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1. Overview

This example can enable LED lighting power supplies to recognize PUSH signals through the
DALI (Digital Addressable Lighting Interface) bus interface, thereby enabling DALI control gears
to have PUSH dimming function. This reduces PUSH specialized interfaces and circuits,
reduces costs, and provides another networking dimming method when there is no DALI host
(as shown in Figure 1-1).
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Figure 1-1 PUSH Dim Multiple Connection Diagram
1.1 Principle

DALI signal complies with IEC-62386-101 2014 regulations, which is a 1200bps Manchester
code waveform, with a pulse width of 416us and DC 0~22.5V. Due to the IEC-62386-102 2014
requirement that the DALI interface also has a protection function of AC signal blind connection
with a withstand voltage of more than 1 minute, the DALI signal terminal hardware can support
the input AC signal as a dimming signal. The use of AC signal as a dimming function is
commonly referred to as PUSH dimming function in the industry.

The PUSH signal is generally supplied from AC main power directly to the PUSH dimming signal
interface. This type of signal has the characteristics of strong high-voltage anti-interference
capability due to the direct use of main AC. Moreover, due to the requirement of DALI bus that
the bus current of a single device is less than 2mA, PUSH dimming bus also has the
characteristic of low power consumption. The PUSH dimming signal is characterized by a
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50Hz/60Hz sine wave, which is converted into a 5V square waves of 50Hz/60Hz through the
DALI bus circuit. ThNDA102 will determine how many cycles there are based on 1/0O square
wave counting, calculate the duration of the button time based on the number of cycles, and
then define the dimming function based on the duration of the button. The block diagram is as

follows.

". PUSH signal "‘.
| 50Hz/B0HZAC ‘,'

N

DALI signal conversian
circuit

»
| 50Hz/B0Hz Square wave

P Square wave duration
decoding control PWIM duty

» LED Dimming Drive M LED
Circuit \

Control Gear

Figure 1-2 PUSH Function Block Diagram

The PUSH button function definition is shown in Table 1-1.

PUSH Button Description

Press to lift time At

Function Description

Short press to switch on/off

0.1S <At<0.6S

In PUSH mode, short press to turn
on or off the lights

PUSH Mode

In PUSH mode, long press and

Long press for dimming At >0.6S hold to dimming, dimming stroke
(0-100% brightness)
In PUSH mode, press and hold for
Long press for reset At >9S more than 9S to reset the

brightness to half brightness (50%)

Table 1-1 PUSH Button Function Definition
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1.2 ICP Download

Connect to

the ICP tool and download

NDA102 Series

the firmware to the chip. Download
NDA102_PUSH_DIM_Control.bin to one evaluation board (hereinafter referred to as 2#), and
the chip configuration is shown in Figure 1-3 and Figure 1-4.

Project Chips

Tool

NUVOTON Im——

Operation Language Help

# Nuvoton NuMicro ICP Programming Tool 3.11 - NDA102 Series(NDA10xEC1, N...  —

LDROM aPROM

Data Flash SPROM LDROM APROM DataFlash SPROM

Status
Disconnect |  Chip Connected with Nu-Link (1D: 1800231f)
Part No. NDAT0ZECT thSEngéoﬁgFé?gi?eiu(&é?;ﬁtuK SPROMO:512 bytes, SPROM1:512
Load File
LDROM File Name:  D:MSP_USCI_UART bin
APROM File Name: D:\Nuvotonh\BSP Libran\EC_NDA&102_PUSH_DIM_Controh\EC_NDA102_PUSH_DIM_Control_1.0vSampleC
size; 5212 Bytes_checksum: 5196 Qffset- 02 U
Data Flash File Mame:  C:A\Data. hex
File not load.
SPROM File Name:  C:\Users\ling\Desktoph1_bin
(o 3 1 2 size: 512 Bytes, checksum: bd28 Last Byte: 0x FF
Config Bits
Seting  Config0 | OWFFFD7FF  Config: | OFFFFFFFF < Update History > v
File Data On-board Flash Offline Flash

LDROM APROM DataFlash SPROM  Info

ooooo000: €8 06 00 20 DS OO0 OD OO F5 OO0 OO0 OO F7 OO0 OO0 0O °8h|'ts
00000010 o0 00 00 OO 00O 00 0D 00 OO0 OO0 OO 00 OO0 0D 00 0O
00000020: 00 00 00 00 00 00 00 00 00 00 00 00 F9 00 00 00 | 16 bits
00000030: o0 00 00 00O 0O 00 00 00 FB 00 00 QO FD 00 00 00
00000040: FF 00 Q0 OO0 FF 00 QO 00 01 O5 OO0 00 FF 00 00 00 32 bits
00000050 FF 00 OO0 OO0 FF 00 0D 00 FF 00 00O 00 FF 00 00 0O
00000060: FF 00 OO0 00 FF OO0 OO OO0 FF OO0 0D 00 FF OO0 00 00
00000070: FF 00 OO0 00 FF OO0 OO OO0 FF OO0 0D OO0 FF OO0 00 00
000000801 FF 00 00 00 FF 00 00 OO0 FF 00 OO0 00 FF 00 00 00
00000090 FF 00 00 00 FF 00 00 00 FF 00 OO0 00 FF 00 00 00
000000A0: FF 00 0D OO0 FF 00 OO0 00 FF 00 00O 00 FF 00 0D 0O
000000B0O: FF 00 00 00 FF 00 00 00 FF 00 00 00 FF 00 00 00 Refresh
hhaahhh'sh NI 48 ARE 4& N BN 2IF FARA N 42 M A7 19 Nn&E NN nin
rogramming
LDROM APROM DataFlash [ |SPROMO | | SPROM1 Options
Build: 7470
Figure 1-3 ICP Configuration (2#)
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Chip settings are shown as follows.

B | Chip Settings X |

Brown-out Woltage O ptions

200 224 2.4 aly
v anv Qi 43
Brown Out Enable | Brown Out Reset
Boot Options |
LDROM with |AP APROM with 14P

170 Iniial State Options |
© Input Tri-state Mode Quasi-bidirectional Mode

POWER-ON Pull Resistor Initial State Selection

GPa0:  |Pul-high/low Resistor disabled

GPAT - Pull-high/low Resistor disabled

GPA2 - Pull-high/low Resistor disabled

GPA3: Pull-high/low Resistor disabled . ‘
GPA4:  |Pull-high/low Resistor disabled ‘

GPa5:  |Pul-highflow Resistor disabled

Data Flash Options
Data Flash Base Address: Dx FFFFF
Data Flash Size:  0.00K =
Security Lock
Canlig Value

Config 0 | D4FFFFD7FF ConfigT: | OWFFFFFFFF

0K ] Cancel

Figure 1-4 Chip Settings (2#)

Connect to the ICP tool and download the firmware to the other chip. Download
NDA102_PUSH_Wave_ Out.bin to the other evlauation board (hereinafter referred to as 1#),
and the chip configuration is shown in Figure 1-5 and Figure 1-6.
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# Nuvoton NuMicro ICP Programming Tool 3.11 - NDA102 Series(NDAT0xEC1, N...  — X

Yroject Chips

Tool

Operation Language Help

Status
Disconnect Chip Connected with Nu-Link (1D: 1800231f)
LDROM: 2K, APROM:29.50K, Data:0K, SPROMO:512 bytes, SPROM1:512
Part No NDATOZECT | ies. SPROM2:512 bytes, FAM:4K
Tosa e
LDROM File Name:  D:ASP_USCI_UART bin
eI Lt _clonslonee EoJ
File Mame:  D:\Nuvoton\BSP Libran\EC_MDA102_PUSH_DIM_ControhEC_NDA102_PUSH_DIM_Control_%1.0MS ampleC
size: 2552 Bytes, checksum: efde Dffset: Ox O
Data Flash File Name:  C:\Data hex
File nat load.
SPROM File Name: C:AUsershling\Desktoph1.bin
(o Ji] 1 2 size: 512 Bytes, checksum: bd28 Last Byte: Ox FF
Config Bits
Setting Config 0: = OxFFFFDYFF Config1: | OxFFFFFFFF < Update History » v
File Data On-board Flash Qffline Flash
LDROM APROM  DataFlash SPROM LDROM APROM DataFlash SPROM LDROM APROM  DataFlash SPROM  Info
00000000: 20 04 00 20 F1 00 0D 00 11 01 OO0 00 D5 00 00 0O O 8bits
00000010: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00000020: 00 00 00 00 00 00O 00 00 00 00 OO0 00O 15 01 00 00 16 bits
oo000030: OO0 00 OO0 OO0 00 OO 00 00 17 01 0D 00 15 01 00 00
00000040: 1B 01 00 00 1B 01 0D 00 1B 01 00 00 1B 01 00 00 32 bits
00000050: 1e 01 00 00 1B Ol1 00 00 1B O1 0D OO0 1B O1 00 00
00000060: 18 01 00 00 1B 01 00 00 1B 01 0D OO0 1B 01 00 00
00000070: 1B 01 00 00 1B O1 0D 00 1B 01 00 00 1B 01 00 00
00000080: 1B 01 00 00 1B O1 0D 00 1B 01 00 00 1B 01 00 00
00000090: 1e 01 00 00 1B Ol1 00 00 1B 01 0D OO0 1B 01 00 00
000000AD: 18 01 00 00 18 01 00 00 1B 01 0D OO0 1B 01 00 00
000000BO: 1B 01 00 00 1B 01 00 00 1B 01 00 00 1B 01 00 00 Refresh
nnnnnIeE N N2 AR A 4L NN ENC AN FER N 48 NN A7 FM NA N N0
Programming
LDROM B APROM | DataFlash | | SPROMO SPROM1 | |SPROM2 [& Config Options Start
Build: 7470«

Mar. 29, 2023

Figure 1-5 ICP Configuration (1#)
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Chip settings are shown as follows.

NDA102 Series

B | Chip Settings

Brown-out Yoltage Options
20 2.9
3 an
Brown Out Enable

Boot Dptions
LDROM

LDROM with 14P

170 Initial State Options
© Input Tri-state Mode

20
4.3V

| Brown Dut Reset

© 4PROM
APROM with 14P

Quasi-bidirectional Mode

POWER-ON Pull Resistor Initial State Selection
GPa0: | Pulthigh/low Resistor disabled

GPAT : | Pull-high/low Resistor disabled ~

GPAZ | Pull-high/low Resistor disabled ~

GPA3: | Pull-high/low Resistor disabled ~

GPAY : |Pul|—h|'gﬁflnw Resistor dizabled

GPAS |Pul|—h|'ghf|ow Resistor disabled

Data Flash Options
Data Flash Base Address: Ok FFFFF
Data Flash Size:  0.00K =
Security Lock
Config Value

Config0: = O4FFFFDFFF  Configl: | Q«FFFFFFFF

Cancel

Mar. 29, 2023

Figure 1-6 Chip Settings (1#)
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1.3 Demo Result

When the sample code runs, start testing the PUSH function of DALI circuit. Due to the
insufficient withstand voltage capability of the DALI interface of the DALI_SLAVE_NDA-102EC1
V1.0 evaluation board that is unable to be connected to the main AC, the other
DALI_SLAVE_NDA102EC1 V1.0 evaluation board is used to output and simulate the PUSH
signal input. The schematic diagram is as follows.

81 J'-
GPIO2 RS B

R2. Rt [y > - e
Sop e MLl alg) S
L ] [

GPIOT R3

Figure 1-7 Physical Wiring Diagram for Testing PUSH Function

On 1# in the Figure 1-7, the simulated PUSH button uses SW3 (PD.6), and the simulated PUSH
waveform output signal uses TXD (PD.3). The TXD (PD.3) of 1#is connected to the DRX (PB.0)
of 2# through a DuPont cable.

When it is powered on for the first time, Unit 2 defaults to PUSH mode, and the light is at the
maximum brightness.

In PUSH mode, short press to turn on the light.
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Figure 1-8 Short Press to Turn on the Light

In PUSH mode, short press to turn off the lights.

Figure 1-9 Short Press to Turn off the Light

In PUSH mode, long press and hold the PUSH button to dim the light from 0% to 100%
brightness, and you can see that the light brightness gradually changed from 0% to 100% for
about 4 seconds.

In PUSH mode, press and hold the PUSH button again and adjust the brightness from 100%
to 0.1%. You can see that the light brightness gradually changed from 100% to 0.1% for about
4 seconds. Adjust the effect to 0.1% as shown in the Figure 1-10.
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Figure 1-10 Long Press for Dimming the Light to the Darkest Position

In PUSH mode, press and hold for more than 9 seconds to see the LED brightness gradually
returned to 50% brightness from 0 to 100%, and reset successfully.

|5 C+im

S¥ 7019
AS

Figure 1-11 Long Press for More Than 9 Seconds to Reset
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2. Code Description

In main.c, add PUSH signal identification code to the GPIO interrupt function.

void GPABCD_IRQHandler(void)

{
GPIO_CLR_INT_FLAG(DRX_PORT, DRX BIT);
K o L o o o o o o e e e e e e e e e e e - */
/* PUSH Decode &
/* ____________________________________________________________________________ */

/*push BUS IS HIGH,no push signal bus=low level so first signal change is high
level=io is low */
if(DRX == HIGH_DRX)

{
/*Push signal recognition and Identify push mode */
if((DRX_WAVE_Timer > 15) && (DRX_WAVE_Timer < 30)) /*Do not execute for the first
time*/
if(DimMode == 1) /*In push mode, in push dimming counter.*/
DRX_Push_Count++; /*counter*/
if (65530 <= DRX Push_Count)
DRX_Push_Count = 65530;
}
}
/*In non-push mode ' Accumulate 10 consecutive pulses ' then switch to PUSH mode.*/
if(1 != DimMode)
DRX_toPUSH_Enable = 1; /*Enable swtich mode*/
DRX_toPUSH_Count++;
if(DRX_toPUSH_Count == 1)
DRX_toPUSH_Timer = 0; /*Clear and prepare the timing of 10
pulses*/
else if(DRX_toPUSH Count > 10)
{
if ((DRX_toPUSH_Timer > 600) && (DRX_toPUSH_Timer < 730))
DimMode = 1; /*Confirm as PUSH signal*/
DRX_toPUSH_Enable = ©; /*Turn off to PUSH enable*/
DRX_toPUSH_Count = 9; /*Clear, prepare for next count*/
}
}
}
}
DRX_WAVE_Timer = 40; /*Set the value to prepare for the next count*/
}
else
{
}
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In push_DT6.c, the function DRX_PUSH_Count() performs PUSH cycle counting in 1ms tasks,
with variable Push_Count calculating the time Af that it takes to press and lift the PUSH button.
Determine whether to perform the corresponding dimming action by long or short pressing
based on At.

void DRX_PUSH_Count(void)
if(DimMode == 1) /*Push Mode*/
if(DRX_Push_Count_OLD == DRX_ Push_Count) /*Trigger and trigger time interval:
about 20ms . Customer Define. */

PUSH_Status_Count++; /*Release key counter*/

}

else

{
Push_Count++; /*Press key count about 20ms cycle*/
PUSH Status Count = 0;
PUSH_IN_Flag = 1;

}

DRX_Push_Count_OLD = DRX_ Push_Count;
Push_Scan(); /*Change level in push mode*/
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3. Software and Hardware Requirements

3.1 Software Requirements

e BSP version

- 102_207_NDA102EC1 v03 01 Lib
e |DE version

- Keil uVversion 5.28

3.2 Hardware Requirements

e Circuit components
- DALI_SLAVE_NDA102EC1 V1.0 (2pcs)
e Pin Connect

- Use two sets of DALI_SLAVE_NDA102EC1 V1.0 evaluation boards. Among them, 1#
simulates PUSH button and PUSH signal output, and 2# is used for PUSH signal
reception and PUSH dimming. The connection is shown in Figure 3-1.

1% 28

DALl SLAVE NDA102ECHI V1.0 DALl SLAVE NDA10ZECTI V10

+ ) S\ fs 5V
LED
W LED
DC sV ® ®
- ’ GND GHD » G
PD3 E PBO
Simulate AC push signal output Control Gear

Figure 3-1 Hardware Connection Diagram
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4. Directory Information

The directory structure is shown below.

7~ EC_NDA102_PUSH_DIM_Control_V1.00

I~ Library Sample code header and source files
~ CMSIS Cortex® Microcontroller Software Interface Standard
(CMSIS) by Arm® Corp.
~ Device CMSIS compliant device header file
I~ StdDriver All peripheral driver header and source files

r— SampleCode

7 ExampleCode  Source file of example code

Figure 4-1 Directory Structure
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5. Example Code Execution

Browse the sample code folder as described in the Directory Information section and
double-click NDA102_PUSH_DIM_Control.uvprojx (Corresponding to 2#) and
NDA102_PUSH_Wave_ Out.uvprojx (Corresponding to 1#).

Enter Keil compile mode.

e Build
e Download
e Start/Stop debug session

3. Enter debug mode.

e Run
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6. Revision History

Date Revision Description

2023.03.29 1.00 Initial version.
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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.

Please 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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