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1 OVERVIEW

The NuMaker-l10T-M2354 is an evaluation board for Nuvoton NuMicro M2354 microcontrollers. The
NuMaker-l0T-M2354 consists of two parts, a M2354 target board and an on-board Nu-Link2-Me
debugger and programmer. The NuMaker-10T-M2354 is designed for secure loT application, prototype
development and validation with power consumption monitoring function.

The M2354 target board contains two kinds of wireless modules, Wi-Fi and LoRa. For different frequency
band requirement, NuMaker-loT-M2354U and NuMaker-10T-M2354C support 915 MHz and 433 MHz
frequency band, respectively. The M2354 target board supports CAN and RS485 transceiver for users
to develop industrial 10T applications. Furthermore, the M2354 target board is equipped with an
environmental sensor and LCD display panel (8 COM/40 SEG) for quick development.

The M2354 target board is based on NuMicro M2354KJFAE. For the development flexibility, the M2354
target board provides the extension connectors of M2354KJFAE, the Arduino UNO compatible headers,
mikroBUS™ interface and the capability of adopting multiple power supplies by external power
connectors. 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.
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Figure 1-1 NuMaker-loT-M2354 Evaluation Board
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2 FEATURES
) NuMicro M2354KJFAE used as main microcontroller with function compatible with:
- M2354LJFAE
- M2354SJFAE
Arduino UNO compatible extension connectors
mikroBUS compatible connectors
CAN and RS485 transceiver
8COM/40SEG LCD with panel
Environmental sensor: BME680
Wi-Fi module

LoRa module:
- NuMaker-10T-M2354U for 915 MHz
- NuMaker-10T-M2354C for 433 MHz
Ammeter connector for measuring the microcontroller’'s power consumption
[ ) Flexible board power supply:
- External Voo power connector
- Arduino UNO compatible extension connector Vin
- USB FS connector on M2354 target board
- ICE USB connector on Nu-Link2-Me
L] On-board Nu-Link2-Me debugger and programmer:
- Debug through SWD interface
- Online/offline programming

- Virtual COM port function
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3 HARDWARE CONFIGURATION

3.1 Front View

mikro BUS Pin switch
LCD Pin switchj

mikroBUS connector

LoRa Antenna

LoRa Module: SX1276

LoRa Power LED

Wi-Fi Module FW Update Switch
External Vppio Connector

Wi-Fi Module: ESP-12F
Reset Button

External 5V Power Connector
External Power Jack
External GND Connector

M2354 Target Board

Com/Seg LCD Panel VCOM Switch

ICE USB Connector

ICE Chip: M48SSIDAE
ICE Status LED

Off-line Program Button

External Vss Connector o ggiod WA V- | - 155 o~ 1 = . 93|98, Nu-Link2-Me

AMMeter — 1R AT (o
Power LED &PB10LED CAN Connector
. RS485 Connector
Environmental Sensor: BME680 Button 1
M2354KIFAE utton
External Vpp Connector External Vrer Connector
Vpp Switch Arduino UNO Compatible Extension Connectors

Figure 3-1 Front View of NuMaker-loT-M2354

Figure 3-1 shows the main components and connectors from the front side of NuMaker-l0T-M2354.
The following lists components and connectors from the front view:

° Target Chip: M2354KJFAE (U4)

USB PWR Connector (J2)

Arduino UNO Compatible Extension Connectors (NU1, NU2, NU3, NU4)
External Voo Power Connector (JP1)

External Vss Power Connector (JP2)

External Vrer Connector (VREF1)

External Vbpio Connector (VDDIO)

External Power Jack (CON1)

Vop Switch (SW2)

Ammeter Connector (AMMETER)

Reset Button (SW1) and push Button (SW10)
Power LED and PDO LED (LEDG1 and LEDR1)
Wi-Fi Module (U9)

Power Switch (SW8)

Firmware Udpate Switch (SW5)

) LoRa Module (U10)

Power Switch (SW9)

Jul. 16, 2021 Page 9 of 54 Rev 1.00



NUVOTON NuMaker-loT-M2354
=

- Antenna Connector (J10)
° COM/SEG LCD interface (JLCD_1) and LCD panel (JLCD_2)
- LCD pin switch (S2)
) Environmental sensor: BME680 (U11)
mikroBUS connector (MBUS1)
- mikroBUS pin switch (S1)
) CAN Connector (CANO and JP7)
RS485 Connector (RS485 and JP8)
) Nu-Link2-Me
- VCOM Switch
- ICE Chip: M48SSIDAE (ICEU2)
- ICE USB Connector (ICEJ3)
- ICE Status LED (ICESO, ICES1, ICES2, ICES3)
- Off-line Program Button (ICESW1)
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3.2 Rear View
Figure 3-2 shows the main components and connectors from the rear side of NuMaker-1oT-M2354.
The following lists components and connectors from the rear view:
) CAN Transceiver (U13)
) RS485 Transceiver (U14)
) Nu-Link2-Me
- MCUVCC Power Switch (ICEJPR1)
- ICEVCC Power Switch (ICEJPR2)

~~~~~~~~~

MCUVCC Power Switch
ICEVCC Power Switch

LR
Order No. NK~loT~M2354
hitps://www.nuvoton.com/board/r umaker- jot-m2354

RS485 Transceiver
CAN Transceiver

Figure 3-2 Rear View of NuMaker-loT-M2354
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3.3 Extension Connectors
Table 3-1 presents the Arduino UNO compatible extension connectors.

Connector Description

NU1, NU2, NU3 and

NU4 Arduino UNO compatible pins on the NuMaker-loT-M2354.

Table 3-1 Extension Connectors

3.3.1 Arduino UNO Compatible Extension Connectors

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

™ T =
{ .
&S 8= ! - /
i) @ =5 3 #2587
- :
£ F% 4
e g (8 u
- ¥ & : 5v MOST G| - |
L3 o - AR | VDD PA.10 vss [ P11 |
P ; USCI®_DAT®
.8 . ol ® am
ég MISO CLK RESET ss
2 =T e PA.9 PA.11 NRESET PC.13
¢ ‘D: 8 f USCI@_DAT1| USCI®_CLK UsCIe_CTLe
UARTL R0 | EPMe CH3 | PB. 2 ) AS PB.1 ADCO_CH1 | 12C1 _SCL | UART2_TXD||
UARTL D | EPWN_CH2 | PB.3 ol : D's AL PB.0 ADCO_CH | 12C1 SDA | UART2_RXD||
T2C1_SDA | EPWML_CH1 PC.4 D2 ESpe=sE o 4 A3 PB.4 ADCO_CH4
12C1_SCL | EPWM1_CHO PC.5 D3 ‘ A2 PB.5 ADCO_CH5
UART3_TXD | EPWMI_CH2 PC.3 D4 e Al PB.6 ADCe_CH6
UART3_RXD | EPWMI_CH3 PC.2 D5 Ao PB.7 ADCe_CH7
EPWML CH4 | PA.7 D6 = ? 0
EPWM1_CHS PA.6 D7 s = - VIN
UARTS_TXD | EPWMB_CHB | _ PA.5 D8 xgz
UARTS_RXD | EPWMB_CH1 | PA.4 D9 2l =
SPIO_SS | EPWM@_CH2 |  PA.3 D10 =1 BV
SPI@_MOSI | EPWMB_CH5 | PA.0 D11 4 5 = RST
SPI@_MISO | EPWMO_CH4 | PA.1 D12 > i o
SPIO_CLK | EPWM@_CH3 |  PA.2 D13 —
Vss Vss g
VREF VREF g
UART2_RXD | 12C0_SDA PC.0 SDA AT N
UART2_TXD | 12C0_SCL pC.1 SCL \ SEES 5]
2

Figure 3-3 Arduino UNO Compatible Extension Connectors
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NuMaker-loT-M2354 NuMaker-loTM2354
reader CA?g"uﬁﬁgbd‘f\lg’ GPIO Pin of M2354 rleader CA?é“uﬁﬁgbl'ﬁ\lg’ GPIO Pin of M2354

NU3.1 DO PB.2 NU2.6 A5 PB.1

NU3 NU3.2 D1 PB.3 NU2 NU2.5 A4 PB.O
NU3.3 D2 PC.4 NU2.4 A3 PB4
NU3.4 D3 PC.5 NU2.3 A2 PB.5
NU3.5 D4 PC3 NU2.2 AL PB.6
NU3.6 D5 PC.2 NU2.1 AO PB.7
NU3.7 D6 PA.7 NU1.8 VIN
NU3.8 D7 PA.6 NU1.7 VSS

NU1

NU4.1 D8 PA.5 NU1.6 VSS -
NU4.2 D9 PA.4 NU1.5 5V

NU4
NU4.3 D10 PA.3 NU1l.4 3V
NU4.4 D11 PA.O NU1.3 RST nRESET
NU4.5 D12 PA.1 NU1.2 IOREF Vb
NU4.6 D13 PA.2 NU1.1 NC -
NU4.7 AVSS GND
NU4.8 VREF VRrer
NU4.9 SDA PC.0
NU4.10 SCL PC.1

Table 3-2 Arduino UNO Extension Connectors and M2354KJFAE Mapping GPIO List
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3.4 mikroBUS Interface

The NuMaker-10T-M2354 features a MikroElektronika mikroBUS socket which has the smallest
number of pins but have maximum expandability. The MikroElektronika mikroBUS consists of
communications pins including SPI, UART and I12C, one PWM pin, one interrupt pin, one analog input
pin, one reset pin and one chip select pin, and have 3.3V and 5V power pin. Table 3-3 shows
mikroBUS Mapping with M2354KJFAE.

For more information about MikroElektronika mikroBUS standard, please visit the MikroElektronika
mikroBUS website: https://www.mikroe.com/mikrobus .

NuMaker-loT-M2354 NuMaker-loT-M2354
MBUST C‘r’n”i‘lffggblbesto M2354K JFAE MBUSE C?n”i‘kpf(‘)tligbbesto M2354K JFAE

1 AN EADCO_CH10 (PB.10) 16 PWMH EPWMO_CHS5 (PE.2)
2 RST PD.4 15 INT PD.5
3 csw QSPIO_SS (PH.9) 14 RXM UART5_RXD (PE.6)
4 SCLKW QSPIO_CLK (PH.8) 13 X UART5_TXD (PE.7)
5 MISOWM QSPIO_MISOO (PE.1) 12 SCL 12C1_SCL (PB.1)
6 MOS| QSPIO_MOSIO (PE.0) 11 SDA 12C1_SDA (PB.0)
7 3vcc - 10 5VCC
8 GND - 9 GND

Note:

Switch S1.1 to S1.7 to ON when using mikroBUS functions

Table 3-3 mikroBUS Mapping with M2354KJFAE

3.5 Pin Assignment for On-board Modules, Sensors and Connectors

The NuMaker-10T-M2354 provides several on-board modules, sensors and connectors. Table 3-4
shows the mapping GPIO list.

NuMaker-loT-M2354
On-board Module/Sensor/Connector
Function of GPIO Pin GPIO Pin of M2354KJFAE

UART_TX UART4_RXD PC.6

UART_RX UART4_TXD PC.7

Wi-Fi UART_RTS UART4_nCTS PC.8
UART_CTS UART4 nRTS PE.13

RST GPIO PE.12

MISO SPI3_MISO PC.12

LoRa MOSI SPI3_MOSI PC.11
SCK SPI3_CLK PC.10
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NuMaker-loT-M2354
On-board Module/Sensor/Connector
Function of GPIO Pin GPIO Pin of M2354KJFAE
NSS SPI3_SS PC.9
NRST GPIO PF.6
DIOO GPIO PF.7
DIO1 GPIO PF.8
DIO2 GPIO PF.9
DIO3 GPIO PF.10
DIO4 GPIO PF.11
DIO5 GPIO PD.12
LoRa_TCXO_EN GPIO PA.8
SDI 12C2_SDA PB.12
Environmental Sensor
SCL I2C2_SCL PB.13
CAN_D CANO_TXD PD.11
CAN Transceiver
CAN_R CANO_RXD PD.10
RS485_RO USCIO_DATO PE.10
RS485 Transceiver RS485_DlI USCIO_DAT1 PE.11
RS485_DE USCIO_CTL1 PE.8

Table 3-4 On-board Modules, Sensors, Connectors and M2354KJFAE GPIO Function List

3.6 Power Supply Configuration

The NuMaker-10T-M2354 is able to adopt multiple power supply. External power source includes NU1
Vin (7 V to 12 V), Voo (depending on target chip operating voltage), and PC through USB connector. By
using switches and voltage regulator, multiple power domains can be created on the NuMaker-loT-
M2354.

3.6.1 VIN Power Source

Table 3-5 presents the Vin power source.

Connector NER Name'm Comment
Schematic
Board external power source, with voltage range from 7
. V to 12 V. The voltage regulator UP2 converts the NU1
NU1 pin8 NULVIN pin8 input voltage to 5V and supplies it to NuMaker-loT-
M2354.

Table 3-5 Vin Power Source
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3.6.2 5V Power Sources

Table 3-6 presents the 5 V power sources.

NuMaker-l1oT-M2354

Net Name in
Connector Schematic Comment

ICE USB connector supplies 5 V power from PC to

ICEJ3 USB_HS_VBUS M2354 target board and Nu-Link2-Me.
USB connector on NuMaker-loT-M2354 supplies 5 V

J2 USB_VBUS power from PC to M2354 target board and Nu-Link2-
Me.
ICEJ3, J2 or NU1 pin8 supplies 5 V power to NU1
pin5. NU1 pin5 supplies 5 V power to the target chip or
NU1 pin5 NU1 5VCC Arduino adapter board.

Note: The M2354 operating voltage range is from 1.7
V to 3.6 V. Do not switch SW2.1 (NU1 5VCC) to ON.

CON3 DC5V_IN External 5V from power adapter to on-board modules.

Table 3-6 5V Power Sources

3.6.3 3.3V Power Sources

Table 3-8 presents the 3.3 V power sources.

Voltage 5V Source
Comment
Regulator
ICEUP1 converts USB_HS VBUS to 3.3 V and
ICEUPL USB_HS_VBUS supplies 3.3V to M2354 target board or ICE chip.
UP1 converts USB_VBUS to 3.3 V and supplies 3.3 V
UP1 USB VBUS to M2354 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 M2354 target board.
Note: SW2.2(NU1 3VCC) should be switched to ON.

Table 3-7 3.3 V Power Sources

3.6.4 1.8V Power Sources

Table 3-8 presents the 1.8 V power source.

Voltage Regular 5V Source Comment
ICEUP2 converts USB_HS_VBUS to 1.8V and supplies
ICEUP2 USB_HS_VBUS 1.8V to M2354 target board or ICE chip.
Table 3-8 1.8V Power Sources
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3.6.5 Power Connectors

Table 3-9 presents the power connectors.

Connector Comment

Vob connector on the NuMaker-loT-M2354.

JP1
Note: M2354 operating voltage range is from 1.7 V to 3.6 V.
JP2,JP10 Vss connector on the NuMaker-loT-M2354.
JP9 5V connector on the NuMaker-loT-M2354 for on-board modules.

Table 3-9 Power Connectors
3.6.6 USB Connectors

Table 3-10 presents the USB connectors.

Connector Comment

ICE USB connector on Nu-Link2-Me for power supply, debugging and

ICEJ3 programming from PC.

J2 USB FS connector on NuMaker-loT-M2354 for power supply.

Table 3-10 USB Connectors
3.6.7 Power Switches

Table 3-11 presents the power switches.

Switch Comment

Configures the target chip operating voltage at 1.8 V/ 3.3V /5 V.

ICEJPR1 Note: M2354 operating voltage range is from 1.7 V to 3.6 V. Do not
switch ICEJPR1 (MCUVCC)to 5 V.

ICEJPR2 Configures the ICE chip operating voltage at 1.8V / 3.3 V.
SW2 Configures the target chip power source from ICE or NU1_3VCC.
SwW8 Turn on/off the power to Wi-Fi module. All pins should be the same side.
SW9 Turn on/off the power to LoRa module. All pins should be the same side.

Table 3-11 Power Switches
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3.6.8 CAN Connectors

Table 3-12 presents the CAN connectors.

Connector Comment

CANO and JP7 CAN connector on NuMaker-loT-M2354 for CAN function.

Table 3-12 CAN Connectors

3.6.9 RS485 Connectors

Table 3-13 presents the RS485 connectors.

Connector Comment

RS485 and JP8 RS485 connector on NuMaker-10T-M2354 for RS485 function.

Table 3-13 RS485 Connectors

3.6.10 Power Supply Models

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

The external power supply source on Nu-Link2-Me is shown in Figure 3-4.

8/40-3.3V.

HIN

ICE USB Connector (ICEJ3)

2
»
»
»
%
%
W
w
w
®»
P
¥
W

"
[.d
(5]
h J
%
i
)
i d
®
n

Nu-Link2-Me

Figure 3-4 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. Solder the resistor on ICEJPR1 (MCUVCC) depending on the target chip operating voltage.
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2. Solder the resistor on ICEJPR2 (ICEVCC) depending on the ICE chip operating voltage.
3. Connect the external power supply to ICEJ3.

Table 3-14 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 SW4
Model Chip ICEJ3 (MCUVCC) (ICEVCC) Chip Selection J2 Vin JP13
Voltage Selection M 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 v (default) 33V off B B output
-: Unused.
Note:
1. 0 Q should be soldered between ICEJPR1's MCUVCC and 1.8V /3.3V/5V.
2. 0 Q should be soldered between ICEJPR2’s ICEVCC and 1.8V /3.3 V.

Table 3-14 Supply External Power through Nu-Link2-Me

3.6.10.2 External Power Supply through M2354 target board to Target Chip

The external power supply sources on M2354 target board are shown in Figure 3-5.

I |

=n

R TP PP ETTET TR eletedsie)

L

External Vss Connector (JP2)

USB Power Connector (J2) NU1 pin8 (Vin)

External Vpp Connector (JP1)

Figure 3-5 External Power Supply Sources on M2354 target board

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

2. Remove the resistor on ICEJPR1 (MCUVCC).

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.

2. Remove the resistor on ICEJPR1 (MCUVCC).

3. Solder the resistor on ICEJPR2 (ICEVCC) depending on the ICE chip operating voltage.
4. Connect ICEJ3 to PC.
5

Connect the external power supply to JP1.

To use Vin or J2 as external power supply source with Nu-Link2-Me separated from NuMaker-10T-
M2354, please follow the steps below:

1. Switch the SW2 depending on the target chip operating voltage.
2. Separate the Nu-Link2-Me from NuMaker-10T-M2354.

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

To use JP1 as external power supply source with Nu-Link2-Me separated from NuMaker-loT-M2354,
please follow the steps below:

1. Switch the SW2 to OFF.
2. Separate the Nu-Link2-Me from NuMaker-10T-M2354.

3. Connect the external power supply to JP1.

External Vss Connector (JP2)

<
) ] Detach Nu-Link2-Me
USB Power Connector (J2) NU1 pin8 (Vin)

External Vpp Connector (JP1)

Figure 3-6 Separate the Nu-Link2-Me from NuMaker-loT-M2354

Table 3-15 presents all power models when supplying external power through the M2354 target board.
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NuMaker-l1oT-M2354

The M2354 target board external power sources are highlighted in yellow.

. ICEJPR1 ICEJPR2 X
Model Ta\r,%fttac'e“p Vin 32 ICEI3  |gome | IP1 (MCuvcC) | (ICEvce) \'/(C)Eac';' e
9 Selection @ | Selection [ 9
7V ~12V NU1 Remove
4 3.3V Input - - avee 3.3 V output resistor 3.3V 33V
Connect NU1 Remove
5 3.3V - to PC - avee 3.3 V output resistor 3.3V 33V
Connect to DC Input Remove
- _B N
6 1.8Vv~36V PC OFF 1.8V ~36V resistor 1.8Vv/33V|18V/3.3V
Nu-Link2-Me DC |nput
7 [18v-36V| -® - removed | OFF |1V -38Y - - -
-: Unused.
Note:

1. The Vin input voltage will be converted by voltage regulator UP2to 5 V.
2. 0Q should be removed from ICEJPR1’s MCUVCC and 1.8 V/3.3V/5V.
3.  0Q should be soldered between ICEJPR2’s ICEVCC and 1.8 V/3.3 V.
4. The ICE chip voltage should be close to the target chip voltage.
5

JP1 external power input only provides voltage to the target chip. Supplying external power to Vin or J2 can
provide 5V to NU1 pin5 (5V) and 3.3V to NU1 pin4 (3VCC).

Table 3-15 Supply External Power for M2354 target board

3.7 On-board Module Power Supply Models

The external power supply sources on NuMaker-1oT-M2354 to on-board modules are shown in Figure
3-7.

External 5V Power Connector (JP9)
External Power Jack (CON3)
External GND Power Connector (JP10)

ICE USB Connector (ICEJ3)

Nu-Link2-Me
USB Power Connector (J2)

NU1 pin8 (VIN)

Figure 3-7 External Power Supply Sources on NuMaker-loT-M2354 for On-board Modules

Table 3-16 presents all power models when supplying external power through NuMaker-l10T-M2354
The external power sources are highlighted in yellow.
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Mode Wi-Fi Module LoRa Module @l [ 2
| Voltage 1 Voltage @ ICEJ3 VIN J2 CON3 JP9
1 3.3V 3.3V Conlr;gct to Ignore Ignore Ignore Ignore
2 3.3V 3.3V Ignore i Vln~p31-t2 v Ignore Ignore Ignore
3 3.3V 3.3V Ignore Ignore Conggct to Ignore Ignore
4 3.3V 3.3V Ignore Ignore Ignore DC5I:1/put Ignore
5 3.3V 3.3V Ignore Ignore Ignore Ignore DC5Ianut

X: Unused.

Note:

1. All of the input voltage will be converted by voltage regulator U21 to 3.3 V.

2. All of the input voltage will be converted by voltage regulator U22 to 3.3 V.

3. The VIN input voltage will be converted by voltage regulator UP2 to 5 V.

4. JP9 external power input only provides voltage to on-board modules.

Table 3-16 Supply External Power for On-board Modules

3.8 External Reference Voltage Connector
Table 3-17 presents the external reference voltage connector.

Connector Comment

VREF1 is used to easily connect to the external reference voltage pin of

VREF1 the target chip. Remove the L11 ferrite bead before using it.

Table 3-17 External Reference Voltage Connector

3.9 Ammeter Connector
Table 3-18 presents the ammeter connector.

Connector Comment

AMMETER is used to easily measure the target chip power consumption.

AMMETER Remove the R16 resistor before using it.

Table 3-18 Ammeter Connector
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Remove the R16 Resistor

Figure 3-8 Wiring between Ammeter Connector and Ammeter

3.10 Push-Buttons
Table 3-19 presents the push-buttons.

Component Comment
ICESW1 Off-line program button to start off-line programming the target chip.
Sw1 Reset button to reset the target chip.
SW10 Customize button is connected to the target chip PE.10.

Table 3-19 Push-Buttons

3.11 LEDs
Table 3-20 presents the LEDs.
Component Comment
Power LED The power LED indicates that the NuMaker-loT-M2354 is powered.
PDO LED The LED is connected to the target chip PD.0.
LoRa_Power The power LED indicates that the LoRa module is powered.
lCES(;’anECSEls'éCESZ Nu-Link2-Me status LED.

Table 3-20 LEDs
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3.12 Wi-Fi Module Update Switch
Table 3-21 presents the Wi-Fi module update switch.

Switch Comment

Turn on the SW5_2 to enable Wi-Fi update. All pins should

SW5 be the same side.

Table 3-21 Wi-Fi Module Update Switch
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3.13 COM/SEG LCD interface and HTN-LCD Panel
The NuMaker-10T-M2354 equip with a COM/SEG LCD interface which can connect to LCD panel.

JLCD_1: 8 COM /40 SEG LCD connective interface.
JLCD_2: LCD Panel (HTN-3.3V)

NuMaker-l1oT-M2354

Function of GPIO Pin |\/C|;2P3|504|ii3n|:zf5 Function of GPIO Pin IV?ZZL%IE?FKL
LCD_COMO PC.0 LCD_SEG16 PG.14
LCD_COM1 PC.1 LCD_SEG17 PG.13
LCD_COM2 PC.2 LCD_SEG18 PG.12
LCD_COM3 PC.3 LCD_SEG19 PG.11

LCD_COM4/LCD_SEG43 PC.4 LCD_SEG20 PG.10

LCD_COM5//LCD_SEGA42 PC.5 LCD_SEG21 PG.9

LCD_COM6//LCD_SEGA41 PD.8 LCD_SEG22 PE.15

LCD_COM7//LCD_SEG40 PD.9 LCD_SEG23 PE.14
LCD_SEGO PH.11 LCD_SEG24 PA.O
LCD_SEG1 PH.12 LCD_SEG25 PA.1
LCD_SEG2 PH.10 LCD_SEG26 PA.2
LCD_SEG3 PH.9 LCD_SEG27 PA.3
LCD_SEG4 PH.8 LCD_SEG28 PA.4
LCD_SEG5 PE.O LCD_SEG29 PA.5
LCD_SEG6 PE.1 LCD_SEG30 PE.10
LCD_SEG7 PE.2 LCD_SEG31 PE.9
LCD_SEGS8 PE.3 LCD_SEG32 PE.8
LCD_SEG9 PE.4 LCD_SEG33 PH.7
LCD_SEG10 PE.5 LCD_SEG34 PH.6
LCD_SEG11 PE.6 LCD_SEG35 PH.5
LCD_SEG12 PE.7 LCD_SEG36 PH.4
LCD_SEG13 PD.6 LCD_SEG37 PG.4
LCD_SEG14 PD.7 LCD_SEG38 PG.3
LCD_SEG15 PG.15 LCD_SEG39 PG.2
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Note: Switch S2.1 to S2.7 to ON when using LCD function.

Table 3-22 COM/SEG LCD function of M2354KJFAE

3.14 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 off-line 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 can be shown on the built-in LEDs. Lastly, the Nu-Link2-Me can be detached from the evaluation
board and becoming a stand-alone mass production programmer. For more information about Nu-Link2-
Me, please refer to Nu-Link2-Pro Debugger and Programmer User Manual.

3.14.1 VCOM Switches

Table 3-23 presents how to set the VCOM function by ICESW?2.

ICESW2
Pin Function Description
1 D On: Connect target chip PB.9 (UARTO_TXD) to Nu-Link2-Me.
Off: Disconnect target chip PB.9 (UARTO_TXD) to Nu-Link2-Me.
) RXD On: Connect target chip PB.8 (UARTO_RXD) to Nu-Link2-Me.

Off: Disconnect target chip PB.8 (UARTO_RXD) to Nu-Link2-Me.

Note: Pin 3 and 4 is unused.

Table 3-23 VCOM Function of Nu-Link2-Me
3.14.2 Status LEDs

Table 3-24 presents the status LEDs patterns for different operation on Nu-Link2-Me.

Status LED

Operation Status

ICESO ICES1 ICES2 ICES3
Power on Flashx3 | Flashx3 | Flashx3 | Flashx 3
Connected to IDE/NuTool 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 Off-line Programming - On - Flash
Off-line Programming Completed On - - -
Off-line Programming Completed (Auto mode) On On - -
Off-line Programming Failed On Flash - -

Table 3-24 Status LEDs patterns of Nu-Link2-Me
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4 QUICK START

4.1 Toolchains Support
Install the preferred toolchain. Please make sure at least one of the toolchains has been installed.

KEIL MDK Nuvoton edition MO/M23
IAR EWARM

o NuEclipse (GCC)(Windows)

o NuEclipse (GCC)(Linux)

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.

' - ™ o
i3] Setup - NuMicro Nu-Link Driver for Keil . I.il_‘ﬂ]

Completing the NuMicro Nu-Link
Driver for Keil Setup Wizard

Setup has finished installing MuMicro 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 USB Driver (optional )

EM: http:/fforum.nuvoton. com
SC: http: ffwww, nuvoton-meou. com/

forum.php

Figure 4-1 Nu-Link USB Driver Installation Setup
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(-7 Windows Security [ Jo—_—— Lt

Would you like to install this device software?

|' MNarme: Nuvoton Mu-LinkDeviceClass |
* Publisher: Nuvoton Technology Corporation

[ install | | Dontinstall |

[7] Abways trust software from "Nuvoton Technology
Corporation”.

@ You should only install driver software from publishers you trust. How can | decide which device
i5 saf install?

2] Windows Security --b...- E

Would you like to install this device software?

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

(Tinstail | | Don'tinstall |

[7] Always trust software from "Nuvoton Technology
Corporation”.

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

(2] Windows Secuity B - ——— E

Would you like to install this device software?

| Name: Nuvoton Nu-Link2DeviceClass |
k Publisher: Nuvoton Technology Corporation
u

{ nstall || Don'tinstall |

[7]  Always trust software from "Nuvoton Technology
Corporation”.

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

(2] Windows Security B - ——— E‘

Would you like to install this device software?

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

[ install || Don'tinstall |

[7] Always trust software from "Nuvoton Technology
Corporation”.

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

1038
IN33HOTdSI
2030
‘?;iii'
-
0 E .
2 - L

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.
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Figure 4-4 ICE USB Connector
3. Find the “Nu-Link2 Virtual Com Port” on the Device Manger as Figure 4-5.

% Device Manager — O ¥
File Action View Help
et DEHBD B EX®

F Network adapters ~
H Portable Devices
v {5 Ports (COM & LPT)
ﬁ Mu-Link2 Virtual Com Port (COM34)
= Print queues
o= Printers
I Processors
7 Security devices >

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 PUTTY session setting.

@ PuTTY Configuration M

Category:

[=- Session | Basic options for your PuTTY session |

- Keyboard
- Bell

- Features CH
- Window ) Raw @) Telnet ) Rlogin ) 55H @ Seral
- Appearance

- Behaviour
... Translation Saved Sessions

- Selection

- Colours :
Default Settings
[=- Connection Load

D

Load, save or delete a stored session

- Proxgy
- Telnet Delete
- Rlogin
B~ 55H

- Seral

Close window on exit:
) Mways ) Never @ Only on clean exit

About ] [ Help ] [ Open ] Cancel

Figure 4-6 PUTTY Session Setting
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4.5 Finding the Example Project
Use the “Blinky” project as an example. The project can be found under the BSP folder as shown in

Figure 4-7.

7 M2354_BSP
7 SampleCode
7 NuMaker
=7 Blinky
] Keil
O 1AR
1 GCC

Figure 4-7 Blinky Project Folder Path

4.6 Executing the Project under Toolchains

Open and execute the project under the toolchain. The section 4.6.1, 4.6.2, and 4.6.3 describe the
steps of executing project in Keil MDK, IAR EWARM and NuEclipse, respectively.

46.1 Keil MDK

This section provides steps to beginners on how to run a project by using Keil MDK.
1. Double click the “Blinky.uvprojx” to open the project.
2. Make sure the debugger is “Nuvoton Nu-Link Debugger” as shown in Figure 4-8 and Figure 4-9.

Note: If the dropdown menu in Figure 4-8 does not contain “Nuvoton Nu-Link Debugger” item,
please rework section 4.2.

File Edit View Project Flash Debug Peripherals Tools 5SVCS  Window  Help
=N Y | | ™ g | 25 = I 2| B eatenoge R @-| X ERES
mlﬁlé' 32 Template Ea§\|ﬁ "?@
=% Project: Template —
O k&5 Template Device ] Target I Output] Usting] User ] C/CH] Asm ] Linker Debug ]Util'rties]
I omsis " Use Smulator  with restrictions Settings | | Use: [Nuvoton Nu-link Debugger || Settings
3 Library ™ Limit Speedto Real-Time
=T User
] mainec ¥ Load Application at Startup ¥ Runto main{ ¥ Load Application at Startup ¥ Run to main
‘ CMSIS in’rtial\zaﬁon File J in'rtial\zation File J
Restore Debug Session Settings Restore Debug Session Settings
¥ Breakpoints v Toolbox v Breakpoints ¥ Toolbox
¥ Watch Windows & Pefformance Analyzer [v Watch Windows
¥ Memory Digplay v System Viewer ¥ Memory Digplay v System Viewer
CPUDLL: Farameter: Driver DLL: Farameter:
|[SARMCM3.DLL | |SARMCM3.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
[DARMCN1 DLL | [TARMCMI.DLL |
™ Wam if outdated Executable is loaded ™ Wam if outdated Executable is loaded
| ‘ Manage Component Viewer Description Files ... |
4 »
Ee. [@e. e [0,r. L [ ok | (Comcel | Defauks | Help

Figure 4-8 Debugger Setting in Options Window
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|flle Edit Wiew Project Flash Debug Peripherals Tools SVCS Window Help

|ﬁﬁﬂﬂ| & —.:-1135‘ = (‘*|'Z—i "-:"'P RER|’§§ £ Ji= fﬁ|@createl‘dode Ea(ﬁ|@'| e O (9‘||'\
Lo 2 ] 5 remplate EEIE.ER AT

Project L
EEH Project: Template

5 &5 Template Device | Target | Output | Listing | User | C/C++ | Asm IL’rk.erI

Options for T: Te

@0 CMsis b oure Fissh Mera Command

- Libi

gu's'a“" & Use Target Driverfor Fash Frogramming [¥ Use Debug Driver
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Figure 4-9 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” icon to enter debug mode.

File Edit View Project Flash Debug Peripherals Tools 5VCS Window Help
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Z
C
<
>
S
m
i
o
.
<
)
w
(63
A
C
wn
m
Py)
<
>
Z
C
>
=

4] | [
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Figure 4-10 Compile and Download the Project
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4. Figure 4-11 shows the debug mode under Keil MDK. Click “Run” and the debug message will be
printed out as shown in Figure 4-12. User can debug the project under debug mode by checking

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

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
A - n EiF  HardFault VaRe Q- e &-|B- X
» |DBEE s R-0-3-%-0- 8- %-
3 Disassembly L=
= -
AaemAAAT A - b
>
_) startup_M2351.5 v X
2. Stop
| 84 UARTO- IRC ) ~
OxFFFFFFFF
OFFFFFFFF
>
8 [ CallStack + Locals g
SampleCode\\Nul A | Nyme Location/Value Type
v 2 % main 000001218 int f) |
> i ¢ ulDataBuffer 0x20010918 &_initial_... auto - uchar[512] e
> ¢ i32FlashAddr <not in scope> auto - int -
ASSIGN BreakDissble BreakEnable BreakKill Breaklist BreakSet BreakAccess COVERAGE ‘ 1 Call Stack - Locals | ]
All References of ‘ProcessHardFault’ ~a
=l
> A AN References of ‘ProcessHardFault
Nuvoton Nu-Link Debugger £1: 0.00000000 sec L6 C:16 NUM

Figure 4-11 Keil MDK Debug Mode

R COM34 - PuTTY

Figure 4-12 Debug Message on Serial Port Terminal Windows
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46.2 |AR EWARM

This section provides steps to beginners on how to run a project by using IAR EWARM.
1. Double click the “Blinky.eww” to open the project.
2. Make sure the toolbar contain “Nu-Link” item as shown in Figure 4-13.

Note: If the toolbar does not contain “Nu-Link” item, please rework section 4.2.

@ Blinky - 1AR Embedded Workbench IDE - Arm 8,504 - X
File Edit View Project MNu-link Tools Window Help

DR L E—

Files
E @ Blinky - Release
W CMSIS

W Library

i User

L@ @output

Log
Mon Oct 19, 2020 14:46:23: |AR Embedded Workbench 8.50.4 [C\Program Files (xBE}AR: Systems\Embedded Workbench 8 ocdl
Build Debug Log
Ready -. CAP NUM| ovR B

Figure 4-13 IAR EWARM Window

3. Make target file as presented in Figure 4-14. After successfully compiling the project, download
code to the Flash memory and enter debug mode.

Z

<

; ° Blinky - IAR Embedded Workbench IDE - Arm 8.50.4 — X
T' E‘B_Iinky—nelease v 1. Make

< [5 acean .

§ e 2. Successfully compile
= 3. Download and Debug
wn

m

)

Z

>

Z

C

>

— [Binks

Build Debug Log

Ready Errors 0, Warnings0___ tn 4, Col 50 System | CaP UM OvR =

Figure 4-14 Compile and Download the Project
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4. Figure 4-15 shows the debug mode under IAR EWARN. Click “Go” and the debug message will
be printed out as shown in Figure 4-16. The project can be debugged under debug mode by

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

© Blinky - IAR Embedded Workbench IDE - Arm 8.50.4 1 2 3 — x
File Edit View Project Debug Disassembly Nu-link Tools Window Help
DO M@ = X0 OC © 4 £ DO B0 =6c0_:0 3" > 3 -l
Workspace ¥ I X | mainc x ~ | Disassembly v ax
re— | |main 1 GO 11| Goto <] [Memery
Files & . ge . " Disassembly &
B @ Blinky - Release - i Oxebe: 0x4244
M CMSIS 7 RFPH k Dzeb: 0x6801
M Library UARTO->LINE = UART_PARITY NONE | UART_STOP_BIT 1 | UART_WORD LEN &; Omeba: 0x0209
W User URRTO->BRUD = UART_BAUD_MODE2 | UART_BRUD MODE2 DIVIDER(_ HIRC, 115200); 3 Oxebe: 0x0a09
zane, . Reset
- 3 Dxecl: 0x05d2
Dxec2: 0x430a
Ozecd: 0x6002
¥
O itz Oxec6: Oxbd0l
=N T
SYS_UnlockReq(); :
Y5 Init(): nain
= OzecB: OxbSf8
UBRTO_Inic () {_STATIC_INIINE void SYS_Un
print£{™\n"); Oxeca: 0x2088
printz(" \n") Ozecc: 0x2116
printf("| Simple Blinky Demo nnm : Ozece: Oxdadl
printz(” \n") 5 Oxedd: 0x2359
SYSOREGLCTL = Dx89
Blinky < T T > neman. Acnio s
Debug Log -~ 2 x
Log -
Blinky.outta flash memory:
Mon Oct 14, 2020 15:10:01: 4748 bytes downloaded into FLASH (2 89 Kytes/sec)
Mon Oct 18, 2020 15:10:02: Loaded debugee: CA\Users\CACHENDDe sktopiM2354BSFANEWAMZ 354B5P- pleCor AR Fel
ExetBlinky.out
Man Oct 19, 2020 15:10:02: Targetreset
v
Build  Debug Log
Ready Ln 85, Col 1 System CAP NUM OvR B

Figure 4-15 IAR EWARM Debug Mode

R COM34 - PuTTY - a X

Figure 4-16 Debug Message on Serial Port Terminal Windows
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4.6.3 NuEclipse

This section provides steps to beginners on how to run a project by using NuEclipse. Please make sure
the filenames and project folder path contain neither invalid character nor space.

1. Double-click NuEclipse.exe to open the toolchain.

2. Import the “Blinky” project by following the steps presented in Figure 4-17and Figure 4-18.

- =

[ Project Explorer 33

Oitems selected

[ : Lo |
£ C/C++ - Eclipse P i
o) o - : S Import [ESEEN
dit Source Refactor Navigate Search Project R
l New Alt+ShiftsN » ¥ [¢/ ¥ || Select \
Open File... Create new projects from an archive file or directory. | g 4 5 I ] @ C/C++
Close Ctrl+W =7
Close All Ctrl+Shift+W Select an import source: -
Save Ctrl+S type filter text le.
Save As... 4 = General P
Save All Ctrl+Shift+S >
e ! ks 3| [ Existing Projects into Workspace I
Revert
Ty
iy [T Preferences
. 2 4 (= C/C++ =
AERmE < [E] C/C+ Executable
Refresh F5 &F C/C++ Project Settings
Convert Line Delimiters To » Existing code as Autotools project
Existing Code as Makefile Project
Print... Ctrl+P . &= Git B
Switch Workspace » » (= Install
R > = Oomph
ssiart » (= Remote Systems
. (= RPM = =
ms §3 v =08
Properties Alt+Enter P 4 F
1 main.c [Template/U:
maic T emplate/Liser] @ < Back Next > o=
Exit
|
s = 4J
Figure 4-17 Import the Project in NuEclipse
© C/Cr+ - Eclipse - X

File Edit Source Refactor Navigate Search Project Run Window Help
" - . |
v\‘f%@vﬁﬁv&%“zz'

B&lv -0

Dxl

Import Projects

Gooreees || e | IEGEwe] 45 Dobug
g=0 ®/fED T =8

i 0

Select a directory to search for existing Eclipse projects.

An outline is not available.
] |

O select archive file: Browse..

Projects:
6 Blinky (C:\Users\CACHENO\Desktop\M235BSP\NEW\M2354B5P pleCode\NuMakell  Select All

Deselect Al
Refresh

< >

Options.

[ 5earch for nested projects

[ Copy projects into workspace

lide projects that already exist in the workspace
Hide projects that already he worksp:
Working sets
| [JAdd project to working sets 4E-m--0
Waorking sets: Select...

@ < Back Next > | Finish I Cancel
|

Figure 4-18 Import Projects Windows

3. Click the “Blinky” project and find the project properties as shown in Figure 4-19. Make sure the
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settings are the same as settings in Figure 4-20.

S C/Cer - Eclipse P - %
File Edit Source Refactor Navigate Searfh | Project szdnw Help
il | - | - e w| 7 pen Project B-Q-imE g iz A8 - = 5

5 | |F3 C/C++ | %5 Debug
Close Project

= E&le 7 =8 o WD @ =8
5 Blinky s Build Al Ctrl+B o
Build Configurations >

An outline is not available.
Build Project
1 Build Working Set >

Clean...

¥ Build Automatically

Make Target >
L. >
Properties

3

Problems asks B Console £3
No consoles to display at this time

#E--=0

55 Blinky
Figure 4-19 Build Project
St ke & Properties for Blinky o0 x - x
File Edit Source Refactor Navigate Search Project
; a e type filter text Settings PO e
oi- - & biw| &g "~ g | 65 | [[Ecices | 45 Debug
"
[ Project Explorer 12 BE|® =0 Builelers Bo @ T =R
w C/C+= Build Configuration: |Release [ Active ] ~ | Manage Configurations...
5 Blinky » v
Build Variables
Environment not available.

& Tool Settings 3 Toolchains [ Devices # Build Steps Build Artifact [} Binary Parsers | 4| *

(53 Target Processor ARM family cortex-ma23 v
Tools Paths (% Optimization
C/Cos General & Warnings 2 Architecture armvB-m.base ~
Linux Tools Path (£ Debugging Instruction set | Thumb (-mthumb) v
Project References v B Cross ARM GNU Assembler
Run/Debug Settings (% Preprocessor TR R
Tesk Repository 2 Includes Endianness Little endian (-mlittle-endian) v
$:c)
WikiText £ Warnings Float ABI Toolchain default v
(2 Miscellaneous
~ 1 Cross ARM GNU C Compiler FPU Type Toolchain default v

2 Preprocessor

5 Includes Unaligned access |Toolchain defaut -
(3 Optimization Adrehd family  |Genene (-mepu=generic)

3 Wamings

3 Miscellancous Feature crc Toolchain default

<

1 Cross ARM GNU C Linker
% General
3 Libraries Feature fp Toolchain default
(2 Miscellaneous

I Cross ARM GNU Create Flash Image
3 General Code model Small (-memodel=small)

1§ Cross ARM GNU Print Size
(2 General

Featurs crypto | Teolchain default

Feature simd Enabled (+simd)

<

BleE-m-=8

<

Strict align (-mstrict-align)

Other target flags | ~

3 -

Cancel

3 Blinky

Figure 4-20 Project Properties Settings
4. Click the “Blinky” project and build the project.
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& C/C++ - Eclipse - X
File Edit Source Refactor NavlgaQ SEaun Window Help

L R oo Q-5 5 sl = Quick Access || 5 | [B €/C++ | 45 Debug
Close Project [Quick Access |

—iees e E&|s 7 =8 Box fp @ T =@

5 Blinky @ m\dAII (trl+B) e

* 3 An outline is not available.

Build Project
1 Cien
¥ Build Automatically
Make Target >
C€/C++ Index >

Properties

Problems Task: B Console 37 Properties BB ME--=08
GNU ARM Eclipse Packs console

2020-10-19 17:54:47 -~
Extracting devices & boards...

Parsing cached file "C:\Program Files (x86)\Nuvoton Tnnls\l’a:kages\.cache\.installed_devlces_hnaxds_bnnks.xm_l”.

Completed in S5lms.

5 Blinky

Figure 4-21 Build Project

5. After the project is built, click the “Blinky” project and set the “Debug Configuration” as shown in
Figure 4-22. Follow the settings presented in Figure 4-23, Figure 4-24 and Figure 4-25 to enter
debug mode.

& C/Ce+ - Eclipse P - X
File Edit Source Refactor Navigate sEmz Pr ndnw Help
| . - :
RN R SR e R - - B e [auick Access ]| 3 | [E@/C |45 Debug
= &, Debug F1l
PPt v = = o - N =
= ER-IID S B %o m o =]
(5 Blinky P v
Profie History ’ An outline is not available.
Profile As >

Profile Configurations.
Run As ¥

Run Configurations...

Debug History >

Debug Configurations, 3

Toggle Breakpoint Crl+ Shift~B
Toggle Line Breakpoint
Toggle Method Breakpoint
Toggle Watchpoint

% Skip All Breakpoints CtrleAlt~B
Remove All Brezkpoints

Breakpoint Types >

@ External Tools >

Prodlems & Tasks | Console 53 | [ Properties 045 @E-&B-or=0

18:03:44 Build Finished (took 47s.137ms)

5 Blinky

Figure 4-22 Open Debug Configuration
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& C/Cr+ - Eclipse & Debug Configurations X - x
File Edit Source Ref
Create, manage, and run configurations
- | ® -4 |@8 c/ces | 45 Debug
[ Project Explorer 32 @ ET =8
= =
» [ GE%X| B3~ Name: [Blinky Release | G
= ilable.
type filter text Main %5 Debugger | = Startup| & Source| (5] Comman|
] C/Ce+ Application P
[ C/C++ Attach to Application
[E] C/C+ Postmortem Debugger [Blinky 21 Browse...
2
[] C/C++ Remote Application i =1
oy s -
Relesse\Blinky.cFf
[ GDB Nuvaton Nu-Link Debugging [Relesseain |
Variables... | | SearchProject.. | Browse.
Build (if required) before launching
Build configuration: |Use Active v
(O Enable auto build O Disable aute build
@® Use workspace settings Configure Workspace Seftings...
FRE~-c-=0
~
Revert Appl
Filter matched & of & items e
=
@ »
125 Blinky

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

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

Figure 4-23 Main Tab Configuration

© C/C++ - Eclipse & Debug Configurations X - x
File Edit Source Ref:
1 Create. manage. and run configurations
- | &~ |@EjC/Cer 4 Debug
[ Project Explorer 33 6 @ B =]
> (5 Blinky | L | P v
.
ilable.
type filter text ain (%5 Debugger | (= Startup| % Source| ] Common|
[€] C/C++ Application o ~
[€] C/C++ Attach to Application Start OpenQCD locally
[£] C/C++ Postmortem Debugger
1] C/C+ Remote Application Executsble: | S{openocd nulink_path}/S{openocd_nulink_executable] Browse...| | Variables.
[Z] GDB Hardware Debugging 608 port: 3533 7
~ [E] GDB Nuvoton Mu-Link Debugging
[E] Blinky Release [eicetieors
i Launch Group Config option® | ¢ _/script nulink.cfg -f pts/targ roM23.cfg
Allocate console for OpenOCD Allocate console for the telnet connection
GDB Client Setup
[steross p suffi) Browse...  Variables..
Other options: |
Commands: | cet mem inaccessible-by-default off
Remote Target
EE--=8
Host name or IP address: | localhost
Port number: 3333 w @
Revert Appl
Filter matched & of 2 items = )
v
) z
125 Blinky

Figure 4-24 Debugger Tab Configuration
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£ Debug Configurstions x
Create, manage, and run configurations
Q
p_S
TRX B —
G B = Name: [Blinky Release  gue—
| 1
type filter text Main | %5 Debuggerff = Startup SDUVCE] B Commoﬂ
[E] C/C++ Application 9 [1] @
[E] C/C++ Attach to Application Initial Reset Type:
[E] C/C++ Postmortem Debugger
[E] C/C++ Remote Application
[t] GDB Hardware Debugging
~ [t] GDB Nuvoton Nu-Link Debugging
[ Blinky Release —
& Launch Group [ Enable ARM semihosting
——bAEracechin
Chip Series: | NuMicra M23 ~ | (] Non Secure
[IWrite Config: 0x FFFFFFFE | Configl: Ox | FFFFFFFF  Config2: Ox | FFFFFFFF | Config3: Ox | FFFFFFFF
[Jwrite MSCBA[23:0]: Ox | 020000 SCRLOCK[T:0]: Ox | 5A
oad Symbols and Executable
Load symbels
®) Use project binary:  Blinky.elf
() Use file: Workspace... File System...
Symbols offset (hex): I:l
Lead executable to flash
(®) Use project binary:  Blinky.hex
O Use file: Workspace... File System...
Executable offset (hex): |:|
[ Load executable to SRAM
Use praject binary:  Blinky.hex
Use file: Workspace... File System...
Executable offset (hexd:
Run/Restart Commands
Pre-run/Restart reset (always executed at Restart
[ 5et program counter at (hex):
Se breakpainta
Continue
) Revert
Filter matched & of & items
@ 11
Note: Please follow the settings highlighted in green triangles and configure other settings
depending on the needs.

Figure 4-25 Startup Tab Configuration
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6. Figure 4-26 shows the debug mode under NuEclipse. Click “Resume” and the debug message
will be printed out as shown in Figure 4-27. User can debug the project under debug mode by
checking source code, assembly language, peripherals’ registers, and setting breakpoint, step run,
value monitor, etc. For more information about how to use NuEclipse, please refer to the
NuEclipse User Manual.

£ Debug - Blinky/User/main.c - Eclipse - X
File Edit Source Refactor MNavigate Search Project Run Window Help
#5 Debug 52 JN ; 4 3 i ¥ = O (9 Veriables 12 =8
~ [€] Blinky Release [GB#uren NUlLink Debugging] = et v
v @ Blinky.elf N U Val
v Thread #1 (Suspended : Breakpoint) . Resume ame e alue
= main() at main.c:86 (x3ed
5 openocd cre . Suspend
. Restart the debugging session

. Terminate

s arm-none-eabi-gdb

B W N

& main.c 52 = B 5t Outline 33 ERRY e % =8
i ~ o stdio.h -~
SYS_UnlockReg() ; = NuMicroh
o ckh
5Y5_taic(); = uath
= gpioh
UARRTO_Init(); o sysh
# LEDINITQ
printf(min”); # LED_VELLOW
pr]nzii" S 1= B ky D # LED_GREEN
rin Simpls Blinky Demo ,
. : £ SYSittveid)  veid
printf (" -
. £ UARTO_Init(void) : vo
®  SYS_Init{void) : void .
) Console 57 ] Tasks [#] Problems (3 Bxecutables [] Memory ] L REE| B S8 E~-00-= B
Blinky Release [6DE Nuveton Nu-Link Debugging] amm-none-eabi-gdb
Type "apropos word" to search for commands related to "word". S
Temporary breakpoint 1, main () at C:/Users/CACHENO/Desktop/M235x/BSP/NEW/Original/M2354B5P-master/SampleCode/NuMaker/Blinky/main.c:86
13 {

Figure 4-26 NuEclipse Debug Mode

R COM34 - PuTTY - a X

Figure 4-27 Debug Message on Serial Port Terminal Windows
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5 NUMAKER-IOT-M2354 SCHEMATICS

5.1 Nu-Link2-Me

Figure 5-1 shows the Nu-Link2-Me circuit. The Nu-Link2-Me is a debugger and programmer that
supports on-line programming and debugging through a SWD interface.
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Figure 5-1 Nu-Link2-Me Circuit
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5.2 M2354 target Board
Figure 5-2 shows the pin assignment of the M2354.
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5.3 Arduino UNO Compatible Interface
Figure 5-3 shows the Arduino UNO compatible interface of the NuMaker-loT-M2354 board.
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Figure 5-3 Arduino UNO Compatible Interface
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5.4 Wi-Fi Module
Figure 5-4 shows the Wi-Fi Module (ESP-12) for wireless application on the NuMaker-loT-M2354

Off-page Connector
WiFi_VDD WiFi_VDD WiFi_VDD
o] o] o] VDD
o .
u9 g L———KvpD
R37
10KR
RO0603 R38
. 2 10KR
R39 WiFi_ XD R0603
10KR RST O 71 WIFL_RXD
RSO X—73 ADC RO 20—
EN 105 [FIg—X
X5 1016 104 FTg—X. WiFi_100
WiFi_vDD X5 :gi‘z’ lgg 7 WiFi_ VDD
16 .
X7 WiFLRTS L& WiFi_vDD

wRCls - o 1015
15
vce GND LoRa_ VDD
Q oB% R40 .
car ﬁ 285290 10KR <(LoRa_vDD
0.1u =29 R0603
C0603

: P45 WiFi_RST
B U RTS =5
47 UA nCTS
. . 8 UAI XD c8
WiFi Module 9 UARTA_RYXD g;
UART4_nRTS Fi_CTS
AR nCTS Fi_RTS
ART4_TXD Fi_RXD
WiFi VDD UARTA_RYXD FL DO
R41
10KR
Sws R0603
WiFi_IO0
—L_ s s |
) SMD HPS602-E
FW Update

NnUvVOoOTOoN

[Title:
NuMaker-loT-M2354
ize Document Number ev
A WiFi pl-l
Date: May 05. 2021 TSheet 6 of 11

Figure 5-4 Wi-Fi Module Circuit

Jul. 16, 2021 Page 45 of 54 Rev 1.00



NUVOTON NuMaker-loT-M2354
=

5.5 LoRa Module
Figure 5-5 shows the LoRa module of NuMaker-loT-M2354.
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5.6 On-board Sensors

Figure 5-6 shows the on-board sensors of NuMaker-1oT-M2354.
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5.7 CAN and RS485 Connector
Figure 5-7 shows the CAN and RS485 connector of NuMaker-loT-M2354.
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5.8 mikroBUS Interface
Figure 5-8 shows the mikroBUS on the NuMaker-loT-M2354 board.
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5.9 LCD interface

Figure 5-9 shows the LCD connective interface and LCD panel for display application on the
NuMaker-l10T-M2354 board.
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5.10 Power Connector of On-board Module
Figure 5-10 shows the on-board module power of NuMaker-loT-M2354.
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5.11 PCB Placement
Figure 5-11 and Figure 5-12 show the front and rear placement of NuMaker-loT-M2354.
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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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