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1 OVERVIEW

The NuMaker-NUC240V is an evaluation board for Nuvoton NuMicro NUC230/NUC240 series
microcontrollers. The NuMaker-NUC240V consists of two parts: an NUC240V target board and an on-
board Nu-Link2-Me debugger and programmer. The NuMaker-NUC240V is designed for project
evaluation, prototype development and validation with power consumption monitoring function. The
NuMaker-NUC240V is suitable for automotive and industrial control applications developing which need
reliable and robust CAN communication.

The NUC240V target board is based on NuMicro NUC240VE3AE. For the development flexibility, the
NUC240V target board provides the extension connectors, the Arduino UNO compatible headers and
the capability of adopting multiple power supplies. Furthermore, the Nuvoton-designed ammeter
connector can measure the power consumption instantly, which is essential for the prototype evaluation.
Additionally, the NUC240V target board implements a CAN bus interface with an AEC-Q100 qualified
high-speed CAN transceiver to realize new CAN design.

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.

ICECT3

g = i

Power LED PB14 LED

JPS
7779 81 20 22 24 GND
0060 ( 000

NnuvoTonN
NuMaker-NUC240V V1.0

Figure 1-1 NuMaker-NUC240V Evaluation Board

Dec. 22, 2022 Page 6 of 41 Rev 1.00



NUVOTON NuMaker-NUC240V
=

2 FEATURES
® NuMicro NUC240VE3AE used as main microcontroller with function compatible with:

- NUC230LC2AE

- NUC230LD2AE

- NUC230LE3AE

- NUC230SC2AE

- NUC230SD2AE

- NUC230SES3AE

- NUC230VESAE

- NUC240LC2AE

- NUC240LD2AE

- NUC240LE3AE

- NUC240SC2AE

- NUC240SD2AE

- NUC240SE3AE

- NUC240VESAE

NUC240V full pins extension connectors
Arduino UNO compatible extension connectors

Ammeter connector for measuring the microcontroller’'s power consumption

Flexible board power supply:

- External Voo power connector

- Arduino UNO compatible extension connector Vin
- USB FS connector on NUC240V 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

Vob Switch Arduino UNO Compatible Extension Connectors

Reset Button
External Voo Connector

Ammeter
External Vrer Connector

(5
=

& o—— ICE USB Connector

Power LED ICE Chip: M48SSIDAE
ICE Status LED
PB14 LED
686886000 roxexer o T Off-line Program Button
External Vss Connector . 0009 b oo
oy = nuvoTon
NUC240V Target Board C 2 NuMaker-NUC240V V1.0
T Nu-Link2-Me
CAN Terminal block

NUC240VE3AE NUC240VE3AE Extension Connectors

Figure 3-1 Front View of NuMaker-NUC240V
Figure 3-1 shows the main components and connectors from the front side of NuMaker-NUC240V. The
following lists components and connectors from the front view:
Target chip: NUC240VE3AE (U1)
USB PWR Connector (J2)
Arduino UNO Compatible Extension Connectors (NU1, NU2, NU3, NU4)
NUC240V Extension Connectors (JP3, JP4, JP5 and JP6)
External Voo Power Connector (JP1)
External Vss Power Connector (JP2)
External Vrer Connector (VREF1)
Vop Switch (SW2)
Ammeter Connector (AMMETER)
Reset Button (SW1)
Power LED and PB14 LED (LEDG1 and LEDR1)
CAN Terminal Block(CANO, CAN1)
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-NUC240V.
The following lists components and connectors from the rear view:
® Nu-Link2-Me
- MCUVCC Power Switch (ICEJPR1)
- ICEVCC Power Switch (ICEJPR2)

ICEVCC Power Switch

120 Oese
e100BHO Osneresn

MCUVCC Power Switch

NUC240VE3AE °

Function compatible with

NUCZJOLCZAE NUCZAW C2AE
NUC230LD2AE NUC240LD2AE
NUC230LESAE NUC240LE3AE
NUC230SC2AE NUCZIDSCZAE
NUCZJOSDZAE NUC240SD2AE
SZJOVESAE NUC240SE3AE

CANIH CANL.

Figure 3-2 Rear View of NuMaker-NUC240V
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3.3 Extension Connectors

Table 3-1 presents the extension connectors.

Connector Description

JP3, JP4, JP5 and JP6 | Full pins extension connectors on the NuMaker-NUC240V.

NU1, NU2, NU3 and

NU4 Arduino UNO compatible pins on the NuMaker-NUC240V.

Table 3-1 Extension Connectors

3.3.1 Pin Assighment for Extension Connectors

The NuMaker-NUC240V provides the NUC240V onboard and extension connectors (JP3, JP4, JP5 and
JP6). Figure 3-3 shows the NUC240V extension connectors.

nuvoTon
NuMaker-NUC240V V1.0

| P5  j=={ Pin26~ Pin50 PIN1~Pin25 |ree{ P3|

T

P4 Pin51~ Pin75 Pin76 ~ Pin100 P6
(pe J— J—{_ses ]

Figure 3-3 NUC240V Extension Connectors
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NUC240VESAE

Header
Pin No. Function

JP3.1 1 PE.15

JP3.2 2 PE.14

JP3.3 3 PE.13

JP3.4 4 PB.14 / ADO/INTO/ SPI3_SS1

JP3.5 5 PB.13/AD1/ACMP1_O

JP3.6 6 VBAT

JP3.7 7 X32_O0uT

JP3.8 8 |X32_IN

JP3.9 9 PA.11/12C1_SCL/ CAN1_RXD / nRD

JP3.10 10 [PA.10/12C1_SDA/CAN1_TXD /nWR

JP3.11 11  [PA.9/12C0_SCL

JP3.12 12 |[PA.8/12C0_SDA

JP3.13 13 |PD.8/SPI3_SS0
JP3

JP3.14 14 |PD.9/SPI3_CLK

JP3.15 15 |PD.10/SPI3_MISOO0

JP3.16 16 |PD.11/SPI3_MOSIO

JP3.17 17 |PD.12/SPI3_MISO1

JP3.18 18 |PD.13/SPI3_MOSI1

JP3.19 19 |PB.4/UART1_RXD

JP3.20 20 |PB.5/UART1_TXD

JP3.21 21 |PB.6/ALE/UART1_nRTS

JP3.22 22 |PB.7/nCS/UART1_nCTS

JP3.23 23 |LDO_CAP

JP3.24 24 |vDD

JP3.25 25 |VSS

JP3.26 | GND |GND

JP5.1 26 |PE.8

JP5.2 27 |PE.7

JP5.3 28 |USB_VBUS

P54 | 29 |usB_von33 _caAP

JP5 | JP55 30 |USB_D-

JP56 | 31 |use D+

JP5.7 32 |PB.0/UARTO_RXD

JP5.8 33 |PB.1/UARTO_TXD

JP5.9 34 [PB.2/nWRL/UARTO_NRTS/TM2_EXT/TM2/ ACMPO_O
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NUC240VESAE

Header
Pin No. Function

JP5.10 35 |PB.3/UARTO_nCTS/nWRH/TM3_EXT/TM3/SC2_CD

JP5.11 36 |PD.6/CANO_RXD

JP5.12 37 |PD.7/CANO_TXD

JP5.13 38 [PD.14/UART2_RXD / CAN1_RXD

JP5.14 39 [PD.15/UART2_TXD / CAN1_TXD

JP5.15 40 [PC.5/SPIO_MOSI1

JP5.16 41 |PC.4/SPI0O_MISO1

JP5.17 42 |PC.3/SPI0_MOSIO/12S_DO

JP5.18 43 |PC.2/SPI0O_MISOO0/12S_DI

JP5.19 44 |PC.1/SPIO_CLK/12S_BCLK

JP5.20 45 |PC.0/SPIO_SSO/12S_LRCLK

JP5.21 46 |PE.6

JP5.22 47 |PE.5/PWM5/TM1_EXT /TM1

JP5.23 48 |PB.11/TM3/PWM4

JP5.24 49 |PB.10/TM2/SPIO_SS1

JP5.25 50 |PB.9/TM1/SPI1_SS1

JP5.26 [ GND |GND

JP4.1 51 |PE4

JP4.2 52 |PE.3

JP4.3 53 |PE.2

JP4.4 54 |PE.1/PWM7

JP4.5 55 |PE.O/PWM6

JP4.6 56 |PC.13/SPI1_MOSI1

JP4.7 57 |PC.12/SPI1_MISO1

JP4.8 58 |PC.11/SPI1_MOSIO

JP4.9 59 |PC.10/ SPI1_MISOO

JP4
JP4.10 60 |PC.9/SPI1_CLK

JP4.11 61 |PC.8/MCLK/SPI1_SSO

JP4.12 62 |PA.15/PWM3/I12S_MCLK/SC2_PWR

JP4.13 63 |PA.14/PWM2/AD15/SC2_RST

JP4.14 64 |PA.13/PWM1/AD14/SC2_CLK/UART5_TXD

JP4.15 65 |PA.12/PWMO/AD13/SC2_DAT/UART5_RXD

JP4.16 66 |ICE_DAT

JP4.17 67 |ICE_CLK

JP4.18 68 |VDD
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NUC240VESAE

Header
Pin No. Function

JP4.19 69 |VSS

JP4.20 70 |AVSS

JP4.21 71 |PA.O/ADCO/SCO_PWR

JP4.22 72 |PA.1/ADC1/SCO_RST/AD12

JP4.23 73 |PA.2/ADC2/SCO_CLK/UART3_TXD/AD11

JP4.24 74 |PA.3/ADC3/SCO_DAT/UART3_RXD/AD10

JP4.25 75 |PA.4/ADC4/AD9/SC1l_PWR

JP4.26 [ GND |GND

JP6.1 76 |PA5/ADC5/AD8/SC1_RST

JP6.2 77 |PA.6/ADC6/AD7/SC1_CLK/UART4_TXD

JP6.3 78 |PA.7/ADC7/AD6/SC1_DAT/UART4_RXD / SPI2_SS1

JP6.4 79 |VREF

JP6.5 80 |AvDD

JP6.6 81 |PD.0/SPI2_SS0O

JP6.7 82 |PD.1/SPI2_CLK

JP6.8 83 |PD.2/SPI2_MISO0

JP6.9 84 [PD.3/SPI2_MOSIO

JP6.10 85 |PD.4/SPI2_MISO1

JP6.11 86 |PD.5/SPI2_MOSI1

JP6.12 87 |PC.7/ACMPO_N/AD5/SC1_CD

JP6.13 | 88 [PC.6/ACMPO_P/SCO_CD/AD4
JP6

JP6.14 89 |PC.15/AD3/ACMP1_N

JP6.15 90 |PC.14/AD2/ACMP1_P

JP6.16 91 |PB.15/INT1/TMO_EXT /TMO / AD6

JP6.17 92 |PF.O/XT1_OUT

JP6.18 93 |PF.1/XTL1_IN

JP6.19 94 [InRESET

JP6.20 95 |VSS

JP6.21 96 |vDD

JP6.22 97 |PF.2/PS2_DAT

JP6.23 98 |PF.3/PS2_CLK

JP6.24 99 |PVSS

JP6.25 100 |[PB.8/STADC/TMO/CLKO

JP6.26 [ GND |GND

Table 3-2 NUC240V 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.

bR o
sl &
VDD I MOSI I VSS [ GPIO. |
5 3 2 VDD | PCA1 | VSS. | PE.15 |
3 = L - | seaimosio | | |
Q U
Mos! | CLK [ RESET i sS. |
| PC.10 | PCY | NRESET | PC8 |
|_spimsoo | seioak | - [ smsso |
G
SHieH
UART1_RXD - PB4 - ScL PAIL - 12C1_SCL
UART1_TXD - PBS - q SDA PA10 - 12C1_SDA
- PWMO PAL2 D2 % A3 PA3 ADC3 -
PWML PA13 D3 q A2 PA2 ADC2
PWM2 PALL D4 AL PAL ADC1
PWM3 PALS 05 A0 PAD ADCO
PWMA PB.A1 06
PWMS PES o7 oy
PWMI o
6 PE 08 s
- PWM7 PE.: [ [ v
SPI0_SSO - PC - =
SPID_MOSI0 B PC - [ BT =
SPI0_MISO0 - PC2 - L b —orer | Voo |
SPI0_CLK - PC.1 - [:
NC
z Vss Vss
- VREF VREF [ _—
12C0_SDA B PAS SOA [ f o £
12C0_SCL - PAS scL
" =3
C
(o) 2
@ =)
Hy )

Figure 3-4 Arduino UNO Compatible Extension Connectors
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NuMaker-NUC240V

Header

NuMaker-NUC240V

Header

NuMaker-NUC240V

Compatible to GPIO Pin of Compatible to GPIO Pin of
Arduino UNO NUC240V Arduino UNO NUC240V
NU3.1 RX PB4 NU2.6 SCL PA11
NU3.2 TX PB5 NU2.5 SDA PA10
NU3.3 D2 PA12 NU2.4 A3 PA3
NU2
NU3.4 D3 PA13 NU2.3 A2 PA2
NU3
NU3.5 D4 PA14 NU2.2 Al PAl
NU3.6 D5 PA15 NU2.1 A0 PAO
NU3.7 D6 PB11 NU1.8 VIN
NU3.8 D7 PE5 NU1.7 VsSs
NU4.1 D8 PEO NU1.6 VSS -
NU4.2 D9 PE1 NU1.5 5V
NU1
NU4.3 SS/D10 PCO NU1.4 3v
NU4.4 MOSI PC3 NU1.3 RST NRESET
NU4.5 MISO PC2 NU1.2 IOREF Vrer
NU4
NU4.6 SCK PC1 NU1.1 NC -
NU4.7 VSS Vss
NU4.8 VREF Vrer
NU4.9 SDA PA8
NU4.10 SCL PA9

Table 3-3 Arduino UNO Extension Connectors and NUC240V Mapping GPIO List
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3.4 Power Supply Configuration

The NuMaker-NUC240V is able to adopt multiple power supplies. External power sources include NU1
Vin (7 V to 12 V), Voo (depending on the target chip operating voltage), and PC through USB connector.
By using switches and voltage regulator, multiple power domains can be created on the NuMaker-

NUC240V.
3.4.1 VIN Power Source
Table 3-4 presents the Vin power source.
Net Name in o
Connector Schematic Description
Board external power source, with voltage range from 7
NU1 pin8 NUL1_VIN V to 12 V. The voltage regulator UP2 converts the NU1
pin8 input voltage to 5 V and supplies it to NU1_5VCC.
Table 3-4 Vin Power Source
3.4.2 5V Power Sources

Table 3-5 presents the 5 V power sources.

Net Name in o
Connector Schematic Description
ICE USB connector supplies 5 V power from PC to
ICEJ3 USB_HS_VBUS | Nuc240V target board and Nu-Link2-Me.
USB connector on NuMaker-NUC240V supplies 5 V
J2 USB_VBUS power from PC to NUC240V target board and Nu-Link2-
Me.
ICEJ3, J2 or NU1 pin8 supplies 5 V power to NU1 pin5.
NU1 pin5 NU1l 5VCC NU1 pin5 supplies 5 V power to target chip or Arduino
adapter board.
Table 3-5 5 V Power Sources
Dec. 22, 2022 Page 16 of 41 Rev 1.00
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3.4.3 3.3V Power Sources

Table 3-6 presents the 3.3 V power sources.

Voltage R
Regulator 5V Source Description
ICEUP1 USB_HS_VBUS ICEUP1 converts USB_HS_VBUS to 3.3 V and

supplies 3.3 V to NUC240V target board or ICE chip.

UP1 converts USB_VBUS to 3.3 V and supplies 3.3 V
UP1 USB VBUS to NUC240V 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 NUC240V target board.

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

Table 3-6 3.3 V Power Sources

3.44 1.8 V Power Sources
Table 3-7 presents the 1.8 V power source.

Voltage Regular 5V Source Description

ICEUP2 converts USB_HS VBUS to 1.8 V and

ICEUP2 USB_HS_VBUS supplies 1.8 V to NUC240V target board or ICE chip.

Table 3-7 1.8 V Power Sources

3.4.5 Power Connectors

Table 3-8 presents the power connectors.

Connector Description
JP1 Vob connector on the NuMaker-NUC240V.
JP2 Vss connector on the NuMaker-NUC240V.

Table 3-8 Power Connectors
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3.4.6 USB Connectors

Table 3-9 presents the USB connectors.

Connector Description

ICE USB connector on Nu-Link2-Me for power supply, debugging and
ICEJ3 )
programming from PC.

J2 USB FS connector on NuMaker-NUC240V for power supply.

Table 3-9 USB Connectors

3.4.7 Power Switches

Table 3-10 presents the power switches.

Switch Description
ICEJPR1 Configures the target chip operating voltage at 1.8 V/3.3V /5 V.
ICEJPR2 Configures the ICE chip operating voltage at 1.8 V/ 3.3 V.
SW2 Configures the target chip operating voltage at 3.3 V/5 V.

Table 3-10 Power Switches
3.4.8 Power Supply Models

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

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

[l

NnuvoTonN

D = : e
,,ﬂ 5 VIR R (O ALEE 8 NuMaker-NUC240V V1.0

Nu-Link2-Me

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

To use ICEJ3 as external power supply source with Nu-Link2-Me, please follow the steps below:
Solder the resistor on ICEJPR1 (MCUVCC) depending on the target chip operating voltage.
Solder the resistor on ICEJPR2 (ICEVCC) depending on the ICE chip operating voltage.
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Switch the SW2 to OFF.
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 Sw2
Model Chip ICEJ3 (MCUVCC) (ICEVCC) Chip Selection J2 Vin JP1
Voltage Selection Selection @ | Voltage
Connect 1.8V
1 1.8V to PC 1.8V 1.8V 1.8V Off - - output
Connect 3.3V 3.3V
2 3.3V to PC 3.3V (default) (default) 3.3V Off - - output
Connect 3.3V 5V
3 5V to PC 5V (default) 33V off B B output
Note:
1. 0 Q should be soldered between ICEJPR1's MCUVCC and 1.8 V/3.3V/5V.
2. 0 Q should be soldered between ICEJPR2’s ICEVCC and 1.8 V/ 3.3 V.
3. -: Unused.

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

3.4.8.2 External Power Supply through NUC240V Target Board to Target Chip
The external power supply sources on NUC240V target board are shown in Figure 3-6.

& " nuvoTon
z NuMaker-NUC240V V1.0

, -
,m“wngg;sg;_] EEE

NU1 pin8 (Vin)

Figure 3-6 External Power Supply Sources on NUC240V Target Board

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

Remove the resistor on ICEJPR1 (MCUVCC).
Solder the resistor on ICEJPR2 (ICEVCC) depending on the ICE chip operating voltage.

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.
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Remove the resistor on ICEJPR1 (MCUVCC).

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

Connect the external power supply to JP1.

To use Vin or J2 as external power supply source with Nu-Link2-Me detached from NuMaker-
NUC240V, please follow the steps below:

1. Switch the SW2 depending on the target chip operating voltage.
Detach the Nu-Link2-Me from NuMaker-NUC240V.
Connect the external power supply to Vin or J2.

To use JP1 as external power supply source with Nu-Link2-Me detached from NuMaker-NUC240V,
please follow the steps below:

1. Switch the SW2 to OFF.
Detach the Nu-Link2-Me from NuMaker-NUC240V.

Connect the external power supply to JP1.

nuvoTon Detach Nu-Link2-Me
NuMaker-NUC240V V1.0

NU1 pin8 (Vin)

Figure 3-7 Detach the Nu-Link2-Me from NuMaker-NUC240V
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NuMaker-NUC240V

Table 3-12 presents all power models when supplies external power through NUC240V target board.
The NUC240V target board external power sources are highlighted in yellow.

. ICEJPR1 ICEJPR2 .
Model Ta\r/%tlattaCP;lp vinw | gom ICEJ3 Sef’:gtzion sp1a | (Mcuvee) | (cevee) \'/gﬁacg' b
9 Selection B | Selection ! 9
7V ~12V NU1 Remove
4 3.3V Input - - 3vee 3.3 V output resistor 3.3V 3.3V
Connect NU1 Remove
5 3.3V - to PC - 3vee 3.3 V output resistor 3.3V 3.3V
7V ~12V NU1 Remove
6 5V Input - - 5VCC 5V output resistor 3.3V 3.3V
Connect _ NU1 Remove
7 5V - to PC 5VCC 5V output resistor 3.3V 3.3V
Connect to DC Input Remove
8 |25V~55V - - PC OFF 25v-~55v| resistor 18V/33V|18V/33V
Nu-Link2-Me DC |nput
9 [25V-~55V - - removed | OFF |psv-5sy - - -
Note
1. The Vin input voltage will be converted by voltage regulator UP2 to 5 V. Supplying external power to Vin or J2 can
provide 5 V to NU1 pin5 (5V) and 3.3 V to NU1 pin4 (3VCC).
2. JP1 external power input only provides voltage to target chip.
3. 0 Q should be removed from ICEJPR1’s MCUVCC and 1.8V /3.3V/5V.
4. 0 Q should be soldered between ICEJPR2’s ICEVCC and 1.8 V /3.3 V.
5. The ICE chip voltage should be close to the target chip voltage.
6. -: Unused

Dec. 22, 2022
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3.5 External Reference Voltage Connector

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

Connector Description

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

VREFL target chip. User needs to remove the L5 ferrite bead.

Table 3-13 External Reference Voltage Connector

3.6 Ammeter Connector

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

Table 3-14 presents the ammeter connector.

Connector Description

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

User needs to remove the R16 resistor.

Table 3-14 Ammeter Connector

Remove the R16 Resistor

os
w[B[c oo
LENDD

NnuvoTon
NuMaker-NUC240V V1.0

Figure 3-8 Wiring between Ammeter Connector and Ammeter

7 NUC230_240_Series_BSP_CMSIS
7 SampleCode
I~ StdDriver
I~ SYS_PowerDown_MinCurrent

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

Component Description
ICESW1 Offline program button to start offline ICP programming the target chip.
SW1i Reset button to reset the target chip.

Table 3-15 Push Buttons

3.8 LEDs
Table 3-16 presents the LEDs.
Component Description
Power LED The power LED indicates that the NuMaker-NUC240V is powered.
PB14 LED The LED is connected to the target chip PB14.

ICESO, ICES1, ICES2

and ICES3 Nu-Link2-Me status LED.

Table 3-16 LEDs

3.9 Nu-Link2-Me

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

3.9.1 VCOM Switches
Table 3-17 presents how to set the VCOM function by ICESW2.

ICESW2
Pin Function Description
On: Connect target chip PD.1 (UARTO_TXD) to Nu-Link2-Me.
! b Off: Disconnect target chip PD.1 (UARTO_TXD) to Nu-Link2-Me.
) RXD On: Connect target chip PD.0 (UARTO_RXD) to Nu-Link2-Me.

Off: Disconnect target chip PD.0 (UARTO_RXD) to Nu-Link2-Me.

Note: Pin 3 and 4 is unused.

Table 3-17 VCOM Function of Nu-Link2-Me
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3.9.2 Status LEDs

NuMaker-NUC240V

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

Status LED

Operation Status

ICESO ICES1 ICES2 ICES3
Boot Flashx3 | Flashx3 | Flashx3 | Flashx3
Idle On - - -
One Nu-Link2-Me is selected to connect Flashx3 | Flashx3 | Flashx3 On
ICE online (Not connected to a target chip) On - Flashx 3 | Flash x 3
ICE online (Connected to a target chip) On - - On
ICE online (Failed to connect to a target chip) On Any Flash On
During offline programming - On - Flash
Offline programming completed On - - -
Offline programming completed (Auto mode) On On - -
Offline programming failed On Flash - -

Note: “Online” means Nu-Link2-Me is connected to ICP Programming Tool, IDE or NuTool.

Table 3-18 Operation Status LED Patterns

3.10 CAN Bus Interface

The NuMaker-NUC240V is implemented a CAN bus interface with an AEC-Q100 qualified high-speed
CAN transceiver TJA1057GT/3. Table 3-19 presents the CAN bus interface and Table 3-20, Table 3-21

presents the CAN transceiver pin connection.

Component Description
U10 CANO transceiver TJA1057GT/3. For more information, please refer to
TJAL1057 product data sheet.
U12 CAN1 transceiver TJA1057GT/3. For more information, please refer to
TJAL1057 product data sheet.
CANO CANO bus line connector. Connect to U10 pin6 and pin7.
CAN1 CAN1 bus line connector. Connect to U12 pin6 and pin7.
JP11 CANO bus line connector. Connect to U10 pin6 and pin7.
JP12 CAN1 bus line connector. Connect to U12 pin6 and pin7.
Table 3-19 CAN Bus Interface
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u10
Pin Function Description
1 TXD Connects to target chip PD.7 (CANO_TXD).
2 GND Ground
3 VCC Connects to NU1_5VCC for transceiver power supply.
4 RXD Connects to target chip PD.6 (CANO_RXD).
5 VIO Connec_ts to target chip supply voltage VDD for transceiver I/O voltage
level adjustment.

6 CANL Connects to CANO pinl and JP11 pinl.
7 CANH Connects to CANO pin2 and JP11 pin2
8 S Connects to target chip PB.3 for operating mode control.

Table 3-20 U10 Pin Connection

ul2
Pin Function Description
1 TXD Connects to target chip PD.15 (CAN1_TXD).
2 GND Ground
3 VCC Connects to NU1_5VCC for transceiver power supply.
4 RXD Connects to target chip PD.14 (CAN1_RXD).
5 VIO Connec_ts to target chip supply voltage VDD for transceiver I/O voltage
level adjustment.

6 CANL Connects to CAN1 pinl and JP12 pinl.
7 CANH Connects to CAN1 pin2 and JP12 pin2
8 S Connects to target chip PC.5 for operating mode control.

Table 3-21 U12 Pin Connection
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4 QUICK START

4.1 Toolchains Supporting

Install the preferred toolchain. Please make sure at least one of the toolchains has been installed.
o KEIL MDK Nuvoton edition MO/M23
° IAR EWARM

4.2  Nuvoton Nu-Link Driver Installation
Download and install the latest Nuvoton Nu-Link Driver.
) Download and install Nu-Link_Keil Driver when using Keil MDK.
L] Download and install Nu-Link IAR_Driver when using IAR EWARM.

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.

- - 3 B
ﬁl Setup - MuMicro Mu-Link Driver for Keil . EI_I'-‘“—’-']

Completing the NuMicro Nu-Link
Driver for Keil Setup Wizard

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

Click Finish to exit Setup.

Install MuLink USE Driver {optional):

EN: http: {{forum.nuvoton.com
SC: hitp: {fwww . nuvoton-meu, com/

forum.php

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

Would you like to install this device software?

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

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

sl oo ey --b...- E‘

Would you like to install this device software?

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

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

Would you like to install this device software?

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

7] Always trust software from "Nuvoton Technology Install Don't Install |
Corporation”.

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

=
o e e - — —— E‘

Would you like to install this device software?

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

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

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

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

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

Figure 4-3 Open VCOM Function

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

% “' 'o'o X0

" Nu-Link2-Me V1.0

- NnuvoTon
NuMaker-NUC240V V1.0

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

Device Manager LI_IQ-:-EE
= a0 — —
p— "

File Action View Help

&= @ B HE & R%S

475 Ports (COM & LPT) o |
P—’? Muveton Virtual Com Port (COMET) | T
.75 Standard Serial over Bluetooth link (COM28)

e " . -
< 1 | 3

X

Figure 4-5 Device Manger

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 ~
Category:
= Sessen [ Escosormiryou uTTYoumin |
: Logging
= Terminal
- Keyboard ==
-k 115200
- Features =
- Window ©Raw () Teinet O Rlogin ) SSH  ©) Seral
gg:ea@nce Load, save or delete a stored session
- Behaviour
- Translation Elie
- Selection
- Colours i
Default Settings
=+ Connection —
.. Diata
- Telnet e
- Rlogin
[#-55H
- Serial Close window on exit:
I:-_:I NWH)'S I:::I Mewver |§| Or‘lh’ on clean exit
prow ] [ Help ] [ Open ] Cancel
|

Figure 4-6 PUTTY Session Setting
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4.5 Find the Example Project
Use the “Template” project as an example. The project can be found under the BSP folder as shown in
Figure 4-7.
I~ NUC230_240_Series_BSP_CMSIS
7 SampleCode

7 Template
1 GCC
1 Kell
O 1AR

Figure 4-7 Template Project Folder Path

4.6 Execute the Project under Toolchains

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

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

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

uVision e

Error: Device not found -
Device: " n m
Vendor 'Nurvoton”

Please update your deice selection.

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

Note: If Figure 4-8 warning message jumps out, please migrate to version 5 format as shown in Figure
4-9. The “.uvproj” filename extension will change to “.uvprojx”.
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File Edit Viewy | Project lash Debug Peripherals

Neda ision Project...
@ P 1 MNew Multi-Project Workspace...
: | & Open Project...
Project .
qu Project: T Close Project
45 Temp Expaud.
Project ltems... Manage 2

RuEE e R s Select Device for Target ...

Run-Time Environment... Fro G 8
Remaove File ‘'main.c
Select Software Packs... Sfé
Reload Software Packs 3

Pack Installer...

Options for File 'main.c’..

Clean Targets

© & ¢ il B

Migrate to Version 5 Format... EOMERETOEE

Rebuild all target files
#2 Batch Build

Eroi. ,ﬁ 2 Batch Setup...

Figure 4-9 Project File Migrate to Version 5 Format

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

File Edit Miew Project Flash Debug Peripherals Tools SWCS  Window Help
ﬁﬁdﬁ| & —'JT!’|| ) r:| |fl1 rg-qu r“l|’;§ = JE ﬂ:::||3(reateNude E|I§; I’h|@)_'| < @d||'\
i 4 @ T E:1| %§| Template

o

Project LN
=% Project: Template
B@ Template Devicel Targetl Outputl Listingl User | CJ’CHI Asm I Linker Debug | Ltilities |
-0 CMSIS " Use Smulgtor  with restrictions Settings | & Use: INu\rukm Nu-Link Debugger ;I Settings
[~ Limit Speed to Real-Time

I¥ Load Application at Startup ¥ Run to main{) ¥ Load Application at Startup ¥ Run to main{)
Initialization File: Initialization File:
| = | _Ea.
Restore Debug Session Settings ——————————————— Restore Debug Session Settings ————————————————
[¥ Breakpoirts ¥ Toolbox [¥ Breakpoirts ¥ Toolbox
¥ Watch Windows & Performance Analyzer ¥ Watch Windows
¥ Memory Display ¥ System Viewsr ¥ Memory Display ¥ System Viewsr

CPUDLL: Parameter: Driver DLL: Parameter:
ISAHMCMB.DLL | |SAF{MCM3.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
IDAF{MCW.DLL | |TAF{MCM1.DLL |

[~ Wam f outdated Executable is loaded [~ Wam f outdated Executable is loaded

Manage Component Viewer Description Files .. |

J | B
Elr. (@ 1}F. O, [ ok | Coosl | oot |

= — —

Figure 4-10 Debugger Setting in Options Window

Note: If the dropdown menu in Figure 4-10 does not contain “Nuvoton Nu-Link Debugger” item, please
rework section 4.2.
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Eile gd'ﬂ- View Project Flash Debug Peripherals Jools 3VCS Window Help
iINS A s B9 | e |™mmm|EFEEG B oo Rl a-|eceeF@)
D 2 | ] rempiate D& &S ¢ 2
e rE Options for Target ‘T
=% Project: Template
45 Template Device | Target | Output | Listing | User | C/C++ | Asm | Linker | Deb
©-0a st - 4boure Fesh Meru Command
“ﬁ Library % Use Target Driver for Flash Programming ¥ Use Debug Driver
E& User )
[ maine — Use Debug Driver — Settings | [V Update Target before Debugging
& cmsis T T
” Use Extemal Tool for Flash Programming
.N'gunerts:l
™ Run Independent I
i~ Corfigure Image File Processing (FCARM): I
Qutput File: Add Output File to Group:
[cmsis | i
mage Fies Root Folder: [ I™ Generate Listing i

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

_— =

Figure 4-11 Programming Setting in Options Window

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

File Edit View Project Flash Debug Peripherals Tools 5SVCS  Window Help 4
I—'H‘é]iﬂ|:$ ‘;$|4 (L|:_.||._:|'Pmﬂm|’;_:.. ff:;ffi‘wcreatel‘lode anl@'l‘o@‘||‘\
@Ii ."wTemplate E#‘|£%Q$@
Project 1 B
=4 Project: Template .
5 &5 Tempae 1. Rebuild
-3 CMSIS
md Library

i 2. Successfully compile

CMSIS

3. Download
4. Start/Stop Debug

< |
Ele..|@e..| .0,

Build Output

z
c
<
>
x
m
-
p
c
Q
N
IS
(@)
<
c
%
M
Py
<
>
p
c
>
—

linking... -
Program Size: Code=2480 RO-data=3T72 RW-data=16 ZI-data=1024
éter Build - User command #1: fromelf --bin ".‘\obj‘\template.axf" --output ".‘obj\template.bin"

T — e i T .M\obj\template.axf" --output ".‘\obj\template.txt"
" .\obj\template.axf" - 0 Error(s), 0 Warning(s). I Hl
UuLuuLuS

-~
-

Muvoton Mu-Link Debugger
=

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

FEile Edit View Project Flash Debug Peripherals Tools 3VCS Window Help
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R& 1
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Muvoton Mu-Link Debugger t1: 0.00000000 sec L

Figure 4-13 Keil MDK Debug Mode
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Figure 4-14 Debug Message on Serial Port Terminal Windows
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4.6.2 IAR EWARM
This section provides steps to beginners on how to run a project by using IAR EWARM.

Double click the “Template.eww” to open the project.
Make sure the toolbar contains “Nu-Link” item as shown in Figure 4-15.

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

Template - IAR Embedded Workbench IDE - Arm 8

I‘ Release

Files - B
E @ Template - Release* +

B CMEIS Files -
M Library Files .
M Source Files .

B Output

Template

Debug Log

Log
Wed Feb 13,2019 11:55:12: |AR Embedded Warkbench 832 2 (C\Program Files ixBERAR Systems\Embedded Workbhench 8§ 2yarmibiniarmproc.dll)

4 " 3

Build | Debug Log

|| Ready CAP NUM OVR BE= I

Figure 4-15 IAR EWARM Window

Make a target file as presented in Figure 4-16. After successfully compiling the project, download code
to the Flash memory and enter debug mode.
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F —————————
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Build * QX
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4 m | *
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Ready Errors 0, Warnings 0 Ln 88, Col13 System | CAP NUM OVR

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

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

@ Template - IAR Embedded Workbench IDE - Arm 8.32.2

=i [ |
s - - - - Y > 4 N~
File Edit View Project Debug Disassembly Mu-link Tools Window Help J. A \5
.o e & s moioc JeQo s B e =6 oo i)l 0a].al
‘Workspace w I X | mainc x w | Disassembly - QX
[Helsase - fo Goto 1. GO iy
Files o . \_ :‘,;"HELLO Forld", users may nesd to do sxtra system configurstion bassc » D\sassemb\y A
B @ Template - Relea... v int ma
I i CMSIS Files ®  int main() 1 2. Break
Ml Library Files [ nain
|-@ W Source Files S¥5_Tnit(): 0888 0xb530
B Output EF
/* Init UARTQ Lo 115200-8nl for print message */ 3- Reset ffd

URRT_Open(UARTO, 115

o UART Open(UARTO, 115200
0=88e: Oxilel

/* Connect UART to FC, and cpen & terminal tool be receive followlr 0x990: 0x0249 -~

Template 1 . EI o D

m

Build v o X

Messages

Building configuration: Template - Release
Updating build tree...

File Line

Configuration is up-to-date

Build | Debug Log

Ready
k.

Errors 0, Warnings 0 Ln 51, Call System CAP NUM OVR

Figure 4-17 IAR EWARM Debug Mode
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Figure 4-18 Debug Message on Serial Port Terminal Windows
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5 NUMAKER-NUC240V SCHEMATICS

5.1  Nu-Link2-Me
Figure 5-1 shows the Nu-Link2-Me circuit.
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Figure 5-1 Nu-Link2-Me Circuit
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5.2 NuMaker-NUC240V Schematics
Figure 5-2 shows the NUC240V target board circuit.

=g ]

Mounting Hole

nuvoTonN

NuMaker-NUC240V

NuczovEsAE 1o

Figure 5-2 NUC240V Target Board Circuit
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53 Extension Connectors

Figure 5-3 shows extension connectors of NuMaker-NUC240V.
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Figure 5-3 Extension Connectors Circuit
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5.4 PCB Placement
Figure 5-4 and Figure 5-5 show the front and rear placement of NuMaker-NUC240V.
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Figure 5-4 Front Placement
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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.

Dec. 22, 2022 Page 41 of 41 Rev 1.00



