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1 OVERVIEW

The NuMaker-M2003FC is an evaluation board for Nuvoton NuMicro M2003FC1AE microcontrollers.
The NuMaker-M2003FC consists of two parts: an M2003FC target board and an on-board Nu-Link2-Me
debugger and programmer. The NuMaker-M2003FC is designed for project evaluation, prototype
development and validation with power consumption monitoring function. The NuMaker-M2003FC
board is suitable for a wide range of applications such as home appliances, LED lighting controls, motor
controls or Industrial automation.

The M2003FC1AE target board is based on NuMicro M2003FC1AE. For the development flexibility, the
M2003FC target board provides the extension connectors, the Arduino UNO compatible headers and
the capability of adopting multiple power supplies. Furthermore, the Nuvoton-designed ammeter
connector can measure the power consumption instantly, which is essential for the prototype evaluation.

In addition, there is an attached on-board debugger and programmer “Nu-Link2-Me”. The Nu-Link2-Me
supports on-chip debugging, online and offline ICP programming via SWD interface. The Nu-Link2-Me
supports virtual COM (VCOM) port for printing debug messages on PC. Besides, the programming
status could be shown on the built-in LEDs. Lastly, the Nu-Link2-Me could be detached from the
evaluation board and become a stand-alone mass production programmer.

Free T Eas nUVOTOﬂ
m m : NuMaker-M2003FC V1.1

Figure 1-1 NuMaker-M2003FC Evaluation Board
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2 FEATURES
NuMicro M2003FC1AE used as main microcontroller

M2003FC1AE full pins extension connectors
Arduino UNO compatible extension connectors

Ammeter connector for measuring the microcontroller's power consumption

Flexible board power supply:

- External Voo power connector

- Arduino UNO compatible extension connector Vin
- USB Power connector on MG51FC target board

- ICE USB connector on Nu-Link2-Me

® On-board Nu-Link2-Me debugger and programmer:

- Debug through OCD interface

- Online/offline programming

- Virtual COM port function

May. 10, 2024 Page 7 of 41 Rev 1.00
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3 HARDWARE CONFIGURATION

3.1 Front View

Vpp Switch  Arduino UNO Compatible Extension Connectors

@
Reset Button
External Vpp Connector

Ammeter &
e | VCOM Switch

USB Power Connector A =|CE USB Connector
Power LED o = ICE Chip: M48SSIDAE
PO.5 LE — i ICE Status LED

Off-line Program Button
External Vss Connector-™

T T ONYeTeN @ Nu-Link2-Me
M2003FC1AE M2003FC1AE Extension Connectors

M2003FC Target Board -

Figure 3-1 Front View of NuMaker-M2003FC
Figure 3-1 shows the main components and connectors from the front side of NuMaker-M2003FC. The
following lists components and connectors from the front view:
® NuMicro M2003FC1AE used as main microcontroller
M2003FC1AE extension connectors
Arduino UNO compatible extension connectors

Ammeter connector for measuring the microcontroller’s power consumption

Flexible board power supply:

- External Voo power connector

- Arduino UNO compatible extension connector Vin

- USB Power only connector on M2003FC1AE target board
- ICE USB connector on Nu-Link2-Me

® On-board Nu-Link2-Me debugger and programmer:

- Debug through SWD interface

- Online/offline programming

- Virtual COM port function
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3.2 Rear View
Figure 3-2 shows the main components and connectors from the rear side of NuMaker-M2003FC.
The following lists components and connectors from the rear view:
® Nu-Link2-Me
- MCUVCC Power Switch (ICEJPR1)
- ICEVCC Power Switch (ICEJPR2)

ICEVCC Power Switch

MCUVCC : RO M2003FC1AE

Function compatible with

Power Switch . 2L M2003XC1AE

Figure 3-2 Rear View of NuMaker-M2003FC
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3.3 Extension Connectors

Table 3-1 presents the extension connectors.

Connector Description

JP3 and JP4 Full pins extension connectors on the NuMaker-M2003FC.

NU1, NU2, NU3 and

NU4 Arduino UNO compatible pins on the NuMaker-M2003FC.

Table 3-1 Extension Connectors

3.3.1 Pin Assignment for Extension Connectors

The NuMaker-M2003FC provides the M2003FC1AE onboard and extension connectors (JP3 and JP4).
Figure 3-3 shows the MG51FC extension connectors.

NnuvoTonN
NuMaker-M2003FC V1.1

Pinl~ Pin10 JP3

P4 Pin11~ Pin20

Lo

Figure 3-3 MG51FC Extension Connectors
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M2003FC1AE

Header
Pin No. Function

JP3.1 1 P0.5/PWMO0_CH2/IC6/TO/ADC_CH4

JP3.2 2 P0.6/UARTO_TXD/ADC_CH3/

JP3.3 3 P0.7/UARTO_RXD/ADC_CH2/

JP3.4 4 P2.0/NRESET

JP3.5 5 P3.0ADC_CH1/OSCIN/PWMO_CH3/SPI0_MOSI/IC3/T1
JP3

JP3.6 6 P1.7/ADC_CHO0/

JP3.7 7 VSS

JP3.8 8 P1.6/ICE_DAT/UART1_TXD/[I2C0_SDA]

JP3.9 9 VDD

JP3.10 10 |P1.5/PWMO_CHS5/IC7/SPI0O_SS

JP5.1 11  |P1.4/PWMO_CH1/12C0_SDA/PWMO_BRAKE

JP5.2 12 |P1.3/12C0_SCL/STADC]

JP5.3 13  |P1.2/PWMO_CHO0/ICO/

JP5.4 14 |P1.1/PWMO_CH1/IC1/ADC_CH7/CLKO

JP5.5 15 |P1.0/PWMO_CH2/IC2/SPI0_CLK

JP4
JP5.6 16 |P0.0/PWMO_CH3/SPIO_MOSI/IC3/T1

JP5.7 17 |P0.1/PWMO_CH4/IC4/SPI0_MISO

JP5.8 18  [P0.2/ICE_CLK/UART1_RXD/[I2C0_SCL]

JP5.9 19 |P0.3/ADC_CH6/PWMO_CHS5/IC5

JP5.10 20 |P0.4/PWMO_CH3/IC3/ADC_CH5/STADC

Table 3-2 MG51FC Full-pin Extension Connectors and GPIO Function List
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3.3.2

Figure 3-4 shows the Arduino UNO compatible extension connectors.

Arduino UNO Compatible Extension Connectors

]
UART@_RXD Po.7 Do A5 NC
UART@_TXD PO.6 D1 A4 NC
PWM_CH5 0.3 D2 A3 NC
PWM_CH4 0.4 D3 A2 P1.1 ADC_CH7
PWMB_CH3 P1.2 D4 AL P1.7 ADC_CHO
NC D5 A0 P3.0 ADC_CHL
NC D6 @ B
NC D7 VIN
NC D8 : VSS
NC D9 VsS
SPIQ_SS P1.5 D10 5V
SPIG_MOSI | P@.® D11 2
SPIQ_MISO PO.1 D12 RST
SPIQ_CLK P1.0 D13 VDD
3 Vss ¢ ® NG
VDD VREF ¢ 2
["z2ce_spa P1.4 SDA ¢ i
| 12ce_scL P1.3 scL &
E
] &
(i) +{ 2] g

=)

May. 10, 2024

Figure 3-4 Arduino UNO Compatible Extension Connectors
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NuMaker-M2003FC

Header

NuMaker-M2003FC

Header

NuMaker-M2003FC

Compatible to GPIO Pin of Compatible to GPIO Pin of
Arduino UNO M2003FC1AE Arduino UNO M2003FC1AE
NU3.1 RX PB3 NU2.6 SCL NC
NU3.2 TX PB2 NU2.5 SDA NC
NU3.3 D2 PB11 NU2.4 A3 NC
NU2
NU3.4 D3 PBO NU2.3 A2 PB12
NU3
NU3.5 D4 P1.2 NU2.2 Al PB5
NU3.6 D5 NC NU2.1 A0 PB4
NU3.7 D6 NC NU1.8 VIN
NU3.8 D7 NC NU1.7 VSS
NU4.1 D8 NC NU1.6 VSS -
NU4.2 D9 NC NU1.5 5V
NU1
NU4.3 SS/D10 PC14 NU1.4 3V
NU4.4 MOSI PB8 NU1.3 RST nRESET
NU4.5 MISO PB9 NU1.2 IOREF VDD
NU4
NU4.6 SCK PB7 NU1.1 NC -
NU4.7 VSS VSS
NU4.8 VREF VDD
NU4.9 SDA PB15
NU4.10 SCL PB14

Table 3-3 Arduino UNO Extension Connectors and M2003FC1AE Mapping GPIO List

May. 10, 2024
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3.4 Power Supply Configuration

The NuMaker-M2003FC is capable of accommodating multiple power supply options. External power
sources include NU1 Vin (7 V to 12 V), Vbop (depending on the target chip operating voltage), and PC
through USB connector. By using switches and voltage regulator, multiple power domains can be
created on the NuMaker-M2003FC.

NuMaker-M2003FC

3.4.1 VIN Power Source
Table 3-4 presents the Vin power source.
Net Name in o
Connector Schematic Description
Board external power source, with voltage range from 7
NU1 pin8 NUL1_VIN V to 12 V. The voltage regulator UP2 converts the NU1
pin8 input voltage to 5 V and supplies it to NU1_5VCC.
Table 3-4 Vin Power Source
3.4.2 5V Power Sources

Table 3-5 presents the 5 V power sources.

Net Name in .
Connector Schematic Description
ICE USB connector supplies 5 V power from PC to
ICEJ3 USB_HS_VBUS MG51FC target board and Nu-Link2-Me.
USB connector on NuMaker-M2003FC supplies 5 V
J2 USB_VBUS power from PC to MG51FC target board and Nu-Link2-
Me.
ICEJ3, J2 or NU1 pin8 supplies 5 V power to NU1 pin5.
NU1 pin5 NU1l 5VCC NU1 pin5 supplies 5 V power to target chip or Arduino
adapter board.

May. 10, 2024

Table 3-5 5 V Power Sources
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3.4.3 3.3V Power Sources

Table 3-6 presents the 3.3 V power sources.

Voltage 5V Source Description
Regulator
(CEUPL USB_HS_VBUS ICEUP1 converts USB_HS VBUS to 3.3 V and

supplies 3.3 V to MG51FC target board or ICE chip.

UP1 converts USB_VBUS to 3.3 V and supplies 3.3 V
UP1 USB VBUS to MG51FC target board.

Note: SW2.2 (NU1 3VCC) should be switched to ON.

UP1 converts NU1_5VCC to 3.3 V and supplies 3.3 V
UP1 NU1 5VCC to MG51FC target board.

Note: SW2.2 (NU1 3VCC) should be switched to ON.

Table 3-6 3.3 V Power Sources

3.4.4 1.8 V Power Sources

Table 3-7 presents the 1.8 V power source.

Voltage Regular 5V Source Description

ICEUP2 converts USB_HS VBUS to 1.8 V and

ICEUP2 USB_HS_VBUS supplies 1.8 V to MG51FC target board or ICE chip.

Table 3-7 1.8 V Power Sources

3.4.5 Power Connectors

Table 3-8 presents the power connectors.

Connector Description
JP1 Vop connector on the NuMaker-M2003FC.
JP2 Vss connector on the NuMaker-M2003FC.

Table 3-8 Power Connectors

May. 10, 2024 Page 15 of 41 Rev 1.00
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3.4.6 USB Connectors
Table 3-9 presents the USB connectors.
Connector Description
ICE USB connector on Nu-Link2-Me for power supply, debugging and
ICEJ3 )
programming from PC.
J2 USB FS connector on NuMaker-M2003FC for power supply.

Table 3-9 USB Connectors

3.4.7 Power Switches
Table 3-10 presents the power switches.
Switch Description
ICEJPR1 Configures the target chip operating voltage at 1.8 V/3.3V /5 V.
ICEJPR2 Configures the ICE chip operating voltage at 1.8 V/ 3.3 V.
SwW2 Configures the target chip operating voltage at 3.3V /5 V.

3.4.8

3.48.1

Table 3-10 Power Switches
Power Supply Models

External Power Supply through Nu-Link2-Me to Target Chip

The external power supply source on Nu-Link2-Me is shown in Figure 3-5.

ICE USB Type-C
Connector (ICEJ3)

i

a NUVOTO G Nu-Link2-Me

Figure 3-5 External Power Supply Sources on Nu-Link2-Me

To use ICEJ3 as external power supply source with Nu-Link2-Me, please follow the steps below:

1.
2. Solder the resistor on ICEJPR2 (ICEVCC) depending on the ICE chip operating voltage.
3.

4. Connect the external power supply to ICEJ3.

Solder the resistor on ICEJPR1 (MCUVCC) depending on the target chip operating voltage.

Switch the SW2 to OFF.

May. 10, 2024 Page 16 of 41 Rev 1.00
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Table 3-11 presents all power models when supplying external power through Nu-Link2-Me. The Nu-
Link2-Me external power sources are highlighted in yellow.

Target ICEJPR1 ICEJPR2 ICE SW2
Model Chip ICEJ3 (MCuvCC) (ICEVCC) Chip Selection J2 Vin JP1
Voltage Selection W Selection @ | Voltage
Connect 1.8V
1 1.8V to PC 1.8V 1.8V 1.8V Off - - output
Connect 3.3V 3.3V
2 3.3V to PC 3.3V (default) (default) 3.3V Off - - output
Connect 3.3V 5V
3 5V to PC 5V (default) 33V off B B output
Note:
1. 0 Q should be soldered between ICEJPR1’'s MCUVCC and 1.8 V/3.3V /5 V.
2. 0 Q should be soldered between ICEJPR2’s ICEVCC and 1.8 V/ 3.3 V.
3. -: Unused.

Table 3-11 Supply External Power through Nu-Link2-Me

3.4.8.2 External Power Supply through MG51FC Target Board to Target Chip

The external power supply sources on MG51FC target board are shown in Figure 3-6.

External Vpp Connector (JP1)

USB Power Connector (J2)

External Vss Connector (JP2)
NnuvoTonN

NuMaker-M2003FC V1.1

NU1 pin8 (Vin)

Figure 3-6 External Power Supply Sources on MG51FC Target Board

To use Vin or J2 as external power supply source, please follow the steps below:
1. Switch the SW2 depending on the target chip operating voltage.

Remove the resistor on ICEJPR1 (MCUVCC).

2.
3. Solder the resistor on ICEJPR2 (ICEVCC) depending on the ICE chip operating voltage.
4. Connect the external power supply to Vin or J2.
To use JP1 as external power supply source, please follow the steps below:
1. Switch the SW2 to OFF.
Remove the resistor on ICEJPR1 (MCUVCC).

Solder the resistor on ICEJPR2 (ICEVCC) depending on the ICE chip operating voltage.
Connect ICEJ3 to PC.

o > 0N

Connect the external power supply to JP1.
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To use Vin or J2 as external power supply source with Nu-Link2-Me detached from NuMaker-
M2003FC , please follow the steps below:

1. Switch the SW2 depending on the target chip operating voltage.
2. Detach the Nu-Link2-Me from NuMaker-M2003FC.

3. Connect the external power supply to Vin or J2.

To use JP1 as external power supply source with Nu-Link2-Me detached from NuMaker-
MG51FC, please follow the steps below:

1. Switch the SW2 to OFF.
2. Detach the Nu-Link2-Me from NuMaker-M2003FC.

3. Connect the external power supply to JP1.

External Vpp Connector (JP1)—ge

USB Power Connector (J2)

External Vss Connector (JP2) Separate Nu-Link2-Me

NUVOTO
NuMaker-M2003FC V1.1

NU1 pin8 (Vin)

Figure 3-7 Detach the Nu-Link2-Me from NuMaker-M2003FC
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Table 3-12 presents all power models when supplies external power through MG51FC target board.
The MG51FC target board external power sources are highlighted in yellow.

. ICEJPR1 ICEJPR2 .
Model Ta\r/%itacg'p vin | gow ICEJ3 Sefg’vazion sp1@ | (mcuvee) | (cevee) \'/gﬁacg' b
9 Selection B | Selection ! 9
7V ~12V NU1 Remove
4 3.3V Input - - 3V/CC 3.3 V output resistor 3.3V 3.3V
Connect NU1 Remove
5 3.3V - to PC - 3V/CC 3.3 V output resistor 3.3V 3.3V
7V ~12V NU1 Remove
6 5V Input - - 5VCC 5V output resistor 3.3V 3.3V
Connect _ NU1 Remove
7 5V - to PC 5VCC 5 V output resistor 3.3V 3.3V
Connect to DC Input Remove
8 25V~55V - - PC OFF 25V ~55V resistor 1.8Vv/33V|18V/33V
Nu-Link2-Me DC |nput
9 [|25V~55V - - removed | OFF [oev_sey - - -
Note
1. The Vin input voltage will be converted by voltage regulator UP2 to 5 V. Supplying external power to Vin or J2 can
provide 5V to NU1 pin5 (5V) and 3.3 V to NU1 pin4 (3VCC).
2. JP1 external power input only provides voltage to target chip.
3. 0 Q should be removed from ICEJPR1’'s MCUVCC and 1.8V /3.3V/5V.
4. 0 Q should be soldered between ICEJPR2’s ICEVCC and 1.8 V/ 3.3 V.
5. The ICE chip voltage should be close to the target chip voltage.
6. -: Unused

May. 10, 2024
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3.5 External Reference Voltage Connector

Table 3-13 External Reference Voltage Connector presents the external reference voltage connector.

Connector Description
VREF1 Connector for user to connect to the external reference voltage pin of the
target chip. User needs to remove the L5 ferrite bead.

Table 3-13 External Reference Voltage Connector
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3.6  Ammeter Connector

User can refer to the sample code in NUC230_240 series BSP - SYS_PowerDown_MinCurrent and
Figure 3-8 to measure the minimum current in Power-down mode. Figure 3-9 shows the path of the
sample code, which has relative settings of entering Power-down mode.

Table 3-14 presents the ammeter connector.

Connector Description

Connector for user to measure the target chip power consumption easily.

AMMETER User needs to remove the R16 resistor.

Table 3-14 Ammeter Connector

Remove the R16 Resistor

g
71 65 67 65 6 61 80 51 58

74 72 70 68 86 64 62 80 58 56

NUvVoTON

. :
LRI 5"}‘_3 JBEEE T NuMaker-M2003FC V1.1

Figure 3-8 Wiring between Ammeter Connector and Ammeter

7 M2003BSP_CMSIS
7 SampleCode
7 PowerManagment

I~ PowerDown_MinCurrent

Figure 3-9 Project Path of PowerDown_MinCurrent
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3.7 Push Buttons
Table 3-15 presents the push buttons.

Component Description
ICESW1 Offline program button to start offline ICP programming the target chip.
SW1 Reset button to reset the target chip.

Table 3-15 Push Buttons
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3.8 LEDs
Table 3-16 presents the LEDs.

Component Description
Power LED The power LED indicates that the NuMaker-M2003FC is powered.
LED1 LED The LED is connected to the target chip PB13.

ICESO, ICES1, ICES2

and ICES3 Nu-Link2-Me status LED.

Table 3-16 LEDs
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3.9 Nu-Link2-Me

The Nu-Link2-Me is an attached on-board debugger and programmer. The Nu-Link2-Me supports on-
chip debugging, online and offline ICP programming through SWD interface. The Nu-Link2-Me also
supports virtual COM port (VCOM) for printing debug messages on PC. Besides, the programming
status could be shown on the built-in LEDs. Lastly, the Nu-Link2-Me could be detached from the
evaluation board and become a stand-alone mass production programmer. For more information about
Nu-Link2-Me, please refer to Nu-Link2-Pro Debugger and Programmer User Manual.

391 VCOM Switches
Table 3-17 presents how to set the VCOM function by ICESW?2.

ICESW2
Pin Function Description
1 D On: Connect target chip P0.6 (UARTO_TXD) to Nu-Link2-Me.
Off: Disconnect target chip P0.6 (UARTO_TXD) to Nu-Link2-Me.
) RXD On: Connect target chip P0.7 (UARTO_RXD) to Nu-Link2-Me.

Off: Disconnect target chip P0.7 (UARTO_RXD) to Nu-Link2-Me.

Note: Pin 3 and 4 is unused.

Table 3-17 VCOM Function of Nu-Link2-Me

3.9.2 Status LEDs

Table 3-18 presents the status LEDs patterns for different operation on Nu-Link2-Me.

Status LED

Operation Status

ICESO ICES1 ICES2 ICES3
Boot Flashx3 | Flashx3 | Flashx3 | Flashx 3
Idle On - - -
One Nu-Link2-Me is selected to connect Flashx 3 | Flashx3 | Flashx 3 On
ICE online (Not connected to a target chip) On - Flashx 3 | Flash x 3
ICE online (Connected to a target chip) On - - On
ICE online (Failed to connect to a target chip) On Any Flash On
During offline programming - On - Flash
Offline programming completed On - - -
Offline programming completed (Auto mode) On On - -
Offline programming failed On Flash - -
Note: “Online” means Nu-Link2-Me is connected to ICP Programming Tool, IDE or NuTool.

Table 3-18 Operation Status LED Patterns
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4 QUICK START

4.1 Toolchains Supporting
Install the preferred toolchain. Please make sure at least one of the toolchains has been installed.
° KEIL MDK Nuvoton edition MO/M23
[ ) IAR EWARM
° NuEclipse GCC (for Windows)
) NuEclipse GCC (for Linux)

May. 10, 2024 Page 25 of 41 Rev 1.00
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4.2  Nuvoton Nu-Link Driver Installation
Download and install the latest Nuvoton Nu-Link Driver.
L] Download and install Nu-Link Keil Driver when using Keil MDK.

L] Download and install Nu-Link IAR_Driver when using IAR EWARM.

° Skip this step when using NuEclipse.

Please install the Nu-Link USB Driver as well at the end of the installation. The installation is presented
in Figure 4-1 and Figure 4-2.

- —-—— w |
75! Setup - NuMicro Nu-Link Driver for Keil . [il_lﬂl

Completing the NuMicro Nu-Link
Driver for Keil Setup Wizard

Setup has finished installing NuMicra Mu-Link Driver for Keil on
your computer. The application may be launched by selecting
the installed icons. I

Click Finish to exit Setup.

Install Mu-Link USE Driver (optional)i

EN: http: {forum.nuvoton.com
SCs hitpe ffhwwww . nuvo ton-meu. com

FDFLIITI.E"IIE

Figure 4-1 Nu-Link USB Driver Installation Setup
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EECI, I N )

Would you like to install this device software?

| MName: Nuvoton Nu-LinkDeviceClass
h Publisher: Nuveton Technology Cerporation |
H
[7] Always trust software from "Nuvoton Technology [ nstall || Don'tlnstall |
Corporation”.

'@' You should only install driver software from publishers you trust. How can [ decide which device
is saf ingtall?

sl oo ey --b...- E‘

Would you like to install this device software?

Name: Nuvoton Co,, Ltd. Ports (COM & LPT) |
-7 Publisher: Nuvoton Technology Corporation

7] Always trust software from "Nuvoton Technology Install Don't Install |
Corporation”.
Q«' You should only install driver software from publishers you trust. How can I decide which device
re is saf install?
— —
[o5] Windows ety e - —— —— E‘

Would you like to install this device software?

" { Name: Nuvoton Nu-Link2DeviceClass |
e Publisher: Nuvoton Technology Corporation

7] Always trust software from "Nuvoton Technology Install Don't Install |
Corporation”.
@ You should only install driver software from publishers you trust. How can I decide which device
re is saf install?
—
o] Windows ety e - ——— E

Would you like to install this device software?

Name: Nuvoton Co., Ltd. Ports (COM & LPT) |
-7 Publisher: Nuvoton Technology Corporation

[T Always trust software from "Nuvoton Technology Install Don't Install |
Corporation”.

@ You should only install driver software from publishers you trust. How can I decide which device
re is saf install?

Figure 4-2 Nu-Link USB Driver Installation
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4.3 BSP Firmware Download
Download and unzip the Board Support Package (BSP).

4.4 Hardware Setup

1. Open the virtual COM (VCOM) function by changing Nu-Link2-Me VCOM Switch No. 1 and 2
to ON.

Nu-Link2-Me V1.0 Jiceswe

+ 20301

" IN33HOTdSI

Figure 4-3 Open VCOM Function

2. Connect the ICE USB connector shown in Figure 4-4 to the PC USB port through a USB
cable.

76 74 72 70 68 66 64 62 60 58 56

NUvVOTON

NuMaker-M2003FC V1.1

Figure 4-4 ICE USB Connector
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3. Find the “Nuvoton Virtual COM Port” on the Device Manger as Figure 4-5.

== Device Manager- Elélg
—— A — e

| Eile Action View Help I
&= | @ E HE & B %S

4.'% Ports (COM & LPT) - |
P—’? Muveton Virtual Com Port (COMET) |
.75 Standard Serial over Bluetooth link (COM28)

e " . -
< 1 | 3

Figure 4-5 Device Manger

4. Open a serial port terminal, PUTTY for example, to print out debug message. Set the speed to
115200. Figure 4-6 presents the PUuTTY session setting.

#2 PuTTY Configuration m

.

Categony:
=- Sfassion | Basic options for your PuTTY session |

Speed
115200

- Keyboard
- Bell

- Features !
= Window 1 Raw () Telnet ) Rlogin ) SSH @) Serial

- Appearance
g‘zﬁawuur Load. save or delete a stored session

.. Translation Saved Sessions
- Selection
- Colours
= Connection

Load
etz

Default Settings

- Proxy
- Telnet Delete
- Rlogin
[+-55H
. Gerial

Close window on exit:
) Mways () Mever @ Only on clean exit

Mot || hHep | | open || Cancel

Figure 4-6 PUTTY Session Setting
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4.5 Find the Example Project
Use the “Template” project as an example. The project can be found under the BSP folder as shown in
Figure 4-7.
[~ M2003BSP_CMSIS
7 SampleCode
7 Template
) Keil

Figure 4-7 Template Project Folder Path

4.6 Execute the Project under Toolchains

Open and execute the project under the toolchain. The section 4.6.1 and 4.6.2 describe the steps of
executing project in Keil MDK and IAR EWARM, respectively.

4.6.1 Keil MDK
This section provides steps to beginners on how to run a project by using Keil MDK.

1. Double-click the “Template.uvproj” to open the project.

uVision ]

Error: Device not found -

Device: " n m
Vendor ‘Muvoton

Please update your device selection.

Figure 4-8 Warning Message of “Device not found”

Note: If Figure 4-8 warning message jumps out, please migrate to version 5 format as shown in Figure
4-9. The “.uvproj” filename extension will change to “.uvprojx”.
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File Edit View Iijed lash Debug Peripherals
ﬁ E E ﬁ ision Project...
@ ILI Iﬁl g]. Mew Multi-Project Workspace..,
= Open Project...
Project
Close Project
9% Project: T
D45 Temp| o
Project Items... Manage Z

AR R I TR Select Device for Target ...

Run-Time Environment... S
Remove File ‘main.c

Select Softuare Packs.. Options for File ‘main.c...

Le .

Reload Software Packs
Clean Targets

Build Target
Rebuild all target files
#2 Batch Build

2 Batch Setup..

Fack Installer...

Migrate to Version 5 Format...

=] Proj... @Bo

Figure 4-9 Project File Migrate to Version 5 Format

2. Make sure the debugger is “Nuvoton Nu-Link Debugger” as shown in Figure 4-10 and Figure
4-11.

File
NEdd| s wr]9 o

@ £ d @ M E€1| ?ﬂ Template

Edit Miew Project Flash Debug Peripherals Tools

| u 1 ™ 'E‘.’(|

Help

SVCS Window

= = ﬂ;i| @ createNode

e e|E] »

Ha®la-|e

Project LR ﬂ Options for T Te oty
=% Project: Template
El@ Template Devicel Targetl Dutputl Listingl User | O"CHI Asm I Linker Debug | Lilities |
"E CMSIS " Use Simulator with restrictions Settings | @ Usa: INu\rmcn Mu-Link Debugger j Settings
3 Library [ Limit Speed to Real-Time
5[5 User
|j main.c [V Load Application at Startup ¥ Run to main{) ¥ Load Application at Startup ¥ Run to main{)
‘ CMSTS Inttizlization File: Inttizlization File:
| | e | o e
Restore Debug Session Settngs Restore Debug Session Seftngs
[V Breakpoints v Toolbox [V Breakpoints v Toolbox
¥ Watch Windows & Performance Analyzer [V Watch Windows
¥ Memory Display [V System Viewer [V Memory Display [V System Viewer
CPUDLL: Parameter: Driver DLL: Parameter:
|SARMCN.DLL |

ISARMCM}.DLL |

Dialog DLL: Parameter:

Dialog DLL: Parameter:

IDARMCM1.DLL |
[~ Wam f outdated Executable is loaded

ITAF{MCMT.DLL |
[~ Wam f outdated Executable is loaded

Manage Component Viewer Description Files . |

4] I B
Ee..[@e..| r. 041 ok |

Cancel | Defaults |

— ——————

Figure 4-10 Debugger Setting in Options Window

Note: If the dropdown menu in Figure 4-10 does not contain “Nuvoton Nu-Link Debugger” item, please
rework section
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Eile gd'ﬂ- View Project Flash Debug Peripherals Jools 3VCS Window Help
iINS A s B9 | e |™mmm|EFEEG B oo Rl a-|eceeF@)
D 2 | ] rempiate D& &S ¢ 2
e rE Options for Target ‘T
=% Project: Template
45 Template Device | Target | Output | Listing | User | C/C++ | Asm | Linker | Deb
©-0a st - 4boure Fesh Meru Command
“ﬁ Library % Use Target Driver for Flash Programming ¥ Use Debug Driver
E& User )
[ maine — Use Debug Driver — Settings | [V Update Target before Debugging
& cmsis T T
” Use Extemal Tool for Flash Programming
.N'gunerts:l
™ Run Independent I
i~ Corfigure Image File Processing (FCARM): I
Qutput File: Add Output File to Group:
[cmsis | i
mage Fies Root Folder: [ I™ Generate Listing i

! | © o)
Ee..|@s.[ F.[0,7. ’Tl — | e | Help |

_— =

Figure 4-11 Programming Setting in Options Window

3. Rebuild all target files. After successfully compiling the project, download code to the Flash
memory. Click “Start/Stop Debug Section” button to enter debug mode.

;ilt Edit View Project Flash Debug Peripherals Tools 5VCS  Window Help 4
Ml s a2 c| «o|®mmf|==EE6E B oo Masla-ls oo e|F) A
g@lﬁlﬁ"%ﬁ%Template E#|ﬁ%’$&
Project L ]|
=% Project: Template .
Elﬁ Template 1. RebU|Id
-0 CMmsIs

-3 Library -
S 2. Successfully compile

CMSIS

3. Download
4. Start/Stop Debug

al |
Ee.[He.. | (e 0,1

Build Qutput
linking... -
Brogram Size: Code=2480 RO-data=372 RW-data=1é ZI-data=1024

éter Build - User command #1: fromelf —-bin ".‘obj‘\template.axf" —-output ".\obj\template.bin"

=z
(=
<
>
P
m
%
<
N
o
o
w
@
¢
C
)
m
Pl
<
>
Z
c
>
>

Pz s aire o ne) — T —— SMobjhtemplate.axf" —-output ".\obj\template.txt"
"™ ‘\obj\template.axf" - 0 Error(s), 0 Warning(s). I Hl
uuLuuLy
-
« 3

Muvoton Mu-Link Debugger
=

Figure 4-12 Compile and Download the Project
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4. Figure 4-13 shows the debug mode under Keil MDK. Click “Run” and the debug message will
be printed out as shown in Figure 4-14. User can debug the project under debug mode by
checking source code, assembly language, peripherals’ registers, and setting breakpoint, step
run, value monitor, etc.

FEile Edit View Project Flash Debug Peripherals Tools 3VCS Window Help

|L_$H§| , ﬁ.‘ |¢' |'P ‘_=_= |L3createNode Eiﬁ‘|0 @ﬁ|‘-&
aeeo s OBERDI O)2-8-2-6-|x-
Registers n @ Iraassenply l) o @
oo [T = 5 et -
= = B 0x00000SB0
C“e 1.R un DCH 0x0000 '
Ri NxNNNNNGR4 AnNan newW NxN00n - S
R2
R3 ZIAS,,t,Q_p,,,,, 5 _] mainc v X
R4 r =1 ——= Taconn
Open (UARTO, 115200); i
= 3. Reset
= ow s~ connect UART to PC, and open a terminal tool to receive following message */f
R7 &0 printf ("Hello World\n"):
R& 1
R3 ) &2 /* Got no where to go, just loop forewver */
R10 B 63 while (1) :
R11 2 | 3
R12. &5
R13 (SP) 66 /*** (C) COFYRIGHT 2017 Nuvoton Technology Corp. ***/ |E|
| g

=] Project | & Registers 4| L] '

Command o @ Call 5tack = Locals n @
“ | Name Location/Value Type
al — - @ rnain 000000000 int f()
>
ASSIGN BreakDisable BreakEnable BreakKill BreakList |--;,-'jCaH Stack + Locals | jl lemory 1
Muvoton Mu-Link Debugger t1: 0.00000000 sec L

Figure 4-13 Keil MDK Debug Mode

. o
23 COME - puTTy  [scaulo [

Figure 4-14 Debug Message on Serial Port Terminal Windows
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4.6.2 IAR EWARM
This section provides steps to beginners on how to run a project by using IAR EWARM.

1. Double click the “Template.eww” to open the project.
2. Make sure the toolbar contains “Nu-Link” item as shown in Figure 4-15.
Note: If the toolbar does not contain “Nu-Link” item, please rework section

Template - IAR Embedded Workbench IDE - Arm 8

I‘ Release

Files k- B
£ @ Template - Release *

i CMSIS Files .
Ml Library Files .
B Source Files N

B Output

Template

Debug Log

Log
“Wed Feb 13, 2019 11:55:112: |JAR Embedded Workbench 8.32.2 (C\Program Files (xBEMAR Systems\Embedded Woarkbench 8. 8armibintarmproc.dil)

< m 3

Build | Debug Log

|| Ready CAP NUM OvR BEE= I

Figure 4-15 IAR EWARM Window

3. Make a target file as presented in Figure 4-16. After successfully compiling the project,
download code to the Flash memory and enter debug mode.

@ Template - AR Embedded Workbench IDE - Arm 8.32.2

File Edit View Project MNu-link Tools Window Help
s o 3
N R = KRN OC

Workspace v o X

Release hd

Filas & .

. Make
=] -T_emplﬂle - Release + .
I 2 2o 2. Successfully compile

M Source Files
i Output 3

. Download and Debug

Template

z
c
<
>
P
m
=
<
N
o
o
w
@
o)
c
®
m
by
<
>
z
c
>
>

Build

Messages File Line

Zionvemng

Total number of errars: 0 @
Total nurmber of warnings: 0

4 m | »

| Build | Debug Log | References

Ready Errors 0, Warnings 0 Ln 88, Col13 System | CAP NUM OVR BE

Figure 4-16 Compile and Download the Project
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4. Figure 4-17 shows the debug mode under IAR EWARN. Click “Go” and the debug message
will be printed out as shown in Figure 4-18. User can debug the project under debug mode by

checking source code, assembly language, peripherals’ registers, and setting breakpoint, step
run, value monitor, etc.

© Template - IAR Embedded Workbench IDE - Arm 8.32.2 o [ |
a - - - - Y > a4~
File Edit View Project Debug Disassembly Nu-link Tools Window Help J. A \5
.o e & s moioc JeQo s B e =6 oo i)l 0a].al
‘Workspace * 0 X | mainc X w Disassembly - QX
[Helsase - fui Goto 1. GO i
Files o N \_ :‘,;"HELLO World"”, users may need to do extra system configuration basec = D\sassemb\y A
B @ Template - Relea... v int ma
I i CMSIS Files ®  int main() 1 2. Break
Ml Library Files [ nain
|-@ W Source Files S¥5_Tnit(): 0888 0xb530
B Output EF
/* Init UARTO to 1185200-8n1 for print message */ 3- Reset fid
UBRT_Open (TARTO, 115200); 2 NART_Open (TARTO, 115200
Ox88e: OxZlel
/* Connect UART to PC, and open a terminal tool to receive followir 0x990: 0x0249 -
Template ] [0 rorllle m D
Build v o X
Messages File Line
Building configuration: Template - Release
Updating build tree... (
Configuration is up-to-date
Build | Debug Log
Ready Errors 0, Warnings 0 Ln 51, Call System CAP NUM OVR ==
Figure 4-17 IAR EWARM Debug Mode
r E i
Fopurry el
£ COM&" - Pu = et S
Figure 4-18 Debug Message on Serial Port Terminal Windows
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5 NUMAKER-M2003FC SCHEMATICS

5.1 Nu-Link2-Me
Figure 5-1 shows the Nu-Link2-Me circuit.

icect [icece += 5 ) a6 ) |
[0} u GND USB_HS_VBUS. USB_HS_VBUS =5 1uF Kicesv i
Teous Tomn |
g Porciem o s i g L D |
prosn I
>E [ e veuse veus: i
o. 7]sBU2 - cc1 v — TSERS T |
FE 2 o7 o T SRR U FE T !
og ‘ R v Ly |
29 7| vBUS3 vBUS? [arg =] = MCU_TX
2y o e e e _— 3 CURX |
28 R130 XBrjrer  Ros X 38 S5IKR i
3 19 51KR GND3  GND2 14 12 ‘Nci/asfpross e o
g A e proses | e T\SHiD: Sis ' .
F NRESET [ - NCI33 Al c oA c
anp e B veoe spaoaLone = 2
ICEC3 | ICEC4 ETMDO M50 x| ';g “é E:! K
oo Jcoom EiFT—o e anassione> e I
ETWD3 55 PB13 Loo_cAP oy | IcEvDD
AvoD vss Jicecs |icecs |
oo 5| Rer PAG X —on =1 | |
ICEVOD 7 9 Xspien i i \ceRs
o %gr P8 11 PC6 B Ry —— |60 |60 | | 1o
= o — 1 ‘ | S
\cect Hess | 1cefi%% icevon | | ice ns
a.7u iceca x—{ra7 H Caa
Cosoa [cosos 33V SN7ALVZTASDCUR ICEVDD 33V SN74LV2T4SDCUR ICEVDD | TCE DAT
e 1 8 9 9 1 8 9 i TCE CIK |
svnsmanodBonsknen SPIM €S v Z | VCCA VCCB 7 spim cs SPIM CLK V2| VCCA VCCB [T spim LK i TCE_RST |
- pEersdfdaseey TAL BT SPIM_WOSIO_ I :; E: | BELESUEL =
TTEEELLELT ‘ —
| s |
X
TCEGRT 1 1cEuz 33 iceris Icevon
10K SPIM CS LV RO603 [
NULNK 100 NULNK 101 t e
o o
Nu-Link2, D0 0,
Nu-LInk2-Me, IDO 0,
¢ ) A ) ICESD
ceswe R —.
IR By
B
o
ces2
ICEVDD. 305 LED R (fT3%) B3
m ICES3
T I B
WOH_CLK 3 4
SWDH RSTZ s 6 ETMD2 CK__12C1 SDA QSPI CLK_
oo
A nuvoTon
Nu-Link2-Me
23 | Wutink2 e cwang | 10
T F}

Figure 5-1 Nu-Link2-Me Circuit

May. 10, 2024 Page 36 of 41 Rev 1.00



NUVOTON NuMaker-M2003FC

[

5.2 NuMaker-M2003FC Schematics
Figure 5-2 shows the MG51FC target board circuit.

-

Diode TV SMD 201 500w 5B (0021

nuvoTon

NuMaker-M2003FC

[ p— =

Figure 5-2 MG51FC Target Board Circuit
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53 Extension Connectors

Figure 5-3 shows extension connectors of NuMaker-M2003FC.

NuMaker-M2003FC

1P JP4
P P20 P20
o 1 2 1 PBL 5 o 19 20 5 BO_NU3_D3
q 3 2 B2_NU2_AO = o17 18 5 B11_NU3_D2
o5 6 = B3_NU2_AL = o5 16 ——QTICECLK
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PCB Placement

5.4

NuMaker-M2003FC

Figure 5-4 and Figure 5-5 show the front and rear placement of NuMaker-M2003FC.
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Date Revision Description

2024.5.10 1.00 Initial version.

May. 10, 2024 Page 40 of 41 Rev 1.00



NUVOTON NuMaker-M2003FC
=

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.

May. 10, 2024 Page 41 of 41 Rev 1.00



