary:
() Usefile:

Symbols offset (hex): ’—|
"‘ Load executable to flash \
(®) Use project binary:

(O Usefile:

Executable offset (hex): l:l

[ Load executable to SRAM

Workspace... File System...

Workspace... File System...

Use project binary:
Use file:

Workspace... File System...
Q(Ecutable offset (hex):

/V
< >

Filter matched 8 of 8 items

Revert Apply

Figure 4-23 Configuring the Startup Tab
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5 +Appendix

5.1 Nu-Link Adapter Operating Current

When power is supplied via an USB during online programming, the operating current of Nu-Link
Adapter is shown in the table below.

Table 5-1 Nu-Link Adapter Operating Current (Online Programming)

Type
Nu-Link-Pro Nu-Link | Nu-Link-Me Nu-Link2-Me

Parameter

SWD I/O Mode Settings | 5.0V | 3.3V | 2.5V | 1.8V = 5.0V | 3.3V | 5.0V | 3.3V | 1.8V

USB Input Voltage (V) 50 | 5.0 | 50 | 5.0 5.0 5.0 50 | 50 | 50 | 5.0

SWD I/O Voltage (V) 5.06 | 3.34 | 2.54 | 1.83 4.77 479 | 3.37 | 5.06 | 3.34 | 1.8

USB Input Current (mA) | 101 92 88 84 110 74 60 101 | 99 91

When power is supplied from a target board (SWD VCC pin) during offline programming, the operating
current of Nu-Link Adapter is shown in the table below.

Table 5-2 Nu-Link Adapter Operating Current (Offline Programming)

Type
i Nu-Link-Pro Nu-Link

Parameter

Power Supplied from a Target Board | 5.0V | 3.3V | 2.5V | 1.8V | 5.0V | 3.3V | 2.5V

Power Supplied via an USB Off Off Off Off Off Off Off

SWD VCC Input Voltage (V) 5.00 | 3.30 | 2.50 | 1.80 | 5.00 | 3.30 | 2.50

SWD VCC Input Current (mA) 64 86 | 117 | 171 | 100 | 77 62

5.2 Automatic IC Programming System

The automatic IC programming system through individual slot and the control bus as Figure 5-1.
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SWD
vce ) O+ BUSY
ICE_DAT O O START
ICE_CLK O O+—

IRESET O OH ICE_RX/PASS
VSS(GND) ICE_TX/FAIL
{I) (I}
>
100 mil
(Female header)

Figure 5-1 SWD Connector Pin Diagrams

5.2.1 Operation sequence and Waveform
1. The Nu-Link2-ME power on. START, BUSY, PASS, and FAIL are set to logic.
2. To start programming, START needs to be set to logic 0 for TSTART, 50ms = Terapr = 80ms
3. Programming start-up. BUSY is set to logic 0, and might toggle during programming.
4. 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”.

Tstart |
STARTX 1P 1)
BUSYXx mak JLL T
PASSX ’ i Al
FAILX \ -
Figure 5-2 PASS Waveform
TsTarT N
STARTX 1) 1] .
BUSYxX el ) T3
PASSX | —
FAILxX \f a|f

Figure 5-3 FAIL Waveform
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6 Revision History

Revision |Description Date
V1.00 |Preliminary version 2012/07/16
V1.01 |Delete Nu-Link-Me (On-board Version), Add Nu-Link2-Me. 2019/10/24
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