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1.NSHT30 Devices

1.1.RFBLGAF3#EMNSHT30-CLAR

NSHT30-CLAREKFA=ZE? (Metal Can Package) ##, EHRFFLIZIT, WFHEINEE (%RH)
LR R MMM IRIP, FHERTH2.5mmX2.5mmX0.9mm, fFEANSHT30-CLARRY, [iiEMRE
BFIEER,

[E1.1 X FMetal Can PackagefINSHT30

1.2. 5% FIDFN#3=AINSHT30-QDNR

NSHT30-QDNR5SNSHT30-CLARFZEM SIS %234 K AITEDFN Open Cavity# %, XHFHEXTE
E (%RH) RMEIMRF, HERTH2.5mmX2.5mmX0.9mm, EANSHT30-QDNRES, K=
REBFIEER,

NSHT30 N

[E1.2 5 FDFN Open CavityfZERINSHT30
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2.1 RIBEREEIAA

2. 1.1.8NEEE

NSHT30 B LIEER, HASingle shot mode HEZMEER, AP AIZiZEhex code:2400 (high)
/240B (Medium) /2416 (low) ftRZIRT, FEHESHEARNAIEEMEE, FIL TR,
#2.1 Single shot Mode M=%

Hex. code Condition
MSB LSB Repeatability
| 00 High
24 0B Medium
' 16 Low

SEERIBERERSSE, RIBIESIRMRepeatabilityitE, #HIT—XEEENE, HENES
EEHF—RNELHE, NEHIEESEEE, BECRCE, EEEMEECRCE, AFR@ETRCEL, M
SR PCHILEE] 6By tes#iiE, RIBCRCRVERFIELEER, RIBRIEANEFRAEEE, BETEE
8; B{Fa&EDataSheet&zDemo CodeZp4 s
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2.1.2. AHNERT

Periodic modeANSHT30 HWIB—fI{EE=, ENARAMNEERE, RBIBENEEEE, TEEMHNREE
E, APMNERESHEELM, HPmpshi—# T NE0RE, RIENEEEE. BEESI&R2.2,
2.2 Periodic Mode NI&%%

Hex. code Condition
MSB : LSB | Periodic | Repeatability

| 32 | | High

20 24 0.5 mps Medium
oF Low
| 30 | High

21 26 1mps Medium
20 Low
. 36 High

22 20 2 mps Medium
I 2B Low
. 34 High

23 22 4mps Medium
' 29 Low
. 37 | | High

27 21 10 mps Medium
' 2A Low

SARTIEEAPHNEERXT, BEMREENEERERIA—RTERNENEIE. REENSLHIEN
REN, BERPAEFUEREUES (hex code:E0 00) EHE, MSHREBUREEEIE, M EIRE
BSgRMERAER,

ERARNEERKX TG, FEdESH&ZFREIES (hexcode:3093) HEEMCHIRE,

ad Copyright © NOVOSENSE Microelectronics Co.,Ltd 2023. All rights reserved. 04
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2.2. HEIhaEfER

2.2.1.Heater ThAE

NSHT30Xz fHeaterAFEheE, ABROAHMNABHEEBATAR/NBEKE, HXEERHERZZ /),
Heater{fg<$ #2.3,
2.3 Heater 5%

Hex. code
- Command
MSB ' LSB
60 i Heater on
30 5
66 ; Heater off

HeaterIheE AT A EIA 75 !
1l.Heater FEGREENENEEBAENRET, BRI ERBESUEER TIFRS,
2NEMEHINSRIR, EFRESREAEIALL, BT EHeater, MRERBILELRENME;

2.2.2.ResetIfifE

NSHT30BE=fMEMAR, alLUBdRiXIES. EidnResets | sk E@EEXT S A FEHFHITE L
R2.4soft reset 5%

Hex. code
MSB E LSB ;
30 A2 Soft reset

Command

B, FEINEFEIIPC General CallfHIICRL LS A #HITH—EI; NSHT30X¢12C General CallE{i5<
ST, BNFE EFEEEHNE, INEKREAGeneral Calligs, BESHEBRFEMEXR I,

ad Copyright © NOVOSENSE Microelectronics Co.,Ltd 2023. All rights reserved. 05
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23 B REREEED

23 LEFERFR

NSHT308Y#E7F T{FIF RN IZH7E0-80°CRURESEREIN, AAXEENIEH|1E20-80%RHBGEEA, EXT
SEEINBEB RILE Ras It RER B R Eo

2.3.2 B R EAAR R L F Y

BEEXRBESHBHNINRERR, FERIERYNTM, YANLRETHSELENF R B §
FMEE o Mﬁsﬁmxzﬁxﬁﬁ@\$¢%T%§ﬁ%@$m§h§#$??@%ﬁ,TE%%RT
BEEZAAENTE. ATHERERZEERERNT, SIETXEEN:

LR ERERBEEELA NS m, WAEFNHENUENF. XEXFmBEFETHREME. KK,
MEFIMER T, HAERMENEIRETARSRESE, B ERETEBENR .

2. B IR ARSRER SR AL

3BEEREEN, kK, BREBERF.

233 MREFHTMES E

IR RIS K B REEHEFRREIMREZIN (BI60/NY) , 15512 SEXEE /N F3%RHEIAT80%RH
B, MEEERRESREEN RS, MEMEIERRE, WERNE, EKPREERHRFM TUERIINER
RERRIENEN, LRBREMETIZENEE, BT U TAVEERSINERERERRS

- JtkE: 95°C, <5%RH, 12/)\Ef,

-7K&: 25°C, 90%RH, 12/)\B,

-ERME 12/,

2 d Copyright © NOVOSENSE Microelectronics Co.,Ltd 2023. All rights reserved. 06
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2.3.4 KEREH TS MRS R
NSHT30 long term driftir EiE AL EFER TR,
Ha
AF = AF, x AF; = (_)n . R
U

HAPAFAMERFZF AN FERFRNINERF; AFEEMEREF, AFREINERF;

n HIERSE, BENETCEL-S5, BHBMFMRE, KARREZEE, ELANFERRIELEE, @
EY{E70.65eV;

H AR IXIARXERE ; HoAERMRAEEE;

T HIRIRIEEITRE; TONERFIRENRE;

NSHT30 long term driftit E#IEHTOLAILE R

3.fETFMIR(E

3. 1. R RN EBRAHA

NRHFRERBNESETIE, YAETFABNHEEERILEFRBEKE (ESD) . FAEX & REEMNAELNZ(]
EFBEMEBERIPX (EPA) A#T, MAZFRIPFXEHERISE, URKBEMEDESDHXKR, HA
BIEABH R BMNBEE A RiEt, BN SBEMEE,

te5h, FREIREE N ERMN S BIR Ei#1T, AT H P RIPEXE, HSFEEPARRIEN, NEEA
ESDIRIPAMRINT H T e 2%,

E3.1 FRrRgURaR

Copyright © NOVOSENSE Microelectronics Co.,Ltd 2023. All rights reserved. 0 7
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3.2.8&MEE

MEHREERRBIRAEHEDBEEFHTEENESR, EFETZE, EERZARE RS
FRAEEEMEERITNIFRF, NFEFEEEENRENATERBNTERBESSR (MSL) , H
FANSHT30 -CLARIZ{EMSL3, NSHT30-DQNREEMSLI,

BN REELRSEFENFERIBRABEMF (#ﬁ@/@&k/@z@ EF' E S X MR 2 EUR FTBE
LRI ER MY A, NOVOSENSEZWEAFERE. RIBEHNRFHITHT. BNEEEEEN
e S IR

3.3.REEREN

RRE R RIS o] LUE AN EITRIRF TR, TREBAZIRIELE, SE/FSIPC/JEDEC J-STD-020
sk, IBEREN260°CTELLIM/ T RENRIEF P HITLRBIEEN, JAZKAIFHETE (RE
3.2) o tR#EIPC/JEDECJ-STD-020tmE, HEXBEERRBHNEEEMFTERTRKMEMN, IPC/JEDEC
J-STD-020fREFMEH T ZHIBE (To) RIHTXLEERE, WR3.L

RILIEHIZHREE (TR

Package Thickness Volume<350mm3 Volume<350-2000mm3 Volume<2000mm3
<1.6mm 260°C 260°C 260°C
1.6mm-2.5mm 260°C 250°C 245°C
>2.5mm 250°C 245°C 245°C

Supplier Ty = T,
e ' UserT, <T,

/ \ Te \
T.-5°C
pplier t, ! / L— Usert A'I\
,=30 seconds max. ,=30 secon: f

Tp '*Tc -5°C
Max. H.mp Dnvm Rah 6°Cls \
T

ar°c

200°C ‘|'

150°C ‘L
ts

60 to 120 seconds

Temperature —>

25

|-—Tlmle 25°C to Peak
minutes max. Ti me :

3.2 [EfIR R B Lk

ad Copyright © NOVOSENSE Microelectronics Co.,Ltd 2023. All rights reserved. 08
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E3.2i@R T BERIES MNEXH X ERE/EXR. BREHENEERE (Tp) , BECHIEN
ME,

ST FICHEE: TpAAEFHAFTc, WKL IFAT.

STFRAPERE: TpARBERLIFAIRITC

-TE X & (B R E BT E) (tp) FF iR /45 R FTc-5°Co

HIREREEARSEN, XTHFETRSEEMRENE, UHIEIRFERSS, NRPCBATZRIE
ZREF, RNEBEVERE—MEZARHTREEERSNIEE, LU ERIBIIIFR, §§§UL1MT§
B "RE% "BMAETIU LIRS E, AANEFRRERR, MERAESNEREFZEE,

FEIENRE, REEFRSIOMENZ DT R, BIZRAIEISAIFRZEMA R,

EIANSHT30AF LN, Reflow/m#iTIRERIAI MASERFEEESHAIFLR, BHLEBIERFHENLL
, HIREEERNE,

ERERESHEETREBTRET (FERFEE) , E3RREGE, FENSHHAITKEGRIE, AES

ESE2IIHTAIE,

3.4 KR ERPFIEIELFSRY
REEARBARRIFRYNEM, ¥IAMEREEZERECFm. BNLEY. B B. &35
F. B, 2B, BRE. BER. MEHERES, SRR EERESERERNR I,
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4.1.NSHT30mEigit& &

it

4.1.1.DEMOJRIEE]

NOVOSENSE
ZW R R

4

ZDemo HVREMHEIEMELD, —HMORBETSIRANBIREETER, Z—8H02IFRMNSHTIER,
T HEE R MEIR, BEREKLayoutll FE

GND Ve
= D3 A
2 \'Bus)—%—w N U4 SPX3819 _—
UsB Ik i
= GND uz2 CH340E Y hie vour
%GND s T | GND
~Up+ UD+ Vi EN ADJ
_ uD- UD- RXD
2 i5v VBHS < GND TXD -
@ —3< RIs# Ve o le
9 + —_— TS5 THNOW 5 i
" ™ - 0.lu
I GND | LDO Select s
= GND Stk :
GND GND
Voo \'QE']
RI ol R2 apc M R13 D
4T _| * 4. TK l =
Pé SDA/INT M s T3] 2 SDA/INT citT%
i - | O.lu
P VEC  VOUT =
8 GND
10
12 R3 @ R4
47K 47K - ul
14 - X - VOUT
{i.\'l)-||l a 16 SCLM & 3 2 SCL T e
ADC 2 SDAINT
AL e
17 veC©  VOUT SDAINT 2|
veel H LED SCL 1] ape
1k 0 e
RS Tlos RI2 N GND
4K | 47K =
AL M 3 JTR] 2 AL GND TEMP_6PIN
L5
: N .
- L PL2ADCYSSECUCMPO PLUADCICCRO [Ho—=0—
o 5 P1.VADCIMOSI PLOADCO/CCPI  — -
oI ; 4 PLAADCAMISO PA.VINTA/TxD 2/CCP2/CCP2_2 TLDO Select
R  PLYADCS/SCLK P3GINTIRAD YCCPI 2 [ €
on h s PLOADCARD IXTALZMCLKO 2 PISTOCLKO/CCPO 2 T AL “"
voe CH S T PLTADCT/TxD 3/XTALI1 P3.4TWECI 2 3 ‘-il)--\.NT M
- - s P5.4RST/MCLKO/CMP- P3.3/INTI 3 "h'-l \;{ :
VBUS > 2 Vee P3YINTO o —pC
_Lciwo == PsscMP P.UTXDT2 |15
P3 0.lu Gind PRLOVRXDVINTAT2CLEO -
- = STCISWADIAS SOP20_DIP20_TSS0P20

GND

GND

E4.1 REBEHREE

Copyright © NOVOSENSE Microelectronics Co.,Ltd 2023. All rights reserved.

10




NOVOSENSE
AN-12-0010 N?Wﬁﬁﬁi%?

e E T RIENSHT30EAIRITHER

vee
n VDD
n vee + t 1T b A jvop SDA
| R1 R2 c1 Junper2 2 3 SCL
¢ 10k 10k 1uF 1uF A
AL
‘; SDA — Header 3 —
3 SCL GND GND
1 + ) 3
1 e, VDD 3
XS = . L_ ¢
A Po— 4
SDE :
2 NSHT3x SCL :
o oA PIl [N o I pan
GND"”—3;|2 Rs 5y e - EBEL R9 “I-GND =, YA
\-‘DDI—9| #3 y ® r7 0
AL ., P8 ISAp RsT (S P6 @
Ipd Bk . 0 R3T
SCL 3 py 5 PS

= ———w T {sa VDD
R6
NSHT3x VoD

0

E4.2 NSHT30 N ARIEE

NOVOSENSE TEMP DEMO

&

-, -
Eollmammmmn oL,

e i85
~ / mm
O yidaviiv =LV

E4.3 2T 51 BABREBEERER

€202 20
owsQg Xg1HSN

@ | 0x45 Ox44
me— |® & @
JZ2 gnp L= =

. \GND

[El4.4 NSHT30- Soldering PCB
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4.1.2.Layoutig&

E{AZIPCB ByLayouti®i¥:
/M/ergmgglb\#f{lgﬁgi:g?niﬁ;
2.BREREELRRBOHSPCBENAES, (SHABAER, ELREHM, PCBLEESH AR,

BRARAES, BEBRAFREDRGREEESRSES IR ERHTYIERE)
3RUEEERRBOABEIIPCBLZERARY,; CREEMGRBAIENPCBRENM, flMIXRAE

§$E"JFPC$A$& /M/JLF{?WEE)

E4.5 mRG!

4.2 NSHT30%R{#3Rzh3E 5!

Khkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhhhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkkhkkkx

// NCIRBHAED
void IIC_Start(void)
{

SDA_OUT();

IIC_SDA=1;

[IC_SCL=1;

delay_us(1);

[IC_SDA=0;//START:when CLK is high,DATA change form high to low
delay_us(1);

®  Copyright © NOVOSENSE Microelectronics Co.,Ltd 2023. All rights reserved. 1 2
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[IC_SCL=0;
}
void IIC_Stop(void)
{
SDA_OUT();
[IC_SCL=0;
[IC_SDA=0;//STOP:when CLK is high DATA change form low to high
delay_us(1);
[IC_SCL=1;
delay_us(1);
[IC_SDA=1;
delay_us(1);
}
uint8_t IIC_Wait_Ack(void)
{
uint32_t ucErrTime=0;
SDA_IN();
[IC_SDA=1;delay_us(1);
[IC_SCL=1;delay_us(1);
while(READ_SDA)
{
ucErrTime++;
if(ucErrTime>1000)
{
[1C_Stop();
return 1;
}
}
[IC_SCL=0;
delay_us(2);
return 0;
}

void [IC_Ack(void)
{

o d Copyright © NOVOSENSE Microelectronics Co.,Ltd 2023. All rights reserved. 1 3
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SDA_OUT();
[IC_SCL=0;
delay_us(2);
[IC_SDA=0;
delay_us(2);
[IC_SCL=1;
delay_us(2);
[IC_SCL=0;
delay_us(2);
[IC_SDA=1;

}

void IIC_NAck(void)

{
SDA_OUT();
[IC_SCL=0;
delay_us(2);
[IC_SDA=1;
delay_us(2);
IC_SCL=1;
delay_us(2);
[IC_SCL=0;
delay_us(2);

}

void [IC_Send_Byte(uint8_t txd)

{
uint8_tt;
SDA_OUT();
[IC_SCL=0;

for(t=0;t<8;t++)

{
[IC_SDA=(txd&0x80)>>T;
txd<<=1;
delay_us(2);
[IC_SCL=1;
delay_us(2);
IIC_SCL=0;

A Copyright © NOVOSENSE Microelectronics Co.,Ltd 2023. All rights reserved. 1 4
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delay_us(2);

}
uint8_t 1IC_Read_Byte()
{
unsigned char i,receive=0;
SDA_IN();
for(i=0;i<8;i++)
{
I1C_SCL=0;
delay_us(2);
IIC_SCL=1;
receive<<=l;
if(READ_SDA)
receivett;
delay_us(2);
}
[IC_SCL=0;
return receive;
}
//NSHT303Rzh{CH5
#define CMD_MEAS_SINGLE_H 0x2400 // measurement: SINGLE Mode high repeatability
#define CMD_MEAS_SINGLE_M 0x240B // measurement: SINGLE Mode medium repeatability
#define CMD_MEAS_SINGLE_L 0x2416 // measurement: SINGLE Mode low repeatability
#define CMD_MEAS_PERI_05_H 0x2032 // measurement: periodic Mode 0.5 mps high repeatability
#define CMD_MEAS_PERI_05_M 0x2024 // measurement: periodic Mode 0.5 mps medium repeat-
ability
#define CMD_MEAS_PERI_05_L 0x202F // measurement: periodic Mode 0.5 mps low repeatability
#define CMD_MEAS_PERI_1_H 0x2130 // measurement: periodic Mode 1 mps high repeatability
#define CMD_MEAS_PERI_1_M 0x2126 // measurement: periodic Mode 1 mps medium repeatability
#define CMD_MEAS_PERI_1_L 0x212D // measurement: periodic Mode 1 mps low repeatability
#define CMD_MEAS_PERI_2_H 0x2236 // measurement: periodic Mode 2 mps high repeatability
#define CMD_MEAS_PERI_2_M 0x2220 // measurement: periodic Mode 2 mps medium repeatability
#define CMD_MEAS_PERI_2_L 0x222B // measurement: periodic Mode 2 mps low repeatability
#define CMD_MEAS_PERI_4_H 0x2334 // measurement: periodic Mode 4 mps high repeatability
#define CMD_MEAS_PERI_4_M 0x2322 // measurement: periodic Mode 4 mps medium repeatability

* Copyright © NOVOSENSE Microelectronics Co.,Ltd 2023. All rights reserved.
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#define CMD_MEAS_PERI_4_L 0x2329 // measurement: periodic Mode 4 mps low repeatability
#define CMD_MEAS_PERI_10_H 0x2737 // measurement: periodic Mode 10 mps high repeatability
#define CMD_MEAS_PERI_10_M 0x2721 // measurement: periodic Mode 10 mps medium repeat-
ability
#define CMD_MEAS_PERI_10_L 0x272A // measurement: periodic Mode 10 mps low repeatability
void nsht30_set_periodic(uint8_t addr, uint16_t cmd)
{
[IC_Start();
[IC_Send_Byte(addr<<1);
[IC_Wait_Ack();
[IC_Send_Byte((cmd & 0xFF00) >> 8);
[IC_Wait_Ack();
IIC_Send_Byte(cmd & OxFF);
[IC_Wait_Ack();
[1C_Stop();
}
//periodic mode
void nsht30_read_raw_periodic(uint8_t addr,uint8_t *buff)
{
[IC_Start();
[IC_Send_Byte(addr<<1);
[IC_Wait_Ack();
[IC_Send_Byte(0xE0Q);//Read cmd 0xE000
[IC_Wait_Ack();
[IC_Send_Byte(0x00);
[IC_Wait_Ack();
delay_ms(10);
[IC_Start();
[IC_Send_Byte((addr<<1)+1);
if(IIC_Wait_Ack()==0)
{
buff[0]=I1IC_Read_Byte();
11C_Ack();
buff[1]=1IC_Read_Byte();
[1C_Ack();
buff[2]=IIC_Read_Byte();

* Copyright © NOVOSENSE Microelectronics Co.,Ltd 2023. All rights reserved.



NOVOSENSE
AN-12-0010 Néﬁi'u‘ﬁ%i'%?

e E T RIENSHT30EAIRITHER

11C_Ack();
buff[3]=1IC_Read_Byte();
IIC_Ack();
buff[4]=1IC_Read_Byte();
C_Ack();
buff[5]=IIC_Read_Byte();
IIC_NAck();

[1C_Stop();

}

//Single mode

void nsht30_read_raw_single(uint8_t addr, uint16_t cmd, uint8_t *buff)

{
[IC_Start();
[IC_Send_Byte(addr<<1);
[IC_Wait_Ack();
[IC_Send_Byte((cmd & 0xFF00) >> 8);
[IC_Wait_Ack();
IIC_Send_Byte(cmd & OxFF);
[IC_Wait_Ack();
[1C_Stop();
delay_ms(10);
[IC_Start();
IIC_Send_Byte((addr<<1)+1);

if(11C_Wait_Ack()==0)
{

buff[0]=1IC_Read_Byte();
[1C_Ack();
buff[1]=IIC_Read_Byte();
[1C_Ack();
buff[2]=1IC_Read_Byte();
[1C_Ack();
buff[3]=1IC_Read_Byte();
[1C_Ack();
buff[4]=IIC_Read_Byte();
[1C_Ack();

A Copyright © NOVOSENSE Microelectronics Co.,Ltd 2023. All rights reserved. 1 7
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buff[5]=IIC_Read_Byte();
IIC_NAck();

[IC_Stop();

}
//CRC calculation
int nst3x_crc_check(uint8_t *data, uint8_t len, uint8_t checksum)
{
uint8_t crc = OxFF, bit;
uint8_t byteCtr;
//calculates 8-Bit checksum with given polynomial
for (byteCtr = 0; byteCtr < len; ++byteCtr)

crc A= (data[byteCtr]);
for (bit = 8; bit > 0; --bit)

if (crc & 0x80)
crc=(crc<<1) A 0x131;
else

crc=(crc<<1);

}

if (crc == checksum)
return 1;
else
return 0;
}
//Reading and calculating temperature and humidity
HAL_StatusTypeDef read_temp_rh_1ch(uint8_t addr, double *pout)
{
uint8_t dat[6];
uintl6_t tem,hum;
nsht30_read_raw_single(addr,CMD_MEAS_SINGLE_L,dat);// single mode
tem = ((uint16_t)dat[0]<<8) | dat[1];
hum = ((uint16_t)dat[3]<<8) | dat[4];
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if((nst3x_crc_check(dat,2,dat[2])) && (nst3x_crc_check(dat+3,2,dat[5])))

{
pout[0]=(175.0*(double)tem/65535.0-45.0) ;// T=-45+ 175 * tem / (2"16-1)
pout[1]=(100.0*(double)hum/65535.0);// RH =hum*100 / (2"16-1)
return HAL_OK;
}
else
{
return HAL_ERROR;
}
}
/] EEER

double rth[2];
int main(void)
{
uint8_t addr = 0x44;
MX_GPIO_Init();
MX_USART2_UART_lInit();
I1IC_Init();
while (1)// 1s#{T LR EIRNE
{
delay_ms(1000);
if(read_temp_rh_1ch(addr,rth) == HAL_OK)
{
printf("%3.4f,%3.61%%\r\n",rth[0],rth[1]);

printf("crc error\r\n");

}
NSHT30&R D IXEhBHIFE I _EIRES, MBXINAERAMBNIELMARIRT, TFEFSLHTPart IDIRF, WFE
TREZMRED, B5HERAREBAERH
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