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ABSTRACT

The HDC1010 is a digital humidity sensor with integrated temperature sensor that provides excellent
measurement accuracy at very low power. The HDC1010 operates over a wide supply range, and is a low
cost, low power alternative to competitive solutions in a wide range of common applications. The
innovative WLCSP (Wafer Level Chip Scale Package) simplifies board design with the use of an ultra-
compact package. The sensing element of the HDC1010 is placed on the bottom part of the device, which
makes the HDC1010 more robust against dirt, dust, and other environmental contaminants. The humidity
and temperature sensors are factory calibrated and the calibration data is stored in the chip.
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1 Pin FMEA

This application note provides a Failure Modes and Effects Analysis (FMEA) for the device pins of the
HDC1010 Low Power, High Accuracy Digital Humidity Sensor with Temperature Sensor. The failure
conditions covered in this document include typical failure scenarios such as short-circuit to GND, short-
circuit to VDD, and short-circuit to a neighboring pin.

The following tables list how these conditions affect the device:

» Table 1 shows the different classification of failure effects.

» Table 2 Table 3 and Table 4 list how these failure conditions affect the device.

In greater detail, the 1st and 2nd columns list the pin designator and name. The 3rd column shows
whether the failure condition have damaged the pin or the device. The 4th column labeled “Functionality”
specifies whether the device is functional after the condition has been applied. The 5th column describes

how the particular condition affects the device operation. The 6th column reports the classification of the
considered failure effect.
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Table 1. Classification of Failure Effects
CLASS FAILURE EFFECTS
A DAMAGE TO DEVICE AFFECTS APPLICATION FUNCTIONALITY
B NO DAMAGE TO DEVICE BUT THERMAL DAMAGE MUST BE CONSIDERED
C NO DAMAGE TO DEVICE BUT CAN AFFECT APPLICATION FUNCTIONALITY
D NO DAMAGE TO DEVICE AND NO AFFECT TO APPLICATION FUNCTIONALITY
Table 2. Pin FMEA Analysis for Pin Short-Circuit to GND
Pin Short to GND
No. Name Damage Functionality Comments Class
Al SCL NO YES 12C communication does not function properly, no | C
damage, increases leakage
B1 VDD NO NO Undefined operating condition, no damage, C
increases leakage
C1 ADRO NO YES Can alter device 12C slave address, no damage, |C
increases leakage
D1 ADR1 NO YES Can alter device 12C slave address, no damage, |C
increases leakage
A2 SDA NO YES 12C communication does not function properly, no | C
damage, increases leakage
B2 GND NO YES Normal operating condition D
Cc2 DNC NO YES Normal operating condition D
D2 DRDYn NO YES Data ready signal does not function properly,no |C
damage, increases leakage
Table 3. Pin FMEA Analysis for Pin Short-Circuit to VDD
Pin Short to VDD
No. Name Damage Functionality Comments Class
Al SCL NO YES 12C communication does not function properly, no |C
damage, increases leakage
B1 VDD NO YES Normal operating condition D
C1 ADRO NO YES Can alter device 12C slave address, no damage, C
increases leakage
D1 ADR1 NO YES Can alter device 12C slave address, no damage, C
increases leakage
A2 SDA NO YES 12C communication does not function properly, no | C
damage, increases leakage
B2 GND NO NO Undefined operating condition, no damage, C
increases leakage
Cc2 DNC NO YES Undefined operating condition, no damage, C
increases leakage
D2 DRDYnN NO YES Data ready signal does not function properly, no C
damage, increases leakage
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Table 4. Pin FMEA Analysis for Pin Short-Circuit to Neighboring Pin
Pin Short to Neighboring Pin
No. Name Damage Functionality Comments Class
Al SCLTO VDD |NO YES 12C communication does not function properly, no C
damage, increases leakage
B1 VDD TO NO YES Can alter device 12C slave address, no damage, C
ADRO increases leakage
C1 ADRO TO NO YES Can alter device 12C slave address, no damage C
ADR1
D1 ADR1 TO NO YES Can alter device 12C slave address, no damage C
DRDYn
D2 DRDYn TO NO YES Undefined operating condition, no damage, increases C
DNC leakage
Cc2 DNC TO GND |NO YES Normal operating condition D
B2 GND TO SDA | NO YES 12C communication does not function properly, no C
damage, increases leakage
A2 SDATO SCL | NO YES Undefined operating condition, no damage, increases C
leakage
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI 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 TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer 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 TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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