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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 three types of the Nu-Link Debug Adapter in accordance with
different specifications, including Nu-Link-Pro, Nu-Link, and Nu-Link-Me. The three 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 RVMDK, IAR EWARM, and CooCox ColDE.

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

CooCox ColDE CooCox 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 |/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-Link-Pro Nu-Link
Type | e .
Function U 8 S
Debugging v v v
Online Programming v v
Offline Programming v v
Multi SWD 1/0O Voltage v
3.3V (default), 5.0V
SWD 1/O Voltage Support | 1.8V, 2.5V, 3.3V, 5.0V 5.0V (3.3V for On-board
version only)

2.1 Nu-Link-Pro

The Nu-Link-Pro is a full-functional debugger and programmer with debugging, online/offline
programming, and SWD 1/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.

Offline Programming Button =~ SWD Power Output LED

SWD -
VCC NC p——¢

ICE_DAT NC "" =

ICE_CLK NC s

/RESET NC
VSS(GND) NC

—— |
L - ‘
NnuvoTon | =
ﬁ ; ( USB
N A
— —

=

1]

SWD I/O Voltage LED Status LED
(1.8v/2.5V/3.3V/5.0V) (ICE/ICP/Red/Green)

Figure 2-1 Nu-Link-Pro Configuration
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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

Green
Red Status LED
ICP
ICE

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). A Cortex Debug port is provided in parts of the version only for connecting to Keil's
MCBNUC1XX board. The pins of the Cortex Debug port conform to those of the SWD port, except the
pin order.

Power Switch
Cortex Debug (5.0V/3.3V)

SWD

VCC
ICE_DAT
ICE_CLK
JRESET
VSS(GND)

USB

Status LED
(ICE/ICP / Red / Green)

Figure 2-3 Nu-Link-Me Configuration
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2.4 Nu-Link-Me (On-board Version)

The main functions of the Nu-Link-Me on-board version, including debugging and online programming,
are the same as those of the Nu-Link-Me. The Nu-Link-Me on-board version is provided with all
NuMicro™ Family series. The user does not need to prepare s debugger when using a learning board.
The Nu-Link-Me on-board version includes an USB port that can be connected to a computer host, a
set of Status LEDs, and a SWD port connected to the chip on the learning board (default) for
debugging and programming (external connection is not supported). The SWD port voltage is always
3.3V.

The learning boards that support the Nu-Link-Me on-board version are listed below:
® Nu-LB-NUC140

®  Nu-LB-M051

®  Nu-LB-Mini51

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

Nuri-nN

Device Description

0id-jur-nN
aN-juIT-NN
*19A pJeoq-uo
SN-MUIT-NN

USB Connected to an USB port of a PC to use
the Nu-Link Adapter or download offline
programming firmware

AN
AN
AN
AN

SWD Connected to the target chip for
: ; v v v

debugging and programming

Status LED D_|splay the operation status of the Nu- v v v v
Link Adapter

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

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

SWD I/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 v

the SWD VCC and I/O pins)

Cortex Debug Able to connect to Keil's MCBNUC1XX v
board for debugging and programming

*'Only supported in parts of the version.
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Table 2-3 SWD 1/O Voltage LEDs and SWD Power Output LEDs Status List

-
o (7]
< S| swb 1o Voltage LED
@ S
Power Status G m S
o (o
3 o
S =1
g © | 1.8V | 2.5V | 3.3V | 5.0V
® =
SWD port I/0 and VCC voltage as 1.8V - On | On - - -
SWD port I/0 and VCC voltage as 2.5V - On | On | On - -
SWD port I/0 and VCC voltage as 3.3V - On | On | On | On -
SWD port I/0 and VCC voltage as 5.0V - On | On | On | On | On
SWD port I/O voltage as 1.8V v (1.8V) = On = = 3
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 o Flash
- n -
Slowly
Offline Programming Completed On - - -
Offline Programming Completed (Auto mode) On On - -
Offline Programming Failed On Flash = =
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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

Software ;
St ICPTool | pyMDK | EWARM | GOIDE
Debugging v v v
Breakpoints v v v
Direct Register Control Interface v v v
Semihost v v 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

* Core registers view is supported; peripherals view is not supported.
*2 Supported for Nu-Link and Nu-Link-Pro.
*3 Supported for Nu-Link-Pro.
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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
RVMDK, IAR EWARM, and CooCox ColDE. 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 RVMDK 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).

CNuvolon\BeP (o7 el e
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
= - o | | | 25 5 ji= iz | @ stock size Ha o~ @ e oo elE)
Z-®- - -]
n @ Symbols S
SYSCLK-»CLKSELL.TMRD S = 0; //Select 12Mnz for Timer0 clock source - mase [ ™ Case &
LDR. 0, [pc, #140] ; @ox00000D93 I |
0x00000D06 6940 LDR 0, [z0, #0x14] Name - Type
0x00000D08 2107 MOVS r1,#0x07 =0 Sm.. | |
0x00000DOA 0209 L5SLS rl,rl, #8 +'E Per
0x00000DOC 4388 BICS 0,70, 1 = @ s Application
AvAnAAAT: A% 2021 o wn fem $1291 . BAeAnAAAnoa = B Module
< k [
. lodule
[£] smpl Start Kitc | [£] startup NUCLxcs v X Module:
Module
043 j Module
o3 void Timer_initial(void) Modde
0 | Module
051 /* Step 1. Enable and Select Timer source */ mzs:::
sz | SYSCLK->CLKSEL1.TMRO_S = 0; //Select 1 for Timer0 clock source Module
053 SYSCLK->APBCLK.TMRO_EN =1; //Enable Timer( clock source -
054 J
i 055 /* Step 2. Select Operation mode */
=~ Banked 066 TIMERO->TCSR .MODE=1 ; //Select periodic mode for operation mode
MSP 2000000 057
Ly Soron SO 068 /* Step 3. Select Time out period = (Period of timer clock input) * (8-bit Prescale +
i V“:r;‘ i L Wess TIMERO->TCSR .PRESCALE=0; I Set P i 0~255]
e 080 TIMERO->TCMPR = 1000000; I8 A(TCMP) [( .
= intemal 081 H(1/22118 H(0+1)*(2765 125.01usec or 7999.42Hz
boenn = Ball v on ad
[E] Project | = Registers 4 1 4 B ]
Command 2B Lloals 2
=« Restricted Version with 32768 Byte Code Size Limit = MName
** Currently used: 5792 Bytes (17%)
BS \\Smpl Start Kit\Smpl Start Kit.c\59 =
BS \\Smpl Start Xit\Smpl Start Kit.c\52 -
o i I »
> < ] | i
ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess COVERAGE J Scal Stack flLocals |ﬂuemar.:
Nuvoton Nu-Link MO Debug: t1: 0.00000000 sec CAP NUM SCRL OWR R/W

Figure 3-1 Setting Breakpoints in Keil RVMDK 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 RVMDK 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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Regeter | 45 Books Window e a
5 G {} Fundtions Window i =
e CAN it temp: Property
Uy Templates Window e St MiAD A T @ PWRCOM
4 Source Browser Window o b AHBCLK
=] Build Output Window e > Xl g
12C » & APBCLK
8 [ FindIn Files Window e Eol.nm - CLKSTATUS
= & CLKSELD
|| Command Window PDMA ¥
] CLKSELL
Disassembly Window Ps2 & CLKDIV
al &
Symbol Window M b i
Registers Window RTC =l @ pLLcoN
Call Stack Window sC » FRQDIV
Watch Windows b SPI 4 [ APBCLKL
Memory Windows v TMER > CLKSEL3
Serial Windows [ 2 UART » @ CLKDIV1
= Analysis Windows » useD
Trace (3 WoT (o
a8 Bt ()
= System Viewer W wwoT
Toolbox Window SPI Flash():
Erintemal | pylsereen
L Mog MID & DID */ %)
= Project Periodic Window Update m (]
(S ]
Command R Call Stack = Locals 1 H
*+#+ Currently used: 7500 Bytes (22%) il M LeicatiVaNie: -
R = | ; &% main 000001465 int 0 ﬁl
| @ =
= i <notin scope> |aute - int =
ASS5IGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess COVERAGE | ‘;i"_\lCaH Stack + Locals ‘iﬂl-lemmvl

Figure 3-2 Direct Register Interface Control Related Options in Keil RVMDK 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 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 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.

The “register value” or “control value” can be modified directly. The Nu-Link Adapter will then modify
the content of the target chip.

CLK

[+ [+]

Eppety, alue Property Value

EEOn OARLIIIILE =1 PWRCON 0x0000001E -
A LTINS XTL12M_EN  ((0:0 = External 424 MHz high speed crystal oscillator (HXT) Disabled B
APBCLK 000000001 KTLI2K_EM 1:1 = External 32.768 kHz low speed crystal oscillator (LXT) Enabled (Normal operation)
UEEATs 0SC22MEN  |1:1 = Internal 221184 MHz high speed oscillator (HIRC) Enabled
CusEn LIS OSCI0KEN  |1:1 = Internal 10 kHz low speed oscillator (LIRC) Enabled

, |
CLKSELL OxFFFFFEFR PDWUDLY  |1:1= Clock cycles delay Enabled
LKD) PD_WU_INT_EN |0: 0 = Disabled
CLKSEL2 0:000200FF PD WU STS r
e WA PWR_DOWM_EN | 0: 0 = Chip operating normally or chip in Idle mode because of WFI command ;I
RO XTL12M_EN
Al [Bit 0] RW (@ 0:50000200)
CLKSELZ 0:0000003F External 4~24 MHz High Speed Crystal Enable (HXT) Contrel (Write Protect)
The bit default value is set by flash controller user configuration register CONFIGO [26:24]. When the default clock
PWRCON source is from external 4~-24 MHz high speed crystal, this bit is set to 1 automatically.
[Bits 31..0] RW (@ 0x50000200) System Power-down Control Register Mote: This bit is the protected bit, and pregramming it needs to write '59h', '16h', and '88h' to address 0x5000_0100

to disable register protection. Refer to the register REGWRPROT at address GCR_BA+0x100,

Figure 3-3 Direct Register Control Interface in Keil RVMDK 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.
Step 1: Modify the strings in the “retarget.c” as follows.

#define DEBUG_ENABLE_SEMIHOST /I Add this line
#if defined(DEBUG_ENABLE_SEMIHOST)

/* The static buffer is used to speed up the semihost */

static char g_buf[16];

static char g_buf_len = 0;

# if defined(_ ICCARM_ )

Step 2: Invoke Rebuild to rebuild a project and enter Debug mode.
Step 3: In Debug mode, invoke View — Serial Windows — UART #1, as shown in Figure 3-4.

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

Il €\ NuvotanBSP Library\NUC1005en V105002 Platform_KeilSampleDri Pl BVADC\Smpl DrvADC tvpro] - Eisiond T oo T
File Edit [View | Project Flash Debug Peripherals Tools SVCS Window Help

= \/: Status Bar ‘ ‘ &= &

S| @ stack size [ & = [[@) JED) R

Toolbars

%] = |- 2. W]

Registers | |I=]| Project Window 1 Symbols a
[Regeer | & Books Window t

* Mask [ I Case s
= Core {} Functions Window uinté_t uslpticn; a
i STR_URRT_T param;

) [, Tempiates Window
il
R2 =8 Source Browser Window /* Unlock the locked registers before access =/

= faE oooo MOVS r0,r0 Application
=51 =] Build Output Window R UART #1 e
:2 [ Findn Files Window Module
= DADCe | [£] startup NUCLxes | (2] retargetc  [.] syspefn NUCIo Module
Sg 1| commana Window = £ i ] & Ll g Driver version: 10302 Module
5 [B) isassemoly window Conversion rate: 635652 samples/sscond Module
RS [ig symbol Window <l - . Modide
RG] Main function */ Module
s | =] Registers Window B Module
RIf= I main(void) Lok
R1Z e Call Stack Window 1 ADC sample code
3 : -
- Waten Windows 'l uint8_t uBOption; [1] ADC single mode test
H e Memory Windows vl STE UART T param: [2] ADC single cycle mode test
Do Serial Windows. »(|3! varTeL 5: gg “““““““"f“ =eenamade; beot
& L = e TR s compare function test
= Baked|  Anaiysis Windows R d registers before a tal fhais
Msk - -
pop  Trace v B} usrTs3 Flease choose a Test item.
= System System Viewer v B e
: mpm iV 2 Debug [printf) Viewer Gte 3IMHZY
Fon 22| FeREDK Wintow DrvSYS_Open(32000000);
= Intemal Full Screen « i v
L L 2 HTK rlnck sanree - external 4-THY
B project | Periodic Window Update I | ]
Command : n Locals a
Load "C:\\Nuvoton\\BSF Library\\NUC100SeriesBSE v1.05.002\\NuvotonPlatform Keil\\St+ |[name Value |
. . . . es . 18Option [ <out of scope>
Restricted Version with 32768 Byte Code Size Limit B e stuct DRVUART S
=« Currently used: 16308 Bytes (51%) T 5 =
o i v
>
ASSIGN BreakDisable SreakEnable BreakKill BreakList BreakSet BreakAccess COVERAGE J =t Ftocals [Eviemors 1
Show or hide the Serial 1

Nuvaton Nu-Link MO Debug: tL: 0.00000000 sec CAP NUM SCRL OVR' RAW

Figure 3-4 Semihost Options in Keil 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.

ey S KEIL ©IAR ¢ cox

ICP Tool Tools by ARM SYSTEMS
Program
<€
nuvoren| | SWD USB
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.

4 1 1

1

nuvoTon m =

e [DKEIL - QIAR  cooCox
{

L

Load Firmware

Offline Program

NuMicro™ Family S inkPro. _1 -

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).

i == Chip 1 Chip 2
| | O ! 0x00100FFF
Bopen & LDROM LDROM

[V] Werify
vl i serig) number 0x00100000

|1 Reset chip after programming

= :
" Offline programming mode Reserved Reserved
Software serial number (SN)
Increase SN from 0 17440000 0x0001FFFF
Wit address i flash o DODTAG00
Data Flash Data Flash
Optons for offine pragramming mode
Use passiord for offiie data DFBADR[31:0]
| = o e BN\ |
e | \oxoo014000[ ==~ 0xi74m0000. " | —> [~ OxT74A0001 _ ]
1m
Aubopregraniming  (Teet beloie usel
APROM APROM

Mu-Link-Pra [0 4 oltage

Powet cantral s used on NurLink-Pro, and is valid anly if targist
power is ot detected

SR C2E @AW O5W

Defat | [ 0k | [ 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 /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,

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 RVMDK
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 RVMDK 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 4-1 Nu-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.

Cortex Debug Connector:

The Cortex Debug connector, which can be applied to Keil's MCBNUC1XX board, is a 50 mil (2x5)
male header, as shown in the right of Figure 4-2.

SWD Cortvex Debug
VGC 3 O NG VGC O O ICE_DAT
ICE_DAT O O NC VSS(GND) O O ICE_CLK
ICE_CLK O VSS(GND) O O NC
/RESET O O NC NC O O NC
VSS(GND) NG NC /RESET
el (¥ 3
«> >
100 mil 50 mil
(Female header) (Male header)

Figure 4-2 SWD and Cortex Debug 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 Nulficro ICP Programming Tool 118 - @

NUVOTON E————

Select Ul language:

[Engish -

Select target chip:

[NUC100 series -

[ Quit ] [ Continue >> I

Supporting Forum
http: /v, nuvaton-m0.com

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.

| Language

Project Chips
Status
Discormected
Part Mo, i
Load file
LDROM File name: C:\UsershSLT sai\Desktop'Firmware\CE_ISP bin
File not load.
APROM File name: C:sUsershSLT sai\Desktop\Firmware MU CTxs_ICE_MO.bin
File nat load.
D ataFlash File: name: CAU sers“\S"L-T;ai‘\‘lj‘es‘ktnp‘\‘ﬁ;}nwan‘a\f‘d‘ U.E.i.xx_llfé_.l\ll.ﬂ"_c.ks bin
File not load,
Conlfigurations bits
Setting Cerlig U.! OFFFFFFFF  Config 1: i OxFFFFFFFF - Select -
File: data Or-baard Flash Offline Flash
LDROM | APROM [ Diata Flash | LOROM | 4PROM | DataFlash | LOROM | APROM | Data Flash [ Info |
@ B hits
() 1E bits
() 32 bits
Program
[/ILDROM [/ APROM || Data Flash | Config Option Start
Build: 5320rc:

Figure 4-4 ICP Tool Main Window

Oct 28, 2014 -16 - Revision V1.01



Nuvoton Nu-Link Debug Adapter User Manual

NUVOTON
P

Step 4: Click Option in the Program section of the /CP 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.

i Operation

[V Erase
[¥] Program ?

(] Werify

[T it software serial number
|¥] Reset chip after programming

[T Dffline programming mods

Software sefial number [SH)

[ |DAE40000

O | DO100010

Options for offiine programming mode

Use pazsword for offline data

Lirrit the number of offine programming
100

Auto-programming

Mu-Link-Pro 10 Yaltage

Power control is used on Mu-Link-Pro, and is valid only if targst
power iz not detected,

D1 D2 @3 OEW

| Diefault I[ 0K J[ Cancel J

Figure 4-5 ICP Tool Programming Options

Step 6: 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 7: 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.

Nu-Link @
Select one Mu-Link
1 1D: 18000021 b
Qn
® i FrEbaad ‘ ?
s
s
i
[ Ok J [ Cancel J
L

Figure 4-6 Select One Nu-Link Adapter

Oct 28, 2014 -17 - Revision V1.01



Nuvoton Nu-Link Debug Adapter User Manual

NUVOTON
P

Step 8a: 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.

P Nuvston Nu

Project Chips Tool Language

nuvoToN

Status

Chip Connected with MuLink-Fia (ID: 7788024d)

| aioEary LDROM: 4K, APROM: 128K, Data0k, Rak: 16K
Part No. NUEI4VESCN | ipucin:

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

Step 8b: 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

& Nuvoton Nulicro ICP

Eroject Chips Tool Language

nuvoToN

Part Mo

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

Step 9: 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 RVMDK

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

Step 2: Open the Keil RVMDK 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.

=)

kA Options for Target 'Smpl_Start Kit'

Device | Target Listing | User | €/C++| Asm | Linker | Debug | Utiities |
MName of Executable W

Select FolderforQbects... |

(¢ Crgate Executable: \obj\Smpl_Start_Kit

¥ Debug Information

v Create HEX File

[ Create Batch File

I™ Browse Information

" Create Library: \obi\Smpl_Start_Kit.LIB

e Cocel | D

Help

Figure 4-9 Enable Debug Information for Keil RVMDK

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.

=

kA Options for Target 'Smpl_Start Kit'

Device ! Target 1 Output ] Listing ] User ] CJ"CH1 Asm I LvnkErUti\'rt\es i

™ Use Simulator
[~ Limit Speed to Real-Time

W Load Application at Starup
Initialization File

W Runto main

]

7 Restore Debug Session Seltings

Settings |("'“ Use: |Nuvoton Mu-Link M0 Debugger |  Settings n

¥ Runto main(

LE |

W Load Application at Startup
Inttizlization File:

_I_Jl

~ Restore Debug Session Settings -

¥ Breakpoints ¥ Toolbox v Breskpoirts ¥ Toolbax
W Watch Windows & Performance Analyzer ¥ Watch Windows
v Memory Display ¥ Memory Display
CPUDLL: Parameter: Driver DLL: Parameter:
[saRmCua.DLL | |SARMCM3.DLL
Diglog DLL: Parameter: Diglog DLL; Parameter:

DARMCM1.DLL J

| [TARMCM1DLL |

[ ok ][ cace ][ Defauts |

Figure 4-10 Keil RVMDK 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
= = ~ =
Debug B | (oebug ==
- -
Nu_Link Pro -Chip Select -Nu_Link -Chip Select
Driver Version ]5321} Chip Type:  |NUCTox = Brivererson: 5320 Chip Type:  [MUCTxx =
Device Family ]CDNEX-M - Reset Options Device Famiy: Cortex-M - Reset Options |
Davice ID [0BB11477 Reset: |Autodetect = Device ID: 0BE11477 Reset: [Autodetoct =]
Port: ]SW j‘ - Download Options - Port: sw ]' - Download Qptions -
o Max Clock: 1MHz vi ¥ Verfy Memary Code Max Clock MMHz - IV Verify Memory Code
- Power Control Supporting Forum
[ |
10 Vokags http:/Awww nuvoton-m0.com ﬁl
L — —
" 1.8v 25 & 33y T by
Supporting Forum
C |
http:/ e nuveoton-m0.com L|

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

IO 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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r B
Options for Target 'Smpl_Start_Kit' E

Device | Target | Ottput | Listing | User | €/C+ | Asm | Linker | Debug  Utites |

~Configure Flash Menu Command

¢ |Use Target Driverfor Flash Programming
([Maveton Nu Lok MO Debugger =] Setings |)((1# Updete Target before Detuigaing)

It File: J Edt

1 Use Bxtemal Too! for Flash Programming

[ Command I _]

Argurnerns:l

—

e

Figure 4-12 Keil RVMDK 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.

F ™
Flash Download for NUCLxx ﬂ
Flash Select ——— ~RAMfor Mlgorthm———————— Download Function
" Erase Full Chip ¥ Pro Flash
Flash Select: e e
g Start: | 220000000
' Erase Sectors ¥ Verify Flash
IAF‘ ROM - l 5 01000
= ¢ Do Not Erase I Reset and Run
P ing Algerithm —Flash Breskpoint
Diescription Device Type Device Size Address Range
v Enable FAash BP
NUChec 128<B Fl. ONCHIF Flash 128K 00000000H - 000TFI e

—Corfig0s1

] 1 ] 3 TR
Cancel |

Figure 4-13 Nu-Link Adapter Programming Settings

Oct 28, 2014 -21- Revision V1.01



Nuvoton Nu-Link Debug Adapter User Manual

NnUvVOTON
P

4.2.3 I|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 NUC100 series” as the target chip (NUC100 series is this
case), as shown in Figure 4-14.

-

Category.

CfC++ Compiler

Assembler

Cutput Converter Terget |JOutput [ Librery Configuration | Library Options | MIsRa-Cl |
Custom Build

Build Actions

Processor variant

Linker

Debugger 0 Core |Corteac M0

Simulator S =

Angel (.g_. Devige  Nuvoton NUC100 series MUC100,

GDB Server

IAR ROM-monitor

I-Link/I-Trace Endisn mode EF

T1 Stellaris FTDI (@) Little None

Macraigor Big

';EI“"“ BE%Z

ST-LINK @ BE

Third-Party Driver

TI¥DS100

[ Carea

Figure 4-14 IAR EWARM Target Chip Selection

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 4-15.
= B
General Options
C/C++ Compiler
Assembler
Output Converter Setup uDUW“lDad I Lmages | Extra Options | Flugms |
Custom Build
Build Actions Drver [¥/Bmn o
T T
Simulator _ .
Angel [] s macro file(z)

GDB Server
AR ROM-monitor
J-Link/3-Trace

TI Stell FToI
.arls Device description file
Macraigor

PE micro [Tl Override default

RDI [$TOOLEIT_DIRSICONFIG sbuggerfluvotoniomns 100_v1 4| [ .|
ST-LINK
Third-Party Driver
TIXDS100

LCaneel

Figure 4-15 Set IAR EWARM as Third-Party Driver for Debugger & Programmer
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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 4-16.

= M
General Options

C/C++ Compiler

Assembler

Output Converter | Setup [ Dowaload |Jrinages | Exira. Optu:ms_l Flugms |

Custom Build [7] Attach tn progeam

Build Actions
nke [¥] ¥exify download

" 7] $uppress download

i:g”;m’ 7] Wse thash loaderts)

SR Srver || Override default board file

IAR ROM-moritor $TOOLEIT_DIR$eonfigiflashlosderMuvotonICL | [
J-Link/3-Trace Edit.. -
TI Stellaris FTDI

Macraigor

PE micro

RDI

STAINK

Third-Party Driver

TI¥DS100

Figure 4-16 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 4-17.

==
ﬁ Open . e gme @
k. JE‘ ] | .« config » flashloader » Muvoton - | ‘1»“ Search Nuvaton PI
Organize = MNew folder =~ [ @
. devices = Mame 2 Datemo *
flashloader | | MO52_APROM.board 2011/7/4
li Actel || Mo54_APROM.board 2011/7/4
)i AnalogDevices |_| Mo58_APROM.board 011/7/4
b Atmel 5 U MO516_APROM.board 201177/
li EnergyMicro — || Mini51_APROM.board 20117/
| Freescale || Mini51 LDROM.board 2011/7/4
Fujitsu || Nano100_ APROM.board 2011/77/4|=
i Holtek || Nano100_LDROM.board 2011/7/4
M Micronas ||| NUC100_ APROM.board | 20117774
i Pidton || NUC100_LDROM board 2011774
L NXP - 4 1 | 3
File name: NUCL00_APROM.board ~  [Board Files (*.board) -]
[ Open ] l Cancel ]
L J

Figure 4-17 Select.board File for IAR EWARM

Oct 28, 2014 -23 - Revision V1.01



Nuvoton Nu-Link Debug Adapter User Manual

NUVOTON

P

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.dIl’, as shown in Figure 4-18.

=X

; - =i
Options for node "Smpl_Start_Kit"

Categony: Factory Settings
General Options

€/C++ Compiler
Assembler —_—
Qutput Converter Third-Party Driver |
Custom Build

Build Actions IAR debugger driver plugin
Linker D

(‘:'\ngﬁm.ﬁﬂes\ﬁu\mmn Tnn]s\Nu—Lmk_IARWu—Lmk_IAR an
Debugger

Simulator

Angel

GDE Server

IAR ROM-moritor
JHink{3-Trace

TI Stellaris FTDL
Macraigor

PE micro

ROI [ Log gommunication

ST INK $PEOIJ_DfR$'v:spycomm'.Lu 2

TIXD5100

Cancel

L

Figure 4-18 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 I/0 Voltage in the Target power control section (3.3V in this case), as shown in Figure

4-19.
("Nu-tink 1.18 e [ |
nuvoTonN F
Nu-Link.
[CE version Driver version  Build; 5320rc
(por B v])  Mexdok  [aw -
Target device
CPU family Cortex-M0 Device ID
Device type NUCT100
[¥]Enable flash breakpoints
Target power control
Power control is used on Mu-Link-Pro, and is valid only if target power is not
detected.
Mu-Link-Pro IO Voltage
@ 1.8v D2 @3.3v @) 5.0
Supporting Forum
iy [
L
Figure 4-19 Specify the Port and Target I/O Voltage
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4.2.4 CooCox ColDE
Step 1: Install CooCox ColDE, which does not require any driver installation.

Step 2: Open CooCox ColDE and open the project to be set. Please also refer to the ColDE Quick
Start.

Debugger Settings:

Step 3: In the Debugger tab of the Debug Configurations form (through invoking Debug — Debug
Configurations), select “Nu-Link” as the Adapter, select “SWD” as the Port, and click Apply
to save the settings, as shown in Figure 4-20.

-
) Debug Configurations . - - -

Create, manage. and run configurations

type filter text 11E=S Debugger | ¥ Download|
Cortex-M Application Hardware =
= = [
(& stert kit configuration ) (Adapter [Riu-Tink =] Port [swD v|)Mﬁx Clock(Hz) (1M =
B Launch Group

Startup

[¥] Run to main =

Advance ‘ ‘

Reset Mode | SYSRESETREQ = [T Semihosting Enable [¥] CacheRom Enable

Targetinfo
Host Name: localhost Port Number: 2009
| i |
Appl Revert
Filter matched 3 of 3 items [ Aeole | Rewes |
Close

Figure 4-20 Specify the Debugger Options for CooCox ColDE

Programmer Settings:

Step 4: In the Download tab of the Debug Configurations form (through invoking Debug — Debug
Configurations), select the Auto Download Before Debugging or Verify After Download
option to proceed with a specific programming, and set the Programming Algorithm path
as "C:\CooCox\ColDE\flash\NUC 1xx_128.elf’, as shown in Figure 4-21.
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) Debug Configurations . — — - e i — - - M

Create, manage. and run configurations ﬁ

| f}‘ .D-e.k;ugger

[£] Cortex-M Application | Download e
Start_Kit configuration [¥] Auta Download Befare Debugging

B Launch Group

t_me.;ilter text

»

Werify

[¥] Verify After Download

Erase

() Erase Full Chip (@) Erase Effected ") Do not Erase

N

m

Programming Algorithm

file Path
C\CooCo\ColDE\flashyNUC Lo 128 elf

default |
Revert
Filter matched 3 of 3 items [ e |

Figure 4-21 CooCox ColDE Programming Settings

Step: 5: To ensure the firmware will be downloaded to APROM or LDROM, select NUC1xx_128.elf or
NUC1xx_LDROM.elf file (NUC100 series is used in this case) as shown in Figure 4-22; “32,
64, or 128” in the file name means the capacity of APROM. If no specific file is founded,
specify the following path “C:\CooCox\ColDE\flash\”.

—
e Cpen
(Ao [« WindowsT () » CooCox » ColDE » flash » = [ 43 | [ Search flash o]
Organize » Mew folder B O @
g - .
& Windows7 (C:) ~ Name Date modified =
A SRecycleBin [ Mos1_g.elf 2010/12/1617:25
Boot || M0S1_16.elf 2010/12/16 17:25
|\ Cadence |_ || MoS1 32,24 2010/12/16 18:03
J CooCox 18] [] Mos1_64.eif 2010/12/16 1803
COIE | [ Mos1_LDROM.elf 2010/12/16 17:29
i bin || Mini51_4.elf 2011/11/14 09:21 |—
! ColDEHelpFileDir || Minis1_g.elf W11/711/14 0922 |2
|/ config || Minis1_16.ef 2011/11/14 09:22 |_
|. configuration || NUCLi_32.lf h 2011710420 16:00
| data |1 NUCToc 64 elf 2011/10/20 16:00
flash ||| NUCLx 128.¢lf 2011/10/20 15:58
source || NUCLo LDROM.elf ) 011A0/201600
W e - 4| [ | »
File pame:  MUCTioc_128.elf - [*vﬂf ']
[ Open J [ Cancel |
4

Figure 4-22 Set the Programming Algorithm File for CooCox ColDE

Step 6: At last, click Apply to save the settings, as shown in Figure 4-21.
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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
Parameter
SWD I/O Mode Settings 5.0V 3.3V 2.5V 1.8V - 5.0V 3.3V
USB Input Voltage (V) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
USB Input Current (mA) 101 92 88 84 110 74 60
SWD I/O Voltage (V) 5.06 3.34 2.54 1.83 4.77 4.79 3.37

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
Nu-Link-Pro Nu-Link
Parameter
Power Supplied from a Target Board 5.0V | 3.3V | 25V | 1.8V | 5.0V | 3.3V | 25V
Power Supplied via an USB Off Off Off Off Off Off Off
SWD VCC Input Voltage (V) 5.00 | 3.30 | 250 | 1.80 | 5.00 | 3.30 | 2.50
SWD VCC Input Current (mA) 64 86 117 171 100 77 62
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6 Revision History

Revision |Description Date

V1.00 |Preliminary version. 2012/07/16

1. Update section 3.1.3 Direct Register Control Interface & 3.1.4
V1.01 Semihost. 2014/10/28
2. Revise section 4.2.1 ICP Tool step number error.

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 datasheet belong to their respective owners.
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