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1.2 NADC24 it
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System

* 24-bit delta-sigma (AZ), analog-to-digital converters (ADCs)

* Operating voltage: 2.5V to 3.6V

« Temperature range: -40°C to +105°C

* Integrated with Power-on Reset

* Normal run: 600 uA (ADC Only)

* Power-down mode: 1 uA (max)

* Supports wake up from Power-down mode by SPI| WAKE_UP command

Analog

* Up to 8 single ended channels or 4 differential channels 24-bit delta-
sigma ADC (ENOB up to 22-bit)

* Programmable data rates from 1.25 SPS to 96 KSPS

* Digital Filter option

* One 12-bit DAC with rail-to-rail DAC buffer

* Low-Noise PGA with gain from 1 to 128

* Internal reference: 1.2V or 2.4V

* Internal temperature sensor with £2°C accuracy

Communication interfaces

¢ SPIl-Compatible interface for external host accessing

1-2 NADC24 #i&
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NADC24 Series
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1.4 Evaluation Board ¥t
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NADC24

Connector Description :

JP1 & JP4 : AC power

JP2 & JP3 : Electrical appliances
OLED : Real-time display of voltage,
current and power

Specifications :

e 2
e

—— Lk : Rated voltage : AC 100-240V
G q | e Rated current : 15A

® 3}0’_}3‘3};‘3" EREREE i W 3\: | Rated capacity : 1650W

K 1-4 EVB #{#iiR
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2. KBENEA

VUG R G4 . HT LCD i) 12C0 il H T B4 1 UART.

int main(void)

{

uint32_t Data_Addr;
int32_t U32_Data_1, U32_Data_2, U32 Data_ 3, U32_Data_4, U32_Data_5, U32_Data_6;

/* Unlock protected registers */
SYS_UnlockReg();

/* Init System, IP clock and multi-function I/O0. */
SYS_Init();

/* Configure UARTO: 115200, 8-bit word, no parity bit, 1 stop bit. */
UART_Open(UARTO, 115200);

/* Init I2C0 */
I2C0_Init();
LCD_Disp_Info();

#9515 NADC24 HiZE PA4 A Data ready °

/* Initial NADC24 */

Reset NADC24();

NADC24 Calibration_and_Initial(CALI_NADC24);
NADC24 Calibration_and_Initial(INIT_NADC24);

/* Enable UART RDA and THRE interrupt */

NVIC_EnableIRQ(UARTO_IRQn);

UART_EnableInt(UARTO, UART_INTEN_RDAIEN_Msk);

UARTO->FIFO = ((UART@->FIFO & (~UART_FIFO_RFITL Msk)) | UART_FIFO_RFITL_1BYTE);

/* I0 Interrupt */

GPIO_SetMode(PA, BIT4, GPIO_MODE_INPUT);
GPIO_EnableInt(PA, 4, GPIO_INT_FALLING);
NVIC_EnableIRQ(GPA_IRQn);

/* Interrupt Priority */
NVIC_SetPriority(SPIO_IRQn, 0) ;
NVIC_SetPriority(GPA_IRQn, 1) ;
NVIC_SetPriority(UARTO_IRQn, 2) ;
NVIC SetPriority(TMR®_IRQn, 3) ;
NVIC SetPriority(I2C@ IRQn, 3) ;
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YI9a1E FFT FHIStEUARUERUE -

/* FFT initial */

arm_rfft_fast_instance_f32 S;

arm_rfft_fast_init_ f32(&S, SAMPLE_CYCLE_512);

/* Read Calibration value to Variable */

Read Data_ from_ APROM(&Read Cali Value[9]);

V1 _Rms_Calibration = Read_Cali_Value[9];

I1 Rms_Calibration = Read_Cali_Value[1];

V2_Rms_Calibration = Read_Cali_Value[2];

I2 Rms_Calibration = Read_Cali_Value[3];

V1 DC_Calibration = Read_Cali_Value[4];

I1 DC_Calibration = Read_Cali_Value[5];

V2 _DC_Calibration = Read_Cali_Value[6];

I2 DC_Calibration = Read_Cali_ Value[7];

V_RMS_OFFSET_1 = Read_Cali Value[8];

I_RMS_OFFSET_1 = Read_Cali_Value[9];

V_RMS_OFFSET_2 = Read_Cali Value[10];

I_RMS_OFFSET_2 = Read_Cali_Value[11];

V_RMS_GAIN = Read_Cali Value[12];

I _RMS_GAIN = Read_Cali Value[13];

V_DC_OFFSET_1 = Read_Cali Value[14];

I DC_OFFSET_1 = Read_Cali Value[15];

V_DC_OFFSET_2 = Read_Cali Value[16];

I_DC_OFFSET_2 = Read_Cali_Value[17];

V_DC_GAIN = Read_Cali Value[18];

I DC_GAIN = Read_Cali Value[19];
YN5R 512 22 ADC IR 2R ER TG - HTEBE -
while(1)

{

if(Read_512_ Start_Flag==0)

{

/* Calibration */
if((VI_Calibration_Falg)||(DC_Calibration_ Falg))
{

}

if(Freq_Calc_Falg)

{

}

/* Re-start saving */

Read_512 Start_Flag = 1;

}

if(Power_Measurement_Falg)

{
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/* 50Hz signal */
if(Read_50Hz_Done_Flag && Enble 50Hz Cycle Flag)

/* 60Hz & DC signal */
else if(Read_60Hz_Done_ Flag && (Enble 6@Hz_Cycle Flag || Enble_DC_Cycle_Flag))

/* Command analysis */
if(Input_Command_Flag)

/* Finish */
Input_Command_Flag = ©;
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3. RESEHFTK

3.1 MEFEX
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4. BEER

7 EC_NADC24 M258 Power Measurement V1.00

7~ Tool Tool of power measurement
7~ Schematic Schematic of power measurement
7 Library Sample code header and source files
7~ CMSIS Cortex® Microcontroller Software Interface

Standard (CMSIS) by Arm® Corp.

7~ Device CMSIS compliant device header file

= StdDriver All peripheral driver header and source files

r— SampleCode

r~ ExampleCode

] Project Source file of example code

4'1 H %{%‘/%\
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FFE NADC_COM Tool vl _00.exe - =¥t "HE | EZERITIE

X

s NADC_COM _Tool v1_00

vrms:
Irms :
Watt :

PF:

V_THD:

I_THD:

nuvoTon
Serial Port Setup and Connection
Port: [coms ]
Speed : [11s200 ]
Data: 8 v|
Parity: |NONE v
Stopbit: |1 v
[ RTS
[ otr il
Auto-Report Data
Start
Freq: —]

I
L]

I

Status: Disconnected with COMS

Calibration

Vrms |90.60734
Irms |0.8808348
Vrms |150.9188

Chip Flash
Chip SSID

FW version

Point 1 Irms |

Point 2 Irms

Harmonic

Order
vrms

Order

- O
vrms (V)
Point 1 02
Point 2 0
Irms |1.4669818
Read 0.2
E -400 -200 -100
I Read
Point 1 Vrms | Read (r=(ey
l Read 0.2
Point 2 Vrms | Read
[ Read
0
Read 0.2
- 400 200 4100
== Save Data

Irms
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IIIFEIY SR Point 2 Vrms ] Point 2 Irms _ELI5E

5 NADC_COM _Tool v1_00

nuvoTon
Serial Port Setup and Connection
Port : COMS5 v
Speed: (115200 v
pata: s |
parity: |[NONE

Stopbit: |1 v
[ rTs
O bTrR

Close

Calibration

Vrms (50.60734

Irms ’W‘
Vrms |150.9188

Irms |1.4669818

Vrms (V)

Point 1 02

Point 2

Chip Flash

Chip SSID Read 0.2

FW version

Auto-Report Data

Start
Freq
Vrms:

Point 1Vrms Read LsfEy

Point 1 irms Read 02
Point 2 Vrms | Read
Point 2 Irms Read o

PF:. —‘

V_THD: |
I_THD:

Status: Connected with COM3

Harmonic

Order ’—‘
wos [ ]
Irms ’—‘

400 -200 -100
] Read
— 02
= 200 -100
=2 Save Data
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6. sk [JFha] Ja, JHaiE

85! NADC_COM _Tool v1_00 - (] X
nuvoTon
Serial Port Setup and Connection Calibration Vrms (V)
Port:  |COMS v vrms |90.60734
Point 1 12047
ot [0 ] s 7
! 120.42
Data: |8 v vrms [150.9188 . I\ b / i .
Point 2
rarty: [howe ] ms \ A \ AL
12033 \va \ / yu. \
Stopbit : Chip Flash 120.28 o
[ RTS ChipssiD |45 Read 12023
Close
O omr FWversion |01 Read
Auto-Report Data Point 1 Vrms [727.3501 Read Tty
start Point 11rms |7.117737 Read 051 ,ﬁ
Point 2 Vrms [1211.411 Read 0510 i
Freq: 60 [

a— Point 2 Irms |11.84177 Read 0510 \ AW \\ f,FH\
\

Irms : ’W‘ Harmonic E:g \n_:i
Watt : Wl Order |1—] fond 0510 U
PF: 0.9991455 Vrms |88.54704 300 380 460 540 620 700
V_THD: Order Il ‘

Read

Status: Connected with COM5

K 5-3 HahEIHRE
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8 NADC_COM _Tool v1_00 - o 74
nuvoTon
Serial Port Setup and Connection Calibration vrms (V)
Port: |coms v| Vrms (90.60734
— Point 1 12047
: (115200 vl 1 0.8808348
Speed | rms | o h
Data: |8 vl vrms [150.9188 o = / \ i
. . " Point2
Parity: [NONE vl Irms  |1.4669818 \ / \ \ VA
P R VA T\
-
Stopbit: |1 | chipFlash 120.28 L
[ RTS ChipsSID |45 Read 12023
Close ; 300 380 460 540 620 700

Oom FW version D Read
Auto-Report Data Point 1 Vrms (727.3501 Read Al
start Point 11rms (7.117737 Read 0511
Point2vrms [1211.411 | Read 0510 /. \
vrms:  [1202279 J\ Bl el oK \ 7 \ /ﬂ"w\
ims:  [05101318 ] Sl \ / 2\
|

Freq: |60

Harmonic 0510

watt: [6130482

Order [1 ooad 0510

PF: |0.9991455 Vrms |88.54704 300 380 460 540 620 700
V_THD: [0.1207886 ] order [1
r Read

I_THD: [oos7ssioz | irms [0.3858185 Save Data

Status: Connected with COM5

K 5-4 VrmsHlrmsHE i £k
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6. BITLF

Date Revision Description

2023.11.06 1.00 VUG KA -
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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 trademanrks of products and companies mentioned in this datasheef belong to their respective owners.
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