SENSIRION

SEN6x — Using the Integrated Heater of SHT4x in High-

Humidity Environments
Enable creep-free operation of the SHT4x integrated in the SEN6x

This application note provides instructions on how to activate the heater function of the SHT4x sensor
integrated in the SEN6x module. Prolonged exposure to high humidity levels (above approximately 90% RH)
can cause a reversible positive offset, known as creep, as excess water becomes trapped in the polymer. The
thermal energy generated by the heater accelerates the removal of this excess moisture, ensuring accurate
and stable humidity measurements.

For more information about the working principles and detailed guidance on when to use the heater, please
refer to the SHT4x creep mitigation application note [1].
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1  Creep Mitigation

The SHT4x sensor integrated in the SEN6x module delivers optimal performance when operated within its
recommended temperature and humidity range: 5 °C — 60 °C and 20 %RH - 80 %RH. Prolonged exposure
outside these conditions, especially at relative humidity levels above 90 %RH, may cause a reversible, positive
RH offset known as creep, resulting in distorted measurements. By using the internal heater of the SHT4x, the
creep can be efficiently mitigated. Two different application scenarios are distinguished for the heater function:

1. Continuous creep mitigation: When the sensor is continuously exposed to high-humidity conditions,
periodically activating the heater for short intervals can significantly reduce or even eliminate creep.

2. Single-shot creep mitigation: When the sensor operates in variable or undefined environments,
activating the heater briefly before each measurement minimizes the impact of potential creep offset.

The following section describes how to activate the SHT4x heater in the SEN6x module using ControlCenter.
Depending on the application scenario and device design, the heating frequency must be adjusted accordingly.
For further details, refer to the SHT4x application note on creep mitigation [1].

2 Activate Heater in ControlCenter

To activate the heater function in ControlCenter, begin by connecting the SEN6x to the SensorBridge, and
then connect the entire setup to a laptop or PC. Once connected, the SEN6x should appear in the left sidebar
of ControlCenter (see Figure 1).

Start Measurement
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Figure 1: SEN6x is visible in the ControlCenter sidebar after being connected to the SensorBridge and a
laptop or PC.
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Next, click the gear icon to open the configuration settings for the SEN6x. In the configuration window, select
the RHT tab, as we want to activate the heater for the integrated SHT4x sensor.

At the bottom of this section, you'll find the option: “Activate the inbuilt SHT heater with 200mW. Can be
used to reverse creep at high humidity.” (See Figure 2)

Click Activate to enable the heater. Once activated, the measured temperature should begin to rise rapidly,
indicating that the heater is functioning.
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Figure 2: Activating the integrated heater via the SEN6x configuration settings in ControlCenter.

3 Activate Heater with 1°C-Commands

While heater activation via ControlCenter is primarily intended for testing and demonstration purposes, real-
world applications require control through I?C commands to fully leverage the heater's benefits. Specifically,
there are two I°C commands available for operating the internal heater of the SHT4x sensor in the SEN6x. These
commands are outlined in the following sections. For guidance on how frequently to issue these commands,
please consult the SHT4x application note on creep mitigation [1].

3.1 Activate SHT Heater

This command allows you to use the inbuilt heater in SHT sensor to reverse creep at high humidity. This
command activates the SHT sensor heater with 200mW for 1s. The heater is then automatically deactivated
again. For firmware versions with an Execution Time of 20ms in the table below (Table 1), the Get SHT Heater
Measurements (see 3.2) command can be polled to check whether the heating is finished to trigger another
cycle to maximize the duty cycle. Older firmware version do not yet support Get SHT Heater Measurements.

Wait at least 20s after the activation of the heater before starting a new measurement to get coherent
temperature values (heating consequence to disappear).
Activate SHT Heater
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Command ID 0x6765

Available in Idle mode

Execution Time SEN62 >=42
SEN63C | >=5.0
Firmware | SEN65 >=5.0

Version SEN66 >=40 20 ms
SEN68 | >=7.0
SEN69C | >=9.0
Older Firmware Versions 1300 ms
Max. RX Data With CRC 0 Bytes
TX Data None
RX Data None

Table 1: Activate SHT Heater Command for SEN6x.

3.2 Get SHT Heater Measurements

This command is used to get the measurement values when the SHT sensor heating is finished.

Note: This command is only available from the Firmware Version specified in the table below (see Table 2). It
must be used after the Activate SHT Heater command. The command can be queried every 50ms to check if
the heating cycle is finished and measurements are available.

Get SHT Heater Measurements
Command ID 0x6790
SEN62  [>=4.2
SEN63C [>=5.0
. . SEN65  [>=5.0
Firmware Version
SEN66  [>=4.0
SEN68 [>=7.0
SEN69C [>=9.0
Available in Idle mode
Execution Time 20 ms
Max. RX Data With CRC |6 Bytes
TX Data None
Byte # Description
0 MSB SHT Relative Humidity: int16
1 LSB If the SHT heating is completed, this value indicates the scaled
relative humidity of the SHT4x sensor.
k) CRC Value is scaled with factor 100: RH [%] = value / 100
RX Data Note: If this value is not available, Ox7FFF is returned.
3 MSB SHT Temperature: int16
4 LSB If the SHT heating is completed, this value indicates the scaled
temperature of the SHT4x sensor.
5 CRC Value is scaled with factor 200: T [°C] = value / 200
Note: If this value is not available, Ox7FFF is returned.

Table 2: Get SHT Heater Measurements Command for SEN6x.
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Important Notices

Warning, Personal Injury

Do not use this product as safety or emergency stop devices or in any other application where failure of the product could
result in personal injury (including death). Do not use this product for applications other than its intended and authorized use.
Before installing, handling, using or servicing this product, please consult the data sheet and application notes. Failure to
comply with these instructions could result in death or serious injury.

If the Buyer purchases or uses SENSIRION products for any unintended or unauthorized application, Buyer shall defend, indemnify
and hold harmless SENSIRION and its officers, employees, subsidiaries, affiliates and distributors against all claims, costs, damages
and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated
with such unintended or unauthorized use, even if SENSIRION is allegedly negligent with respect to the design or the manufacture
of the product.

ESD Precautions

The inherent design of this component causes it to be sensitive to electrostatic discharge (ESD). To prevent ESD-induced damage
and/or degradation, take customary and statutory ESD precautions when handling this product. See application note “ESD, Latchug
and EMC" for more information.

Warranty

SENSIRION solely warrants to the original purchaser of this product for a period of 12 months (one year) from the date of delivery
that this product is of the quality, material and workmanship defined in SENSIRION's published specifications of the product.
Within such period, if proven to be defective, SENSIRION shall as sole and exclusive remedy, in SENSIRION's discretion, repair this
product or send a replacement product, free of charge to the Buyer, provided that:
e notice in writing describing the defects shall be given to SENSIRION within fourteen (14) days after their appearance;
. such defects shall be found, to SENSIRION's reasonable satisfaction, to have arisen from SENSIRION's faulty material or
workmanship;
e the defective product shall be returned to SENSIRION's factory at the Buyer's expense; and
e the warranty period for any repaired or replaced product shall be limited to the unexpired portion of the original period.
The Buyer shall at its own expense arrange for any dismantling and reassembly that is necessary to repair or replace the defective
product. This warranty does not apply to any product which has not been installed or used within the specifications recommendec
by SENSIRION. EXCEPT FOR THE WARRANTIES EXPRESSLY SET FORTH HEREIN, SENSIRION MAKES NO WARRANTIES, EITHER
EXPRESS OR IMPLIED, WITH RESPECT TO THE PRODUCT. ANY AND ALL WARRANTIES, INCLUDING WITHOUT LIMITATION,
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, ARE EXPRESSLY EXCLUDED AND DECLINED.
SENSIRION is only liable for defects of this product arising under the conditions of operation provided for in the data sheet anc
proper use of the goods. SENSIRION explicitly disclaims all warranties, express or implied, if the goods are operated or stored not
in accordance with the technical specifications.
SENSIRION does not assume any liability arising out of any application or use of any product or circuit and specifically disclaims
any and all liability, including without limitation indirect, consequential, and incidental damages, and loss of profit. No obligatior
or liability shall arise or grow out of SENSIRION's rendering of technical advice, consulting, or implementation instructions ot
guidelines. All operating parameters, including without limitation recommended parameters, must be validated for each Buyer's
applications by Buyer's technical experts. Recommended parameters can and do vary in different applications.
SENSIRION reserves the right, without further notice, (i) to change the product specifications and/or the information in this
document and (ii) to improve reliability, functions and design of this product.
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