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1 OVERVIEW

The NuMaker-DALI-NDA102SD2 is an evaluation board for Nuvoton NuMicro NDA102SD2
microcontrollers. The NuMaker-DALI-NDA102SD2 consists of two parts: an NDA102SD2 target board
and an on-board Nu-Link2-Me debugger and programmer. The NuMaker-DALI-NDA102SD2 is
designed for DALI control gear and device project evaluation, prototype development and validation
with power consumption monitoring function.

The NDA102SD2 target board is based on NuMicro NDA102SD2. For the development flexibility, the
NDA102SD2 target board provides the extension connectors of NDA102SD2, the Arduino UNO
compatible headers and multiple power supplies. Furthermore, the Nuvoton-designed ammeter
connector can measure the power consumption instantly, which is essential for the prototype
evaluation. For DALI application development and evaluation, the NuMicro NDA102SD2 supports one
set of DALI interface and the NDA102SD2 target board has two DALI bus connectors on-board for
users to connect the evaluation board with DALI application controller and other DALI devices.
Nuvoton also offers an adapter board, NuMaker-DALI-Lighting, which can be connected to the Arduino
UNO compatible headers and is able to demonstrate LED lighting control and color control.

In addition, there is an attached on-board debugger and programmer “Nu-Link2-Me”. The Nu-Link2-
Me supports on-chip debugging, online and offline ICP programming via SWD interface. The Nu-
Link2-Me supports virtual COM (VCOM) port for printing debug messages on PC. Besides, the
programming status could be shown on the built-in LEDs. Lastly, the Nu-Link2-Me could be detached
from the evaluation board and become a stand-alone mass production programmer.
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Figure 1-1 NuMaker-DALI-NDA102SD2 Evaluation Board
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2 FEATURES
NDA102SD2 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
- ICE USB connector on Nu-Link2-Me
On-board DALI bus connectors
Plug-in adapter board to demonstrate
- DTS5 Lighting control
- DT6 LED lighting control
- DT8 Tc color control
® On-board Nu-Link2-Me debugger and programmer:
- Debug through SWD interface
- On-line/off-line programming

- Virtual COM port function
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3 NUMAKER-DALI-NDA102SD2 HARDWARE CONFIGURATION

3.1 Front View

Arduino UNO Compatible Extension Connectors

External Vpp and Vss Power Connector
DALI Bus Power Supply Connector
DALI BUS Connector

Reset Button

VCOM Switch
External Vger Connector
Power LED

PB14 LED

External 5 Vcc Connector

External Vss Connector z
Ammeter ! =t —=—tauvoTon
NDA102SD2 Target Board § I ] e | ;|luMaler-DALI-NDA1025D2 V1.4 ® Nu-Link2-Me

DALI IO Test Point

% s—|CE USB Connector

& ICE Chip: M48SSIDAE
ICE Status LED

Off-line Program Button

Vpp Switch  NDA102SD2 NDA102SD2 Extension Connectors

Figure 3-1 Front View of NuMaker-DALI-NDA102SD2

Figure 3-1 shows the main components and connectors from the front side of NuMaker-DALI-
NDA102SD2. The following lists components and connectors from the front view:

) Target chip: NDA102SD2 (U1)
Arduino UNO Compatible Extension Connectors (NU1, NU2, NU3, NU4)
NDA102SD2 Extension Connectors (JP3, JP4, JP5 and JP6)
External Voo and Vss Power Connector (JP14)
External Vrer Connector (VREF1)
Vbp Switch (SW2)
Ammeter Connector (AMMETER)
DALI Bus Connectors (JP15 and DALI_BUS)
DALI 10 Test Point (DA_JP1)
External DALI Bus Power Connectors (VBUS, JP12 and JP13)
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 K N B 2
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3.2 Rear View

Figure 3-2 shows the main components and connectors from the rear side of NuMaker-DALI-
NDA102SD2.

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

ICEVCC Power Switch

Figure 3-2 Rear View of NuMaker-DALI-NDA102SD2

Feb. 16, 2022 Page 11 of 55 Rev 1.00



NUVOTON NuMaker-DALI-NDA102SD2
=

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-DALI-NDA102SD?2.

NU1, NU2, NU3 and NU4 | Arduino UNO compatible pins on the NuMaker-DALI-NDA102SD2.

Table 3-1 Extension Connectors

3.3.1 Pin Assignment for Extension Connectors

The NuMaker-DALI-NDA102SD2 provides the NDA102SD2 onboard and extension connectors (JP3,
JP4, JP5 and JP6). The Figure 3-3 shows the NDA102SD2 extension connectors.

Nu-Link2=Me V1.0

3] WuMaker—-DALI-NDA102SD2 V1.4 .

Pinl7 ~ Pin32 Pinl ~ Pinl6

5

o
13>
15
.:F
]
]

Pin33 ~ Pin48 Pin49 ~ Pin64

Figure 3-3 NDA102SD2 Extension Connectors
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NDA102SD2
Header
Pin No. Function
PB.6/EADCO_CH6/USCI1_DAT1/UART1_RXD/BPWM1_CH5/PWM1_BRAKE1/PWM1_CH5/INT4/A
JP31 1 lempPio
IP3.2 2 PB.5/EADCO_CH5/ACMP1_N/I2C0_SCL/USCI1_CTL0/SCO_CLK/PWMO0_CHO/UART2_TXD/TMO/IN
: TO
IP3.3 3 PB.4/EADCO_CH4/ACMP1_P1/12C0_SDA/USCI1_CTL1/SCO_DAT/PWMO0_CH1/UART2_RXD/TM1/I
’ NT1
P34 4 PB.3/EADCO_CH3/ACMPO_N/I2C1_SCL/UART1_TXD/USCI1_DAT1/SCO_RST/PWMO_CH2/PWMO
) _BRAKEO/TM2/INT2
P35 5 PB.2/EADCO_CH2/ACMPO_P1/12C1_SDA/UART1_RXD/USCI1_DAT0/SCO_PWR/PWMO_CH3/TM3
' /INT3
P36 6 PB.1/EADCO_CH1/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0_MISO1/PWMO_CH4/PWM1_CH4/P
: WMO_BRAKEO
JP3 P37 7 PB.0/EADCO_CHO/UART2_RXD/SPI0_I2SMCLK/I2C1_SDA/QSPI0_MOSI1/PWM0_CH5/PWM1_CH

5/PWMO_BRAKE1

JP3.8 8 PA.11/ACMPO_PO/USCIO_CLK/BPWMO_CHO/TMO_EXT

JP3.9 9 PA.10/ACMP1_PO/USCIO_DATO/BPWMO_CH1/TM1_EXT

JP3.10 10 |PA.9/USCIO_DATL/UART1_TXD/BPWMO_CH2/TM2_EXT

JP3.11 11 PA.8/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4

JP3.12 12 PF.6/SC0O_CLK/SPIO_MOSI/TAMPERO

JP3.13 13 |PF.14/PWM1_BRAKEO/PWMO_BRAKEO/PSIO0_CH3/PWMO_CH4/CLKO/TM3/INT5

JP3.14 14  |PF.5/UART2_RXD/UART2_nCTS/PWMO0_CHO/BPWMO_CH4/X32_IN/EADCO_ST

JP3.15 15 PF.4/UART2_TXD/UART2_nRTS/PWMO_CH1/BPWMO0_CH5/X32_OUT

JP3.16 16 |PF.3/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO

JP5.1 17  |PF.2/lUARTO_RXD/12C0_SDA/QSPIO_CLK/XT1_OUT/BPWM1_CH1

JP5.2 18 PC.7/UARTO_nCTS/I2C1_SMBAL/PWM1_CH2/BPWM1_CHO/TMO/INT3

JP5.3 19 |PC.6/UARTO_nRTS/I2C1_SMBSUS/PWM1_CH3/BPWM1_CH1/TM1/INT2

JP5.4 20 |PA.7/UARTO_TXD/I2C1_SCL/PWM1_CH4/BPWM1_CH2/ACMPO_WLAT/TM2/INT1

JP5.5 21 PA.6/UARTO_RXD/I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT/TM3/INTO

JP5.6 22 |Vss

JP5.7 23 |V

JP5 | Jps5a8 24 |PD.15/PWMO_CHS5/TM3/INT1

JP5.9 25 PA.5/QSPI0O_MISO1/UARTO_nCTS/UARTO_TXD/I2C0O_SCL/BPWMO_CH5/PWMO_CHO

PA.4/QSPI0O_MOSI1/SPI0_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2C0O_SDA/BPWMO_C

JPS101 26 |apwMo_CHL

w511 | 27 |PAB/QSPIO_SS/SPIO_SS/SCO_PWR/I2CO_SMBAL/UARTL TXD/I2C1_SCL/BPWMO_CH3/PWMO_
: CH2/CLKO/PWM1_BRAKE1

sps1s | 28 |PA2/QSPIO_CLK/SPIO_CLK/SCO_RST/I2CO_SMBSUS/UARTL RXD/I2C1_SDA/BPWMO_CH2/PW

MO_CH3

JP5.13 29 PA.1/QSPIO_MISO0/SPI0O_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/BPWMO_CH1/PWMO_CH4
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NDA102SD2

Header
Pin No. Function

JP5.14 30 PA.0/QSPI0O_MOSIO/SPI0_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/BPWMO_CHO/PWMO_CH5

JP5.15 31 |Vooo

NRESET
JP5.16 32
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on NnRESET pin.
P4l 33 PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT
. Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.
P4 34 PF.1/UART1_RXD/I12C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK

Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.
JP4.3 35 |PC.5/QSPI0O_MISO1/UART2_TXD/I2C1_SCL/PWM1_CHO/PSIO0_CHO

JP4.4 36 |PC.4/QSPI0_MOSIL/UART2_RXD/I2C1_SDA/PWM1_CH1/PSIO0_CH1

JP4.5 37 PC.3/QSPI0_SS/UART2_nRTS/I2C0_SMBAL/PWM1_CH2/PSIO0_CH2

JP4.6 38 |PC.2/QSPIO_CLK/UART2_nCTS/I2C0_SMBSUS/PWM1_CH3/PSIO0_CH3

P47 39 [PC.1/QSPI0_MISOO/UART2_TXD/I2C0_SCL/PWM1_CH4/ACMPO_O

JP4 | Jpas 40 |PC.0/QSPIO_MOSIO/UART2_RXD/I2CO_SDA/PWM1_CH5/ACMP1_O

JP4.9 41 PD.3/USCIO_CTL1/SPIO_SS/USCI1_CTLO/UARTO_TXD

JP4.10 42 |PD.2/USCIO_DAT1/SPI0O_CLK/UARTO_RXD

JP4.11 43  |PD.1/USCIO_DATO/SPIO_MISO

JP4.12 44 |PD.0/USCIO_CLK/SPIO_MOSI/TM2

JP4.13 45 PA.12/12C1_SCL/BPWM1_CH2

JP4.14 46  |PA.13/12C1_SDA/BPWM1_CH3

JP4.15 a7 PA.14/UARTO_TXD/BPWM1_CH4

JP4.16 48 PA.15/UARTO_RXD/BPWM1_CH5

JP6.1 49 Vss

JP6.2 50 |LDO_CAP

JP6.3 51 |V

JP6.4 52 PC.14/SPI0_I2SMCLK/USCIO_CTLO/QSPI0_CLK/TM1

P65 53 |PB.15/EADCO_CH15/SPI0_SS/USCIO_CTL1/UARTO_NCTS/PSIO0_CHO/PWM1_CHO/TMO_EXT/P

WMO_BRAKE1
IP6.6 54 |PB.14/EADCO_CH14/SPI0_CLK/USCIO_DAT1/UARTO_NRTS/PSIO0_CH1/PWM1_CHL/TM1_EXT/C
: LKO
JP6
1P6.7 55 |PB.13/EADCO_CHI3/ACMPO_P3/ACMP1_P3/SPI0_MISO/USCIO_DATO/UARTO_TXD/PSIO0_CH2/
: PWM1_CH2/TM2_EXT
1P6.8 g |PB-12/EADCO_CH12/ACMPO_P2/ACMP1_P2/SPI0_MOSI/USCI0_CLK/UARTO_RXD/PSIO0_CH3/P

WM1_CH3/TM3_EXT

JP6.9 57  |AVmp

JP6.10 58 VRer

JP6.11 59 |AVss

JP6.12 60 PB.11/EADCO_CH11/UARTO_nCTS/I2C1_SCL/SPI0_I2SMCLK/BPWM1_CHO
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NDA102SD2

Header
Pin No. Function

JP6.13 61 PB.10/EADCO_CH10/USCI1_CTLO/UARTO_nRTS/I2C1_SDA/BPWM1_CH1

JP6.14 62 |PB.9/EADCO_CH9/USCI1_CTL1/UARTO_TXD/UART1_nCTS/I2C1_SMBAL/BPWM1_CH2

JP6.15 63 |PB.8/EADCO_CH8/USCI1_CLK/UARTO_RXD/UART1_nRTS/I2C1_SMBSUS/BPWM1_CH3

PB.7/EADCO_CH7/USCI1_DATO/UART1_TXD/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/INT5/A

JP6.16 64 CMPO_O

Table 3-2 NDA102SD2 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.

5V MOST G| - |
VDD PA.10 vss | pF.6 |
USCI@_DATO
P MISO CLK RESET | ss |
PA.9 PA.11 NRESET | PA.8 |
USCI6_DAT1| USCIe_CLK
A5 PB.1 EADCO_CH1 | I2C1_SCL | UART2_TXD |
UARTLRXD | PuMo_CH3 (5,2 Do ¢ A4 PB.0 EADCO_CHO | 12C1_SDA | UART2_RXD |
UARTL_TXD | PWM@_CH2 PB.3 DI ¢ — = —
= — A3 PB.4 EADCe_CH4
T2C1_SDA | PWMI_CHL PC.4 D2 ¢
= — A2 PB.5 EADCe_CH5
T2C1 SCL | PWM1_CHe PC.5 D3¢
AL PB.6 EADCO_CH6
AUE @i L (Head DANE A0 PB.7 | EADCO_CH7
PWML_CH3 PC.2 D5 @ - =
PWML_CH4 PA.7 D6 ¢ v
PWML_CH5 PA.6 D7 §
. b vss
PWME_CHO PA.5 D8 b vss
PWME_CH1 PA.4 D9 Y
SPI0_SS | PWM@_CH2 PA.3 D10 b 3v
SPI6_MOSI | PWMe_CH5 PA.© DIl ¢ b RST
SPI6_MISO | PWMe_CHa4 PA.1 D12 5 VDD
SPI@_CLK | PWM@_CH3 PA.2 D13 ¢ 5 NC
Vss vss_ @
VREF VREF__ ¢
[ 12Ce_spA PC.0 DA €
| 12c0_scL PC.1 scL §

Figure 3-4 Arduino UNO Compatible Extension Connectors
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NuMaker-DALI-NDA102SD2 NuMaker-DALI-NDA102SD2
bzl Compatible to GPIO Pin of ezl Compatible to GPIO Pin of
Arduino UNO NDA102SD2 Arduino UNO NDA102SD2
NU3.1 DO PB.2 NU2.6 A5 PB.1
NU3.2 D1 PB.3 NU2.5 A4 PB.0
NU3.3 D2 PC.4 NU2.4 A3 PB.4
NU2
NU3.4 D3 PC.5 NU2.3 A2 PB.5
NU3
NU3.5 D4 PC.3 NU2.2 Al PB.6
NU3.6 D5 PC.2 NU2.1 A0 PB.7
NU3.7 D6 PA.7 NU1.8 VIN
NU3.8 D7 PA.6 NU1.7 Vss
NU4.1 D8 PA.5 NU1.6 VSS -
NU4.2 D9 PA.4 NU1.5 5V
NU1l
NU4.3 D10 PA.3 NU1.4 3v
NU4.4 D11 PA.0 NU1.3 RST NRESET
NU4.5 D12 PA.1 NU1.2 VDD Voo
NU4
NU4.6 D13 PA.2 NU1.1 NC -
NU4.7 VSS Vss
NU4.8 VREF VRer
NU4.9 SDA PC.0
NU4.10 SCL PC.1

Table 3-3 Arduino UNO Extension Connectors and NDA102SD2 Mapping GPIO List
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3.4 Power Supply Configuration

The NuMaker-DALI-NDA102SD2 is able to adopt multiple power supplies. External power source
includes NU1 Vin (7 V to 12 V), Vob (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-DALI-NDA102SD2.

3.4.1 VIN Power Source

Table 3-4 presents the Vin power source.

Net Name in

Schematic Description

Connector

Board external power source, with voltage range from 7
NU1 pin8 NU1 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 A
Connector Schematic Description
ICE USB connector supplies 5 V power from PC to
ICEJ3 USB_HS_VBUS NDA102SD2 target board and Nu-Link2-Me.
Connector on NuMaker-DALI-NDA102SD2 supplies 5 V
P14 pinl-pina NU1_5VCC power from external power supply such as DALI Master

NUCO029SEE board to NDA102SD?2 target board and
Nu-Link2-Me.

ICEJ3, JP14 or NU1 pin8 supplies 5 V power to NU1
NU1 pin5 NU1_5VCC pin5. NU1 pin5 supplies 5 V power to target chip or
Arduino adapter board.

Table 3-5 5 V Power Sources
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NuMaker-DALI-NDA102SD2

3.4.3 3.3V Power Sources

Table 3-6 presents the 3.3 V power sources.

Voltage Regulator 5V Source Description
ICEUP1 converts USB_HS_VBUS to 3.3 V and supplies
ICEUPL USB_HS_VBUS 3.3 Vto NDA102SD2 target board or ICE chip.
UP1 converts NU1_5VCC to 3.3 V and supplies 3.3 V to
UP1 NU1l 3VCC NDA102SD?2 target board.
Note: SW2.2 (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 Description
ICEUP2 converts USB_HS_VBUS to 1.8 V and supplies
ICEUP2 USB_HS_VBUS 1.8 V to NDA102SD?2 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
The optional connector on the NuMaker-DALI-NDA102SD2 provides 9 to
IP12 22 V DC power to the DALI+ from an external power source, which only
needs to be connected in the application of powering the host (DALI Part
103).
The optional connector on the NuMaker-DALI-NDA102SD2 connect
JP13 DALI- to Vss, which only needs to be connected in the application of

powering the host (DALI Part 103).

JP14 pinl~pind

Connector on NuMaker-DALI-NDA102SD2 supplies 5 V power from
external power supply such as DALI Master NUC029SEE board to
NDA102SD2 target board and Nu-Link2-Me.

JP14 pin5~pin8

Vss connector on the NuMaker-DALI-NDA102SD2.

Board external power source, with voltage range from 9 V to 22 V. The
external input power supply needs to be used with JP12 and JP13, and it

VBUS only needs to be provided when it is used as a host power supply
application (DALI Part 103).
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.

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 3.3V /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.

ICE USB Connector (ICEJ3)

It t——tauvo

TON .
uMaker-DALI-NDA102SD2 V1.4 @) Nu-Link2-Me

Figure 3-5 External Power Supply Sources on Nu-Link2-Me
To use ICEJ3 as external power supply source with Nu-Link2-Me, please follow the steps below:
1. 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.
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4. Connect the external power supply to ICEJ3.

Table 3-11 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 .
Model Chip ICEJ3 (MCUVCC) (ICEVCC) '\C/('flg“g’ o | vin Pl
Voltage Selection ¥ Selection @ 9
Connect 1.8V
1 1.8V to PC 1.8V 1.8V 1.8V Off X output
Connect 3.3V
2 33V e 3.3V (default) | 3.3V (default) 33V off X output
Connect 5V
3 5V to PC 5V 3.3V (default) 3.3V Off X output
Note:
1. 0 Q should be soldered between ICEJPR1’s MCUVCC and 1.8V /3.3V/5V.
2. 0 Q should be soldered between ICEJPR2’'s ICEVCC and 1.8V /3.3 V.
3. X: Unused.

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

3.4.8.2 External Power Supply through NDA102SD2 Target Board to Target Chip

The external power supply sources on NDA102SD2 target board are shown in Figure 3-6.

External Vpp Connector:

NU1 pin8 (Vin)

External VDD Connector (JP14) NU1 pin2 (VDD)

Figure 3-6 External Power Supply Sources on NDA102SD2 Target Board

To use Vin and JP14 as external power supply source, please follow the steps below:

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 ICEJ3 to PC.
5

Connect the external power supply to Vin and JP14.

To use Vop as external power supply source with Nu-Link2-Me detached from NuMaker-DALI-
NDA102SD2, please follow the steps below:
Rev 1.00
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1. Switch the SW2 depends on the target chip operating voltage.
2. Detach the Nu-Link2-Me from NuMaker-DALI-NDA102SD2.

Connect the external power supply to Vop.

External Vpp Connector

uuuuuuuuuuuu

: K<
At ——tauvoTon Detach Nu-Link2-Me
i uMaker-DALI-NDA102SD2 V1.4 .

External Vpp Connector (JP14) NU1 pin2 (Vpp) NU1 pin8 (Vin)

Figure 3-7 Detach the Nu-Link2-Me from NuMaker-DALI-NDA102SD2
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Table 3-12 presents all power models when supplies external power through NDA102SD2 target
board . The NDA102SD2 target board external power sources are highlighted in yellow.

Model Tg;]?;: t Vin/ . Jou JP14 ICEJ3 Sz Jpi ('{%J\F;Eé) (ISEEJVFZ:RCZ) IEIS &y
i i i 5l
Voltage |DALI_ VDD Selection Sele[3c]t|on Sele;l?]tlon Voltage
4 33y |fV-12vE oy X X nuiavee| 33V | Remove 1,4y, 3.3V
Input output resistor
5 33V x [ X nuiavee| 33V | Remove |54y, 33V
to PC output resistor
6 sv |’ VI ~12vE oy X X NU1 5vCe|5 v output| REMOVe | 33y 33V
nput resistor
7 5V a ' X NU15vCC|5 Voutput| REMOVe | 33y | 33V
to PC resistor
DC Input
Connect to Remove [1.8V/3.3|1.8V/3.3
8 18V~5V X X X PC OFF 1.8 VV~ 3.3 resistor v v
N Nu-Link2-Me DC Input
9 1.8V~5V X X X removed OFF 18V ~5V X X X
10 33V X X 5V Connect to NU1 3VCC 3.3V Remove 1.8v/33[18V/3.3
PC output resistor \% \%
Connect to Remove [1.8V/3.3|1.8V /3.3
11 5V X X 5V PC NU1 5VCC| 5 V output resistor vV v
Nu-Link2-Me 3.3V
12 33V X X 5V removed NU1 3vVCC output X X X
13 5V X X sy |NuLink2-Mefy ;s 5yccls v output X X X
removed
Note:
1. The Vin input voltage will be converted by voltage regulator UP2 to 5 V. Supply 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 1.8V /3.3 V.
5. The ICE chip voltage should be close to the target chip voltage.
6. X:Unused

Table 3-12 Supply External Power for NDA102SD2 Target Board
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3.5 External Reference Voltage Connector
Table 3-14 presents the external reference voltage connector.

Connector Description

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

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

Table 3-13 External Reference Voltage Connector

3.6 Ammeter Connector
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

Figure 3-8 Wiring between Ammeter Connector and Ammeter

3.7 DALI Bus Connectors
Table 3-15 presents the DALI bus connectors and test pin.

Component Description
JP15 Connector to wire to DALI bus.
DALI_BUS Connector to wire to DALI bus.
JP12 Short pin 1 and pin 2 when using external power from VBUS.(Part 103)
JP13 Short pin 1 and pin 2 when using external power from VBUS.(Part 103)
DA JP1 Connector for user to measure the target chip DALI TX and DALI_RX.

Table 3-15 DALI Bus Connectors

Feb. 16, 2022 Page 24 of 55 Rev 1.00



NUVOTON NuMaker-DALI-NDA102SD2
=

3.8 Push Buttons
Table 3-16 presents the push buttons.

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

Table 3-16 Push-Buttons

3.9 LEDs
Table 3-17 presents the LEDs.
Component Description
The power LED indicates that the NuMaker-DALI-NDA102SD2 is
Power LED
powered.
PB14 LED The LED is connected to the target chip PB.14.

ICESO, ICES1, ICES2

and ICES3 Nu-Link2-Me status LED.

Table 3-17 LEDs

3.10 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.

3.10.1 VCOM Switches

Table 3-18 presents how to set the VCOM function by ICESW?2.

ICESW2
Pin Function Description
On: Connect target chip PB.13 (UARTO_TXD) to Nu-Link2-Me.
! ™ Off: Disconnect target chip PB.13 (UARTO_TXD) to Nu-Link2-Me.
5 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 3-18 VCOM Function of Nu-Link2-Me
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3.10.2 Status LEDs

NuMaker-DALI-NDA102SD2

Table 3-17 presents the status LEDs patterns for different operation on Nu-Link2-Me.

Status LED

Operation Status

ICESO ICES1 ICES2 ICES3
Power on Flash x 3 Flash x 3 Flash x 3 Flash x 3
Connected to IDE/NuTool Flash x 3 Flash x 3 Flash x 3 On
ICE online (Not connected to a target chip) On - Flash x 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 - -

Table 3-19 Operation Status LED Patterns
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4 NUMAKER-DALI-LIGHTING HARDWARE CONFIGURATION

The NuMaker-DALI-Lighting is one of the adapter board of NuMaker-DALI-NDA102SD2. The
NuMaker-DALI-Lighting is equipped with one RGB LED and one 2 in 1 cool and warm white LED for
Part 207 and Part 209 demonstration, and one 1-10V/0-10V conversion circuit for Part 206
demonstration.

4.1 Front View

1-10V/0-10V Convertor PWM and ADC Test Point

1-10V/0-10V Convertor Input

1-10V/0-10V Convertor Output

OLED Display
Reset Button

+[8]207_DT6-

+[W#1209 DT8 Tc

User Defined Buttons

2 in 1 Cool and Warm White LED RGB LED

Figure 4-1 Front View of NuMaker-DALI-Lighting

Figure 4-1 shows the main components and connectors from the front side of NuMaker-DALI-Lighting.
The following lists components and connectors from the front view:

2 in 1 Cool and Warm White LED (U5)

RGB LED (U2)

1-10V/0-10V Convertor Output (DALI_206)
1-10V/0-10V Convertor Input (JP2)

1-10V/0-10V Convertor PWM and ADC Test Point (JP1)
OLED Display (J2)

Status LED (207_DT6, 209 _DT8_RGB, 209 DT8_(XY-Coordinate), 209_DT8_Tc and
206_DT8_Tc)

Reset Button (SW4)
User Defined Button (SW5 and SW6)
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4.2 Rear View

Arduino Connect

Operational Amplifier

Arduino Connect

Figure 4-2 Rear View of NuMaker-DALI-Lighting

Figure 4-2 shows the main components and connectors from the rear side of NuMaker-DALI-
NDA102SD2. The following lists components and connectors from the rear view:

) Operational Amplifier

) Arduino Connect
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4.3 Extension Connectors
Figure 4-3 shows the pin assignment for extension connectors.

Do

L A5 User Defined Button 1]
DI AL User Defined Button 2|
RGB LED Pinl B D2 & 3
RGB LED Pin2 R D3 & ™
RGB LED Pin3 G D4 45 A
2inl LED Pin4 W D5 & 55 20
2inl LED Pin2 C D6 & -
D7 S & VIN
Status LED 1 D8 VSS
Status LED 2 D9 4 VSS
Status LED 3 D10 ¢ 5V
Status LED 4 D1l __ ¢ 3V
Status LED 5 D12 @ RST Reset Button |
Status LED 6 D13 & IOREF VDD
VSS Vss & NC
VREF VREF & .
OLED Display Pin3 SDA €
OLED Display Pin4 SCL
o
a
g o o
1]
, 0
Vo

Figure 4-3 Extension Connectors of NuMaker-DALI-Lighting

44 2in 1 Cool and Warm White LED
Table 4-1 presents the 2 in 1 cool and warm white LED (2n1 LED).

Component Description

2 in 1 cool and warm white LED.
Working Voltage: 3.0 V~3.4 V
Luminous flux; CW 20~24 Im, WW 20~22 Im

Us Color Temperature: CW 6000~6500 K, WW 2800~3200 K

Pin Number 1 2 3 4 5 6

Function CW+ CW- | Ww+ | WW- GND GND

Table 4-1 2 in 1 Cool and Warm White LED
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4.5 RGB LED
Table 4-2 presents the RGB LED.

Component Description
RGB LED
Working Voltage: 3.3 0or5V
U2 :
Pin Number 1 2 3 4 5 6
Function B+ B- G+ G- R+ R-

Table 4-2 RGB LED

4.6 1-10V/0-10V Convertor Connectors
Table 4-3 presents 1-10V/0-10V convertor connectors.

Connector Description
JP2 1-10V/0-10V convertor external power source with 15 V input.
DALl 206 1-10V/0-10V convertor output. Qutput range from 1 V to1l0 V or 0 V to 10
- V, depends on the Part 206 setting.
JP1 PWM and ADC test point.

Table 4-3 1-10V/0-10V Convertor Connectors

4.7 OLED Display Connector
Table 4-4 presents the OLED display connector.

Connector Description

The OLED display connector.

Pin
J2 Number 1 2 3 4
Function GND 3V I2C_SDA I2C_SCL

Table 4-4 OLED Display Connector

4.8 Status LEDs
Table 4-5 presents the RGB LED.

c t Header of GPIO Pin of D i

omponent | Arquino UNO | NDA102SD2 ikl
207_DT6 NU4.1 PA.5 On: Part 207 demo on RGB LED.

209 DT8 RGB NU4.2 PA.4 On: Part 209 RGB demo on RGB LED.
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209_DT8(XY- NU4.3 PA.3 | On: Part 209 xy-coordinate demo on RGB LED.
Coordinate)
209 DT8 Tc NU4.4 PA.O On: Part 209 Tc control demo on 2nl LED.
207_DT6_ NU4.5 PA.1 On: Part 207 demo on 2n1 LED.
206_DT5 NU4.6 PA.2 On: Part 206 demo on 0-10V/1-10V conversion circulit.

Table 4-5 Status LEDs on NuMaker-DALI-Lighting

4.9 Push Buttons
Table 4-6 presents the push buttons on NuMaker-DALI-Lighting.

Component Description
Sw4 Reset button to reset the target chip.
SW5 User defined button. Press to simulate lamp failure happened.
SW6 User defined button.

Table 4-6 Push-Buttons on NuMaker-DALI-Lighting
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5 QUICK START

5.1 Toolchains Supporting
Install the Keil toolchain.

() KEIL MDK Nuvoton edition MO/M23

5.2 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.

Please install the Nu-Link USB Driver as well at the end of the installation. The installation is
presented in Figure 5-1 and Figure 5-2.

- — w |
ﬁ%‘ Setup - MuMicra Mu-Link Driver for Keil - I.El_lﬂ,l

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., [

Click Finish to exit Setup.

Install Nu-Link USE Driver (optional):

EM: hitp:/fforum.nuvoton.com
SC: hitp: ffwww . nuvoton-mou. com/

forum.php

Figure 5-1 Nu-Link USB Driver Installation Setup
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NUVOTON NuMaker-DALI-NDA102SD2

Cm—————————————————————————————
[ 7 Windows Security | JU—— E

Would you like to install this device software?

| Mame: Nuvoton Nu-LinkDeviceClass
k Publisher: Nuveton Technology Corporation |
L'
[T Always trust software fror "Nuvoton Technology | Install || Don'tInstall I
Corporation”.

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

- - ——
vy R —— I

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?

- —
Lol ndows e W — i ——— @

Would you like to install this device software?

f Name: Nuvoton Nu-Link2DeviceClass
L, 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 | decide which device
re is saf install?

(2] Windows Security B - ————— @

Would you like to install this device software?

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

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

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

Figure 5-2 Nu-Link USB Driver Installation
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5.3 Project Download
Please contact your local sales representative to have more information.

5.4 Project Structure
The project folders and files structure is shown in Figure 5-3.

7 102_207_209 NDA102SD2_XXXXXX
—~ Library
7 CMSIS
—~ DALIDriver
— DALI_Driver
—~ DALI_Library
I~ Device
I~ StdDriver
7 SampleCode
— DALI_Control_Gear
r7 Kell

Figure 5-3 Project Folder Path

5.5 Execute the Project under Keil MDK
This section provides steps to beginners on how to run the project by using Keil MDK.

1. Double click the “Control_Gear_Device.uvproj” to open the project.

Note: If Figure 5-4 warning message jumps out, please migrate to version 5 formats as shown in
Figure 5-5. The “.uvproj” filename extension will change to “.uvprojx”.

uVision o |

Errar: Device not found -

Device: " "
Vendor 'Nuwoton

Please update your device selection.

Figure 5-4 Warning Message of “Device not found”
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[

File Edit View [ijeci Flash Debug Peripherals
NeE d ﬁ_ﬂew—p ision Project...
P +]- Mew Multi-Project Workspace...

= E B e
Open Project...
Project
Close Project
EEH Project: Ty
= @ Temp Exoort
Project Items... | | manage 2

o
TR T Select Device for Target ...

Run-Time Environment... o
Remaove File ‘main.c

Select Software Packs... .
EAN

. Options for File ‘main.c’...
Reload Software Packs 3

Pack Installer... Clean Targets
st

Build Target

} b 4 (il Be

Migrate to Version 5 Format...

: £ Rebuild all target files
T .

a I Batch Build

&= Praj.. @B-J-: @ Batch Setup...

Figure 5-5 Project File Migrate to Version 5 Format

2. Make sure the “Options” settings are the same as Figure 5-6 and Figure 5-7.

Options for Target 'DALL Control_Gear’ u

- — - —

Device |Targe‘t I Output | Listing I User I CAC+ {,ACE}I Asm | Linker I Debug | Ltilities I

ISoﬂware Packs LI
Wendor: Muwvoton Software Pack
Device: NDA10ZSD2 Pack: INuvaton.NuMiu‘o_DFF‘.'l.E.ﬂ
Toolset: ARM URL:  http:/fwww nuvoton.comshgfenus/Document
Search: I
=] ‘%3 MNOALDZ25D ;I The NuMicro NDA1025D series is a 32-bit microcontroller with -
0 NDAL025D2 embedded ARM Cortex-M23 core.
4 NML120
2 NM1200

H NMI1230
A MML240 J
i MML320
A NML330
A NML500
2 NM1810 ~| il

QK I Cancel Defaults Help

Figure 5-6 “Device” Setting in “Options” Window
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Options for Target 'DALL_Control_Gear’ u

Device Tamget |OLrtert| Ustingl User | C/C++ {ﬁCﬁ}I Asm I Unkerl Debugl Util'rtiesl

Muvoton NDA1025D2 ~Code GEﬂEE.Iﬂﬂﬂ

tal (MHz): Ir ARM Compiler: IUse default compiler version & ;I
Operating system: | None ﬂ
System Viewer File: [T Use MicroLIE ™ EigEndian

[M251 v svd J

[™ Use Custom File

— Read/Onby Memory Areas — ReadWrite Memory Areas

default  off-chip Start Size Startup default  offchip Start Size Molnit
™ RoMI: | | c ™ Raui | | r
I~ RomZ: | | r I~ Ramz | | r
™ ROM3: | | C ™ RAM3: | | r

an-chip on-chip

¥ IRom: &0 |10000 @ ¥ IRAM1: |(<20000000  ((x3000 r
™ IROMZ: | | - I~ IRAM2: | | r

Figure 5-7 “Target” Setting in “Options” Window

3. Make sure the debugger is “Nuvoton Nu-Link Debugger” as shown in Figure 5-8 and Figure 5-9.
And check the “Config” setting is the same as Figure 5-10.

Note: If the dropdown menu in Figure 5-8 does not contain “Nuvoton Nu-Link Debugger” item,
please rework section 5.2.
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NuMaker-DALI-NDA102SD2

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

Nsd@| s B9 o] «-

i 2 -

3R

| LoRD
¥4 ‘ Template

" Use Simulator with restrictions Settings | % Usa: INuvoTon Mu-Link Debugger d

|Juinker Debug | uites |

¥ Load Application at Startup v Run to main()

Initizlization File:
| Ear |

Restore Debug Session Settings
V¥ Breakpoints ¥ Toolbox
¥ Watch Windows
¥ Memory Display ¥ System Viewer

Driver DLL: Parameter:

ISAF{MCMH..DLL |
Dialog DLL: Parameter:

Manage Component Viewer Description Files .. |

ITJ\F{MCM1.DLL |

[~ Wam ff outdated Executable is loaded

Project LA
=% Project: Template
k% Template De'\ncel Targatl Dulputl Listing | User I CJ'CH—I HAem
[~ Limi Speed to Real-Time
¥ Load Application at Startup ¥ Runto main()
‘ CMSE Initialization File:
[ =
Restore Debug Session Settings——————————————————
[V Breakpoints ¥ Toolbox
¥ Watch Windows & Performance Analyzer
¥ Memory Display ¥ System Viewer
CPU DLL: Parameter:
|sARMCMA.DLL |
Dialog DLL: Parameter:
|DARMCMI.DLL |
[~ Wam if outdated Executable is loaded
< |

EP.‘.|QB...| {F. 0,1 | ok |

Cancel | Defaults |

Figure 5-8 Debugger Setting in Options Window

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

" Use Extemal Toal for Flash Programming

NS =A@ 4 B9 e | ™R R EEE | B aateNace MR ela-e oo e|@) A
K) @' |£%? Template E,z:'( ﬁ%’?ﬁ
Project L
ER 3 Project: Template _—
45 Template Device | Target | Output | Listing | User | C/C++| Asm | Linker | Debu

ﬁ ?MSIS r gure Flash Menu Command

ﬁ Library & Use Target Driver for Flash Programming ¥ Use Debug Driver

E& User

Lo main.c — Use Debug Drver — Settings ¥ Update Target before Debugging

% amsis it File:l

J Edit...

Command:l

Arguments: I

[T Fun Independent

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

Add Output File to Group:

|cmsis

Image Files Root Folder:

™ Genermte Listing

<] ] ©

= P.. ‘@B...l OF. |0, |

Defaults |

Figure 5-9 Programming Setting in Options Window
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NuMaker-DALI-NDA102SD2

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

= —
[ Chip Settings

NEA@] 4 ad] 9 e oo | m B M R|ESE G B otk

P @-E’M?“Template Eﬁﬂﬁﬁ"?

fv Options for Target Template

Device | Terget | Outpust | Lsting | User | C/Co+ | Asm | Linker | Debug  Utites |

¥ Use Target Driver for Flash Programming W Use Debug Driver

"
5 ¥ Update Tanget before Debugging
-

Flash Download for NDA102

Corfigure Flash Menu Command
’7 — Use Debug Driver —

rFlash Select————————— — RAM for Algarithm Download Function

|#PROM -]

' Erase Full Chi ¥ Program Flash
Star [0420000000 P o

Size: IUHZDUU

" Erase Sectors v Verify Flash

" DoMNot Erase ¥ Feset and Run
i~ Programming Algorithm i~ Flash Breakpoint
D escription | Device Type | Device Size | Addresz Range ¥ Enable Flash BF

WNDAT02 B4kB Fl. On-chip Flash 18 00000000H - 0000F1

r~ Config#1

3 6I Configure I

Configuration | xOM Setting |

r~ Brown Out Yoltage
7 & 4y ©an ©am C o

24 2.0 1.8
I ™ Brown Out Detector ™ Brown DutF!esetI

- Boot Select
" LDROM |(:' APROM
 LDROM with [AP APROM wilhI‘P

140 Initia] State Sele
@ |nput Tri-state Mode

" Quasi Bi-directional Mode

[ “Watchdog [~ “watchdog Clock Power Down
™ Securty Lock I ICE Lock
r~ Config Yalug

Config 0: |FFFFFFFF

Cancel

Figure 5-10 Default “Config” Setting in Options Window

4. 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

%

I | B createnode

caxla-]e oo eE s

NE R|o || P RRER
e EEIE- R

Template

Project

=% Project: Template .
ébJTemplatep 1_ Rebulld
E-Ed CMSIS
L0 Library .
it 2. Successfully compile
& cMsis .

'| il
Ee..|€Fe...| {}F. 0,7

3. Download
4. Start/Stop Debug

Build Output
linking...
Brogram Size: Code= RO-data= RW-data= ZI-data=
Zécer Build - User command #1: fromelf —--bin ".%objh .axf" --putput ".\obi"' .bin"™
T - T = \vobi\ .axf" -—output ".\ocbj' LERE"
" ‘\obj\template.axf" - 0 Error(s), O Warning(s). |
L)

Muvoton Mu-Link Debugger
=

Figure 5-11 Compile and Download the Project

5. Figure 5-12 shows the debug mode under Keil MDK. User can debug the project under debug
mode by checking source code, assembly language, peripherals’ registers, and setting breakpoint,
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step run, value monitor, etc.

File Edit View Project Flash Debug Peripherals Tools SVC5  Window Help

|1ljlﬂ@| B S Lﬁ| |« |T’ e T | £ [ f:‘"|@createNode Eaﬁ||. @ﬁ||%
R°5?|O|3}ﬁl{@*{}|ﬁ>|.ﬁﬂv V;‘ﬂ‘jviV|%v

Registers n Daassenply 9 1 @

Register A M o & wnile(l): A

i — T T 3

O=xNOONNGR4 0000 O=NO00

2. Stop :

5 |] mainc v X
_____ 3 R'eset Open (UARTO, 115200); -
== += vonnect UART to PC, and open a terminal tool to receive following message */
60 printf ("Hello Worldin");
...... Rg o1
RB o 62 /* GOt no where to go, just loop forever =/
R10 Dy 63 while (1) ;
...... R11 il
l ...... R12 s
""" R13(SP) 66 /#%* (C) COPYRIGHT 2017 Nuvoton Technology Corp. *#%/ El
----- R14 (R .| =
l @Pl-:jed = Registers < | LI J s

Command R [B callStack = Locals L
| Name Location/Value Type
P = ] o ¥ main 000000000 int ()
>
ASS5IGN BreakDisable BreakEnable BreakKill BreakList | | (';‘_‘1 Call Stack + Locals | | Memary 1
Nuvoton Nu-Link Debugger t1: 0.00000000 sec L

—

Figure 5-12 Keil MDK Debug Mode

5.6 Print Out Debug Message

1. Call function “debugMegUART_Init()” to enable UART debug port and then set the printf
message. Rebuild and download the project to the NuMaker-DALI-NDA102SD2.

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

Nu-Link2=Me V1.0

ICESWZ

Figure 5-13 Open VCOM Function

3. Connect the ICE USB connector shown in Figure 5-14 to the PC USB port through USB cable.
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o ()

o1 (=)

Figure 5-14 ICE USB Connector

4. Find the “Nuvoton Virtual COM Port” on the Device Manger as Figure 5-15.

=5 Device Manager‘ E@g
e f -

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

217" Ports (COM & LPT) N |
}? Muveton Virtual Com Port (COME™) | =
.75 Standard Serial over Bluetooth link (COM28)

e " . [ rp——
< 1 | 3

Figure 5-15 Device Manger

5. Open a serial port terminal, PuUTTY for example, to print out debug message. Set the speed to
115200. Figure 5-16 presents the PuTTY session setting.
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l % PuTTY Configuration @Iﬂ—hj

Category:

=- Sgssion Basic options for your PUTTY session

=1~ Terminal

- Keyboard
- Bell

- Featurss E:

= Window (D) Raw () Telnet ) Rlogin ) S5H @ Seral
- Appearance
- Behaviour
- Translation Saved Sessions

- Selection

- Colours Default Settings
= Connection

Load
. Data

115200

Load, save or delete a stored session

- Proxy
- Telnet Delete
- Rlogin
- 55H
- Serial

Close window on ext:
() Always () Mever @ Only on clean exit

About ] l Help ] [ Open

Cancel

Figure 5-16 PUTTY Session Setting

r@ COME® - PuTTY  [cnl o[ e |

M

Figure 5-17 Debug Message on Serial Port Terminal Windows
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5.7 Firmware Image File Download via ICP Programming Tool

This section list the operation steps of programming NuMaker-DALI-NDA102SD2 via Nuvoton
NuMicro ICP Programming Tool. For more information about Nuvoton NuMicro ICP Programming
Tool, please refer to Nuvoton NuMicro ICP Programmer User Guide.

5.7.1 Preparation

1. Download and install the latest Nuvoton NuMicro ICP Programming Tool.
2. Connect the ICE USB connector shown in Figure 5-14 to the PC USB port through USB cable.

5.7.2 Nuvoton NuMicro ICP Programming Tool Setting

1. Open the ICP Programming Tool and select the target chip.

— *——* T — : ~N
Nuvoton NuMicro ICP Programming Tool 3.04 ﬂ

NUVOTON Ml

Select Language:

| Engiish v

Select Target Chip:

| NDA102 Series v

Support Forum

EN: http://forum. nuvoton.com
SC: http:/Awww. nuvaton-meu.com/forum. php

= e — — —

Figure 5-18 NDA102 Series Selection

F ™
Part No. Option iy - u

Select Target Chip:

NDA102502 -

b

Figure 5-19 Select NDA102SD?2 as the Target Chip Part No.
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The ICP Programming Tool will enter the setting page. Click “Connect” to create the communication
between target chip and ICP Programming Tool as Figure 5-20.

Project Chips Tool Language Help
nuvoTon
Status
Cornect | Disconnected
Part Mo,
Load File
LDROM FileMame:  CALDROM hex
File not load
APROM File Mame:  CAAPROM hes
File rot load. Offset: Ox |0
Chip Settings
Setting Corfig Ot | OxFFFFFFFF < Update Histary »
File Data On-board Flash Offling: Flash

LDROM | APROM | LOROM | APROM | LOROM | APROM | Info

@ 8 hits
(1 16 bits
©) 32 bits

Programming

LDROM APROM Chip Setting Start

Build: 7130r

Figure 5-20 Nuvoton NuMicro ICP Programming Tool View

2. Select the project image file, and choose the “Programming” setting. The default setting for
Nuvoton DALI project is shown as Figure 5-21.

Project Chips Tool Language Help

nuvoTonN
Status
Chip Connected with Nu-Link2 1D 77883dd4]
Part No NDAT02502 b?g/uuré‘gm APROM:G4K, Data 0K, RAM:T2K
Load Fils
File Name:  C:\LDROM.hex
Flle mot lnad
FileName:  C:A10Z_207_209_ND&102502 bin
size: 640K Bytes. checksum: 865 Offset 0w 0
Chip Settings

File Data On-board Flash Offline: Flash

| LDROM | APROM | LDROM | AFROM | LOROM [ &PROM [ Info |

0000D000: BO 15 00 20 55 01 00 00 83 O1 00 00 85 01 00 00 @ Bbis
00000010: B5 70 00 00 45 &4 00 00 00 0O 00 00 00 00 00 00 =
000000Z0: 0O OO 00 00 00 00 00 00 00 DO 00 00 95 01 00 00 A & 16bits
00000020: 00 OO0 00 00 00 00 00 00 57 01 00 00 39 01 00 00 -
00000040: 45 08 00 00 98 01 00 00 98 01 00 00 98 01 00 00 () 32 bits

000000S0: 9B O1 00 00 3B 01 00 00 S8 01 00 00 9B 01 00 00
D00DDDE0: 9B 01 00 00 98 01 00 00 96 D1 00 00 98 01 00 00

00000070: 9B 01 00 00 3B 01 00 00 58 01 00 00 9B 01 00 00

DOODDDE0: SE 01 00 00 98 01 00 00 98 D1 00 00 98 01 00 00

0000D0S0: 9B 01 00 00 3B 01 00 00 58 O1 00 00 9B 01 00 00

00000DA0: 9B 01 00 00 98 01 00 00 S 01 00 00 98 01 00 00

D00DD0S0: 98 01 00 00 98 01 00 00 98 D1 00 00 98 01 00 00 i Refresh

AANAAACAS &N A4 AR PN ER 74 AR AN @R A3 AR AN AR AT AR AN

Programming

[CILDROM  []APAOM (] Chip Setting Diptinns

Build: 7130r

Figure 5-21 Default Project Image File Selection
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3. Configure the “Chip Settings”. The default setting for Nuvoton DALI project is shown as Figure
5-22.

Project Chips Tool Language Help

nuvoTon
Status (&3 Chip Setting [ |

Chip Comnected with Nu-Link2 (1D 77883dd4)
Configuration | %OM Setting

LDROM:4K, APROM:B4K, Data:OK, RAM12K
PartN NDATOZSD2 - - .
L re UIDAUCID: Brown-out Yoltage Options
Load File @ 4.4 3 3 [
FileMams:  C\LDROM hex gy o2 ey
File nat load | Browrou Detectar [ Brown ot Resat |

APROM | FileMams:  C:AI02_207_203 NDAT02SD2bin Boot Options
size: 64.0K Bytes, checksum; 86c5 Offset 0 0 () LDROM PROM

() LDROM with 14P () APROM with 14P
Chip Settings
X L /01 Initial State
Config 0: | 04FFFFFFFF < Update Histary > - )
[l ) Quasi-bidirsctional Mode
File Data On-board Flash Oifline Flash B B
“watchdog “w'atchdog Clock Power-down
LDROM | 4PROM | LDROM | APROM | LDROM | APROM [ Info |
00000000: B0 15 OO0 20 55 O1 0D 00 83 01 00 00 85 01 00 00 ~ @ 8bis 7] Securty Lack [T Lack
0000001 B5 70 00 00 45 64 00 00 00 00 00 00 0O 00 00 0O = Config Val
00000021 00 00 00 00 0O 00 0O 00 OO0 00 00 00 95 01 00 00 116 bits onfig v alue
0000003 00 0D 00 00 00 0O 00 00 57 01 00 00 99 O1 00 00 -
0000004 45 08 00 00 98 01 00 00 9B 01 00 00 98 01 00 00 () 32 bits Config 0: | OFFFFFFFF
0000005 98 01 00 00 98 01 00 00 98 01 00 00 98 01 00 00
000000E0: 9B 01 00 00 9B 01 00 00 9B 01 00 00 98 O1 00 00
0000007 9B 01 00 00 9B 01 00 00 98 01 00 00 98 O1 00 00
0000008 98 01 00 00 98 01 00 00 98 01 00 00 98 01 00 00
00000050: 9B 01 0D 00 9B 01 00 OO 58 01 00 00 98 01 00 0D
0000D0AD: 9B 01 00 00 9B 01 00 00 9B 01 00 00 98 O1 00 00
0000008 98 01 00 00 98 01 00 00 98 01 00 00 98 01 00 00 I8
nnARAc Zn AL AR 30 EM 71 AN AN AR A1 AA AN A A1 A0 AN
Il
Progiamming
1 LoROM Oolons
L — -

Build: 7130r

Figure 5-22 Default Chip Setting
4. Check the “Options” setting. The default setting for Nuvoton DALI project is shown as Figure 5-23.

Project  Chips Tool Language
nuvoTon

Status

Help

Chip Connected with Mu-Link2 [I0: 77883dd4)

— NDATOzeDz | LDROM:AK, APROM:B4K, DatalK, RAM:12K Ot St e ety
UIDACID: .. [#] Reset Chip after Programming
Load File [ Offfine Programming Mode
LDROM File Mame: CALDROM.hex
File not load Software Serial Mumber [SN]
APROM FileName:  C:\102_207_209_NDA025D2 bin 18000000
size: 64.0K, Bytes, checksum: 86c5 Offset: 0x 0 0010000
Chip Settings
. Options for Offline Programming Mode
Use Passward for Offline Data {l
File Data On-board Flash Oifline Flash e ——
| LDROM | &PROM | LDROM | 4PROM | LDROM | &PROM | Infa |
|
00000000: B0 15 00 20 55 01 00 00 83 01 00 00 85 01 00 00 - a bits frenser
00000010: B5 70 00 00 45 64 00 00 00 00 00 00 DO 00 OO 0O — . . R
000000201 00 00 00 00 00 00 0O 00 00 00 00 00 95 01 00 00 [ 16 bits Limit The Mumber of Offline Programming
00000030: 00 00 00 00 00 00 00 00 97 01 00 00 99 01 00 00
00000040: 45 08 00 00 9B 01 00 00 98 01 00 00 98 01 00 00 7) 32 bits 100

00000050: SEB 01 00 00 9B 01 00 00 98 01 00 00 98 01 00 00
00000060: 9B O1 00 00 9B 01 Q0 Q0 98 01 00 00 9B 01 00 00 |
00000070: 9B 01 00 00 9B 01 Q0 Q0 98 01 00 00 9B 01 00 00 | Auto-programming
00000080: 9B O1 OO 00 SE 01 00 00 98 01 00 00 98 01 00 00 [
00000050: 9B 01 00 00 36 01 00 00 98 01 00 00 98 01 00 00 [

0000D0AD: 9B D1 00 00 98 01 00 D0 98 01 00 00 98 01 00 0D Trigger by extemal input signal
0000D0BO: 9B 01 DO 00 98 01 DO DO 98 01 00 0D 98 01 DO 00 8
ANANNNCNs &N Na A 20 EM 71 00 AN GR N1 0N 0N 88 naonn nn
Programming Mu-Link Pro 10 Voltage

[C]LDROM Options

1.8 28/ @3 B0
Build: 7130 B
| | |
I Default ][ 0K JI Cancel

Figure 5-23 Default Options Setting
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5. Click “Start” to program the target chip.

Project Chips Tool Language

nuvoTon

Help

Status
Chip Cannected with MurLink2 (1D: 7768:23d44)
LDROM: 4K, APROM:G4K, Data DK, FibM:12K.
Part No. HDatozspz  DHPMLIK £
Load File
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Figure 5-24 Start Programming the NuMaker-DALI-NDA102SD2
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6 NUMAKER-DALI-NDA102SD2 TEST ENVIRONMENT SETUP

The NuMaker-DALI-NDA102SD2 needs to be connected to the ProbitLtab2 machine during
communication verification and testing. Figure 6-1 shows the connection diagram of NuMaker-DALI-
NDA102SD2 and ProbitLab2. As there are more things to pay attention to when setting up, please
follow the steps below to set up the DALI test environment.

DALI BUS Acinpo‘g’er
W DALI BUS pu DC power Power

input
Current p Output PcJTwer Button
()

STATUS

Back

MS NVLIDIa

:0)
©
A
©
©

Standard Type B

wer input
h 1
|

ProbitLab2 i (o] 3

"nuvoTon
jHuMaker-DALI-NDA102SD2 V1.4 (@

Figure 6-1 NuMaker-DALI-NDA102SD2 and ProbitLab2 Connection

6.1 Connection of NuMaker-DALI-NDA102SD2 with ProbitLab2

1. Input the DC power to be used into ProbitLab2, NuMaker-DALI-NDA102SD2 only supported
voltage range is DC 3.3V to 5V, please do not input other voltage ranges or AC power.

2. Connect NuMaker-DALI-NDA102SD2 connector JP14 to ProbitLab2 Power Output L/+ and
N/- respectively.

3. Connect NuMaker-DALI-NDA102SD2 connector JP15 to ProbitLab2 DALI BUS DA+ and
DA- respectively.

Connect the current measuring instrument to the DALI BUS Current interface of ProbitLab2.

Connect the PC USB Port to the Standard Type B connector on the back of the ProbitLab2
machine. (The PC needs to install ProbitBench software, please refer to the ProbitBench
user manual for details)

6. When testing, it is necessary to remove Nu-Link2-Me from the NuMaker-DALI-NDA102SD2
board to avoid related signal interference.
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7 NUMAKER-DALI-NDA102SD2 SCHEMATICS

7.1 Nu-Link2-Me
Figure 7-1 shows the Nu-Link2-Me circuit.
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Figure 7-1 Nu-Link2-Me Circuit
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7.2 NDA102SD2 Target Board
Figure 7-2 shows the NDA102SD2 target board circuit.

nuvoTonN

Figure 7-2 NDA102SD2 Target Board Circuit
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7.3 Extension Connector
Figure 7-3 shows extension connectors of NuMaker-DALI-NDA102SD2.
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7.4 DALI Connector
Figure 7-4 shows the DALI application circuit.
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7.5 PCB Placement
Figure 7-5 and Figure 7-6 shows front and rear placement of NuMaker-DALI-NDA102SD2.
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Figure 7-5 Front Placement of NuMaker-DALI-NDA102SD2

.. e .
EEFETEEEIE EE B
...Lb:l.... g 3 5EEEEE
— L E X R NN RN NN BN NN ENNND]|

Py A X NN RN RN NN NN NN KX NNXXNNENNERHEHRHRHXJ BN )

Py A XXX EER RN NN NN N NN NN NS XENNENREREE RN X J :aﬁtév:ﬂfamw
g g ¢ r ¥ ¥ T T OT LT TFr T T OEC T r ¢ T T T T T e T T T o . o

papy 5;;;52355enngﬁégﬁ.gasaazsg§§asgsa “mDimE}E-D..

™ g d MOH ™ | |

= E'W.Eﬂl ﬁ

ui

B30

"R
'L | L
)
W1
&)

..
g | K X N N N N N B N N N N § J
.m ue PEfyfase FEREEE Q

Figure 7-6 Rear Placement of NuMaker-DALI-NDA102SD2

Feb. 16, 2022 Page 51 of 55 Rev 1.00



NnNUVOTOoN
—

NuMaker-DALI-NDA102SD2

8 NUMAKER-DALI-LIGHTING SCHEMATICS

8.1

LED Platform

Figure 8-1 shows the DALI lighting board circuit.
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8.2 PCB Placement
Figure 8-2 and Figure 8-3 shows front and rear placement of DALI lighting board.
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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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