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SH

> NCT7712Y N#E—#H 12bit Y ADC - 1 0.0625°C

Register
ldx| “pone |Attr| Dt (15|14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0
0 |LDT Readout | RO | 0000 MNTREG_LT[12:0)/MNTREG_LT[11:0], 1°b0 RSV EM
1 |Configuration | RW | 6080 | 0S8 |  R[1:0] F[1:0] POL | TM | sD CR[1:0] AL | EM RSV
LT Low Alert 2580/ . .o 1
2 | Tomn T LTLL[12:0JLTLL[11:0], 1'b0 RSV
LT High Alert 2800/ i R
3 | emp RW | 5000 LTHL[12:0/LTHL[11:0], 1'b0 RSV
cID ,
FD|(Ghip D) RO | D1B5 16'hD1B5
FE .‘3? (Vendor | oey | 5o 8'h50 RSV
FF %;3 (Device | g5 | 10 8'h10 RSV
1-1 NCT7712Y E1ZzR 4R
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NCT7712Y mEmE L EFas - WWE 1-2 Fivr -

Location : Address 00h
Type : Read Only
Power on default value : 00h

BIT 15 (14 /13|12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0

Local Diode Temperature Readout Value.

NAME | The real temperature value calculation is referred to TEMPERATURE MEASUREMENT
DATA FORMAT.

MNTREG_ LT MSB[10:4] MNTRE[SB']'T—LSB RSV 0
VALUE | Sign —
*MNTREG_LT MSB[11:4] MNTR'?SE]LT—LSB RSV | *1

* The extended mode 13-bit configuration when EM bit is set 1’b1.

BIT DESCRIPTION

The MNTREG_LT_MSB is an integer part.
The MNTREG_LT_LSB is a decimal part.

15-0

1-2 NCT7712Y BREZEL B Fs
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NCT7712Y FcE & Fastmat - E 1-3 Fir o

BIT 15 14 | 13 12 | n 10 9 8
NAME os R[1:0] F[1:0] POL ™ sD
DEFAULT 0 1 1 a 0 0 0
BIT T 6 5 2 1
NAME CR[1:0] AL EM RSV
DEFAULT 1 0 0 0
BIT FLAG NAME DESCRIPTION
One Shot :
15 05 Write 1 ADC will monitor one time _ o o
If read *1" indicates ADC is busy converting, ‘0" indicates ADC is idle]
status.

Converter Resolution :

00: decimal point set 1 bit (0.5'C)

14-13 R 01: decimal point set 2 bits (0.25'C)

10: decimal point set 3 bits (0.125'C)

11: decimal point set 4 bits (0.0625°C)

12-11 F Fault Queue : 00=1 times (default), 01=2 times, 10=4 times, 11=6 times

Polarity :

The polarity bit lets the user adjust the polanty of the ALERT pin output. If
the POL bit is set to 0 (default), the ALERT pin becomes active low,
10 POL When POL bit is set to 1, the ALERT pin becomes active high and the
state of the ALERT pin is inverted.

0: low active

1: high active

Mode Alert :

ALERT output mode:
1=intermupt mode,
O=compare intermupt mode
Shutdown :

1 indicates deep shut-down is enable
Conversion Rate:

00 : 0.25Hz conversion rate;
7-6 CR 01 : 1Hz conversion rate;

10 : 4Hz conversion rate;
11 : 8Hz conversion rate

Alert status (read only) :

5
AL Comparator mode (real time) status.
Extended Mode :
4 EM 0: nomal mode: 12 bit, -128~127 9375

1: extended mode: 13 bit,
(temperature register, high- & low-limit registers)

1-3 NCT7712Y FL B E fFaaimut
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NCT7712Y 12t 12C ZENAZE 7728 - 218 12C Byte :B/5 1 Word :&/5 7% °

1.21 REERKBRAN

mEERROURERESLER -50°C ~+128°C - )

BHETUIRA 12 17T 2 BOMEL - R4S

1-1 Fi7 -
TEMPERATURE 12-BITS DIGITAL OUTPUT
+128°C 0111 1111 1111
+127.9375°C 0111 1111 1111
+25°C 0001 1001 0000
+1°C 0000 0001 0000
+0.125°C 0000 0000 0010
+0°C 0000 0000 0000
-0.125°C 1111 1111 1110
-1°C 1111 1111 0000
-25°C 1110 0111 0000
-50°C 1100 1110 0000

=i 1-1REFERMEIURA 12 Ut 2 @ E
1.2.2 BRI EFHRAEI

ERRR AT FE0E - WE 1-4 FiR -

SCL 1 8 9 1 8 9

Start

Address + Write bit | Index

|_. > r|

ScL 1 8 9 1 8 9
spA D7 D6 X D5 3 D4 3 D3 X 02 ) D1 X D0 N ACK /D7 X D6 X D5 X D4 X D3 3 D2 > D1 X D0\ ACK
Data 1 Data 2 Stop

-+ -

ol

1-4 ERBEIAE L FRIET
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1.2.3 AR EFRENENNER
A BNEF B NE RIS - WE 1-5 FA7R -
SCL 1 8 9 1 8 9
Star;[ Address + Write bit | Index |
[~ N o
SCL 1 8 9 1 B 9
StaT_ Address + Read bit L Data 1 |
= g
SCL 1 8 9
SDA <D?><DB><D5><D4><D3><D2><D1xDUYhACK\/_
Stop
Data 2

- - |

1-5 EAEREFER B EVE RIRAE T

1.2.4 HEMINMETE

NCT7712Y BB REE - WE 1-6 Fi/R »

ADR pin connection Interface Address
Vss 1001_000xb
Vbp 1001 001xb
SDA 1001_010xb
SCL 1001_011xb

1-6 HEMNIURTE

1. LU EERBRAE NCT7712Y RIEE -
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1.3 HITHER
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Hexadecimal Decimal Temperature (°C)

0lbeh 446 27.8750
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1.3.2 UART B ERIFNREEE

Z8 UART R ERIRVEEE#H L - 18 1-8 Fivk

o
El
Jadt
i

1-8 UART #i & RiA
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2. [RERIET 4R

2.1 FiERIEE

FRIUAREE - WE 2-1 Fi7R -

Start

\ 4
System initial
Include
CLK, UART, I°C and
NCT7712Y

Read Temperature
Sensor Data |

Yes

\ 4

If data is the same as
last one ?

No

Get 2'S complement
No—p»  form Temperature
sensor data

Determine if the
temperature is
positive?

Yes

\ 4 ) 4

Data * 0.0625 transfer Data * (-0.0625) transfer
to Celsius temperature to Celsius temperature

v

Print Current »
Temperature Value

2-1 TRIVAEE
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2.2 & NCT7712Y
EFE NCT7712Y filll, ERAE TR
#tdefine OPT_NCT7712Y_RAWDATA
#define NCT7712Y_SLAVE_ADDR ox48 // NCT7712Y ADR pin is Low
#tdefine NCT7712Y_REG_WIDTH 0x02 // register data width 2 bytes
#define NCT7712Y_DATA_READY BIT15 // NCT7712Y DataReady flag in bit-15 of Config.
#tdefine NCT7712Y_REG_TEMP 0x00 // temp data in regIndex 0x00
#define NCT7712Y_REG_CONFIG ox01 // Config. register in regIndex Ox@1:%E NCT7712Y

BT

2.3 ERE NCT7712Y icEE 1728

FE NCT7712Y Ao EE 723 FlHH 4 =R AR

void NCT7712Y_set_data(uint8_t u8RegIndex)

{

uint8_t u8i2cBuf[2];

u8i2cBuf[@] = ©x60;// High Byte : Converter Resolution : ©0.0625 ;

uBi2cBuf[1] = 0x80;// Low Byte : Conversion Rate : 4Hz conversion rate;

/* ______________________________________________________________________________ */
/* bit3~@ : Reserved */
/* bit4d : Extended Mode : */
/* 0: normal mode: 12 bit, -128~127.9375; */
/* 1: extended mode: 13 bit; */
/* (temperature register, high- & low-limit registers) */
/* bit5s : Alert status (read only) Sy
/* Comparator mode (real time) status; */
/* bit7~6 : Conversion Rate : */
/* 00 : 0.25Hz conversion rate; */
/* 01 : 1Hz conversion rate; */
/* 10 : 4Hz conversion rate; */
/* 11 : 8Hz conversion rate; */
/* bit8 :  Shutdown : */
/* 1 indicates deep shun-down is enable; */
/* bit9 : Mode Alert : */
/* ALERT output mode: */
/* l=interrupt mode; */
/* @=compare interrupt mode; */
/* bitle : Polarity : */
/* The polarity bit lets the user adjust the polarity of the ALERT pin output. */
/* If the POL bit is set to @ (default), the ALERT pin becomes active low. =)
/* When POL bit is set to 1, the ALERT pin becomes active high */
/* and the state of the ALERT pin is inverted. */
/* @: low active */
/* 1: high active */
/* bitl2~11: Fault Queue : */
/* bitl14~13: Converter Resolution : */
/* 00: decimal point set 1 bit (©.5'C) */
/* 01: decimal point set 2 bits (0.25'C) */
/* 10: decimal point set 3 bits (0.125'C) */
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/* 11: decimal point set 4 bits (0.0625'C) =/
/* bitl5 : One Shot : */
/* Write 1 ADC will monitor one time */
/* If read'l' indicates ADC is busy converting, '©'indicates ADC is idle status.*/
/* ______________________________________________________________________________ */

I2C_WriteMultiBytesOneReg(I2CO, NCT7712Y_SLAVE_ADDR, u8RegIndex, u8i2cBuf,
NCT7712Y_REG_WIDTH);

}

2.4 FERNCT7712Y &Y

EE NCT7712Y BEER

static uint32_t NCT7712Y_get_data(uint8_t u8RegIndex)
{

uint32_t u32NCT7712YData;

uint8_t u8i2cBuf[2];

u8i2cBuf[@] 0x00;

u8i2cBuf[1] = ©x00;

I2C_ReadMultiBytesOneReg(I2C0, NCT7712Y_SLAVE_ADDR, u8RegIndex, u8i2cBuf,
NCT7712Y_REG_WIDTH);

U32NCT7712YData = u8i2cBuf[0];

u32NCT7712YData <<= 8;

U32NCT7712YData &= Oxff00;

u32NCT7712YData |= u8i2cBuf[1];

return u32NCT7712YData;
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3. ERESHIRERS /K

31 BEEEK

e BSP hRAK

- MO030G_Series BSP_CMSIS_V3.02.000
o IDE AR

- Keil uVersion 5.36

3.2 MERER K
o BITH
- NuMaker-M030GTD V1.2
o MfEET~EE
- 1% 12C_SDA (PB.4) pin filZE# % NCT7712Y_SDA (Pin6) 1 12C_SCL (PB.5) pin fl:&
# 2 NCT7712Y_SCL (Plnl) I NCT7712Y_ADR (Pind) #E# 2| Vss - 1§ slave

address FRIE4A Ox48h - B NCT7712Y #178@:N - MUERNLEHAELXENERNRE
=

12C_SDA (PB.4) | ———| SDA (Pin6)
12C_SCL (PB.5) |=———| SCL (Pin1)

Vss | == | ADR (Pin4)
\ NuMaker-M030GTD V1.2J q NCT7712Y

&l 3-1 MIfIZEE = E
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4. Bix#ES

HitE B UWE 4-1 Fivr -

I~ EC_MO030G_Read NCT7712Y_Thermal Sensor V1.00

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

r— SampleCode

7~ ExampleCode Source file of example code

4-1 Hershtg
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5. SBFIELMIT
1. RIBEHBZEFNZEEEA ExampleCode HEEFTH) KEIL BRI - #Z ThermalSensor_Meas
ure.uvprojx °
2. EARERINE
o HmiE
e FENBREIES
o EA/BEFRIRIBEERT
3. EARBENTE
o HITMHE
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6. 1ZET4CER

Date Revision Description

2022.08.26 1.00 YaEEt -
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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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