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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

Oct 28, 2014 -3- Revision V1.01
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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

T Nu-Link-Pro Nu-Link HUCEiniCHe
ype s o ’ . N L
Debugging v v 4
Online Programming v v v
Offline Programming v v

Multi SWD 1I/O Voltage v

3.3V (default), 5.0V
SWD [/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 I/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 /O voltage LEDs and SWD Power Output LEDs.

Offline Programming Button =~ SWD Power Output LED

SWD
vee
ICE_DAT
ICE_CLK

/RESET

VSS(GND)

SWD I/O Voltage LED Status LED
(1.8V/25V/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

/RESET

VSS(GND)

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

vee
ICE_DAT
ICE_CLK
/RESET
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

z z Z |02

SR

C C cCI8C
Device Description = = S

1 1 Q 1

3 5|55
uUSB Connected to an USB port of a PC to use

AN
AN
AN
AN

the Nu-Link Adapter or download offline
programming firmware

SWD Connected to the target chip for

debugging and programming 4 4 .
Status LED Display the operation status of the Nu-
Link Adapter v v v v
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 /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

*1Only 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

y ®

] 2| swb 10 Voltage LED

2 S

Power Status @ m H

o o3

3 o)

3 S

g © | 1.8V | 25V | 3.3V | 5.0V

3 <
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 - - -
SWD port I/O voltage as 2.5V v(25V)| - On | On - -
SWD port I/O voltage as 3.3V v(33V)| - 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 ) on ) Flash

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
Rl EEE Keil IAR CooCox
Function RVMDK EWARM ColDE
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** v v v
Multi Nu-Link Adapter Support 4 v v
Nu-Link Adapter Driver Installation v v

*I 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).

b ) S|

File Edit \iew Project Flash Debug F:whluls Tools SVC(S Window Help

Sda | | | o I | (% stack size Fa*|@ e ce &)
HEo|lwe ey v AREEEEIES)I- 8- 3 8- x-|
Registers 3 & onas mnnry 3 Symbols &
Rogeter SYSCLE->CLXSEL1.THAO_S = 0f //Select 1zMnz for TimerD clock source - Meck: ~ MCmes
e LOR 140] ; BOx00000D4 3
T LOR T“
uOVS - 1 Sm...
s1s = I3 Par ‘
BICS = I3 Sre | Aosic
no @ nnoa | Medu! 5
'
. (| Vedue
£ Kite | (4] staup_RUCExs v x bl Wi
%] Smpl_start 4] startup.s 50 s
s ; s 3 ; j w9 Veduls
03 void Timer_initial(void) g - i
RIO  (x00001050 m @ La] Module
Rl G000010680 51 (* Step 1. Ena d Select Timer c ;j :::“:
I DT ez | SYSCLK- >C.LkSELl T\LRO S = 0 f1Se lock source £ 18] ‘M\”‘b
RI3_ 02000800 o SYSCIK->APBCLK.TMRO_EN =I; e I—
RIS, (X000CF) o
(F1S... (00000404 - }
+ 055 Select Operation mad =l
Barked 55 TI\iERU >TCSR MODE=1
MSP (x20000000 057
[ oPST odiic ey /* Step 3. Sel ut pe 8-bit Prescal
il &/!;';] 0 _ = TIMERO->TCSR. PRESC-\IE-H
0. ogo 05 TIMERO->TCMPR = 1000000; 16777215
= 51 f1 (1/2211840C 1)*(2765)= 125.0lusec or 7999.42Hz
iend gl s ( 99¢ -
ect | B Registers « = ‘ 5
nd o Lol L]
eastricced Version with 32768 Byrte Code 5ize Limit - Nama
Cuzzently used: 5792 Bytes (172)
B3 \\Smpl Start Kit\3mpl Stazt Kit.c\58 E
BS \\Smpl Starr_Xic\Smpl Starc Kic.c\s2
‘ =
=3 4| | »
ASSIGY BreskDisable SreakEnsble SrsakKill Sreaklist BreskSet Bresklccess COVERAGE | (hiceisuc tocsls [[iemon
Hurcton Nu-Uink MO Debug. t1: 000000000 se¢ CAF NUM SCRL OVR 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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HWT 4% Books Window 4DC -
= {1 Funciions Window
; fors ) CAN - Mlige temp; Property
! (1, Templates Window o n} Widnia- . " @ PWRCON
%1 =B Source Browser Window GFIO & AHBCLK
el (5] Build Output Window el v % | 5 APBCLK
i (3] Find In Files Window s @ CLKSTATUS
= 1 4 CLKSELO g
il ) Command Windavs T S R ——— =
R7 @ CLKSELL OMFFFEEFFF
o 1B piazsemaly windew ps2 —| & cuow o
:% (@ symbol Window P b & CLKSEL2 [
ml[?{ Registers Window RTC El| = pLLCON [
R12/E4 Call Stack Windowr sC » @ FRQDIV 0
R12 watch Windows » s vk @ APBCLKL 0
; 'r: Memory Windows » TIMER > & CLKsES o
S < Serial Windows » UART ¥ @ cLonm
ToBaked  anaiysis Windows » UsED
st | nA
psp  Trace »  wor { s
- Sysiem [mmsstemMewen. o wwor  [T)°
&?‘f 3¢ Taolbex Window SPI flas=nl);
= Inemal Full S¢reen
Mod MID & DID */ =
Elrrojedt Feriodic Window Updste — '
Command F @ canstack « Locals L3
«e+ Currencly used: 7S00 Bytes (22%) « ! Name Location/Value Type [
5 - | y ) 5 man osconizss [mt 10 e
s v i <not fn scope> ‘cutvjnt &l
ASSIGN BreakDisable BreakEnable BreakXill BreaXLisu BreakSe Sreakhccess COVERAGE | {ical stack - Locals [[Elmenon s |

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
Property val Property Value
i = PWRCON
o XTLI2M_EN 10: 0 = Externel 4~24 MHz high speed crystel oscillator (HXT) Disebled
: XTL32K_EN 11:1 = External 32,768 kHz low speed crystal oscillator (LXT) Enabled (Normal operation)
@ CLKSTATUS OSC22MEN  [1:1 = Internal 22,1184 MH:z high speed oscillator (HIRC) Enabled =
& CLKSELD OSCLOK_EN 1.1 = Internal 10 kHz low specd oscillator (LIRC] Enabled '
iyt PD_WUDLY |11 = Clock cycles deley Enabled
-CLKDV PD_WU_INT_EN |0: 0 = Disabled
il i PDWUSTS | ]
& :;CD?VN PWR_DOWN_EN |0: 0 = Chip operating normally or chip inIdle mode because of WFI command ;!
5 |
EL XTL12M_EN
-ARRE R [Bit 0] RW (@ (x50000200)
@ CLKSEL3 Extemal 4~24 MHz High Speed Crystal Enable (HXT) Control [Write Protect)

e The bit default value is set by flash contreller user configurztion register CONFIGO [26:24]. When the default clock
MRCON . source is from extemal 4~24 MHz high speed crystal, this bit is setto 1 automatically.
[Bits 31..0] RW (@ (:50000200) System Power-down Control Register Note: This bit is the protected bit. and programming it needs to write '59n". 16h’, and ‘83h’ to address 0x5000_0100

te disable register protection. Refer to the register REGWRPROT et address GCR_BA+0:100.

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 Il 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

1 C\Navotan\BSP Libran\NUCTO0GEREEER | ovotan " eeAEmpl_ DrVADC\Smpl DRADC wepre; - Bisard T | o
File  Edit Pioject Flash Debug  Penpherals  Tools SYCS Windowr  Help
5 Y] stetusBer | EE L[| @ stock sie & a3 = | |@ ES
Toolbars » = |
o a3+
% | - EEC T T .- 3@ -
fegiters  |l=) Froject Window 2 @ symooi a
[Rogesr | €3 Books Window { N - oMk [ | Case st
E Coe | ()} Functions Window — oA Marm: Addr | Type
:‘1’ 1, Templates Window i = Sm...
B T3 Source Browser Window - /* Unlock che locked registera before accesa */ = Perp
* o000 uOVS 20,29 + B Srel... fepleaton
=) Buitd Output Window T UART 21 @ C | Modis
(& Find in Files vandow - | Modie
s = 3 5 & [ Modde
% |53/ Command window 2 statup_Nucto:s | [ retarget.c B y Driver version: 10302 + j Modade
Rg Gh Disssembly vandows (Conversion rate: €95652 samples/=econd ® Lo Modds
RS i@ symbvel Window - X L :"‘"
RIJFS Main function */ ® ] odde
|88 Registers vandow i T A S e +[15 Modde
= mzin(void) oo R 2
RiZIea Call Stack Window | sample code
Sl e yeowe *| uint8_t u8Option; [1) ADC single mode test
i Memory Windows »| STR UART T parzm: [2] ADC single cycle mode Teat
8 sensiwindows | varr= [3] ADC continuoua scan mede Teat
B -d recisters before a [4] ADC compare function test
Brked  ynaiysis Windows » 5 vamTez CISEISUBLS, DElove’ B tal auis
Mt 7
psp  Trace v| 5 uanrss Please choose a test item,
B S,ug:] System Viewer » 53 Debug |onn.nﬂ Viewer _a te 32MHz
an ¢ Toolvox Window DrvSYS_Open(32000000) ;
" Intemdl Full Screen & . il v
L o (# HOTK rlark sanrre - external 4T N——
ilrolect || pariggicwindow Update ]
command " a Locals o
Load "C:\\Nuvoron\\BSP Library\\NUC100SeriesBSP_v1,05.002\\NuvotonPlaclom Reil\\5: » ([ fume [Vate ]
B0ption “oul of scope >
«s Restricted Versicn with 32768 Byte Code Size Limit |E ] :yam wuct DRVUART. §.
** Currently used: 16808 Bytes (51%) 4 =
’
>
ASSIGY BreskDisable BreakEnable BreakKill Breaklist BreakSet Bresklccess COVERAGE | glicalistac Ftocals [Fremon 1
Znew oc mids the senai L Husvsten Nu-Link MO Debug 11t ace AT nus senu oun nw

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.

3.21 Online Programming

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

NnuvoTon o (= ‘
NuMicro™ Family DZ KE I L QIAR COO(: OX

ICP Tool Tools by ARM SYSTEMS

T A A

L

Program
<

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.

Oct 28, 2014 -12- Revision V1.01



Nuvoton Nu-Link Debug Adapter User Manual

NnUvVOoOTON

Create APROM, LDROM and DataFlash firmware
of Binary or HEX format fles

\4 1 1

NnuvoToN p
s [ [ISEIR %’E\& CooCox

!

L

Load Firmware

Offllne 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).

‘D«cgri'-pr'.'o" [ Chlp 1 Chlp 2
”E‘:‘_'_“__‘ I 0x00100FFF
T & LDROM LDROM
Mm. 0x00100000

[ Resst chip alter plograrmrg

ST Reserved Reserved
i Coftware serial nrber |SH)
‘ [lrtw:scSNm:m Ox 17450000 0x0001FFFF
Wile sddress in lach ox 00014000
Data Flash Data Flash
; Options fee oiffne peogramming mede:
Usa passsaid i allive dala DFBADR[31:0]
| Coterpaiiaed  esesess
P N P T T ) |\ ] P
| Wi ths e o ot g ‘ 0x00014000| ~ < 0xT74A0000 " ] = 0x174A0007 ]
q 10C
- pICD Al 2] £
APROM APROM

Nu-lik-Piol0 Vokage

Powar conlicis uesd on Nu-Link-Pro. and iz vaid or ¥ taigst
PO &m0l debacled

SR K- 28y o3 -1

[ oear | [0k J[ Cone |

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 /0 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.

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
vce —DvO— NC vce O O ICE_DAT
ICE_DAT -O O NC VSS(GND) O O ICE_CLK
ICE_CLK -O VSS(GND) O O NC
IRESET O OH NC NC O O NC
VSS(GND) NC NC /RESET
Q¢ Q9
«> «—>
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 NuMicro ICP Pregramming Tool 1.18 % S n

NUVOTO N E—

Select Ul language:

|Engish -

Selact target chip:

[NUC100 sories =
T

Suppoerting Forum
hittp: /. nuvoton-m.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.

Project Chips Tool Language

NnuvoTonN
Statug
Disconhectsd
PaitNo
Load fik = — = = — =
LOROM Fie name: C:AUzers\SLT 2D eshtcp\Firnware M CE_ISP.bin
Fle rctload.
[ APROM Fie name: E‘:\L‘Jsen\S‘LTeai‘;Dexkt:p\Fiv.mwa'e.\Nle1 xa_i Eé_MD bin
Fle et load.
@ Fie name:  C:AUsers\SLT 33D esklophFimware N UC T3 | CE_MO_cks bin
Fle rct load.
Configuratiors bis
" Setro Config | ONFFFFFFFF  ConligT. | CMFFFFFFE | -Selec -
Fil= dals Ontoard Flash Offfne Flash
" LDAOM | APFOM | DaiaFlash | LOAOM | APROM | DaiaFlach | LOAOM | APROM | DzaFlach | Irfo |
© 9hits
1B bt
) 32k
Progam
LOROM APROM Dala Flash Corvig Opticn Staet
Build E220rc

Figure 4-4 ICP Tool Main Window
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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 Cperaion fl

7 Eraze
V Frogiem &
v Veriy

Wit zoltwere s=is number

V| Fezet chip after progamming
" DHilivz pregranmning mods

Scftvrare senial numbei (SN
, (1BB40070

T 00100010 I

Opticns fee offline precrarming modz

Usza pasawoid lor offlre dala

Lrnit the rember of offine peogremming
100

A0 T oqremnng

MNu-Lnk-Pro |0 Vokage

Powsr cortiol is used on NuLink-Fro, and iz valid only if target
powsr i< nol dalectsd

18 2A @3N DAV

Detzult | ok [ cancel

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.

’f\u-Lu-k M‘
Sedect one NudLink
i ) :
1D 13000021 - <,
SN »
0.7z () ,
"
L8
|
ok ] [ Cereel

Figure 4-6 Select One Nu-Link Adapter
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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.

15

Eroj.ec; thés Tool Languae
NnuvoTonN

Status

Chip Connected with NuLink-Fro (ID; 7780b244)

P 7 LDROM: 4K, APROM:128K, Data:0K, RAM: 15K
art No. NUCTAOVE3ZCN UIDAICID:

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
programming to save the offline programming information in the Nu-Link Adapter.

Project Chips Tool Language
NnuvoTonN
Status

[ Siop shreck

MNuLink-Pro cornected (ID: 77885244)

PartMo.

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.

Options for Target 'Smpl_Start_Kit" &

Device | Targat Lisiing | User | C/Css | Aem | Linker | Debug | Ltiries |

Seloct Folderfor Objocts.. | Nam of Executabls: |Smpl_Start_Kn

& Creete Executeble: .\obi\Smol_Stert_Kit
M Dzbug Information [ Crezte Batch Fle
W Creat= HEX File

I Browse Ifomation
" Create Library. Nobi\Smol_Stert_Ke LIB

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.

Options for Target 'Smpl_Start_Kit® M
Devlce[ Targa' Output | Lmlngl User | C/Co-»\ Asm | Linker ulnlegl
" Use Simulator Settings | (“ Use: [Nuvoton Mu-Link MO Debugaer v  Setbngs |
I™ Limit Spesd to Real-Tire
[V Load Application 2 Statup [V Runto mainf) ¥ Load Applcation =t Startp ¥ Runto mainf)
Intigization Fils: Inticlization Fike:
| || Ea [ o] | Ea
# - Restore Debug Session Settings ————————————————— Restore Debug Session Settrgs —————————————————
v Breakpainis V' Toobox ¥ Breakpoinis W Toobox
[¥ Watch Windows & Peformance Analyzer ¥ Watch Windows
I¥ Memory Dsplay ¥ Meviory Display
CPUDLL: Parameter: Driver OLL: Paremeter.
[sARmMCM3DLL | [saRMCHMIDLL |
Dislog DLL Parameter Dislog DLL Parameler
[parmcmtOLL | | [rarMemiOLL |
[ ok |[ Coxd |[ Deeuts | Heb

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
- — - d
Debug Pl w-mal - 7@7 ’ Debug — -

Nu_Link Pro Chip Select | Nu_link - ~Chp Select 1
Driver Version: 5320 Chp Type:  [NUCH« :]' Driver Version 520 Cip Type:  [NUCHe v
Devica Famly: Cotex-M Reget Cptiora 2 Devics Family Cortax-1 Reset Optiors

|| | Device ID: 08811477 Reset: [Afocktect v Devica ID: 08811477 Resl: |Adtocetest =
| For sw = Donrload Options Fort: swW =1 Dowrload Options
I
| Max Clock MH: v [ Verify Memory Code Max Clock WH: v [ Verfy Memory Code
| Power Cortrol Suppotng Forum . o
0 Vokiage http //www.nuvoton-m0.com R A
—_— —
1.8y 25 @ 3 S
Supportng Forum
http ://www.nuvoton-m0.com

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/0 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 MO0
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 options for Target Smpl_Start_Kit' u

Device | Target | Output | Lising | User | C/Ces | Asm | Liker | Debug  Liiics

~ Corfigre Flash Menu Command
@ Use Target Daver for Flash Programming

UNu\'mm Nuink M0 Debugger  v|  Setiings n[p Updste Teraet before Debunn'm)
It Fie: | | Bk

" Use Ext=mal Too! for Flash Programming

Comand:l _J

Argumeru:l
™ Rur ndependsan

[ ok |[ Coeel |[ Defauts | | Heb

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.

Flash Download for NUC1xx g

—Flash Select ———— ~ RAMfor Algoithm ——————  ~ Dowrload Funciion
€ Emse Full Chip IV Progrem Rash

Flash Select:
Siat: | x20000000
@ Erase Sactore

¥ Veriy Flash
APROM - I Sie: 01000
ze: ¢ Do Not Erase |~ Resstand Run
Programming Algorthm (~ Flash Brezkpont

btion | Devics Type | Device Size | Address Range

NUC1oc 128<E A... ONCHIP Flash 128K 00C00000H - DCOTFI

W Enabie Flash BP

< [

Confgure I

’ Corfigh/1
-

Figure 4-13 Nu-Link Adapter Programming Settings
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4.2.3 |IAR EWARM

Step 1: Install IAR_ 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.

| Options for node “Smpl_Start_Kit"

Caegony

=)

T+ Compiler
.

Output Converter Tarzet [Joutpns | Lidcery Configmstion | Lbracy Options | MISRA-c [
Custom Buld
Buld Actions
Lrker ‘
Debugger O Core Cortex-MD
Srulstor =
i (., Device Nuvoton NUCL0D senes 4§ UC 100, @
CGDB Server
TAR ROM-montor
I4ink/I-Trace Erdian mods Tl
TT Stedlaris FTDI 3) Littls Yooe

Processor vanernt

Macrsgor Dig

PE miao =
BE32

RDI =

ST-LINK

Thiro-Party Cnver

TIXDS100

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.

Categon

General Optens
CfC++ Compler
Assembler
outout Converts | |(( 510 Downlosd | images | Extra Options | Pogine |
Custom Buid

Buld Actans Dxives Rﬁum
)| )

o Tetup wacroe
ulaton ;
Aol |71 0se maco file(s)
GDB Server
TAR ROM-monitor
J-link/J-Trace
Efzf &l Device descnption fils
BF micro [Cl0venide defanit
RDI §TOOLKIT_DIRS'CONFIC dsbuzaerl avotontionne 100 _v1
STLINK
Thrd-Party Driver
TI XOS 100

Factcey Satinge [

Cancal

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.

f Options for node “Smpl_Start_Kit"

Calegory Factoey Settings

Genaral Optens
C/C++ Compler
Asserbler . i i
Cutput Converter |,S“"l' Jinegass | i Gatons I Pm"
Custom Buid 1 Atiech to progrem
Buld Actons
Lrker ¥ Venfy download

= Supprs oot

ulato" ¥ s flash Joedes)
Aol I Overvide Gefanlt hoand file

GCE Server .
AR ROM-monitor $TCOLKIT_DIR$\corfightlehloadentiovoton N UCT

Junk/3-Trace Rt
Tt Stelaris FTDI
Mecraigor
PEmico

RCI

STLINK
Thrd-Party Driver
TIXDS100

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\flashloaden
Nuvoton\’, as shown in Figure 4-17.

A5 o . X
R Open - ey - - M
[« config ¥ flashloader » Nuvoton v I ‘7|' Search Nuvoton pl
Organize v New folder =~ 0 ®
I devices - Neme ° Date mo *
$i flashioader | M052_APROM board 2011(7/4
| Actel || M054_APROM.board 20117774
. AnalogDevices || MOS8_APROM.board 20117744
L Atmel || M0516_APROM.board 20t 74
I EnergyMicio |_| Mini5t_APROM.board 20117774
5 Freescale || Mini5t_LDROM board 20774
I Fuitsu | | Nano100_APROM.board 20017745
i Holtek | | Nano100_LDROM board —
¥ Micronas | ] NUC100_APROM.boerd 2011/774
ki Nuvoton || NUCLDO LDROM.board 201174 ||
L NXp -« i | »
File name: NUCLDD_APROM.board - [aoard Files [*.board) v]
=
|

Figure 4-17 Select.board File for IAR EWARM
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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.dIF’, as shown in Figure 4-18.

Options for node “Smpl_Start_Kit” - M

S — —

Calegony

Genzral Optane
CfC++ Compler
Assemrbler —_—
Cutout Converter | | | Thisd-Party Drer |
Custom Buid
Buld Actone

Factoly Sstbngs

IAR debugger driver plugin
Urkes CitFrogran Fedtiuieton Tools0o-Link_(ARWeLink (AR |
Deboccer
Smulator
Angel
G2B Server
[AR ROM-monitor
J-unk/J-Trace
T Stelaris FTDT
Mecraigor
PEmico
01 ! Log commonicaton
JPROT_DIRS\sspyeomimn Ing

{ Thrd-;?-arty o)

X05100

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 /O Voltage in the Target power control section (3.3V in this case), as shown in Figure

Nu-Link 118 =] ]
NnuvoTonN #
Nu-Link —
ICE version Driver varsion  Buid: 5320rc
(Pon swp - ]J Max dock vz v
Target devics
CPU famiy Cortex-Mo Device ID

Devic= type NUC 100
[/]Enable fiash breakponts

Target power cantrol
Pows control is used on Nu-Link-Pro, and is vaid orly if target power is rot

detectad,
MNu-Lrk-Pro IC Voltage
1 1.8v ) 2.5v @ 3.3V ~ 5.0V
Suppor ting Forum r
http:/fwnwr.nuvoton-m0.com m @

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.

ro Dsbug Configurations ] - - - - - - - - - - s M‘
Create. manage. and run configurations /@
type filter text | %5 Debugger .| ¥ Dounload
[€ Cortex-M Application Hardwars
(] Start Kitconfiouration ) [Adoptev Niu-Tink i | Port [swD v]]MnxCloquHz) M =
= Caunch Group -
Startup

[¥] Run to main =

Advance

Reset Mode |SYSRESETREQ v | semihosting Enable ¥ CacheRom Enable

Targetinfo
Host Neme: localhost Port Number: 2009

Filter matched 3 of 3 iterns [ Apply m Bovert ]

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\NUC1xx_128.elf’, as shown in Figure 4-21.
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(€] Start Kit.configuration
= Launch Group
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\
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file Path
C:\CooCox\ColDE\flash\NUCLxx 128 clf
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Filter matched 3 of 3 items I Apply "[ Bavert ]

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\”.

.
Doe B
{Jay b = Windows? (C:) » CooCox » ColDE » flash » - | 43 ||| Search fiash £
Organize v New folder =~ [ @&

ﬁ Windows7 [C:) e MName . Date modified iz
2 SRecycleBin || MO5L_3.elf 2010/12/16 17:25
J boot [] M0S1_16.elf 201012116 17:25
Ji Cadence l” | MD5L_32.eF 2010/12/16 18:03
|\ CoaCox E | MoSLbler 2010/12/16 18:03
I, ColDE ' || M051_LDROM.&lf 2010112416 17:29
4 bin || MiniS1 4.cff 0141140928 [
1 ColDEHelpFileDir || MinisL_B.eff 01111240922 |
1. config ‘ | Mini51_16.elf 1141140322 LY
I configuration | NUCIxoc 32.¢fF ) 2011/10/20 16:00
| data | ] NUCL3oc 54 el 2011/10/20 16:00
L flash | L] NUCtoc 128 elf 2011/10/20 15:58
W soiice || NUClox LOROM.clf 2011/10/201600 ~
e v« [ ] ’
Filename: NUCLwc 128.elf v ek 2/
Open I | Cancel

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 /O Mode Settings 5.0V 3.3V 2.5V 1.8V - 5.0V 3.3V
USB Input Voltage (V) 5.0 50 5.0 5.0 5.0 5.0 50
USB Input Current (mA) 101 92 88 84 110 74 60
SWD 1/O Voltage (V) 5.06 3.34 254 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 50V | 3.3V | 25V | 18V | 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

. 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.

Please 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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Looking for pricing, stock, or lifecycle information?

Click below to explore more details on WIN SOURCE:
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@ Nexgeria USA Inc] Information
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Global Sourcing Solution
Obsolete Management
Cost Control Management
Shortage Management
Alternative Solution

Excess Inventory Management
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