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Description

NSHT30 is a relative humidity and temperature sensor with 12C
Interface. It is a CMOS-MEMS sensor chip based on NOVOSENSE's
new humidity and temperature platform. NSHT30 integrates a
capacitor-based relative humidity sensor, a CMOS temperature
sensor, a signal processor, and a high-speed 12C interface in a single
chip and is packed in a small LGA package. The outline of the LGA
package is only of 2.5mm in length, 2.5mm in width and 0.9mm in
height. This allows NSHT30 to be more widely integrated into a
variety of applications. In addition, the 12C interface makes the
NSHT30 more compatible in various applications, with two distinc-

tive and selectable 12C addresses, communication speed up to 1

MHz, and the wide supply voltage range from 2V to 5.5V. Besides, the

NSHT30 includes new integrated digital feature with programmable
interrupt thresholds to provide alerts and system wake-up without

requiring a microcontroller to continuously monitor the system.

Related Products

- NSHT30-CLAR(LGAS)
- NSHT30-QDNR(DFNS)

Features

v/
v

< <<

Fully calibrated and linearized

Relative humidity and temperature compensat-
ed digital output

Wide supply voltage range, from 2V to 5.5V
Typical accuracy of 3 %RH and 0.3 °C

12C Interface with communication speed up to
1MHz

—Two selectable addresses

—Data protection with CRC checksum

Applications

Washer & dryer

Smart Thermostats and Room Monitors
White Goods

Printers

Humidifier/dehumidifier

Air quality detection

Wireless Sensor

Home appliances
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1.Introduction

NOVOSENSE TEMP DEMO
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Figure 1.1 Humidity sensor NSHT3x_EVK

The NOVOSENSE NSHT3x_EVM evaluation module enables designers to evaluate the operation and performance of the

NSHT3x Relative Humidity and Temperature sensor.

The EVM contains one NSHT3x (see Table 1).

Table 1. Device and Package Configurations

Device IC Package

NSHT3x Demo NSHT30-CLAR/NSHT30-QDNR LGA (8)/DFN (8)

ad Copyright © NOVOSENSE Microelectronics Co.,Ltd 2023. All rights reserved. 02




AN-12-0016 NOVOSLENSLE

NSHT30-EVM User Guide

2.Setup

This section describes the connectors on the EVM and how to properly connect, set up and use the NSHT3x_EVM.

2.1.Hardware Setup

The NSHT3x Demo power is supplied through the USB connector. The LDO converts the 5V power from the USB to 3.3V
used by the NSHT3x. The EVM may be directly inserted into a USB port on a PC or laptop, or connected to the latter using
the appropriate USB cable. The I2C address of the NSHT3x is 1000100xb and is fixed by design.

2.2.Software Setup

The NOVOSENSE NSHT Demo GUI and EVM driver installer is packaged in a zip file. Please contact sales to obtain the file.

2.3.GUl Operation

The section describes how to use the GUI.

2.3.1.Start the GUI

1.0pen the NSHT3x_DEMO folder.

2.Click NSHT.exe.

3.The main window will open. Note: Only one instance of the GUI may be open at a time!

4.To select the correct port, you can go to the computer device management to confirm the right port number, such as
COM4.

# Novosense NSHT Demo *
Display Config Connaction
COM DEIH ~ OFEN

Semsor WSHT30-D Reading 001 C [T Mode Single Shot Polling High = ]
Temp & RH Monitor Heater Dizable| Mode |[Single Shot ][I | srs
R e R o] ) _
10 L ..................................................................... 1o
1 e P P P e P e los
5] -
I Jos %
&
04 Los
0. ro2
oo ; 00
Time
Excel Seting -
[ Save Dir DATA zlmx Eaoreal el ecord [0 | Remark [By Tyler Remark |
By Tyler November 2022 Testing Time: 1400 ms |T™% O |RX: © 2023-05-3017:17:49

Figure 2.1 NOVOSENSE NSHT Demo GUI
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5.In the Single Shot Mode column, you can select the conversion time of demos; currently 0 to 100 SPS are supported. For

example, 10 SPS means the NSHT30 performs the measurement of environmental Temperature and Relative Humidity

once a second.

6.Choose to configure different operating modes in the Config page. NSHT30 supports Single Shot Mode (single data

conversion) and Periodic Mode (periodic data conversion).

» Single Shot Mode can be configured with 3 modes of Low/Medium/High repeatability.

» Periodic Mode can be configured with 0.5/1/2/4/10mps (number of conversions per second), and after determining
Sample Rate, a total of 15 modes can be configured with Low/Medium/High repeatability.

A Novosense NSHT Demo X
Display Config; Connection

Single shot Periodic con CLOSE

Clock Stretching: Folling Sample Rate Zmps ~ | | Read Alert

g: FPollin, P. Mode _n;h Shet  « SES
Eepeatability: Hizh " Repeatability: High " Read All Reg
Conmand: 02400 Conmand: 02334 Gl [lIEos: Ro Start Test
- Operate

\v4 A\
( I E—

>

TemperarureHumidiey

IS

High Set Limit Low Set Limit

o Reg lm(l)lr(’c)J Reg [nl(s)‘r(’c)‘ -

Low St

High Clear Limit Low Clear Limit
Reg BH(%) 1(C) Reg Bl (%) 1(C)

\.
H jL’-— High C1=e|r Limitl ] l [ ‘ i

|:|s |:|c CaldRaw | | CalcRav “I:ITE
Excel Seting

[JSave Dir DATA xlsx Remove All o= Record [0 | Bemark [By Tyler Remark |

Alert Pin Output

[

By Tyler November 2022 Testing Time: 1400 ms |[TX: O |RX: 0 2023-05-3017:46:24

Figure 2.2 To set parameters on Config page

7.After configuring the working mode, click Start Test in the Display page to display the real-time temperature and related
humidity detected by the demo board.

M Novosense NSHT Demo x
Display Config Connection
Semsor NSHT30-D Reading 25.363°C  §9.780 % Node Single Shot Polling High  COM CLoSE
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2555 T s e R e (1)
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- . : : : : : 4 997 17:48:28 265.369 Null 59. 791 Hull 66F
3 ~ | |17:48:28 25.369 Mull 5O. 791 Null GEF
T 2580 Bl 1596 £ ||17:48:28 25403 ¥ull 59 791 Wull 66F
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LRI | N AL RTINS ORI . 17:48:28 25.403 Null 50. 797 Null €6F
E 17:48:28 25.369 Null 59. 797 Null 66F
- 59.4 17:48:28 265,369 Null 59. 791 Null 66F
ma BN i i 17:48:27 26,403 Full 59. 797 Full 66F
H 3503 17:48:27 25.403 Null 59.803 Hull 66F
17:48:27 25.369 Null 59803 Null 66F
17:48:27 25.403 Null 50503 Wull 66F
2525 4 + + + + + + + 592 17:48:27 25,403 Null 59 803 Hull 66F
xS ez san osam2e s s saz s 17:48:27 25,403 Full 59.815 Hull 66F
Time 17:48:27 25.369 Wull 59.809 Null 66F
17:48:27 25.369 Null 59 815 Hull 66F
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Figure 2.3 Real-time collected temperature and humidity information
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8. Click DATA.xlsx in the lower left corner, create a new .xIsx document, and then check the box before Save, you can
export the original data to EXCEL.

3.Alert Function

When NSHT30 is working in Periodic Mode, it has Alert function. If triggered, the Alert pin goes high, which can be

determined by reading the value of the status register.

;:t:ln[;;;';ture or| "\\J[\k /IU High Set

[ :
NA High Clear |
|

\,\ Low Clear

Low Set

|

ALERT Pin
Output voltage — 1 L__ -

Figure 3.1 Different limits for the Alert Mode

1.Read All Reg operation.

I

High - Read All Reg
0x2394 Gen Call Soft Reset
Operate
m:° <  Read
Usr Reg: |000D . Clear Read
High Set Limit Low Set Limit

Reg Rli(%) T(C) Reg BH{%) T(C) -
£D31 M66 [20.313 [-10.136

High Clesr Limit Low Clear Limit

Reg EH(%) T(C) Reg BH(%) T(C)

cr2c 77.345 |57.541 3467 20,313 |5 704 | Mrite

Figure 3.2 Read All Reg
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By clicking the Read All Reg button, you can read the register values and the default value of

Limit. 2.By clicking Read: you can read the default value of Alert limits.

High Set Limit Low Set Limit

Reg RH(%) T(C) Reg EH(%) T(C)
CD33 79.689 [69.933 | 3466  [20.313 [-10. 13|
High Clear Limit Low Clear Limit

Reg RH{%) T(C) Reg RH{%) T(C)
92D E'féf"l'éé_'é_if'éﬁé'] 3869 | [21.875 [-9.111 |

Figure 3.3 Read Button

3. By clicking Write: you can change the value of Alert limits as you want.

High Set Limit Low Set Limit = =
Beg  BN($) T(CT) Reg  RN($) T(C) | . .
c033  [79.689 [69.933 | (3466 | [20.313 [-10.134] Beud
High Clear Limit Low Clear Limit

Reg EH(%) T(T) Reg EH(s) T(C)

92D E';-‘éf"{éé_s?.aaz'] 3869 ;'21_3?5_—9.111'

Figure 3.4 Write Button
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Sales Contact: sales@novosns.com;Further Information: www.novosns.com

IMPORTANT NOTICE

The information given in this document (the “Document”) shall in no event be regarded as any
warranty or authorization of, express or implied, including but not limited to accuracy, complete-
ness, merchantability, fitness for a particular purpose or infringement of any third party’s intellectu-
al property rights.

Users of this Document shall be solely responsible for the use of NOVOSENSE’s products and applica-
tions, and for the safety thereof. Users shall comply with all laws, regulations and requirements
related to NOVOSENSE’s products and applications, although information or support related to any
application may still be provided by NOVOSENSE.

This Document is provided on an “AS IS” basis, and is intended only for skilled developers designing
with NOVOSENSE’ products. NOVOSENSE reserves the rights to make corrections, modifications,
enhancements, improvements or other changes to the products and services provided without
notice. NOVOSENSE authorizes users to use this Document exclusively for the development of
relevant applications or systems designed to integrate NOVOSENSE’s products. No license to any
intellectual property rights of NOVOSENSE is granted by implication or otherwise. Using this Docu-
ment for any other purpose, or any unauthorized reproduction or display of this Document is strictly
prohibited. In no event shall NOVOSENSE be liable for any claims, damages, costs, losses or liabilities

arising out of or in connection with this Document or the use of this Document.

For further information on applications, products and technologies, please contact NOVOSENSE

(www.novosns.com ).

Suzhou NOVOSENSE Microelectronics Co., Ltd
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