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1 OVERVIEW

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

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
and is able to adopt multiple power supply by external power connectors. Furthermore, the Nuvoton-
designed ammeter connector can measure the power consumption instantly, which is essential for the
prototype evaluation. The M2354 target board also has Wi-Fi connectivity on board and LCD display
panel (COM/SEG) for quick development.

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.

[EEluse s ore

1 _89 87 85 83 81 T

samamzmufsn 112114 116448120
Q0000000000
00000000000

G7 99 101103105 107100 111113118117 119121123125027 1 3 & 7

T oo O s »vce AUVOTON
0040 T T ' Nubakel-M2354 Ver 1.1 (@

Figure 1-1 NuMaker-M2354 Board
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2 FEATURES
) NuMicro M2354KJFAE microcontroller with function compatible with:
- M2354LJFAE
- M2354SJFAE
M2354KJFAE extension connectors
Arduino UNO compatible extension connectors
COM/SEG LCD with panel

ETM (embedded trace macrocell) debug interface for instruction and data tracing of a
processor

Wi-Fi module for wireless application
MicroSD Card slot for T-Flash

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 M031 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 HARDWARE CONFIGURATION

3.1 Front View

USB FS Connector PD2/3 LED LCD interface  External Vgge ETM interface

Push Button
Reset Button

5§~ VCOM Switch

ICE USB Connector
ICE Chip:M48SSIDAE
CE Status LED

ff-line Program Button
Nu-Link2-Me

[C3l=m]
External Vs Connector . _:Maarxa e B B4 QMZ&Q,RQ (J
M2354 target board Vpp Switch

Target Chip: M2354KJFAE Target Chip Extension Connector

Figure 3-1 Front View of NuMaker-M2354

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

®  Target Chip: M2354KJFAE (U1)

USB PWR Connector (J2)

Arduino UNO Compatible Extension Connectors (NU1, NU2, NU3, NU4)
M2354 Extension Connectors (JP6, JP7, JP8, JP9)
External Voo Power Connector

External Vss Power Connector

External Vrer Connector (VREF1)

Vop Switch (SW4)

Ammeter Connector (AMMETER)

Reset Button (SW1) and push Button (SW2)
Power LED and PD2/3 LED (LEDG1 and LEDR1)
Wi-Fi Module

COM/SEG LCD interface (JLCD)

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-M2354.

The following lists components and connectors from the rear view:
) Nu-Link2-Me

MCUVCC Power Switch (ICEJPR1)

ICEVCC Power Switch (ICEJPR2)
MicroSD Card Slot: T-Flash Slot

MCUVCC Power Switch
ICEVCC Power Switch

3 G FIEN

3006 OO0

1 1
L. U

Micro SD card Slot

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

Connector Description

JP6, JP7, JP8 and JP9 | Full pins extension connectors on the NuMaker-M2354.

NU1, NU2, NU3 and

NU4 Arduino UNO compatible pins on the NuMaker-M2354.

Table 3-1 Extension Connectors

3.3.1 Pin Assignment for Extension Connectors

The NuMaker-M2354 provides the M2354 target chip on board and full pins extension connectors (JP6,
JP7, JP8 and JP9). Figure 3-3 shows the M2354 extension connectors.

0
d
)
2
D
. C

[25] NuMaker-M2354 Ver 1.1

P8 Pin33 ~ Pin64 Pinl ~ Pin32 Jp6 |

JP7 Pin65 ~ Pin96 Pin97 ~ Pin128 JP9

Figure 3-3 M2354 Extension Connectors
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M2354KJFAE
Header
Pin No. Function
PB.5 / EADCO_CH5 / ACMP1_N / EBI_ADRO / SDO_DAT3/ SPI1_MISO / 12C0_SCL / UART5_TXD
Jrpe.l (1 / USCI1_CTLO/ SCO_CLK /12S0_BCLK / EPWMO_CHO / UART2_TXD / TMO / INTO
PB.4 / EADCO_CH4 / ACMP1_P1/EBI_ADR1/SDO_DAT2/SPI1_MOSI/I2C0_SDA /
Jp6.2 (2 UART5_RXD / USCI1_CTL1/SCO_DAT/12S0_MCLK / EPWMO_CH1 / UART2_RXD / TM1/INT1
PB.3/EADCO_CH3/ACMPO_N / EBI_ADR2/ SDO_DAT1/SPI1_CLK /UART1_TXD/
JP6.3 3 UART5_nRTS/ USCI1_DAT1/SCO_RST/12S0_DI/ EPWMO_CH2 /12C1_SCL/TM4/TM2 / INT2
PB.2 / EADCO_CH2 / ACMPO_P1/ EBI_ADR3/SD0O_DATO/ SPI1_SS/UART1_RXD/
JP6.4 |4 UART5_nCTS / USCI1_DATO/ SCO_PWR /12S0_DO / EPWMO_CH3/12C1_SDA / TM5 / TM3/
INT3
P65 s PC.12 / EBI_ADR4 / UARTO_TXD /12C0_SCL / SPI3_MISO / SCO_nCD / ECAP1_IC2/
: EPWM1_CHO / ACMPO_O
PC.11/EBI_ADRS5 / UARTO_RXD /12C0_SDA / SPI3_MOSI / ECAP1_IC1/EPWM1_CH1/
JP6.6 |6 — - - — — -
ACMP1 O
P67 |7 PC.10/ EBI_ADRG6 / SPI3_CLK / UART3_TXD / ECAP1_ICO/ EPWM1_CH2
P68 s PC.9/EBI_ADR7 / SPI3_SS / UART3_RXD / EPWM1_CH3
PB.1/EADCO_CH1 / EBI_ADR8 / SDO_CLK / SPI1_I2SMCLK / SPI3_I2SMCLK / UART2_TXD /
P69 |9 USCI1_CLK /12C1_SCL/12S0_LRCK / EPWMO_CH4 / EPWM1_CH4 / EPWMO_BRAKEO /
QSPI0_MISO1
PB.0 / EADCO_CHO / EBI_ADR9 / SDO_CMD / SPI2_I2SMCLK / UART2_RXD / SPIO_I2SMCLK /
JP6.10 |10 I2C1_SDA / EPWMO_CHS5 / EPWM1_CHS5 / EPWMO_BRAKE1 / QSPIO_MOSI1
JP6.11 |11 Vss
JP6.12 |12 vDD
1,613 |13 PA.11/ACMPO_PO/EBI_nRD / SC2_PWR / SPI2_SS / USCI0_CLK / 12C2_SCL / BPWMO_CHO0 /
: EPWMO SYNC OUT/TMO EXT/DACL ST
1614 |4 PA.10/ ACMP1_PO/EBI_nWR/SC2_RST/SPI2_CLK / USCIO_DATO / 12C2_SDA / BPWMO_CH1

/ QEIL_INDEX / ECAPO ICO/TM1 EXT /DACO ST
JP6 PA.9 / EBI_MCLK / SC2_DAT / SPI2_MISO / USCIO_DAT1 / UARTL_TXD / BPWMO_CH2 / QEI1_A

JP6.15 115 / ECAPO_IC1/TM4 EXT /TM2 EXT

o6 i PA.8/EBI_ALE / SC2_CLK / SPI2_MOSI / USCIO_CTLL/ UARTL_RXD / BPWMO_CH3/ QEIL B/
: ECAPO IC2 / TM5_EXT / TM3 EXT / INT4

617 |17 PC.13/ EB|_ADR10/SC2_nCD/ SPI2_12SMCLK / USCIO_CTLO / UART2_TXD / BPWMO_CH4 /
: CLKO / EADCO_ST

P68 s PD.12/ EBI_nCS0/ UART2_RXD / BPWMO_CH5 / QEI0_INDEX / CLKO / EADCO_ST / INT5

P69 o PD.11/EBI_nCSL/UARTL TXD / CANO_TXD / QEI0_A/INT6

1P6.20 |20 PD.10/EBI_nCS2/ UARTL_RXD / CANO_RXD / QEIO_B / INT7

P61 ot PG.2/ EBI_ADRLL/ SPI2_SS/12C0_SMBAL /12CL_SCL/ TMO/ LCD_SEG39

P62 o2 PG.3/EBI_ADRL2/ SPI2_CLK / 12C0_SMBSUS / [2CL_SDA / TM1/LCD_SEG38

1P6.23 |23 PG.4/EBI_ADRL3/ SPI2_MISO / TM4 / TM2 / LCD_SEG37

P6.24 |oa PF.11/EBI_ADR14/ SPI2_MOSI/ UART5_TXD / TAMPER5 / TM5 / TM3

1P6.05 o5 PF.10/ EBI_ADR15/ SCO_nCD /1250_BCLK / SPI0_I2SMCLK / UART5_RXD / TAMPER4

1P6.26 |26 PF.9/EBI_ADR16/ SCO_PWR /12S0_MCLK / SPI0_SS / UART5_NnRTS / TAMPER3

627 |27 PF.8/EBI_ADRL7 / SCO_RST/1250_DI/ SPI0_CLK / UART5_nCTS / TAMPER2

1P6.08 s PF.7/EBI_ADR18/ SCO_DAT /1250_DO / SPI0_MISO / UART4_TXD / TAMPERL

1629 |29 PF.6/EBI_ADR19/ SCO_CLK /12S0_LRCK / SPI0_MOSI / UART4_RXD / EBI_nCS0/
: SPI3_12SMCLK / TAMPERO

JP6.30 [30 VBAT

real |a1 PF.5/UART2_RXD / UART2_NnCTS / EPWMO_CHO / BPWMO_CH4 / EPWMO_SYNC_OUT/

X32_IN / EADCO ST
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M2354KJFAE
Header
Pin No. Function
P632 |32 PF.4 / UART2_TXD / UART2_nRTS / EPWMO_CH1 / BPWMO_CH5 / X32_OUT
psl |3 PH.4/ EBI_ADR3/SPI1_MISO/LCD_SEG36
P82 |aa PH.5/EBI_ADR2/ SPI1_MOSI/LCD_SEG35
P83 |35 PH.6 / EBI_ADR1/SPI1_CLK/LCD_SEG34
P84 |36 PH.7 / EBI_ADRO/ SPI1_SS/LCD_SEG33
P85 |37 PF.3/EBI_nCS0/UARTO_TXD/12C0_SCL/ XT1_IN/BPWM1_CHO
pss  |ss PF.2/EBI_nCS1/UARTO_RXD /12C0_SDA/QSPIO_CLK / XT1_OUT / BPWM1_CH1
JP87 |39 VSS
JP88 |40 VDD
peo | PE.8 / EBI_ADR10 / [2S0_BCLK / SPI2_CLK / USCI1_CTL1/ UART2_TXD / EPWMO_CHO /
: EPWMO BRAKEO / ECAPO ICO/TRACE DATA3/LCD SEG32
P810 a2 PE.9 / EBI_ADR11/[2S0_MCLK / SPI2_MISO / USCI1_CTLO / UART2_RXD / EPWMO_CH1 /
: EPWMO BRAKE1/ ECAPO IC1/TRACE _DATA2/LCD SEG31
P81l a3 PE.10/EBI_ADR12/12S0_DI/ SPI2_MOSI/ USCI1_DATO/ UART3_TXD / EPWMO0_CH2 /
: EPWM1 BRAKEO / ECAPO IC2/ TRACE _DATA1/LCD SEG30
P82 laa PE.11/EBI_ADR13/12S0_DO/SPI2_SS / USCI1_DAT1/UART3_RXD / UART1_nCTS/
' EPWMO CH3/EPWM1 BRAKE1/ECAP1 IC2/TRACE_DATAO
1P813 |45 PE.12/EBI_ADR14/12S0_LRCK / SPI2_I2SMCLK / USCI1_CLK / UART1_nRTS / EPWMO_CH4 /
: ECAP1 IC1/TRACE CLK
ps1a las PE.13/EBI_ADR15/12C0_SCL / UART4_nRTS / UART1_TXD / EPWMO_CHS5 / EPWM1_CHO /
: BPWM1 CH5/ECAP1 ICO
P815 a7 PC.8/EBI_ADR16/12C0_SDA/UART4_nCTS/UART1_RXD / EPWM1_CH1/BPWM1_CH4
P816 las PC.7/ EBI_AD9/ SPI1_MISO / UART4_TXD / SC2_PWR / UARTO_nCTS / 12C1_SMBAL /
P8 : EPWM1 CH2/BPWMZL CHO/TMO /INT3
1817 lao PC.6/EBI_AD8/ SPI1_MOSI/ UART4_RXD /SC2_RST / UARTO_nRTS/12C1_SMBSUS /
: EPWM1 CH3/BPWMZL CH1/TM1/INT2
[ PA.7/EBI_AD7/SPI1_CLK/SC2_DAT /UARTO_TXD/I2C1_SCL/TM4 / EPWM1_CH4/
: BPWM1 CH2/ACMPO WLAT / TM2/INT1
P89 51 PA.6/EBI_AD6 / SPI1_SS/SC2_CLK/UARTO_RXD /12C1_SDA/TM5/ EPWM1_CH5 /
: BPWM1 CH3/ACMP1 WLAT / TM3/INTO
JP8.20 |52 VSS
JP8.21 |53 VDD
JP8.22 |54 LDO_CAP
IP8.23 |ss PA.5/QSPI0O_MISO1/SPI1_I2SMCLK / SC2_nCD / UARTO_nCTS / UART5_TXD / 12C0_SCL /
: CANO TXD / UARTO TXD / BPWMO CH5/ EPWMO CHO / QEIO INDEX /LCD SEG29
PA.4/QSPIO_MOSI1/ SPI0O_I2SMCLK / SCO_nCD / UARTO_nRTS / UART5_RXD / 12CO_SDA /
JP8.24 (56 CANO_RXD / UARTO_RXD / BPWMO_CH4 / EPWMO_CH1 / QEI0O_A/LCD_SEG28
PA.3/QSPI0_SS/SPI0_SS/SCO_PWR / UART4_TXD / UART1_TXD /12C1_SCL / 12C0_SMBAL
JP8.25 |57 /LCD_SEG27 / BPWMO_CH3 / EPWMO_CH2 / QEI0_B / EPWM1_BRAKE1
PA.2/ QSPIO_CLK / SPI0_CLK / SCO_RST / UART4_RXD / UARTL_RXD / 12C1_SDA/
JP8.26 (58 I2C0_SMBSUS / LCD_SEG26 / BPWMO0_CH2 / EPWM0_CH3
p8.27 |so PA.1/QSPIO_MISOO/ SPI0_MISO / SCO_DAT / UARTO_TXD / UART1_nCTS /12C2_SCL/
: LCD SEG25/BPWMO CH1/EPWMO CH4/DAC1 ST
Ip8.28 leo PA.0/ QSPI0O_MOSIO/ SPI0_MOSI / SCO_CLK / UARTO_RXD / UART1_nRTS /12C2_SDA/
: LCD SEG24 / BPWMO CHO / EPWMO_CH5 / DACO_ST
JP8.29 |61 VDDIO
1P8.30 |62 PE.14 / EBI_AD8/UART2_TXD / CANO_TXD / LCD_SEG23
P83l |63 PE.15/EBI_AD9/ UART2_RXD / CANO_RXD / LCD_SEG22
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M2354KJFAE
Header
Pin No. Function
JP8.32 |64 nRESET
P71 les PF.0/ UARTL TXD/12C1_SCL/ UARTO_TXD / BPWML_CHO/ ICE_DAT
72 les PF.1/ UARTL RXD/12CL_SDA/ UARTO_RXD / BPWML_CH1/ ICE_CLK
P73 e PD.9/EBI_AD7/12C2_SCL/ UART2_nCTS / LCD_COM7/SEG40
P74 los PD.8/EBI_AD6/12C2_SDA/ UARTZ_nRTS / LCD_COM6/SEG41
75 6o PC.5/EBI_AD5/ QSPI0_MISOL / UART2_TXD / [2CL_SCL / CANO_TXD / UART4_TXD /
: EPWM1 CHO/LCD COMS/SEG42
76 o PC.4/ EBI_AD4/ QSPI0_MOSI1/ SCL _nCD /12S0_BCLK / SPIL_I2SMCLK / UART2_RXD /
: I2C1 SDA / CANO RXD/ UART4 RXD / EPWML CH1/LCD COM4/SEG43
w77 | PC.3/EBI_AD3/ QSPI0_SS / SCL_PWR /1250_MCLK / SPIL_MISO / UART2_nRTS /
: I2C0_SMBAL / UART3 TXD / EPWML1 CH2/LCD COM3
[ . PC.2/ EBI_AD2/ QSPI0_CLK / SCL_RST /1250 _DI/ SPIL_MOSI/ UART2_NnCTS / 2C0_SMBSUS
: / UART3_RXD / EPWM1_CH3/LCD_COM?2
[ . PC.1/EBI_AD1/QSPIO_MISOO0/SCL DAT /1250 DO/ SPIL_CLK / UART2 TXD /12C0_SCL/
: EPWM1 CH4/LCD COM1/ACMPO O / EADCO ST
710 |va PC.0/EBI_ADO/ QSPI0_MOSIO/ SCL_CLK /12S0_LRCK / SPIL_SS / UART2_RXD / 12C0_SDA/
: EPWM1 CH5/LCD COMO / ACMP1 O
JpP7.11 |75 Vss
p7.12 |76 VDD
713 |77 PG.9/ EBI_ADO/ BPWMO_CH5 / LCD_SEG21
P714 |78 PG.10/ EBI_ADL/ BPWMO0_CH4 / LCD_SEG20
P715 |79 PG.11/EBI_AD2/ BPWMO0_CH3/LCD_SEG19
JP716 lso PG.12/ EB|_AD3/BPWMO0_CH2/LCD_SEG18
JP7
717 le1 PG.13/ EB|_AD4/ BPWMO0_CHL/LCD_SEGL7
P78 ez PG.14 / EBI_AD5/ BPWMO_CHO/ LCD_SEG16
JP7 10 le3 PG.15/ LCD_SEG15/ CLKO / EADCO_ST
3P720 |sa PD.7/ UARTL_TXD /12C0_SCL/ SPIL_MISO / USCIL_CLK / SCL_PWR / LCD_SEG14
721 les PD.6/ UARTL_RXD /12C0_SDA / SPIL_MOSI/ USCIL_DAT1/SCL_RST/LCD_SEG13
P722 lss PD.5/12CL_SCL/ SPIL_CLK / USCIL_DATO/SCL_DAT
P723 lg7 PD.4/USCIO_CTLO/12C1_SDA/ SPIL_SS/ USCIL_CTL1/ SCL_CLK / USB_VBUS_ST
Jp724 o8 PD.3/EBI_AD10/ USCIO_CTLL/SPI0O_SS/ UART3 nRTS / USCIL_CTLO/ SC2_PWR/SCL nCD
: / UARTO TXD
P725 lss PD.2/ EBI_ADL11/ USCIO_DATL/ SPI0_CLK / UART3_nCTS / SC2_RST / UARTO_RXD
726 190 PD.1/EBI_AD12/ USCIO_DATO/ SPI0_MISO / UART3_TXD / 12C2_SCL / SC2_DAT
P727 lo1 PD.0/EBI_AD13/ USCIO_CLK / SPI0_MOSI / UART3_RXD / [2C2_SDA / SC2_CLK / TM2
P7.28 |92 VLCD
1729 lo3 PA.12/1250_BCLK / UART4_TXD / 12C1_SCL / SPI2_SS / CANO_TXD / SC2_PWR /
: BPWM1 CH2 / QEIL INDEX/ USB_VBUS
15730 loa PA.13/1250_MCLK / UART4_RXD / 12C1_SDA / SPI2_CLK / CANO_RXD / SC2_RST /
: BPWM1 CH3/QEIL A/USB D-
p7a1 los PA.14/1250_DI/ UARTO_TXD / SPI2_MISO / 12C2_SCL / SC2_DAT / BPWML_CH4 / QEIL B/
: USB D+
p732 los PA.15/1250_DO / UARTO_RXD / SPI2_ MOSI/ 12C2_SDA / SC2_CLK / BPWML_CH5/
: EPWMO SYNC IN/USB OTG ID
P9 lpor  lo7 PE.7/SD0_CMD / UART5_TXD / QEIL_INDEX / EPWMO_CHO/ BPWMO_CH5/ LCD_SEG12
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M2354KJFAE
Header
Pin No. Function

IP9.2 08 PE.6/SD0_CLK/SPI3_I2SMCLK / SC0O_nCD /USCIO_CTLO/ UART5_RXD / QEI1_A/
: EPWMO0 CH1/BPWMO0 CH4/LCD SEG11

a3 |oe PE.5/EBI_nRD/SDO_DAT3/SPI3_SS/SC0_PWR/USCIO_CTL1/QEI1_B/EPWMO0_CH2/
' BPWMO CH3/LCD SEG10

IP9.4 100 PE.4/EBI_nWR /SDO_DAT2/SPI3_CLK/SCO_RST/USCIO_DAT1/ QEIO_INDEX/
’ EPWMO CH3/BPWMO CH2/LCD SEG9

™ PE.3/EBI_MCLK / SDO_DAT1/ SPI3_MISO / SCO_DAT / USCIO_DATO/ QEIO_A / EPWMO_CH4 /
’ BPWMO CH1/LCD SEGS8

P96 |02 PE.2 / EBI_ALE / SDO_DATO/ SPI3_MOSI/ SC0_CLK / USCIO_CLK / QEI0_B / EPWMOQ_CH5 /
’ BPWMO CHO/LCD SEG7

JP9.7 [0z [VSS

JP9.8  |104 VDD
PE.1/EBI_AD10/ QSPIO_MISO0/ SC2_DAT /1250_BCLK / SPIL_MISO / UART3_TXD /

JP9.9 1105 ipc1 SCLUART4 nCTS/LCD_SEG6

ro10 |os  |PEO/EBI_ADIL/ QSPIO_MOSIO/ SC2_CLK / 12S0_MCLK / SPI_MOSI / UART3_RXD |
I2C1_SDA/ UART4_nRTS / LCD_SEG5

po1s |y |PH-B/EBI_ADL2/QSPI0_CLK/SC2_PWR /1250_DI/ SPI1_CLK / UART3_NRTS / 12C1_SMBAL /
12C2_SCL7 UARTL TXD/LCD_SEG4

ro12 o |PH-9/EBI_ADI3/QSPI0_SS/SC2_RST/1250_DO / SPIL_SS / UART3_NCTS / 12C1_SMBSUS /
12C2_SDA/ UARTL RXD/ LCD_SEG3

013 |log  |PH-10/EBL_AD14/QSPIO_MISO1/SC2_nCD /1250_LRCK / SPIL_IZSMCLK / UARTA_TXD

UARTO TXD /LCD SEG2
P14 |10 PH.11/EBI_AD15 / QSPI0_MOSI1 / UART4_RXD / UARTO_RXD / EPWMO_CH5 / LCD_SEG1

PD.14/ EBI_nCS0/ SPI3_I2SMCLK / SCL_nCD / USCIO_CTLO / SPIO_I2SMCLK / EPWMO_CH4 /
LCD SEGO

JPo.16 [112  [VSS

JP9.15 |111

JP9.17 |113 Vsw

JP9.18 |114 VDD

JP9.19 |[115 LDO_CAP

PB.15/ EADCO_CH15/ EBI_AD12/ SC1_PWR / SPI0_SS / USCIO_CTL1/ UARTO_nCTS/
JP9.20 1116 UART3_TXD / 12C2_SMBAL / EPWM1_CHO/ TMO_EXT / USB_VBUS_EN

PB.14 / EADCO_CH14 / EBI_AD13 / SC1_RST/SPI0_CLK / USCIO_DAT1 / UARTO_nRTS /

JP9.21 [117 UART3_RXD / 12C2_SMBSUS / EPWMO_BRAKEL / EPWM1_CH1/TM1_EXT / CLKO /
USB_VBUS_ST

PB.13/ EADCO_CH13 / DAC1_OUT / ACMPO_P3/ACMP1_P3/ EBI_AD14/SC1_DAT/

JP9.22 [118 SPI0_MISO / USCIO_DATO / UARTO_TXD / UART3_nRTS / 12C2_SCL / EPWM1_CH2 / TM2_EXT /
TM4 EXT

PB.12 / EADCO_CH12 / DACO_OUT / ACMPO_P2 / ACMP1_P2/ EBI_AD15/SC1_CLK /

JP9.23 119 SPI0_MOSI / USCIO_CLK / UARTO_RXD / UART3_nCTS / 12C2_SDA / SDO_nCD/ EPWM1_CH3 /
TM3_EXT / TM5_EXT

JP9.24 [120 AVDD

JP9.25 [121 VREF

JP9.26 [122  [AVSS

Jpo27 liza  |PB.1L/EADCO_CHI1/EBI_ADRL6/ UARTO_NCTS / UARTA_TXD/ 12C1_SCL / CANO_TXD /
SPI0_12SMCLK / BPWM1 CHO / SPI3_CLK

Jpo.28 liza  |PB-10/EADCO_CH10/EBI_ADRI7/ USCI1_CTLO/ UARTO_NRTS / UART4_RXD / 12C1_SDA /
CANO RXD / BPWM1 CH1/SPI3 SS

Jpo20 |12 |PB.9/ EADCO_CH9/EBI_ADRIS/USCII_CTL1/ UARTO_TXD/ UARTI_NCTS / [2C1_SMBAL/
12C0 SCL / BPWM1 CH2/ SPI3 MISO / INT7

Jpo30 |12 |PB:8/ EADCO_CH8 / EBI_ADRI9/USCI1_CLK/ UARTO_RXD / UARTI_NRTS /12C1_SMBSUS /

12C0_SDA / BPWM1 _CH3/ SPI3_MOSI/INT6

PB.7 / EADCO_CH7/ EBI_nWRL / USCI1_DATO/ UARTL_TXD / EBI_nCS0/ BPWM1_CH4 /
JP9.31 |127 EPWM1_BRAKEO / EPWM1_CH4 / INT5/ USB_VBUS_ST/ACMPO_O
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M2354KJFAE

Header
Pin No. Function

PB.6 / EADCO_CH6 / EBI_nWRH / USCI1_DAT1/UART1_RXD / EBI_nCS1/BPWM1_CH5 /
JP9.32 1128 EPWM1_BRAKE1/EPWM1_CH5/INT4/USB_VBUS_EN/ACMP1_O

Table 3-2 M2354KJFAE Full-pin Extension Connectors and GPIO Function List
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3.3.2 Arduino UNO Compatible Extension Connectors

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

)
>
<
wn
o«
< vec | mosT | GND | - |
= | pece [ vss [ pH.1e |
o
X
[}
=
=]
= MISO | CLK | RESET | ss |
PE.1 | PH.8 | nRESET | PH.9 |
UARTL_RXD | BPWM@_CH3 | PA.8 Do A5 PB.6 ADCO_CH6
UARTL_TXD | BPWM@_CH2 | _ PA.9 D1 A4 PB.7 ADCO_CH7
12C6_SCL | EPWMI_CH4 | PC.1 D2 A3 PB.8 ADCO_CH8
I2Ce_SDA | EPWM1_CH5 PC.0 D3 A2 PB.9 ADCO_CH9
EPWMO_CHe PE.7 D4 AL PB.10 ADCO_CH10
EPWM@_CH1 PE.6 D5 A0 PB.11 ADCO_CH11
EPWML_CHO | PC.12 D6
EPWML_CH1| PC.11 D7 N
EPWML CH3 |  PC.9 D8 S5
EPWML CH2 | PC.10 D9 VSs
SPIO_SS | EPWM@_CH2 PA.3 D10 SV
SPT@_MOST | EPWM@_CHS PA.0 D11 3V
SPI@_MISO | EPWM_CH4 |  PA.1 D12 RST
SPIO_CLK | EPWM@_CH3 PA.2 D13 TOREF VDD
Vss Vss NG
VREF VREF
[ 12c1_spa PG.3 SDA
| 12c1_scL PG.2 SCL

Figure 3-4 Arduino UNO Compatible Extension Connectors
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NuMaker-M2354 NuMaker-M2354
rleader i‘:&“uﬁﬁgbd‘f\lg’ GPIO Pin of M2354 rieader CA‘:g“u‘?ggbdf’\lg’ GPIO Pin of M2354

NU4.1 DO PA.8 NU2.6 A5 PB.6

NU4 NU4.2 D1 PA.9 NU2 NU2.5 A4 PB.7
NU4.3 D2 pC.1 NU2.4 A3 PB.S
NU4.4 D3 PC.0 NU2.3 A2 PB.9
NU4.5 D4 PE7 NU2.2 AL PB.10
NU4.6 D5 PE.6 NU2.1 AO PB.11
NU4.7 D6 PC.12 NU1.8 VIN
NU4.8 D7 PC.11 NU1.7 VSS

NUL

NU3.1 D8 PC.O NUL.6 VSs :
NU3.2 D9 PC10 NU1.5 5V

NU3
NU3.3 D10 PA.3 NU1.4 3V
NU3.4 D11 PA.O NU1.3 RST nRESET
NU3.5 D12 PA.1 NU1.2 IOREF Vb
NU3.6 D13 PA.2 NU1.1 NC -
NU3.7 AVSS GND
NU3.8 VREF Vrer
NU3.9 SDA PG.3
NU3.10 scL PG.2

Table 3-3 Arduino UNO Extension Connectors and M2354KJFAE Mapping GPIO List
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3.4 Power Supply Configuration

The NuMaker-M2354 is able to adopt multiple power supply. External power source includes NU1 Vin
(7 Vto 12 V), Vop (depends 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-M2354.

3.4.1 VIN Power Source

Table 3-4 presents the Vin power source.

NuMaker-M2354

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 5V and supplies it to NuMaker-
M2354.

Table 3-4 Vin Power Source

3.4.2 5V Power Sources

Table 3-5 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 M2354 target board and Nu-Link2-Me.
USB connector on NuMaker-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.

Table 3-5 5V Power Sources

3.4.3 3.3V Power Sources

Table 3-6 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 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: SW4.1(NU1 3VCC) should be switched to ON.
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UP1 converts NU1_5VCC to 3.3 V and supplies 3.3 V
UP1 NU1 5VCC to M2354 target board.

Note: SW4.1(NU1 3VCC) should be switched to ON.

Table 3-6 3.3 V Power Sources
3.4.4 1.8V Power Sources

Table 3-7 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.

UP3 converts NU1_5VCC to 1.8V and supplies 1.8V to

UP3 NU1_5VCC ; .
- internal Vooio pin.

Table 3-7 1.8V Power Sources
3.45 Power Connectors

Table 3-8 presents the power connectors.

Connector Comment

Vob connector on the NuMaker-M2354.
JP13,JP14,JP15 ) )
Note: M2354 operating voltage range is from 1.7 V to 3.6 V.

JP4, JP5, JP10 and

JP11,JP12 Vss connector on the NuMaker-mM2354.

JPR_VBAT VBAaT connector on the NuMaker-M2354.

Table 3-8 Power Connectors
3.4.6 USB Connectors

Table 3-9 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-M2354 for power supply.

Table 3-9 USB Connectors
3.4.7 Power Switches

Table 3-10 presents the power switches.

Switch Comment
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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 1.8 V/ 3.3 V.

SW4_PowerSelect Configures the target chip power source from ICE or NU1_3VCC.

Table 3-10 Power Switches
3.4.8 Power Supply Models

3.4.8.1

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

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

ICE USB Connector (ICEJ3)

Nu-Link2-Me

A [t
w AUVOTOMN
[>] NuMaker-M2354 Ver 1.1

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. 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. Connect the external power supply to ICEJ3.

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 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 33V e 3.3V (default) (default 33V off - - output
Connect 3.3V 5V
3 5V to PC v (default) 33V off B B output
-: Unused.
Note:
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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 3-11 Supply External Power through Nu-Link2-Me

3.4.8.2 External Power Supply through M2354 target board to Target Chip

The external power supply sources on M2354 target board are shown in Figure 3-6.

External Vpp Connector(JP13)  USB FS Connector(J2)

! & )en
~vce MUVOTO!
NuMaker-M2354 Ver 1.1

External V¢ Connector(JP12) NU1 pin8(Vin)

Figure 3-6 External Power Supply Sources on M2354 target board

To use Vin or J2 as external power supply source, please follow the steps below:
1. Switch the SW4.2 to ON.
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 JP13/JP14/JP15 as external power supply source, please follow the steps below:

1. Switch the SW4 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 JP13.

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

1. Switch the SW4.2 to ON.
2. Separate the Nu-Link2-Me from NuMaker-M2354.

3. Connect the external power supply to Vin or J2.
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To use JP13/JP14/JP15 as external power supply source with Nu-Link2-Me separated from NuMaker-
M2354, please follow the steps below:

1. Switch the SW4 to OFF.
2. Separate the Nu-Link2-Me from NuMaker-M2354.

3. Connect the external power supply to JP13.

External Vpp Connector(JP13)  USB FS Connector(J2)

Separate Nu-Link2-Me

-vee MIUVOTOMN )

[55] NuMaker-M2354 Ver 1.1

External V¢ Connector(JP12)  NU1 pin8(Vin)

Figure 3-7 Separate the Nu-Link2-Me from NuMaker-M2354

Table 3-12 presents all power models when supplying external power through the M2354 target board.
The M2354 target board external power sources are highlighted in yellow.

. ICEJPR1 ICEJPR2 .
Target Chip o SwA4 ICE Chip
Model Voltage Vin J2 ICEJ3 Selection JP13 (MCU\./CC[g] (ICE\{CC)[3] Voltage
Selection Selection
7V ~12V SW4.2 Remove
4 3.3V Input - - ON 3.3 V output resistor 33V 3.3V
Connect SW4.2 Remove
5 3.3V - to PC - ON 3.3 V output resistor 3.3V 3.3V
Connect to DC Input Remove
~ -8 -8
6 |1.8V~36V PC OFF 18v-~36V] resistor 1.8Vv/33V |18V/33V
Nu-Link2-Me DC Input
7 [18v~36Vv| -B -8 removed OFF [ev sey - - -
-: Unused.
Note:
1. The Vin input voltage will be converted by voltage regulator UP2 to 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. JP13 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 3-12 Supply External Power for M2354 target board
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3.5 External Reference Voltage Connector
Table 3-14 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 3-13 External Reference Voltage Connector

3.6 Ammeter Connector
Table 3-14 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 3-14 Ammeter Connector

Remove the R16 Resistor

nuv
[>2] NuMaker-M2354 Ver 1.1 L

Figure 3-8 Wiring between Ammeter Connector and Ammeter

3.7 Push-Buttons
Table 3-15 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.
SW2 Push-Button to control application process.

Table 3-15 Push-Buttons

3.8 MicroSD Card Slot
U9: MicroSD card slot for application use.
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3.9 SWD/ETMi

NuMaker-M2354

nterface

The ETM is a debug interface that enables reconstruction of program execution. It provides instruction
and data tracing of a processor. The traced data can be used to capture events leading to a
breakpoint, or used for code coverage statistics or execution information.

ETM1: SWD / ETM interface connector with 20 pins on the NuMakerM2354 board.

3.10 LEDs
Table 3-16 presents the LEDs.
Component Comment
Power LED The power LED indicates that the NuMaker-M2354 is powered.
PD2, PD3 LED The LED is connected to the target chip PD.2 and PD.3.

and ICES3

ICESO, ICES1, ICES2

Nu-Link2-Me status LED.

Table 3-16 LEDs

3.11 Wi-Fi Module (ESP-12)
U10: Wi-Fi Module ESP-12 on the NuMaker-M2354 board for application use.

Nll\jﬂl\gglgir- ESP-12 Description
UART4_RXD UTXD_ESP12 | UART data out from ESP-12
UART4_TXD URXD_ESP12 | UART data in from ESP-12
UART4_nRTS UCTS_ESP12 | CTS pin for flow control
UART4_nCTS URTS_ESP12 | RTS pin for flow control
PD.12 I00_ESP12 General Purpose Input/Output Interface
PC.13 RST_ESP12 General Purpose Input/Output Interface
J5 I00_ESP12 For Wi-Fi updated
Table 3-17 Optional Function of ESP-12
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3.12 HTN-LCD Panel
The NuMaker-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)

G et
&3 0

==L
e AUVOTOMN )

NuMaker-M2354 Ver 1.1

Figure 3-9 LCD interface
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3.13 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.

3.13.1 VCOM Switches

Table 3-18 presents how to set the VCOM function by ICESW2.

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

Off: Disconnect target chip PA.6 (UARTO_RXD) to Nu-Link2-Me.

Note: Pin 3 and 4 is unused.

Table 3-18 VCOM Function of Nu-Link2-Me
3.13.2 Status LEDs

Table 3-19 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 | Flashx 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 3-19 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.

- -— w |
i5 Setup - NuMicro Nu-Link Driver for Keil . I.il_'l_J-”'

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 USE Driver (optional )i

EN: http: {fforum. nuvoton. com

SC: httpe ffwww. nuvoton-meu. 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 -

iliE ZAST D~ |
o - =J
IcEDs BB L BB RX[

£ MS\ {===

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.

GND

e MUVOTON @

NuMaker-M2354 Ver 1.1

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 D EHBF B EX®

F Network adapters ~
E Portable Devices
v 5 Ports (COM & LPT)
ﬁ Mu-Link2 Virtual Com Port (COM34)

= Print queues

[ Printers
I Processors
B7 Security devices o
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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.

ﬁ PuTTY Configuration M

Category:
B- Sgssion | Basic options for your PuTTY session |

Serial line

- Keyboard
- Bell

- Features R

- Window ) Raw ) Telnet ) Rlogin ) 5SH i@ Seral

- Appearance
gzﬁa\riour Load, save or delete a stored session

. Translation Saved Sessions
- Selection

- Colours -

&1 Connection Default Settings Load
- Data
e
- Rlogin
- 55H
- Serial

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

About l [ Help ] [ Cpen ] 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 Wiew Project Flash Debug Peripherals Tools 5VCS  Window Help
& - @ & i | | |=q | = = ik 1| B createnode 25 a-| o &|[F) %
=é' |£2|Template E£\|£ "?@
=9 Project: Template —
45 Template Device ] Target I Output] Usting] User ] C/CH] Asm ] Linksr Debug ]Util'rties]
I omsis " Use Smulator  with restrictions Settings | | Use: [Nuvoton Nu-link Debugger || Settings
3 Library ™ Limit Speedto Real-Time
= L5 User
2 mainc ¥ Load Application at Startup ¥ Runto main() ¥ Load Application at Startup ¥ Run to main()
’ CMSIS inmahzaﬂon File: J inmahzaﬂon File J
Restore Debug Session Settings Restore Debug Session Settings
¥ Breakpoints ¥ Toolbox ¥ Breakpaints ¥ Toolbox
¥ Watch Windows & Pefformance Analyzer [v Watch Windows
v Memory Display V¥ System Viewer v Memory Display v System Viewer
CPUDLL: Farameter: Driver DLL: Farameter:
[SARMCM3.DLL | [SARMCM3.DLL |
Diglog DLL: Parameter: Diglog DLL: Parameter:
[DARMCM1.DLL | [TARMCM1.DLL |
™ Wam ff outdated Executable is loaded ™ Wam ff outdated Executable is loaded
Manage Component Viewer Description Files ... |
< |
Ee.. [@5.. (O r. 0,1 L [ ok | canca | Defauts | Help

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

l NS @ % @]9 o 0| ™ RE R E 15| B9 createnoge el a-| o oo @) A
@ ‘@ E§|&|Template E$|£%.9@
R »E Options for Target T
[ERH Project: Template
&5 Template Device | Target | Output | Listing | User | C/Co+ | Asm | Linker | Deb
@0 Cmss ke Fiash Men Gommand
@ Library @+ Use Target Driverfor Fizsh Programming ¥ Use Debug Driver

E| E User
i main.c — Use Debug Driver — ﬂl ¥ Update Target before Debugging

CMSIS TnitFile: | B

™ Use Bxtemal Tool for Flash Programming

Arguments: I
™ Run Independerit

- Configure Image File Processing (FCARM):
Output File: Add Output File to Group:
[cmsis Rd!
Image Fies Root Folder: | I™ Generate Listing

< |
P... |@B...| {3 r. DT

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 Projet Flash Debug Peripherals Tools SVCS Window Help .
131!\ bR 0| e | PR EE | B o gur\ sof @B
- 98] seannamoeme 1 K| B 6 Y @
Project =8
= % Project: SecureFlashDemo
i3 SecureFlashDemo
e @ omsis
@ L) system M2351.c .
[ startup_m23515 1. REbuud
5@ User
@._] main.c
& & Library
@ L] retarget.c
@ ) elke
@0 wc 3. Download
@ 1 sysc
@ 1) gpioc
@ ) qspic
@ ) erypto.c
@ ) timerc
) MKROMLib_Keil lib
& | WinbondSecureflash
) srLiblib

2. Successfully compile

4. Start/Stop Debug

Z
C
<
>
P
m
7
<
N
(O8]
a1
a
C
wn
m
Py
<
>
Z
C
>
—

4] | B
o). |[@pooks| {} Func. Dy Tem
Build Output

Program Size: Code=€45%2 RO-data=205€ RW-data=g876 ZI-data=6€984

[Aftgf Build - User command #1: fromelf --bin ".\obj\SecureFlashDemo.axf" --output ".\obj\SecureFlashDemo.bin"
cureFl D -axt® P =.\ob3j\ Fl D txt*

.\obj\SecureFlashDemo.axf" - 0 Error(s), 0 Warning(s).
Load "C: \\Ullxl\\mﬂo\\msnup\\m3515".\0' BSP_CMSIS_V3.00.004\\SampleCode\\ -_M2353\\ 1 \\Keil\\obj\\SecureFlashDemo.axt™
Erase Done.
|IApplication running...

Flash Load finished at 15:10:24

<

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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2 |AR EWARM

This section provides steps to beginners on how to run a project by using IAR EWARM.

1.
2.

Double click the “Blinky.eww” to open the project.
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.

NuMaker-M2354

@ 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: IAR Embedded Workbench 8 50.4 (C\Program Files (xBE)\AR 5 ms\Embedded Workbench 8 oc.dll)

Build Debug Log

Ready -. CAP NUM| ovR B

Figure 4-13 IAR EWARM Window

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

: 71 1. Make

e, 2. Successfully compile
3. Download and Debug

[y

Build Debug Log

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

Dec.

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

NuMaker-M2354

[

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.

-
= C/C++ - Eclipse

PpEy—

Oitems selected

r
Import [ESSEER
dit Source Refactor Navigate Search Project R| S lmpo
il New Alt+ShiftsN > F (| ¥ || Select \
Open File... Create new projects from an archive file or directory. E - 5 I @ C/C++
Close Ctrl+W =78
Close All Ctrl+Shift+W Select an import source: -
Save Ctrl+S type filter text i
Save As... a (= General "
Save All Ctrl+Shift+S >
7 3 I [ Existing Projects into Workspace I
Revert
T
e [T1 Preferences
- : a = CfCrr e
Srndtin - C/C++ Executable
Refresh F5 &% C/C++ Project Settings
Convert Line Delimiters To » Existing code as Autotools project
Existing Code as Makefile Project
Print... Ctrl+P > B2 Git L
Switch Workspace » > [ Install
R » = Oomph
cSare » [= Remote Systems
- o RDAA ke =
ms &3 v =0
Properties Alt+Enter P 4 F
1 main.c [Template/User]
emp ] @ < Back Next > o=
Exit
|
— 4
Figure 4-17 Import the Project in NuEclipse
& C/C-- - Eclipee - X
File FEdit Source Refactor Navigate Search Project Run Window Help
ks v'\\f‘%'rﬁvﬁﬁvﬁ%““' ooox [ [Quickaccess ||| g | BG4 pebus
[ Project Explorer 52 5 E|« ¥ = 5 | ImportProjects =85 o x H0 \ T =g
Select a directory to search for existing Eclipse projects. 4 o -

5 ® Select root directory; |ssktop\M235\BSP\NEW\M2354BSP-master\SampleCode\NuMsken Blinky ~ || Browse...

O Select archive file: Browse...

Projects:
6 Blinky (C:\Users\CACHEN Desktop\M2 2354B5P p I scectm
Deselect Al
Refresh
< >
Options
[ Search 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
Waorking sets: Select...

An outline is not available.

< EB-m-=0

@ < Back Next > | Finish I Cancel
L

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

Dec. 25, 2020

Page 37 of 54

Rev 1.00



NUVOTON NuMaker-M2354

—

settings are the same as settings in Figure 4-20.

& C/Ce+ - Edlipse
File Edit Source Refactor Navigate Sear

(i |- & -@is|&

- X
Project szdnw Help

n N Project - Q-i®mE g i - [quick access || g | [Ef C/Crs | 45 Debug

Close Project

B&le 7 =@ Fox o @v AT =8O
s Build All Ctrl+B

Build Configurations > N

An outling is not avsilsble.

Build Project

1 Build Working Set >
Clean...

+~  Build Autematically

Make Target >
L. »
Properties

3

Prablems asks | @ Console 2

Mo consoles to display at this time.

#E-m-= 0

5 Blinky
S & Properties for Blinky o x x
File Edit Source Refactor Navigate Search Project
. g T type filter text Settings O - |
oi- [®~% - wiv] &%l g | &5 (B 45 vebus
7 5 Resource .
5 Project Explorer 53 B&|s® =0 Builders g7 =an
5 Blinky v C/C++ Build Configuration: | Release [ Active ] | | Manage Configurations... -
= L
Build Variables
- not availzble.
Environment
& Tool Settings ) Toolchains M Devices & Build Steps Build Artifact inary Parsers | 1| *
(2 Target Processor ARM family cortex-m23 v
Tools Paths (%2 Optimization
C/Cor General & Warnings 2 Architecture armvB-m.base ~
Linux Tools Path (£ Debugging Instruction set | Thumb {-mthumb) v
Project References v 1 Cross ARM GNU Assembler
Run/Debug Settings (5 Preprocessor TR
Task Repository (2 Includes Endianness Little endian (-mlittle-endian) ~
ec)
WikiText & Wamings Float ABI Toolchain default v
(2 Miscellanous
v 1 Cross ARM GNU C Compiler FPU Type Toolchain default v
2 Preprocessar )
4 Unaligned access | Toolchain default v
3 Includes
(% Optimization AbrckEd family | Generie (-mepu=generic)
5 Warmings
2 Miscellaneous Feature crc Toolchain default
v ) Cross ARM GNU C Linker Feature crypto | Toalchain default
(8 General
3 Libraries Feature fp Toolchain defaut
pec)
&2 Miscellaneous Feature simd Evsiiizs (b,
v 1 Cross ARM GNU Create Flash Image
3 General Code model Small (-memadel=small
~ 1 Cross ARM GNU Print Size Strict align (-mstrict-align)
(2 General
Other target flags | ~
3 bse
v
] v
@ oK Cancel
5 Blinky

Figure 4-20 Project Properties Settings
4. Click the “Blinky” project and build the project.
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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.
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Figure 4-22 Open Debug Configuration
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~
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Filter matched 8 of & items e
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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
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Figure 4-24 Debugger Tab Configuration
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Note 1: 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.
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Figure 4-26 NuEclipse Debug Mode
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Figure 4-27 Debug Message on Serial Port Terminal Windows
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5 NUMAKER-M2354 SCHEMATICS

51

Nu-Link2-Me

NuMaker-M2354

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.

UNO Interface
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nuvoTon
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2T Doramer s o
Cus M2354KJFAE(LQFP128) MCU 11
= 52 -

Figure 5-2 M2354 Pin Assignment
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5.3 USB 2.0FS OTG

NuMaker-M2354

Figure 5-3 shows the USB 2.0 FS OTG circuit on the NuMaker-M2354 board.

USB1.1 OTG&HOST

8

USB_OTG_ID

A
— AT USE O USB_ID
A + X
f, A j:g g, >PUSB_D+
3 A12 USB_VBUS »3227\%”5
17 SE_VBUS STQUSE.)
T6 SE_VBUS_ENKQUSB_VBUS_ST
SUSB_PWR_EN
GND; e

26 cC
VCC e
USB_Host_5v 59— USB HOSUSV_

USB1.1 OTG HOST/DEVICE

USB_Host 5V U4 s
Q 1 USB_VBUS P
] s|  our ©— veus
N R USB D- R9 27R D2
USB_VBUS _El 4 cT1 c10 6
" em c26 High Active EN/EN# |3 usB vBUS ST L 0.10F RO603 b+ 3 Shield
TOuF/10V o 1uF oc# = = weov T D+ Shield
TANT-A 0603 TPS2065CDBVR-2 TANT-A USB_D+R20 27R USB OTG ID_4 | Shield
~ R19 D Shield
ok R0603 oNg 5 Shield
< GND  Shield
= RO603 vee micro USB 5pin
= q = MICRO_USB_AB
- usssvsus HJ.
o !
JR18 USB_VBUS 3 VBUS
47K @ D- 2
< 1 b- 6
R0603 Dr D+ 3 Shield
L ——— D+  Shield
USB_VBUS_ST USB_OTG_ 1D 4 uss ot6 1D 4| gagg
> 5
OC# s Open-drain Pin B Shed L4
= NC ? GND__ Shield FERRITE BEAD
micro USB 5pin 10603 =
= MICRO_USB_B
itle
NuMaker-M2354
[Size | Document Number o
A USB OTG 1.1
ate: Tuesday, April 14, 2020 Bheet 3 of 10

Dec. 25, 2020

Figure 5-3 USB 2.0 FS OTG Circuit

Page 45 of 54

Rev 1.00




NnNUVOTOoN

_

5.4

Power Supply

Figure 5-4 shows power configurations of NuMaker-M2354 board.
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5.5 MCU Connector

Figure 5-5 shows the MCU Connector of JP6 to JP9.

8 ICEDAT
¢ P 3 oS TCECLK
p6 »7 i P s e PF.I_ICECL
IS 5 perl COVe
1T 1 2 6 5 e cove
T17
ki K L 8 P P69) =
5 © 5 © 7 o 6 PC.IL i c
P7PC.10 PC.3_CoN3
L 7 L i P P71l
7 C C.2 _Conz
g by g o 5 < 7 FCz cow
T by T T T i 5 & i
b0) 0 PB.0 74 PC.0_COMO
o g i T T6 5 P SS___GND P 75 VSS _GND
P!
Z 3 = T 8 P1 P17 VDD VDD WCU o 76 VDD VDD _WCU
g < AL 7 SEGZL
g 19 7 19 0 Pt P —seot
A.10
5 7 Pl P T _Secio
5 5 5 Pl 7 A rre 7 SECIs
i c A P80
5 Pl €] 3 SECI7
o Pl ey 7 Secls
i 30 7 30 st 2 = SEC
3T 3 2 5.1 g 5
= L 2 o &5 SEGIZ
= = 3 SEGT o SEGIS
: ; : ! SEG3s
P22] B Pagl
HEADER 2.54 16X2 (NC) HEADER 2.54 16X2 (NC) P ez e P 9 6 = P
2
P2 Bl Pag
P2 E: E. P90
P2 B Py B
MCU CONNECTOR 4 ; e
p2s I
P8 P9 P3: P32 _PF.4__ X732 OUT Pos PAT
—, . e . pa; X o6l
3 1
5 7 95 3 T 00 3 PH.4_ SEG36 por]
12 5 5 P101 5 [ 102 4 PH.5  SEG35 Pogl
9 5 P03 7 g 104 P35 PH.6 SEG3A oo
T g 10 P15 g iy 108 P36 PH.7 SEG33 s
3 by T P07 iy T 108 7P XL ers
5 3 7 109 b b0) 2 X1 OUT o
7 T o —pm 5 o P39 VS5 GND o
T T 3 T 18 P40 VDD VDD _WCU <rs
19 7 5 19 0 SECRZ ere
i 7 9 SEGaL P10
23 g ] Z) 2 0 _Secw o 2
o 21 o 2 L P108
v g 7 ere
g 0 52 30 5 T
3T o7 3T 3 2 o
L L 2 < P112
g P113
P AT P DOT_CAP
HEADER 2.54 16X2 (NC) HEADER 2.54 16X2 (NC) g L
P52 VS5 GND eh
Vb VDD _WCU e 03
2 CAP P11g ]
P A5 SEGZO e 2
P A4 SEGZE o AVDD
AT SEGZT er EF
A7z SEGZG ers AVSS
P A1 SEGZ ers 11
P A0 SEG2A P12 PB.10
P 5] rn 5 PED
PEI4 SEGZ er 5 PEE
PE15 SEG22 P 7 PB.T
PG4 TRESET RESET erd B PB6
fritle
NuMaker-mM2354
ize | Document Number o
A MCU Connector 1.1
Dale.Tuesday April 14, 2020 Bheel 5 ol 10

Figure 5-5 MCU connector

Dec. 25, 2020 Page 47 of 54 Rev 1.00



NnNUvoToN NuMaker-M2354
—

5.6 Arduino UNO Compatible Interface

Figure 5-6 shows the Arduino UNO compatible interface of NU1 to NU5 connectors.
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5.7 MicroSD Card

Figure 5-7 shows the MicroSD Card circuit on the NuMaker-M2354 board.
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5.8 Wi-Fi Module (ESP-12)

NuMaker-M2354

—

Figure 5-8 shows the Wi-Fi Module (ESP-12) for wireless application on the NuMaker-M2354 board.
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5.9 LCD interface

Figure 5-9 LCD interface Circuit shows the LCD connective interface and LCD panel for display
application on the NuMaker-M2354 board.
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Figure 5-9 LCD interface Circuit
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5.10 PCB Placement
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Figure 5-10 Front Placement
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Figure 5-11 Rear Placement
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Date Revision Description

2020.12.25 1.00 1.  Initially issued.
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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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