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1 OVERVIEW

This user manual is aimed to give users a fast introduction to the use of NuMaker-M2351SF board.

The NuMaker-M2351SF consists of two parts, a M2351SF platform and an on-board Nu-Link2-Me
debugger and programmer. The NuMaker-M2351SF allows users to quickly develop and easily program
and debug application.

The NuMaker-M2351SF offers M2351SFSIAAP full pins extension connectors, Arduino UNO
compatible extension connectors and diversified power supply option. It is an easy-to-develop platform
for user to expand the functionality and build the applications. The NuMaker-M2351SF also provides an
ammeter connector, allows user to monitor the microcontroller's power consumption during
development.

The Nu-Link2-Me is a debugger and programmer that supports on-line programming and debugging
through SWD interface. The on-board 16 Mbit SPI Flash allows it able to off-line programming the target
microcontroller. Nu-Link2-Me provides virtual COM port (VCOM) function to print out messages on PC.
Nu-Link2-Me can be separated from NuMaker-M2351SF, allowing user to use as a mass production
programming tool.

C 1 nuvoTon
o TF e NuMakerM2351SF V10 @)

Figure 1-1 NuMaker-M2351SF Board

1.1  NuMaker-M2351SF Features

[ M2351SFSIAAP in LQFP64 package
M2351SFSIAAP full pins extension connectors
Arduino UNO compatible extension connectors

Ammeter connector for measuring the microcontroller's power consumption

Fixable board power supply:
External Vop power connector
Arduino UNO compatible extension connector Vin
USB FS connector on M2351SF platform
ICE USB connector on Nu-Link2-Me
) On-board Nu-Link2-Me debugger and programmer:

L K IR R 4
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€ Debug through SWD interface
€ On-line/off-line programming
€ Virtual COM port function
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2 NUMAKER-M2351SF OVERVIEW

2.1 Front View

Vpp Switch Arduino UNO Compatible Extension Connector

Reset Button
External Vpp Connector

Ammeter

External Vg Connector VCOM Switch

ICE Chip:M48SSIDAE
Power LED e ICE Status LED
PB14 LED assusavume Lt s R’ b o -y — Off-line Program Button
External V¢ Connector JSeLeaeaE .

— i ! nuvoTon Nu-Link2-Me
M2351SF Platform il - Emk NuMakerM23515F V10 (@)

Target Chip: M2351SFSIAAP Target Chip Extension Connector

Figure 2-1 Front View of NuMaker-M2351SF

Figure 2-1 shows the main components and connectors from the front side of NuMaker-M2351SF.
The following lists components and connectors from the front view:

[ ) Target Chip: M2351SFSIAAP(U1)
USB FS Connector(J2)
Arduino UNO Compatible Extension Connectors (NU1, NU2, NU3, NU4)
M2351SF Extension Connectors (JP3, JP4, JP5 and JP6)
External Voo Power Connector(JP1)
External Vss Power Connector(JP2)
External Vrer Connector(VREF1)
VDD Switch(SW2)
Ammeter Connector(AMMETER)
Reset Button(SW1)
Power LED and PB14 LED (LEDG1 and LEDR1)
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)

L K IR JER K 2
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2.2 Rear View
Figure 2-2 shows the main components and connectors from the rear side of NuMaker-M2351SF.

The following lists components and connectors from the rear view:
° Nu-Link2-Me
€ MCUVCC Power Switch (ICEJPR1)
€ ICEVCC Power Switch (ICEJPR2)

MCUVCC Power Switch

MCUVCC Power Switch

il
M2351SFSIAAP

IEREEEEREE

° " com
gy ssapypes www nuvoton comboardNuMaker w2361F | ()
Ordor No. NK-M2361SF.

Figure 2-2 Rear View of NuMaker-M2351SF
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2.3 Arduino UNO Compatible Extension Connectors
Figure 2-3 shows the Arduino UNO compatible extension connectors.

-]
s ®
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T o
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=< =
L ‘L’
= 8
&
b= MOST GND -
3 PA.10 3 PB.15
* LA g [uscio_paTe
= 2
— z
&
o =) cLK RESET ss
E PA.11 NRESET PA.8
2 USCIO_CLK
2
UARTL_RXD | EPWM_CH3 | PB.2 [ = fo PB.1 | EADCO_CH1 | 12C1 SCL | UART2_TXD |
UARTL_TXD | EPWM@_CH2 | PB.3 D1 2 e PB.0 | EADCO_CHO | 12C1_SDA | UART2_RXD |
12C1 SDA | EPWML CH1| PC.4 D2 ¢ o PB.4 | EADCO_CH4
12C1_SCL | EPWML CHO |  PC.5 03 g lo PB.5 | EADCO_CHS
EPWML CH2 | PC.3 D4 ¥ = PB.6 | EADCO_CH6
EPWML CH3 | PC.2 D5 A PB.7 | EADCO_CH7
EPWML_CHA | PA.7 06 o
EPWML_CHS | PA.6 07 -
S o
EPWML CH2 | PC.7 D8 N
EPWML CH3 | PC.6 D9 5
SPI0_SS PD.3 D10 3
SPIQ MOSI |  PD.0 D11 8
SPIO_MISO | PD.1 D12 bt VoD
SPIO_CLK |  PD.2 D13 b
Vss Vss 4
VREF VREF %
[T2cosoA | pc.0 SDA &
[12co scL [ pca scL 4
Pl
3|
a
Pl
3|
NG
9|

Figure 2-3 Arduino UNO Compatible Extension Connectors
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NuMaker-M2351SFSIAAP NuMaker-M2351SFSIAAP
rleader CA%T;?:S?JI?\JS GPIO Pin of M2351SF rleader i?&?:éiﬂeNg GPIO Pin of M2351SF

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

NU3.2 D1 PB.3 U NU2.5 A4 PB.O
3 | Nus3 D2 PC4 o | Nu24 A3 PB.4

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 N NU1.8 VIN

NU3.8 D7 PA.6 U NU1.7 VSS

NU4.1 D8 PC.7 1 NU1.6 VSS -
N NU4.2 D9 PC.6 NU1.5 5V

NU4.3 D10 PD.3 NU1.4 3V

NU4.4 D11 PD.O NU1.3 RST NnRESET

NU4.5 D12 PD.1 NU1.2 IOREF Vb

NU4.6 D13 PD.2 NU1.1 NC -

NU4.7 VSS GND

NU4.8 VREF Vrer

NU4.9 SDA PC.0

NU4.10 SCL PC.1

Table 2-1 Arduino UNO Extension Connectors and M2351SFSIAAP Mapping GPIO List
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2.4 Pin Assignment for Extension Connectors

The NuMaker-M2351SF provides the M2351SFSIAAP target chip onboard and full pins extension
connectors (JP3, JP4, JP5 and JP6). The Figure 2-4 shows the M2351SFSIAAP extension connectors.

on

1K
w NuMaker-M2351SF V1.0 (@

H

0
>
3
c
L]

[JP5 | Pinl7 ~ Pin32

Pin33 ~ Pind8 Pind® ~ Pin6d
(294 Jome{ Pin33 ~ Pinds | [(Pind® ~ Pin64 Juu{ 176 |

Figure 2-4 M2351SFSIAAP Extension Connectors
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M2351SFSIAAP
Header
Pin No. Function

P31 P32 1 PB.6/EADCO_CH6/EBI_nWRH/USCI1_DAT1/UART1_RXD/EBI_nCS1/BPWM1_CHS5/EP
WM1 BRAKE1/EPWM1 CH5/INT4/USB VBUS EN/ACMP1 O

P33 P34 2 PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO/SDO_DAT3/SPI1_MISO/I12C0_SCL/UART5_TX
D/USCI1 CTLO/SCO CLK/I2S0 BCLK/EPWMO CHO/TMO/INTO

P35 P36 3 PB.4/EADCO_CH4/ACMP1_P1/EBI_ADR1/SD0O_DAT2/SPI1_MOSI/I2C0_SDA/UART5_R
XD/USCI1 CTL1/SCO DAT/I2S0 MCLK/EPWMO CHL/TM1/INT1

P37 | Jpas 4 PB.3/EADCO_CH3/ACMPO_N/EBI_ADR2/SD0_DAT1/SPI1_CLK/UART1_TXD/UART5_n

RTS/USCI1 DATL/SCO RST/I2S0 DI/EPWMO CH2/TM2/INT2
PB.2/EADCO_CH2/ACMPO_P1/EBI_ADR3/SD0_DATO/SPI1_SS/UARTL_RXD/UART5_n
CTS/USCIL DATO/SCO PWR/I2S0_DO/EPWMO CH3/TM3/INT3
PB.1/EADCO_CH1/EBI_ADRS8/SD0_CLK/SPI1_I2SMCLK/SPI3_I2SMCLK/UART2_TXD/
USCIL CLK/I2C1 SCL/I2S0_LRCK/EPWMO CH4/EPWM1_CH4/EPWMO BRAKEQ
PB.0/EADCO_CHO/EBI_ADR9/SD0_CMD/UART2_RXD/SPI0_[2SMCLK/I2C1_SDA/EPW
MO_CH5/EPWM1 CH5/EPWMO_BRAKE1
1P3.15 | 3P3.16 g |PALL/ACMPO_PO/EBI_nRD/SC2_PWR/SPI2_SS/USCIO_CLK/I2C2_SCL/BPWMO_CHO/
JP3 EPWMO_SYNC OUT/TMO_EXT/DACL ST
1P3.17 | 3P3.18 9 |PALO/ACMP1_PO/EBI_nWR/SC2_RST/SPI2_CLK/USCIO_DATO/12C2_SDA/BPWMO_C
H1/QEI1 INDEX/ECAPO ICO/TML EXT/DACO ST
PA.9/EBI_MCLK/SC2_DAT/SPI2_MISO/USCIO_DAT1/UART1_TXD/BPWMO_CH2/QEIL_
AJECAPO_IC1/TM2 EXT
PA.8/EBI_ALE/SC2_CLK/SPI2_MOSI/USCI0O_CTL1/UART1_RXD/BPWMO_CH3/QEI1_B/
ECAPO _|C2/TM3_EXT/INT4

JP3.23 | JP3.24 12 PF.6/EBI_ADR19/SCO_CLK/I2S0_LRCK/SPI0_MOSI/UART4_RXD/EBI_NCSO0/TAMPERO

JP3.9 | JP3.10 5

JP3.11 | JP3.12 6

JP3.13 | JP3.14 7

JP3.19 | JP3.20 10

JP3.21 | JP3.22 11

JP3.25 | JP3.26 13 VBAT

JP3.27 | JP3.28 14 PF.5/X32_IN

JP3.29 | JP3.30 15 PF.4/X32_0OUT

JP3.31 | JP3.32 16 PF.3/XT1_IN

JP5.1 | JP5.2 17 PF.2/XT1_OUT

PC.7/EBI_AD9/SPI1_MISO/UART4_TXD/SC2_PWR/UARTO_nCTS/I2C1_SMBAL/EPWM
1 CH2/BPWM1_CHO/TMO/INT3
PC.6/EBI_AD8/SPI1_MOSI/UART4_RXD/SC2_RST/UARTO_nRTS/I2C1_SMBSUS/EPW
M1 CH3/BPWM1 CHL/TM1/INT2
PA.7/EBI_AD7/SPI1_CLK/SC2_DAT/UARTO_TXD/12C1_SCL/EPWM1_CH4/BPWM1_CH
2/ACMPO_WLAT/TM2/INT1
PA.6/EBI_ADG6/SPI1_SS/SC2_CLK/UARTO_RXD/I2C1_SDA/EPWM1_CH5/BPWM1_CH
3/ACMP1_WLAT/TM3/INTO

JP5.11 | JP5.12 22 VSS

JP5.3 | JP5.4 18

JP5.5 | JP5.6 19

JP5.7 | JP5.8 20

JP5.9 | JP5.10 21

JP5.13 | JP5.14 23 VDD_1

PS5 JP5.15 | JP5.16 24 LDO_CAP_2

JP5.17 | JP5.18 25 NC

JP5.19 | JP5.20 26 NC

JP5.21 | JP5.22 27 |P27_Pullup

JP5.23 | JP5.24 28 NC

JP5.25 | JP5.26 29 NC

JP5.27 | JP5.28 30 NC

JP5.29 | JP5.30 31 VDDIO

JP5.31 | JP5.32 32 NnRESET

JP4 | JP4.1 | JP4.2 33 PF.0/ICE_DAT
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JP4.3 | JP4.4 34 PF.1/ICE_CLK

PC.5/EBI_AD5/QSPI0_MISOI/UART2_TXD/I2C1_SCL/CANO_TXD/UART4_TXD/EPWM
1 CHO
PC.4/EBI_AD4/QSPI0_MOSI1/SC1_nCD/I2S0_BCLK/SPI1_I2SMCLK/UART2_RXD/I2C1
| SDA/ICANO RXD/UART4 RXD/EPWM1 CH1
PC.3/EBI_AD3/QSPI0_SS/SC1_PWR/I2S0_MCLK/SPI1_MISO/UART2_nRTS/I2C0_SM
BAL/UART3_TXD/EPWM1 CH2
PC.2/EBI_AD2/QSPI0_CLK/SC1_RST/I2S0_DI/SPI1L_MOSI/UART2_NnCTS/[2C0_SMBSU
S/UART3_RXD/EPWM1 CH3
PC.1/EBI_AD1/QSPI0_MISO0/SC1_DAT/I2S0_DO/SPIL_CLK/UART2_TXD/I2C0_SCL/E
PWM1_CH4/ACMPO_O
PC.0/EBI_ADO/QSPI0_MOSIO/SC1_CLK/I2S0_LRCK/SPI1_SS/UART2_RXD/I2C0_SDA/
EPWM1 CH5/ACMPL O
PD.3/EBI_AD10/USCIO_CTL1/SPI0_SS/UART3_nRTS/USCI1_CTLO/SC2_PWR/SC1_nC
D/UARTO TXD

JP4.19 | JP4.20 42 PD.2/EBI_AD11/USCI0_DAT1/SPIO_CLK/UART3_nCTS/SC2_RST/UARTO_RXD

JP4.5 | JP4.6 35

JP4.7 | JP4.8 36

JP4.9 | JP4.10 37

JP4.11 | JP4.12 38

JP4.13 | JP4.14 39

JP4.15 | JP4.16 40

JP4.17 | JP4.18 41

JP4.21 | JP4.22 43 PD.1/EBI_AD12/USCI0_DATO0/SPI0O_MISO/UART3_TXD/I2C2_SCL/SC2_DAT

JP4.23 | JP4.24 44 PD.0/EBI_AD13/USCI0_CLK/SPIO_MOSI/UART3_RXD/I12C2_SDA/SC2_CLK/TM2

JP4.25 | JP4.26 45 PA.12/USB_VBUS

JP4.27 | JP4.28 46 PA.13/USB_D-

JP4.29 | JP4.30 a7 PA.14/USB_D+

JP4.15 | JP4.32 48 PA.15/USB_OTG_ID

JP6.1 | JP6.2 49 VSS

JP6.3 | JP6.4 50 Vsw

JP6.5 | JP6.6 51 VDD_2

JP6.7 | JP6.8 52 LDO_CAP_1

JP6.9 | JP6.10 53 USB_VBUS_EN

JP6.11 | JP6.12 54 USB_VBUS_ST

JP6.13 | JP6.14 55 PB.13/UARTO_TXD

JP6.15 | JP6.16 56 PB.12/EADUARTO_RXD
JP6

JP6.17 | JP6.18 57 AVDD

JP6.19 | JP6.20 58 VREF

JP6.21 | JP6.22 59 AVSS

PB.11/EADCO_CH11/EBI_ADR16/UARTO_NnCTS/UART4_TXD/I2C1_SCL/CANO_TXD/S
PI0_I2SMCLK/BPWM1 CHO/SPI3_CLK
PB.10/EADCO_CH10/EBI_ADR17/USCI1_CTLO/UARTO_nRTS/UART4_RXD/I2C1_SDA/
CANO_RXD/BPWM1 CH1/SPI3_SS
PB.9/EADCO_CH9/EBI_ADR18/USCI1_CTL1/UARTO_TXD/UART1_nCTS/I2C1_SMBAL/
BPWML CH2/SPI3 MISO/INT?
PB.8/EADCO_CHB/EBI_ADR19/USCI1_CLK/UARTO_RXD/UART1_nRTS/I2C1_SMBSUS
/BPWM1 CH3/SPI3 MOSI/INT6
PB.7/EADCO_CH7/EBI_nWRL/USCI1_DATO/UART1_TXD/EBI_nCSO/BPWM1_CH4/EP
WML BRAKEO/EPWM1 CH4/INT5/USB VBUS ST/ACMPO O

JP6.23 | JP6.24 60

JP6.25 | JP6.26 61

JP6.27 | JP6.28 62

JP6.29 | JP6.30 63

JP6.15 | JP6.32 64

Table 2-2 M2351SFSIAAP Full-pin Extension Connectors and GPIO Function List
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2.5 System Configuration

2.5.1 VIN Power Source

Table 2-3 presents the Vin power source.

NuMaker-M2351SF

Net Name in

Connector i Comment
Board external power source, with voltage range from 7
NU1 ping NU1_VIN V to 12 V. The voltage regulator UP2 converts the NU1

pin8 input voltage to 5 V and supplies it to NuMaker-
M2351SF.

Table 2-3 Vin Power Source

2.5.2 5V Power Sources

Table 2-4 presents the 5 V power sources.

Connector A Name_m Comment
Schematic
ICE USB connector supplies 5 V power from PC to
ICEJ3 USB_HS_VBUS M2351SF platform and Nu-Link2-Me.

USB connector on NuMaker-M2351SF supplies 5 V

J2 USB_VBUS power from PC to M2351SF platform and Nu-Link2-
Me.
ICEJ3, J2 or NU1 pin8 supplies 5 V power to NU1
pin5. NU1 pin5 supplies 5 V power to target chip or

NU1 pin5 NU1 5VCC Arduino adapter board.

Note: M2351SF operating voltage range is from 1.8 V
to 3.6 V. Do not switch SW2.1(NU1 5VCC) to ON.

Table 2-4 5V Power Sources

2.5.3 3.3V Power Sources

Table 2-5 presents the 3.3 V power sources.

Voltage 5V Source
Comment
Regulator
ICEUP1 converts USB_HS VBUS to 3.3 V and
ICEUP1 USB_HS_VBUS supplies 3.3V to M2351SF platform or ICE chip.
UP1 converts USB_VBUS to 3.3 V and supplies 3.3 V
UP1 USB VBUS to M2351SF platform.
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 M2351SF platform.
Note: SW2.2(NU1 3VCC) should be switched to ON.

Sep. 24, 2019
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2.5.4 1.8V Power Sources

Table 2-6 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 1 8v to M2351SF platform o ICE chip.

UP3 converts NU1_5VCC to 1.8V and supplies 1.8V to

UP3 NUL svCC internal SPI flash.

Table 2-6 1.8V Power Sources
2.5.5 Power Connectors

Table 2-7 presents the power connectors.

Connector Comment
JP1 Vop (1.8 V ~ 3.6 V) connector on the NuMaker-M2351SF.
JP2 Vss connector on the NuMaker-M2351SF.
VBAT VBAT connector on the NuMaker-M2351SF.

Table 2-7 Power Connectors
2.5.6 USB Connectors

Table 2-8 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-M2351SF for power supply.

Table 2-8 USB Connectors
2.5.7 Power Switches

Table 2-9 presents the power switches.

Switch Comment
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.
SW2 Configures the target chip operating voltage at 3.3V /5 V.

Table 2-9 Power Switches
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2.5.8 Power Supply Models

2.5.8.1

The external power supply source on Nu-Link2-Me is shown in Figure 2-5.

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

Nu-Link2-Me

Figure 2-5 External Power Supply Sources on Nu-Link2-Me

To use ICEJ3 as external power supply source with Nu-Link2-Me, please follow the below steps:
1. Solder the resistor on ICEJPR1 (MCUVCC) depends on the target chip operating voltage.
2. Solder the resistor on ICEJPR2 (ICEVCC) depends on the ICE chip operating voltage.
3. Switch the SW2 to OFF.
4

Connect the external power supply to ICEJ3.

Table 2-10 presents all power models when supplies 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 M Selection @ | Voltage
Connect 1.8V
1 1.8V to PC 1.8V 1.8V 1.8V Off Ignore | Ignore output
Connect 33V 3.3V
2 3.3V to PC 3.3 V (default) (default) 33V Off Ignore | Ignore output
Connect 3.3V 5V
3 5V to PC 5V (default) 3.3V Off Ignore | Ignore output
X: Unused.
Note:
1. 0 Q should be soldered between ICEJPR1’'s MCUVCC and 1.8 V/3.3V/5V.
2. 0Q should be soldered between ICEJPR2’'s ICEVCC and 1.8V /3.3 V.
Table 2-10 Supply External Power through Nu-Link2-Me
Sep. 24, 2019 Page 17 of 35 Rev 1.00
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2.5.8.2 External Power Supply through M2351SF platform to Target Chip

The external power supply sources on M2351SF platform are shown in Figure 2-6.

NU1 pin8(Vin)

Figure 2-6 External Power Supply Sources on M2351SF platform

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

1. Switch the SW2 to OFF.

2. Remove the resistor on ICEJPR1 (MCUVCC).

3. Solder the resistor on ICEJPR2 (ICEVCC) depends 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-M2351SF,
please follow the below steps:

1. Switch the SW2 depends on the target chip operating voltage.
2. Separate the Nu-Link2-Me from NuMaker-M2351SF.

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-M2351SF,
please follow the below steps:

1. Switch the SW2 to OFF.
2. Separate the Nu-Link2-Me from NuMaker-M2351SF.

3. Connect the external power supply to JP1.

Sep. 24, 2019 Page 18 of 35 Rev 1.00



NUVOTON NuMaker-M2351SF

nuvoTon
NuMaker-M2351SF V10 (@)

Separate Nu-Link2-Me

NU1 pin8(Vin)

Figure 2-7 Separate the Nu-Link2-Me from NuMaker-M2351SF

Table 2-11 presents all power models when supplies external power through M2351SF platform. The
M2351SF platform external power sources are highlighted in yellow.

. ICEJPR1 ICEJPR2 .
Model Ta\r/%ﬁtacg'p Vin 32 ICEJ3 Sefg’é’tzion JP1 (cuvee) | (ceveo) \'/gﬁac';' e
9 Selection @ | Selection F! 9
7V ~12V NU1 Remove
4 3.3V Input X Ignore avee 3.3 V output resistor 3.3V 3.3V
Connect NU1 Remove
5 3.3V X to PC Ignore avee 3.3 V output resistor 3.3V 3.3V
7V ~12V NU1 Remove
6 5V Input X Ignore 5VCC 5V output resistor 3.3V 3.3V
Connect Ignore NU1 Remove
7 5V X to PC 5VCC 5V output resistor 3.3V 3.3V
Connect to DC Input Remove
- 8] 1]
8 1.8V ~3.6V| Ignore Ignore PC OFF 18v~36V| resistor 1.8Vv/33V |18V/33V
Nu-Link2-Me DC |nput
9 [1.8V~3.6V| Ignore® |Ignore® [ o oved OFF |igv-36V X X X
X: 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 target chip. Supply external power to Vin or J2 can provide
5V to NU1 pin5 (5V) and 3.3V to NU1 pin4 (3VCC).
Table 2-11 Supply External Power for M2351SF platform
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2.5.9 External Reference Voltage Connector

Table 2-13 presents the external reference voltage connector.

Connector Comment

Connector for user to easily connect to the external reference voltage pin

VREF1 of the target chip. User needs to remove the L5 ferrite bead.

Table 2-12 External Reference Voltage Connector
2.5.10 Ammeter Connector

Table 2-13 presents the ammeter connector.

Connector Comment

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

AMMETER User needs to remove the R16 resistor.

Table 2-13 Ammeter Connector

Remove the R16 Resistor

Figure 2-8 Wiring between Ammeter Connector and Ammeter

2.5.11 Extension Connectors

Table 2-14 presents the extension connectors.

Connector Comment

JP3, JP4, JP5 and JP6 | Full pins extension connectors on the NuMaker-M2351SF.

NU1, NU2, NU3 and

NU4 Arduino UNO compatible pins on the NuMaker-M2351SF.

Table 2-14 Extension Connectors
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2.5.12 Push-Buttons

Table 2-15 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.

Table 2-15 Push-Buttons

2.5.13 LEDs

Table 2-16 presents the LEDs.

Component Comment
Power LED The power LED indicates that the NuMaker-M2351SF is powered.
PB14 LED The LED is connected to the target chip PB.14.

ICESO, ICES], ICES2 .
and ICES3 Nu-Link2-Me status LED.

Table 2-16 LEDs

2.6 Nu-Link2-Me

The Nu-Link2-Me is a debugger and programmer that supports on-line programming and debugging
through SWD interface. The on-board 16 Mbit SPI Flash allows it to off-line program the target
microcontroller. Additionally, the Nu-Link2-Me provides virtual COM port (VCOM) function to print out
messages on PC. Table 2-17 presents how to set the VCOM function by ICESW2.

ICESW?2
Pin Function Comment
. D On: Connect target chip PB.13 (UARTO_TXD) to Nu-Link2-Me.
Off: Disconnect target chip PB.13 (UARTO_TXD) to Nu-Link2-Me.
) RXD On: Connect target chip PB.12 (UARTO_RXD) to Nu-Link2-Me.

Off: Disconnect target chip PB.12 (UARTO_RXD) to Nu-Link2-Me.

Note: Pin 3 and 4 is unused.

Table 2-17 VCOM Function of Nu-Link2-Me
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2.7 PCB Placement

Figure 2-9 and Figure 2-10 show the front and rear placement of NuMaker-M2351SF.
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3 QUICK START

3.1 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

o NuEclipse (GCC)(Windows)

o NuEclipse (GCC)(Linux)

3.2 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 3-1 and Figure 3-2.

P — — - .
ﬁ_%' Setup - NuMicro Mu-Link Driver for Keil - — 1| — —

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 Finigh to exit Setup.

| Install Mu-Link USB Driver 1.4 (optional}

EM: http: /fforum. nuvoton.com
SC: http: /fwww . nuveton-meou. com/

forum.php

Figure 3-1 Nu-Link USB Driver Installation Setup
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s R — [

Would you like to install this device software?

i Mame: Nuveton Nu-LinkDeviceClass
h Publisher: Nuveton Technolegy Corporation |
L'
[T] Always trust software from “Nuvoton Technology | Install || Don'tInstall I
Corporation”.

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

— —
<] Windows Security -b...- @

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'tinstall |
Corporation”.

—

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

- =
Lo o e —— . ———— E‘

Would you like to install this device software?

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

[7] Always trust software from "Nuvoton Technology [ install || Dop'tinstall |
Corporation”.

—

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

(7] Windows Security e —— — —— @

Would you like to install this device software?

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

[7] Always trust software from "Nuvoton Technology [ Cinstall | | Dop'tinstall |
Corporation”.

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

Figure 3-2 Nu-Link USB Driver Installation
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3.3 BSP Firmware Download
Download and unzip the Board Support Package (BSP).

3.4 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 -

Figure 3-3 Open VCOM Function
2. Connect the ICE USB connector shown in Figure 3-4 to the PC USB port through USB cable.

%
(]

™

o &

] nuvoTon
o A m NuMakerM2351SF V1.0 o

o 5

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

=& Device Manager- E@Ig

File Action View Help

a= T E| HmE 8 F &S

475 Ports (COM & LPT) -
Ll [ ? Muveton Virtual Com Port (COME™)
ial over Bluetooth link (COM2E)
I " - e - . R T T
4 1 | 3
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Figure 3-5 Device Manger

4. Open a serial port terminal, PUTTY for example, to print out debug message. Set the speed to
115200. Figure 3-6 presents the PuTTY session setting.

ﬁ PuTTY Cenfiguration m

Categorny:

[=- Session |
© - Logging

=1 Teminal

. Keyboard

- Bell

- Features

R
& Window Raw (O Teinet () Rogn ©SSH @ Seral
ﬂppea!ﬁl‘lce Load, save or delete a stored session
- Behaviour
- Translation Saved Sessions
- Selection
- Colours
= Connection
- Data

Load
o

Default Settings

- Telnet
- Rlogin
[#- 55H
- Seral

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

About ] [ Help ] [ Cpen ] Cancel

Figure 3-6 PUTTY Session Setting
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3.5 Find the Example Project
Use the “Template” project as an example. The project can be found under the BSP folder as shown in
Figure 3-7.
7 M2351_ Series_BSP_CMSIS_V3.XX.XXX
7 SampleCode
I~ NuMaker_M2353

=~ SecureFlashDemo
1 Kell

Figure 3-7 SecureFlashDemo Project Folder Path

3.6 Execute the Project under Toolchains

Open and execute the project under the toolchain. The section 3.6.1, 0, describe the steps of
executing project in Keil MDK.

3.6.1 Keil MDK

This section provides steps to beginners on how to run a project by using Keil MDK.
1. Double click the “SecureFlashDemo.uvprojx” to open the project.

Note: If Figure 3-8 warning message jumps out, please migrate to version 5 formats as shown in
Figure 3-9. The “.uvproj” filename extension will change to “.uvprojx”.

pVision & |

Error: Device not found -

Device: ‘M2351KIAAE'
Vendor: 'Nuvoton'

Please update your device selection.

oK l

Figure 3-8 Warning Message of “Device not found”
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File Edit Vi Iijed lash  Debug Peripherals

N d ision Project...

1 Mew Multi-Project Workspace...

‘e
= Open Praoject...
Project
Close Project
=% Project: T
SN Temp Exoact
Project Items... Manage Z

RS E SR R =S Select Device for Target ...
Run-Time Environment...
Select Software Packs...

Reload Software Packs

Remove File ‘main.c’

% Options for File ‘main.c’..

B G0 b @ il Be

Pack Installer... Clean Targets

Migrate to Version 5 Format... Buildiiaijet

Rebuild all target files
2 Batch Build

= ’% 2 Batch Setup..

Figure 3-9 Project File Migrate to Version 5 Format
2. Make sure the debugger is “Nuvoton Nu-Link Debugger” as shown in Figure 3-10 and Figure 3-11.

Note: If the dropdown menu in Figure 3-10 does not contain “Nuvoton Nu-Link Debugger” item,
please rework section 3.2.

File Edit View Project Flash Debug Peripherals Tools 3SVC5 Window Help

BEFE IR Ik P Ha*la- oo el@)a

: R | ¥ Template
ks » B Options for Target Template
5% Project Template
B@ Template Device | Target I Output I Listingl User I D’CH—' Asm I Linker Debug |Uti|'rties|
E CMSIS " Use Simulator with restrictions Seftings ® Use: INuvoton Mu-Link Debugger LI Settings |
I~ Limit Speed to Real-Time
¥ Load Application at Startup ¥ Run to main() ¥ Load Application at Startup ¥ Run to main()
Initizlization File: Inttialization File:
[ ] e | | e |
Restore Debug Session Settings ——————————— Restore Debug Session Settings———————————
¥ Breakpoirts ¥ Toolbox ¥ Breakpoirts ¥ Toolbox
¥ Watch Windows & Performance Analyzer ¥ Watch Windows
¥ Memory Display V¥ System Viewer ¥ Memory Display ¥ System Viewer
CPUDLL: Farameter: Driver DLL: Farameter:
|SARMCMADLL | [sARMCMI.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DARMCN1DLL | [TARMCH1.DLL |
[~ Wam ff outdated Exscutable is loaded [~ Wam ff outdated Executable is loaded
Manage Component Viewer Description Files ... |
< |
Ee. [ @c-| 37 (0,1 [0k | Coed | Dsfeus |

Figure 3-10 Debugger Setting in Options Window
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| File Ed'ﬂ‘ View Project Flash Debug Peripherals Tools SWCS Window Help
| NS A 5 2] 9 o o | ™ 8 m 8| EE/EL B ceoaenoe BN EEECY I EREY
TR — EE YL
Praject LN "";:,_”.
2% Project: Template B ——————
-4 Template DevmlTagetI&lpdansingIUser ICJ"CHIM Ier_erI
w5 CmsIs —CAgl.reHa:ﬁMemComaﬂ
' Use Target Driver for Flash Programming ¥ Use Debug Driver
— Use Debug Driver — Settings | ¥ Update Target before Debugging

¢~ Use Extemal Tool for Flash Programming

Corrrna'ld:l
Arguments: I
[T Run Independent

—Configure Image File Processing (FCARM):
Output File:

< I D
P.. ‘@B...l e 0,1

Figure 3-11 Programming Setting in Options Window

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

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help _4
NS | b ]9 =™ BB R EE %GO Hrcrur ga:ﬂl&“ sooa- @™
= SecureFlashDemo I~ Al LR A

Project 28
= 4% Project: SecureFlashDemo
£ 45 SecureFlashDemo

=@ Cmsis
ey 1. Rebuild
= User
\_] main.c .
| Fyriin 2. Successfully compile
@ _] retarget.c
@0 dkc
@ wne 3. Download

@ sysc

@[] gpioc
50 e 4. Start/Stop Debug

@ L) timerc
3 MKROMLib_Keillib
= & WinbondSecureFlash

=z
c
<
>
A
m
D
<
N
w
)]
[y
2]
M
C
92}
m
Py
<
>
=z
c
>
—

) SFLibllib
4 |
1l Proj... Ioﬁooks {} Func..] 0y Tem...
Build Qutput
Program Size: Code=€492 RO-data=2056 7€ ZI-dat
Build - User command #1: fromelf --bin ".\obj\S Fl D .axt" P ".\obi\ Fl D+ .bin"

- —— cureFlashD axt" P ".\obi\ lashDemo.txt™
" . \obj\SecureFlashDemo.axf" - 0 Error(s), 0 Warning(s).

Load "C:\\Users\\CACHENO\\Desktop\\M2351Series BSP_CMSIS_V3.00.004\\SampleCode\\NuMaker_M2353\\SecureFlashDemo\\Keil\\obj\\SecureFlashDemo.axf"
Erase Done.

Application running...
Flash Load finished at 15:10:24

<

Nuvoton Nu-Link Debugger
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Figure 3-12 Compile and Download the Project

4. Figure 3-13 shows the debug mode under Keil MDK. Click “Run” and the debug message will be
printed out as shown in Figure 3-14. User can debug the project under debug mode by checking

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

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

a - o £F ) HardFault R q- o a-la-| A
BrFo s DRREaA-0-3-R-0- 8- %
Bagists d Disassembly [ 3 x|
- J ~
2> £ 1.Run -
e T - . v
< >
R2 3 ]
startup_M2351.5 - x
2. Stop
84 UARTO->BAU _DIVIDER (_ HIRC, 115200): -
I ss
86 |}
" Poes -
. 50
R11 OxFFFFFFFF 91
R12 OFFFFFFFF - s
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Figure 3-13 Keil MDK Debug Mode
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4 NUMAKER-M2351SF SCHEMATICS

4.1 Nu-Link2-Me

Figure 4-1 shows the Nu-Link2-Me circuit. The Nu-Link2-Me is a debugger and programmer that
supports on-line programming and debugging through SWD interface.
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Figure 4-1 Nu-Link2-Me Circuit
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4.2 M2351SF platform
Figure 4-2 shows the M2351SF platform circuit.
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Figure 4-2 M2351SF platform Circuit
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4.3 Extension Connector
Figure 4-3 shows extension connectors of NuMaker-M2351SF.
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Figure 4-3 Extension Connectors Circuit
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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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