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GW8231

Analog Output Temperature and Humidity Sensor

1 Description

The GW8231 is a next generation of single-chip
integrated temperature and humidity sensor.
Integrating high-sensitivity MEMS moisture-
sensitive components on silicon-based CMOS
wafers, the GW8231 has benefit of removing the
interference from transmission between multi-
chip signal, reduced chip area, and improvement of
packaging reliability.

The GW8231 generates separated Temperature,
Relative Humidity analog output, and each of
voltage are linearly response to the change of
temperature or humidity.

The chip is packaged in a miniaturized 8 pin DFN
package with an outline size of 2.5 x 2.5 mm2 and a
height of 0.9 mm. This enables the GW8231 to be
integrated in various applications. In addition, the
wide power supply voltage range of 2.0~5.5V
makes it adaptable to various power supply
environments.

2 Features

* Single chip integrated Temperature and
Relative Humidity sensor
* Separately measured Temperature and Relative
Humidity
= Separated analog voltage output
= Fully calibrated and linearized
* Temperature compensated
= Qutput voltage linear ranges from 10 % to
90 % of Vop

* Temperature measurement range: -45 °C~+130 °C

* Typical accuracy: +3% RH / £0.3 °C

* Wide supply voltage range: 2.0V~ 5.5V
* High reliability and long-term stability

* DFN8 Package

3 Typical Applications

¢ Communication equipment

* Photovoltaic energy storage

e Consumer electronics

* (Cold chain transportation

¢ Smart home

* Smart agriculture

4 Basic Application Diagram
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5 Ordering Information

Device name

GW8231ENGLR

GW8231ECNGLR

GW8231ECFNGLR

Package

2.5mm x 2.5mm,

0.5 mm pitch

2.5mm x 2.5mm,

0.5 mm pitch

2.5mm x 2.5mm,

0.5 mm pitch

Remark

8 DFN

Covered with a
dustproof
breathable film

Covered with a
conformal coating
film
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Pin Configuration and Function

Top View
Note : Dashed lines are only visible viewed from below.
The middle pad is internally connected to Vss.

Table 1 Pin Description

No. ‘ Pin Name Type Description
1 RH A Analog voltage output proportional to measured relative humidity
2 S1 Not Used No electrical function; to be connected to Vss
3 S2 Not Used No electrical function; to be connected to Vss
4 T A Analog voltage output proportional to measured temperature
5 Voo P Supply voltage
6 nRESET | Reset, active low, if not used, it is recommended to be left floating
7 R Not Used No electrical function; to be connected to Vss
8 Vss G Ground

7.1 Power Pins (Vpp, Vss)

The electrical specifications of the GW8231 are described in Table 5. A 100nF decoupling capacitor should
be connected between the power supply pins and ground, and the capacitor should be placed as close as
possible to the sensor chip. A schematic diagram of a typical application circuit is shown in Figure 1.

—J'_ Vbp

T Analog Voltage Output
2 kQ% Proportional to Temperature

nRESET 0.1
L 100 GW8231 nF g
nk RH Analog Voltage Output
i GND 01 Proportional to Relative Humidity
i

Figure 1 Typical Application Circuit
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7.2 Temperature and Relative Humidity Output Pins (RH, T)

As shown in Table 1, the outputs of temperature and relative humidity are on separate pins, and the
measured value are linearly proportional to output voltage. The relation between specific analog voltage
output and physical temperature/relative humidity values are explained in Part 9.

7.3 Center Pin

The center pin on the middle of the backside of the chip is connected to Vss inside the sensor chip so there
is no need to consider the electrical connection of the center pin. However, based on mechanical stress
considerations, the center pin should be soldered firmly on the PCB.

7.4 nRESET Pin
An external reset signal can be given to the sensor through the nRESET pin. The reset signal should be
active low with a minimum pulse width of 1 ps. If not used, it is recommended to leave this pin floating or

use a resistor greater than 2 k() to pull this pin up to Vpp. Be aware that this pin pulled up to Vpp by a 50k(}
resistor inside the chip.

8 Specifications

8.1 Absolute Maximum Ratings

Table 2 Absolute Maximum Ratings

Parameter Rating Unit

Supply Voltage -0.3t0 6 \%

Maximum voltage on pins
-0.3 to Vpp+0.3 \Y,
(1 (RH); 2 (S1); 3(S2); 4 (T); 6 (nRESET))

Max Input Current on Any Pin +100 mA

Operating Temperature -45 to 125 °C

Storage Temperature -45 to 150 °C

ESD HBM (human body model) 6,000 \%

ESD CDM (charged device model) 850 \%

8.2 Recommended Operating Conditions

The sensor shows optimum performance when operating within the recommended normal temperature
and humidity ranges (5°C ~ 60°C and 20%RH ~ 80%RH, respectively). Long-term exposure to conditions
outside the normal range, especially at high humidity, may temporarily shift the relative humidity signal.
After returning to normal temperature and humidity ranges, the sensor will slowly return to calibration
state by itself.
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8.3 Sensor Performance

Table 3 Humidity Sensor Specification

Parameter Condition Value Unit
Typical +3 % Relative humidity
Accuracy
Maximum Figure 2 -
Repeatability - 0.10 % Relative humidity
Resolution Typical 0.01 % Relative humidity
Hysteresis At 25°C +1.0 % Relative humidity
Specified range Measurement range 0-100 % Relative humidity
Response time 163% 8 Second
Long-term stability Typical <0.25 % Relative humidity / year
Vpp=2.4V 19.2 mV/%RH
Sensitivity Vpp=3.3V 26.4 mV/%RH
Vpp=5.5V 44.0 mV/%RH
Table 4 Temperature Sensor Specification
Parameter Condition Value Unit
Accuracy Typical, 0°C~65°C +0.3 °C
Repeatability - 0.24 °C
Resolution Typical 0.015 °C
Specified range Measurement range -45 to +130 °C
Response time 163% >2 Second
Long-term stability Maximum <0.03 Second / year
VDD=2.4V 11.0 mV/°C
Sensitivity VDD=3.3V 15.1 mV/°C
VDD=5.5V 25.1 mV/°C
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Figure 2 Relative Humidity and Temperature Tolerance

8.4  Electrical Characteristics
Table 5 Electrical Characteristics

Parameter Symbol Condition MIN TYP MAX UNIT
Supply Voltage Voo 2.0 3.3 5.5 \%
Power-on Reset Voltage Veor 1.8 1.9 2.0 \%
Supply Voltage Swing? Vb, slew 20 V/ms
Operating Current® Ip Average - 220 350 pA
Output Current AOiout -100 100 MA
Capacitive Load® C. - - 5 nF

(1 Changes in supply voltage should be less than the maximum slew rate, changing too fast may lead to reset.

(2) At an operating frequency of two conversions per second. Relative to the load resistance connected to the output.

() Capacitance that can be driven on the sensor signal line

Note: Typical values correspond to temperatures of 25 ° C, while maximum and minimum values correspond to temperatures of
-40° Cand 125 ° C, respectively.
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8.5 Timing Specification for the Sensor

Table 6 Timing Specification (@ -40°C~+125°C , 2.4V~5.5V)

Parameter Symbol Condition MIN TYP MAX UNIT
Power-on Time" tu Voo=Veor - 0.5 1 ms
Ejtt;:)tlghment time of analog AOutie Step up to Voo/2 } 0.3 ms
Capacitive Load treseTn 1 - - us

(1 The time between when VDD exceeds the power-on reset voltage and when the sensor is in the free state.
(2) This is the time to adapt to changing supply voltages and measurements. It is related to the output load capacitance and the typical
load capacitance is 1nF.

9 Functional Description

nRESET

:

Temperature Humidity

A 4 W

ADC Power-on reset

Calibration L2
register

d

Digital signal RESET
processing

()

2xDAC

I 1
Ral—{1

Figure 3 Functional Diagram

9.1 Power-Up

When the power supply voltage exceeds Vror, the sensor starts to initialize. After reaching this threshold
voltage the sensor needs the time tpu to enter idle state. The temperature and relative humidity pins output
undefined state during this period.

9.2 Temperature and Humidity Measurement

Humidity ranges from 10%-90% and the physical values measured by the sensors are mapped to a linear
output of analog voltage. The sensor outputs were temperature compensated and linearized before
conversion to analog voltage outputs, and each sensor was calibrated.
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Equations (1), (2) and (3) give the relationship between the physical values of relative humidity and
RH output voltage, the relationship between temperature and T output voltage, which are plotted in Figure
4 and Figure 5.
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Figure 4 Relation between relative humidity and RH output voltage
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Figure 5 Relation between temperature and T output voltage
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10 Package Information

The GW8231 are provided in an 8 pin DFN package. The opening for the humidity sensor is centered
on top side of the DFN package. The temperature and humidity sensor are integrated on a single

CMOS die and then mounted to a lead frame.

The chip is packaged in accordance with the Small-Scale Plastic Quad and Dual Inline, Square and
Rectangular, No-LEAD packages as described in 4.20 of JEDEC 95 and also in Small Scale (QFN/SON)
Specification D.01, 2009. The GW8231 is compliant with IPC/JEDEC J-STD-020 Moisture sensitivity
Level of 1.

10.1 Package Outline
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Figure 6 Package Dimension Drawing
Parameter Symbol MIN TYP MAX Unit
Package height A 0.8 0.9 1 mm
Lead frame height A3 - 0.2 - mm
Pad width b 0.2 0.25 0.3 mm
Package width D 24 2.5 2.6 mm
Center pad length D2 1 1.1 1.2 mm
Package length E 24 2.5 2.6 mm
Center pad width E2 1.7 1.8 1.9 mm
Pad pitch e - 0.5 mm
Pad length L 0.25 0.35 0.45 mm
Max cavity S 1 1.5 Mm
Center pad marking" T1xT2 - 0.3x0.45 - mm

: Indicates the position of pin 1
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10.2 Land Pattern

Figure 7 shows the land pattern of the sensor chip. The land pattern is understood to be the open

metal areas on the PCB, onto which DFN pads are soldered.

Recommended land patterns
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Figure 7 Recommended Land Pattern and Stencil Apertures
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Notice

10.

11.
12.

13.

Corporate Headquarters

The descriptions of circuits, software, and other related information in this document are solely meant to demonstrate how
semiconductor products operate and provide examples of their applications. You hold complete responsibility for
incorporating or using the circuits, software, and information in designing your own product or system.

Gwanak Analog takes no responsibility for any losses or damages suffered by you or third parties resulting from the
utilization of these circuits, software, or information.

Gwanak Analog explicitly disclaims any responsibility or liability for infringement or any other claims related to patents,
copyrights, or other intellectual property rights of third parties, resulting from the use of Gwanak Analog products or
technical information described in this document. This includes, but is not limited to, product data, drawings, charts,
programs, algorithms, and application examples.

This document does not grant any form of license, whether explicit, implicit, or otherwise, under any patents, copyrights, or
other intellectual property rights owned by Gwanak Analog or any other party.

It is your responsibility to identify and obtain any necessary licenses from third parties for the legal import, export,
manufacturing, sales, use, distribution, or any other actions involving products that incorporate Gwanak Analog products, if
such licenses are required.

You are prohibited from making any changes, modifications, copies, or reverse engineering of Gwanak Analog products,
whether partially or entirely. Gwanak Analog takes no responsibility for any losses or damages suffered by you or third
parties resulting from such actions of alteration, modification, copying, or reverse engineering.

No semiconductor product can guarantee absolute security. Despite any security measures or features incorporated into
Gwanak Analog hardware or software products, Gwanak Analog holds no liability for any vulnerabilities or security
breaches, including unauthorized access or usage of Gwanak Analog products or systems utilizing them. Gwanak Analog
does not provide assurance or guarantee that Gwanak Analog products or systems created with them will be immune to
issues like corruption, attacks, viruses, interference, hacking, data loss or theft, or other security intrusions. Gwanak Analog
disclaims all responsibility and liability associated with vulnerability issues. Additionally, to the extent permitted by
applicable law, Gwanak Analog disclaims all warranties, whether expressed or implied, regarding this document and any
related software or hardware, including but not limited to warranties of merchantability or fitness for a particular purpose.
While Gwanak Analog strives to enhance the quality and reliability of its products, semiconductor products possess
inherent characteristics, such as a certain failure rate and potential malfunctions under specific usage conditions. Unless
explicitly specified as high-reliability products or intended for harsh environments in Gwanak Analog data sheets or other
official documents, Gwanak Analog products do not incorporate radiation-resistant design. It is your responsibility to
implement safety precautions to mitigate the risk of bodily harm, injuries, damage, or public hazards resulting from failures
or malfunctions of Gwanak Analog products. These safety measures may include hardware and software safety design, such
as redundancy, fire control, malfunction prevention, appropriate measures to address aging degradation, or other suitable
actions. Since evaluating microcomputer software independently is challenging and impractical, you are accountable for
assessing the safety of the final products or systems manufactured by you.

For specific information regarding environmental concerns related to Gwanak Analog products, kindly get in touch with a
Gwanak Analog sales office. It is your responsibility to conduct a thorough investigation and ensure compliance with
relevant laws and regulations pertaining to the usage or inclusion of controlled substances, including but not limited to the
EU RoHS Directive. Gwanak Analog takes no responsibility for any damages or losses incurred due to your failure to comply
with applicable laws and regulations.

Gwanak Analog products and technologies must not be utilized or included in any products or systems that are prohibited
by domestic or foreign laws or regulations. You are required to adhere to export control laws and regulations imposed by
governments of countries that assert jurisdiction over the parties involved or the transactions taking place.

The buyer, distributor, or any party involved in the distribution, sale, or transfer of Gwanak Analog products to a third party
is responsible for informing the third party in advance about the contents and conditions specified in this document.

The content of this document cannot be reproduced, copied, or duplicated, either fully or partially, without obtaining prior
written consent from Gwanak Analog.

If you have any inquiries about the information provided in this document or Gwanak Analog products, please reach out to a
Gwanak Analog sales office for assistance.

Contact Information

Gwanak Analog Co., Ltd, 1 Gwanak-ro, Gwanak-gu,
Seoul National University Research Park, FL 5, Seoul,
Korea 08826

Trademarks

Gwanak Analog and Gwanak Analog logo are trademarks
of Gwanak Analog Company. All trademarks and
registered trademarks are the property of their
respective owners.

For further information on a product, technology, the
most up-to-date version of a document, or your nearest
sales office, please visit:

www.gwanakanalog.com
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