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Abbreviations

Abbreviation Description

PBT Polybutylene Terephthalate

PCB Printed Circuit Board

PTFE Polytetrafluoroethylene
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1 Product description

1.1 Introduction

The filter cap is made to provide protection for humidity sensors, ensuring consistent perfor-
mance in harsh environments. By shielding sensors from contaminants such as dust, and
water, it prolongs sensor life and preserves measurement accuracy.

Constructed from high-quality polybutylene terephthalate (PBT) with an integrated PTFE filter
membrane, the WSEN-HIDS filter Cap minimizes internal cavity volume to reduce response
time impact. Its snap-fit design enables seamless post-soldering installation, simplifying as-
sembly workflows while ensuring robust attachment to the PCB. Compact and versatile, the
filter cap integrates effortlessly into various device housings. For applications requiring en-
hanced environmental protection, additional sealing options like adhesives and o-rings can
create a watertight assembly, further safeguarding the sensor in challenging conditions.

Figure 1: Filter cap

1.2 Main Functions

• Protection against contaminants: The filter cap provides a robust barrier against dust,
water, and particle contamination, ensuring the sensor’s longevity and accuracy in various
environments.

• Impact on response time: The filter cap affects the sensor’s response time and air ex-
change by acting as a barrier between the sensor and the environment. While it provides
protection, it may slow down humidity exchange and slightly delay the sensor’s response
time compared to an exposed sensor.

• Mechanical stability: The filter cap is designed for secure attachment to the PCB, en-
suring that the sensor remains firmly in place even in challenging conditions, thereby
enhancing the overall durability of the sensor assembly.
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• Compact integration: The filter cap forms a compact and unified assembly with the
sensor, simplifying integration into the device housing. This design also allows for a
streamlined waterproofing solution when used with an adhesive and an o-ring.

• Ease of installation : The filter cap features a straight forward installation process, where
it can be clipped into the PCB after the soldering process, providing convenience and
flexibility in the manufacturing workflow.

2 Material and Performance Data

Operating Conditions
Operating Range -40°C to 125°C
Ingress Protection (IP)1 IP67
RoHS Compliance Yes

Material Properties
Body Material Polybutylene Terephthalate (PBT)
Body Color Black
Flame Rating (UL94) UL94 V-0

Filter Specifications
Filter Material PTFE with polyester scrim
Filter Color Black
Filter Thickness 0.13 mm
Filter Pore Size 1.5 µm
Filtration Efficiency 2 99.99%
Oleophobic Rating 3 8

Performance
Hydrostatic Resistance (Mullen Test) >100 mbar (>1 m water)

Table 1: Material and performance data of the filter cap

1 Achieving IP rating at the connections between the housing, PCB, and filter cap is the customer’s
responsibility.
2 0.1 µm particles at 0.05 m/s air flow.
3 Resistance to oil and hydrocarbons is evaluated based on the AATCC 118-1992 standard, which
assigns a rating from 0 to 8. A rating of 8 indicates the highest level of repellence.
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3 Handling Instruction

The sensor, protected by a filter cap, measures humidity that diffuses through the PTFE filter
membrane. The membrane acts as a shield, preventing particles and liquids from reaching
the sensor surface. However, any clogging of the membrane pores may restrict the diffusion
of humidity, potentially compromising the sensor’s performance. Furthermore, damage to the
filter membrane can reduce the protective effect of the filter cap, leading to sensor degradation.

3.1 Preventing Membrane Clogging

To mitigate the risk of clogging or damaging the filter membrane due to improper handling of
the filter cap, it is crucial to observe the following precautions:

• Use appropriate handling tools: It is recommended to use tools such as vacuum tweez-
ers with rubber tips, pick-and-place tools with rubber tips, or tweezers with rounded tips.
These tools minimize the risks of damaging the membrane during handling.

• Avoid direct contact with the membrane: Whenever possible, avoid direct contact
between handling tools and the filter membrane. This precaution helps to maintain the
integrity of the membrane’s pores and prevents clogging.

• Ensure cleanliness of tools: If contact with the filter membrane is unavoidable, ensure
that the handling tools are clean and free from contaminants such as oils or adhesives.
Any contamination can compromise the membrane’s performance.

3.2 Proper Insertion of the Filter Cap

When inserting the filter cap into dedicated holes on the PCB, a certain amount of force may
be required. Apply force only to the membrane-free parts of the plastic housing or the outer
ring of the circular membrane surface. Applying force directly to the center of the top surface
may result in damage to the filter membrane, compromising its protective function.

⌀ 3.0 mm

Figure 2: Top view of the filter cap.The green and black frame areas are safe for applying pres-
sure, while the red area should be avoided to prevent damage.
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If a conformal coating is applied to seal the solder pads before assembling the
filter cap, ensure that the conformal coating does not cover the holes in the PCB
designated for mounting the filter cap. Obstruction of these holes will prevent
proper assembly of the filter cap.

4 Mounting Instruction

To ensure the optimal protection and positioning of the sensor, attach the protective cap to the
PCB after soldering the sensor in place. The cap has four pins that align with openings on the
PCB, allowing for secure attachment. Depending on the distance between these openings, the
cap can either clip firmly onto the board using natural mechanical force or act as an adjustment
or alignment guide when the cap is fixed to the PCB using glue or adhesive.

For a secure clipping fit, we recommend spacing the PCB openings at 5.1mm ± 0.05mm. If
the PCB openings are intended primarily for alignment or adjustments, a spacing of 5.28mm
is suitable. Adjusting the PCB opening distance by ±0.05mm the level of clipping force can be
fine-tuned to achieve the desired balance between secure attachment and ease of assembly.
A smaller distance increases the force, while a larger distance reduces it.
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Figure 3: PCB layout example of WSEN-HIDS and filter cap. Dimensions are given in mm.

For applications where a hermetic seal is not required, the cap can be securely mounted on the
PCB using the integrated clips, with no adhesive needed. However, it is important to note that
when using clips alone, a small gap may remain between the cap and the PCB due to possible
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unevenness of the surfaces. This gap might allow air to flow between the interior of the cap
and the external environment, which could compromise the cap’s ability to isolate the sensor’s
environment from external atmosphere.

Filter membrane

O-ring

PCB

Housing

WSEN-HIDS

Figure 4: Interface of filter cap on PCB

In scenarios where a hermetic seal is essential, particularly to prevent air exchange or to en-
sure water (pressure) proofing, it is recommended to use adhesive in addition to the clips.
This ensures a sealed interface between the cap and the PCB. For optimal clip mounting, a
PCB thickness of at least 0.8 mm is recommended, and the mounting hole pattern should be
designed according to the cap’s specifications.

Additionally, care should be taken to protect the membrane and all parts of the cap from exter-
nal forces or contact, as mechanical stress could cause the cap to shift or break. Designing
the housing to fully enclose the cap, as suggested in Figure 4, can help shield the membrane
and ensure the cap remains securely in place.

4.1 Enhanced Protection Measures

To achieve a secure and airtight seal between the filter cap and the PCB, it is necessary to use
adhesive during the assembly process. This seal provides enhanced protection against water
ingress, internal condensation and corrosion of the sensor’s solder pads. Follow these steps
for optimal adhesive application:

1. Preparation and Adhesive Application:

• Select a mounting hole pattern that positions the filter cap’s pins for alignment only.

• In the PCB design, draw a line connecting the selected mounting hole pattern. This
line will serve as a guide for adhesive application.

• Apply the adhesive along this line, ensuring that the top surface of the WSEN-HIDS
remains free of adhesive. Use adhesive dispensing equipment with a fine tip (e.g.,
gauge 22) to control the application.
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• Conduct a test run to determine the correct amount of adhesive. The goal is to apply
enough to form a closed line around the filter cap without allowing adhesive to enter
the filter cap opening.

5
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8
 m

m

Line for adhesive application

PCB

(A) (B)

Adhesive fillet

Figure 5: Application of adhesive

2. Filter Cap Assembly:

• After placing the filter cap onto the PCB, a slight fillet of adhesive should be visible
around the edges of the cap. During the test run, verify that no adhesive is visible
in the filter cap opening after removing the membrane. If adhesive is present in the
opening, reduce the amount used.

Adhesive
fillet

(A)

(A) (B)

Figure 6: Application of adhesive
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3. Curing the Adhesive:

• Cure the adhesive according to the manufacturer’s data sheet. Ensure that this
process is carried out in a well-ventilated area to ensure proper curing and safety.

For applications where solder joint corrosion is a concern, coating the solder points with adhe-
sive is advisable.

4.2 Mounting to the Housing Wall

In addition to providing defense against dust and water ingress, the protective cap facilitates the
secure mounting of the sensor to the housing wall. When attached to an external housing wall,
the sensor is optimally positioned to measure the humidity and temperature of the surrounding
environment.

To safeguard the interior of the device housing from water ingress, it is recommended to place
an o-ring between the protective cap and the housing wall. Refer to Figure 4 for reference. For
such o-rings, the following specifications are recommended.

• Inner Diameter: 5 mm

• Cross Section: 1 mm

• Material: NBR (Nitrile Butadiene Rubber)

Important: Ensure that the airflow path to the measured environment is unobstructed by any
additional membranes, as this could significantly delay the sensor’s response time.
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5 Product drawing

sectional drawing A-A
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Figure 7: Product drawing. Dimensions are given in mm.
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6 Important notes
The following conditions apply to all goods within the wireless connectivity and sensors product range of Würth Elektronik eiSos GmbH & Co. KG:

General customer responsibility
Some goods within the product range of Würth Elektronik eiSos GmbH & Co. KG contain statements regarding general suitability for certain

application areas. These statements about suitability are based on our knowledge and experience of typical requirements concerning the
areas, serve as general guidance and cannot be estimated as binding statements about the suitability for a customer application. The respon-
sibility for the applicability and use in a particular customer design is always solely within the authority of the customer. Due to this fact, it is
up to the customer to evaluate, where appropriate to investigate and to decide whether the device with the specific product characteristics de-
scribed in the product specification is valid and suitable for the respective customer application or not. Accordingly, the customer is cautioned
to verify that the documentation is current before placing orders.

Customer responsibility related to specific, in particular safety-relevant applications
It has to be clearly pointed out that the possibility of a malfunction of electronic components or failure before the end of the usual lifetime

cannot be completely eliminated in the current state of the art, even if the products are operated within the range of the specifications. The
same statement is valid for all software source code and firmware parts contained in or used with or for products in the wireless connectivity
and sensor product range of Würth Elektronik eiSos GmbH & Co. KG. In certain customer applications requiring a high level of safety and
especially in customer applications in which the malfunction or failure of an electronic component could endanger human life or health, it must
be ensured by most advanced technological aid of suitable design of the customer application that no injury or damage is caused to third
parties in the event of malfunction or failure of an electronic component.

Best care and attention
Any product-specific data sheets, manuals, application notes, PCNs, warnings and cautions must be strictly observed in the most recent
versions and matching to the products revisions. These documents can be downloaded from the product specific sections on the wireless
connectivity and sensors homepage.

Customer support for product specifications
Some products within the product range may contain substances, which are subject to restrictions in certain jurisdictions in order to serve
specific technical requirements. Necessary information is available on request. In this case, the Business Development Engineer (BDM) or
the internal sales person in charge should be contacted who will be happy to support in this matter.

Product improvements
Due to constant product improvement, product specifications may change from time to time. As a standard reporting procedure of the Product
Change Notification (PCN) according to the JEDEC-Standard, we inform about major changes. In case of further queries regarding the PCN,
the Business Development Engineer (BDM), the internal sales person or the technical support team in charge should be contacted. The basic
responsibility of the customer as per section 6 and 6 remains unaffected.
All software like ¨wireless connectivity SDK¨, ¨Sensor SDK¨ or other source codes as well as all PC software tools are not subject to the
Product Change Notification information process.

Product life cycle
Due to technical progress and economical evaluation, we also reserve the right to discontinue production and delivery of products. As a
standard reporting procedure of the Product Termination Notification (PTN) according to the JEDEC-Standard we will inform at an early stage
about inevitable product discontinuance. According to this, we cannot ensure that all products within our product range will always be available.
Therefore, it needs to be verified with the Business Development Engineer (BDM) or the internal sales person in charge about the current
product availability expectancy before or when the product for application design-in disposal is considered. The approach named above does
not apply in the case of individual agreements deviating from the foregoing for customer-specific products.

Property rights
All the rights for contractual products produced by Würth Elektronik eiSos GmbH & Co. KG on the basis of ideas, development contracts as
well as models or templates that are subject to copyright, patent or commercial protection supplied to the customer will remain with Würth
Elektronik eiSos GmbH & Co. KG. Würth Elektronik eiSos GmbH & Co. KG does not warrant or represent that any license, either expressed
or implied, is granted under any patent right, copyright, mask work right, or other intellectual property right relating to any combination, appli-
cation, or process in which Würth Elektronik eiSos GmbH & Co. KG components or services are used.

General terms and conditions
Unless otherwise agreed in individual contracts, all orders are subject to the current version of the "General Terms and Conditions of Würth
Elektronik eiSos Group", last version available at www.we-online.com.

7 Legal notice
Exclusion of liability
Würth Elektronik eiSos GmbH & Co. KG considers the information in this document to be correct at the time of publication. However, Würth
Elektronik eiSos GmbH & Co. KG reserves the right to modify the information such as technical specifications or functions of its products
or discontinue the production of these products or the support of one of these products without any written announcement or notification to
customers. The customer must make sure that the information used corresponds to the latest published information. Würth Elektronik eiSos
GmbH & Co. KG does not assume any liability for the use of its products. Würth Elektronik eiSos GmbH & Co. KG does not grant licenses for
its patent rights or for any other of its intellectual property rights or third-party rights.
Notwithstanding anything above, Würth Elektronik eiSos GmbH & Co. KG makes no representations and/or warranties of any kind for the
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provided information related to their accuracy, correctness, completeness, usage of the products and/or usability for customer applications.
Information published by Würth Elektronik eiSos GmbH & Co. KG regarding third-party products or services does not constitute a license to
use such products or services or a warranty or endorsement thereof.

Suitability in customer applications
The customer bears the responsibility for compliance of systems or units, in which Würth Elektronik eiSos GmbH & Co. KG products are
integrated, with applicable legal regulations. Customer acknowledges and agrees that it is solely responsible for compliance with all legal,
regulatory and safety-related requirements concerning its products, and any use of Würth Elektronik eiSos GmbH & Co. KG components in its
applications, notwithstanding any applications-related information or support that may be provided by Würth Elektronik eiSos GmbH & Co. KG.
Customer represents and agrees that it has all the necessary expertise to create and implement safeguards which anticipate dangerous con-
sequences of failures, monitor failures and their consequences lessen the likelihood of failures that might cause harm and take appropriate
remedial actions. The customer will fully indemnify Würth Elektronik eiSos GmbH & Co. KG and its representatives against any damages
arising out of the use of any Würth Elektronik eiSos GmbH & Co. KG components in safety-critical applications.

Trademarks
AMBER wireless is a registered trademark of Würth Elektronik eiSos GmbH & Co. KG. All other trademarks, registered trademarks, and
product names are the exclusive property of the respective owners.

Usage restriction
Würth Elektronik eiSos GmbH & Co. KG products have been designed and developed for usage in general electronic equipment only. This
product is not authorized for use in equipment where a higher safety standard and reliability standard is especially required or where a failure
of the product is reasonably expected to cause severe personal injury or death, unless the parties have executed an agreement specifically
governing such use. Moreover, Würth Elektronik eiSos GmbH & Co. KG products are neither designed nor intended for use in areas such as
military, aerospace, aviation, nuclear control, submarine, transportation (automotive control, train control, ship control), transportation signal,
disaster prevention, medical, public information network etc. Würth Elektronik eiSos GmbH & Co. KG must be informed about the intent of
such usage before the design-in stage. In addition, sufficient reliability evaluation checks for safety must be performed on every electronic
component, which is used in electrical circuits that require high safety and reliability function or performance. By using Würth Elektronik eiSos
GmbH & Co. KG products, the customer agrees to these terms and conditions.

8 License terms for Würth Elektronik eiSos GmbH & Co. KG
sensor product software and source code

These license terms will take effect upon the purchase and usage of the Würth Elektronik eiSos GmbH & Co. KG sensor products. You
hereby agree that these license terms are applicable to the product and the incorporated software, firmware and source codes (collectively,
"Software") made available by Würth Elektronik eiSos in any form, including but not limited to binary, executable or source code form.
The software included in any Würth Elektronik eiSos sensor product is purchased to you on the condition that you accept the terms and
conditions of these license terms. You agree to comply with all provisions under these license terms.

Limited license
Würth Elektronik eiSos hereby grants you a limited, non-exclusive, non-transferable and royalty-free license to use the software and under the
conditions that will be set forth in these license terms. You are free to use the provided software only in connection with one of the products
from Würth Elektronik eiSos to the extent described in these license terms.
You are entitled to change or alter the source code for the sole purpose of creating an application embedding the Würth Elektronik eiSos
sensor product. The transfer of the source code to third parties is allowed to the sole extent that the source code is used by such third parties
in connection with our product or another hardware provided by Würth Elektronik eiSos under strict adherence of these license terms. Würth
Elektronik eiSos will not assume any liability for the usage of the incorporated software and the source code.
You are not entitled to transfer the source code in any form to third parties without prior written consent of Würth Elektronik eiSos.
You are not allowed to reproduce, translate, reverse engineer, decompile, disassemble or create derivative works of the incorporated software
and the source code in whole or in part.
No more extensive rights to use and exploit the products are granted to you.

Usage and obligations
The responsibility for the applicability and use of the Würth Elektronik eiSos sensor product with the incorporated software in a particular
customer design is always solely within the authority of the customer. Due to this fact, it is up to you to evaluate and investigate, where appro-
priate, and to decide whether the device with the specific product characteristics described in the product specification is valid and suitable for
your respective application or not.
You are responsible for using the Würth Elektronik eiSos sensor product with the incorporated software in compliance with all applicable
product liability and product safety laws. You acknowledge to minimize the risk of loss and harm to individuals and bear the risk for failure
leading to personal injury or death due to your usage of the product.
Würth Elektronik eiSos’ products are not authorized for use in safety-critical applications, or where a failure of the product is reasonably ex-
pected to cause severe personal injury or death. Moreover, Würth Elektronik eiSos’ products are neither designed nor intended for use in areas
such as military, aerospace, aviation, nuclear control, submarine, transportation (automotive control, train control, ship control), transportation
signal, disaster prevention, medical, public information network etc. You shall inform Würth Elektronik eiSos about the intent of such usage be-
fore design-in stage. In certain customer applications requiring a very high level of safety and in which the malfunction or failure of an electronic
component could endanger human life or health, you must ensure to have all necessary expertise in the safety and regulatory ramifications of
your applications. You acknowledge and agree that you are solely responsible for all legal, regulatory and safety-related requirements concern-
ing your products and any use of Würth Elektronik eiSos’ products in such safety-critical applications, notwithstanding any applications-related
information or support that may be provided by Würth Elektronik eiSos. YOU SHALL INDEMNIFY WÜRTH ELEKTRONIK EISOS AGAINST
ANY DAMAGES ARISING OUT OF THE USE OF WÜRTH ELEKTRONIK EISOS’ PRODUCTS IN SUCH SAFETY-CRITICAL APPLICATIONS.
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Ownership
The incorporated software created by Würth Elektronik eiSos is and will remain the exclusive property of Würth Elektronik eiSos.

Disclaimer of warranty
THE SOFTWARE AND IT’S SOURCE CODE IS PROVIDED "AS IS". YOU ACKNOWLEDGE THAT WÜRTH ELEKTRONIK EISOS MAKES
NO REPRESENTATIONS AND WARRANTIES OF ANY KIND RELATED TO, BUT NOT LIMITED TO THE NON-INFRINGEMENT OF THIRD
PARTIES’ INTELLECTUAL PROPERTY RIGHTS OR THE MERCHANTABILITY OR FITNESS FOR YOUR INTENDED PURPOSE OR US-
AGE. WÜRTH ELEKTRONIK EISOS DOES NOT WARRANT OR REPRESENT THAT ANY LICENSE, EITHER EXPRESS OR IMPLIED, IS
GRANTED UNDER ANY PATENT RIGHT, COPYRIGHT, MASK WORK RIGHT, OR OTHER INTELLECTUAL PROPERTY RIGHT RELATING
TO ANY COMBINATION, MACHINE, OR PROCESS IN WHICH THE WÜRTH ELEKTRONIK EISOS’ PRODUCT WITH THE INCORPO-
RATED SOFTWARE IS USED. INFORMATION PUBLISHED BY WÜRTH ELEKTRONIK EISOS REGARDING THIRD-PARTY PRODUCTS
OR SERVICES DOES NOT CONSTITUTE A LICENSE FROM WÜRTH ELEKTRONIK EISOS TO USE SUCH PRODUCTS OR SERVICES
OR A WARRANTY OR ENDORSEMENT THEREOF.

Limitation of liability
Any liability not expressly provided by Würth Elektronik eiSos shall be disclaimed.
You agree to hold us harmless from any third-party claims related to your usage of the Würth Elektronik eiSos’ products with the incorporated
software and source code. Würth Elektronik eiSos disclaims any liability for any alteration, development created by you or your customers as
well as for any combination with other products.

Applicable law and jurisdiction
Applicable law to these license terms shall be the laws of the Federal Republic of Germany. Any dispute, claim or controversy arising out of or
relating to these license terms shall be resolved and finally settled by the court competent for the location of Würth Elektronik eiSos registered
office.

Severability clause
If a provision of these license terms is or becomes invalid, unenforceable or null and void, this shall not affect the remaining provisions of the
terms. The parties shall replace any such provisions with new valid provisions that most closely approximate the purpose of the terms.

Miscellaneous
Würth Elektronik eiSos reserves the right at any time to change this terms at its own discretion. It is your responsibility to check at Würth
Elektronik eiSos homepage for any updates. Your continued usage of the products will be deemed as the acceptance of the change.
We recommend you to be updated about the status of new software, which is available on our website or in our data sheet, and to implement
new software in your device where appropriate.
By ordering a product, you accept these license terms in all terms.

2500060600000 14
Version 1.0, March 2025 www.we-online.com/wcs

http://www.we-online.com/wcs


WIRELESS CONNECTIVITY & SENSORS
USER MANUAL - WSEN-HIDS FILTER CAP

List of Figures

1 Filter cap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
2 Top view of the filter cap.The green and black frame areas are safe for applying

pressure, while the red area should be avoided to prevent damage. . . . . . . . 6
3 PCB layout example of WSEN-HIDS and filter cap. Dimensions are given in mm. 7
4 Interface of filter cap on PCB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
5 Application of adhesive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
6 Application of adhesive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
7 Product drawing. Dimensions are given in mm. . . . . . . . . . . . . . . . . . . . 11

List of Tables

1 Material and performance data of the filter cap . . . . . . . . . . . . . . . . . . . 5

2500060600000 15
Version 1.0, March 2025 www.we-online.com/wcs

http://www.we-online.com/wcs


Contact
Würth Elektronik eiSos GmbH & Co. KG
Division Wireless Connectivity & Sensors

Max-Eyth-Straße 1
74638 Waldenburg
Germany

Tel.: +49 651 99355-0
Fax.: +49 651 99355-69
www.we-online.com/wireless-connectivity


	1 Product description
	1.1 Introduction
	1.2 Main Functions

	2 Material and Performance Data
	3 Handling Instruction
	3.1 Preventing Membrane Clogging
	3.2 Proper Insertion of the Filter Cap

	4 Mounting Instruction
	4.1 Enhanced Protection Measures
	4.2 Mounting to the Housing Wall

	5 Product drawing
	6 Important notes
	7 Legal notice
	8 License terms for Würth Elektronik eiSos GmbH & Co. KG sensor product software and source code

