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Basic Project Information 

Background 

Motivation 

The need for a uniform set of standardized tests and terminology for specifying device performance (i.e., the data 

sheet) has been well documented by industry workshops organized by the MEMS Industry Group (MIG), the 

ITRS, and iNEMI.  The issue is well summarized in a statement from the MIG workshop report entitled "MEMS 

Testing Standards: A Path to Continued Innovation", published in September 2011, as “a lack of testing standards 

has a negative indirect effect on the business of MEMS at all level of the value chain.”  The report found that it is 

common practice for systems integrators to retest devices to understand and compare device performance.  The 

specifications reported in the data sheets are determined by nonstandard protocols and definitions, and are also 

often reported using different units.  The ITRS has also documented in its 2011 roadmap that at the back-end of 

MEMS manufacturing, assembly, packaging and test consume about ⅔ of the manufacturing cost, of which half of 

that is consumed by testing.  The recent growing demand for MEMS sensors for all kinds of new applications also 

means that there are many new systems-level customers who may also not have any in-house expertise in MEMS.  

This all leads to confused communication and loss of time and money by device manufacturers and their 

customers. 

Problem Statement 

There is a lack of uniformity of tests and terminology for specifying device performance in the data sheets and a 

lack of standards and traceable measurements to support testing and compliance at the buy seller interface. 

Systems integrators must retest devices to understand and compare device performance between manufacturers.  

Device manufacturers must retest and report the performance of their products to follow the custom requirements 

of their customers who often have no in-house expertise in MEMS. 

Situation Analysis 

This situation creates gaps in communications among device manufacturers, their customers, and the providers of 

standards and traceable measurements that results in loss of time and money, and decreased market growth.  

Systems integrators would like to have uniformity in how specifications are reported in the data sheets so that they 
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can compare the performance of devices between manufacturers.  Device manufactures see this as a way to 

provide standard information to their customers. Diversity is being addressed by going after high volume 

applications. (e.g. inertial sensors). 

Purpose of Project 

The purpose of the project will be to identify a common set of practices to improve communication between the 

device manufacturers and their customers thereby saving time and money. The project will focus on MEMS 

accelerometers and consider expanding the effort to MEMS gyroscopes and inertial measurement units (IMUs).  

The project will include the collection of  current practices for defining device performance specifications of 

MEMS inertial sensors, and to identify opportunities for developing consensus for the use of common practices. 

One outcome of the project will be to identify opportunities and gaps that can be addressed in follow-on projects. 

Scope of Work 

This goal will be to identify a common set of practices to improve communication between the device 

manufacturers and their customers through the collection of performance specifications reported in device data 

sheets across manufacturers and the identification of opportunities and needs to create a common practice(s).  The 

project will focus on Inertial Sensors, including MEMS accelerometers, MEMS gyroscopes and inertial 

measurement units (IMUs).  The project will: 

 Survey what specifications are reported (e.g., sensitivity, 1/f or pink noise, temperature coefficient, 

offset, etc.), how the specification is defined, 

 Identify protocols are used to measure the performance metrics 

 What units are used. 

An analysis will be performed to determine the level consistency in the industry and identify the opportunities 

and gaps that must be addressed to develop a uniform set of industry agreed upon tests and terminology for 

specifying device performance in the data sheets.  The results of this study will be used in consideration of other 

projects. 
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IS / IS NOT Analysis 

This Project IS: This Project IS NOT: 

Project 1: MEMS Test Methods and Capabilities – Inertial Sensor Data Sheets 

Building on the knowledge from the industry, published literature, 
and publicly available data / information 

Not a standards development 

Not intended to be static that can be 
used indefinitely without further 
developments and input from the 
industry  

Developing a clear set of terminologies for use by the project team 
and others not familiar with MEMS technology 

Collect and analyze current data sheets and identify which 
specifications to focus on 

 MEMS users have difficulty in analyzing data provided by 
different  manufacturers 

 Develop a common language between manufacturer and 
customer (recommendation / agreement on a common set of 
units used in the reporting, e.g., gram force, etc.) 

 Identify  the common elements in current specifications 
– Under what conditions the tests are being run, e.g. temp, 

humidity, shock and vibration, etc. 

Not an assessment of the effectiveness of 
the methodologies identified This may 
come into play in a follow-on project 

Not biased towards specific suppliers or 
geographies 

Not a detailed analysis of test methods 
that are working and acceptable (Best 
Known Methods / Best Known Practices) 

 Identifying the specific parameters to focus on Inertial Sensors, 
including MEMS accelerometers, MEMS gyroscopes and inertial 
measurement units (IMUs) 

Not a repeat of prior or existing work 

Not focused on test methods are used in 
manufacturing processes 

Identifying tests and test methods needed to fill in data sheets, 
develop industry consensus on what to focus on (interface 
between the buyer and seller) 

 Data sheets are a main interface between manufacturer and 
customer 

 Survey the manufacturing and user communities to identify 
what is important to be reported in the data sheets 
– To identify the key items to specify 
– Is there is uniformity in reporting 
– Highlight the top concerns and issues in the industry  

 

 

Identify standards bodies and assessing applicability of existing 
standards and opportunities for standards organizations to pursue 
in collaboration with iNEMI and its stakeholders 

 

Developing a proposal for reporting data using a common or 
unified set of test methods 

 

Developing follow-on activities based on the data collected and 
analyzed 
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Outcome of Project 

 Survey device manufacturers: 

 What are performance specs (get data sheets from manufacturers)? 

 How are they determined (i.e. what test method is used and why)? 

 Does test equipment drive testing? If so, is it readily available? 

 Determine commonality 

 ID opportunities for common methodology/language? 

 Must involve systems integrators (customers of device mfg’rs & test equipment mfg’rs) 

 Propose common parameters for testing: 

 Lead-in to standards test methods development activity 

 Work with appropriate standards bodies 

Business Impact 
 Improve communications between device mfg’rs & systems integrators 

 Reduce cost by eliminating redundancy (e.g. testing at outgoing and incoming) and improved efficiency. 

 Accelerate NPI by streamlining acceptance and avoiding re-test. 

 Could foster innovation by providing clear requirements to R&D orgs. 

 Help systems designers by facilitating cost/performance trade-offs during design phase. 

Previous Related Work 
 The need for MEMS test standards has been recognized by different groups and organization in the past. 

Unfortunately, the efforts carried out by these groups have never included all the needed participants to make 

the effort successful. 

 Common tests and practices already exist in the industry. These are captured, in their general form, in 

multiple textbooks, manuals and technical reports in the subject. On the other hand, they have never been 

documented in detail or standardized by any one group. As such, slight differences in test methods and 

equipment make them difficult to compare. 
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Prospective Participants 

Need to solicit participation from major MEMS users, designers, and manufacturers of inertial MEMS devices, such 

as (not exhaustive): 

 

MEMS Manufacturers / Foundries 

Analog Devices 

Asia Pacific Microsystems 

Freescale 

Global Foundries 

Honeywell 

IMT 

InvenSense 

Kionix 

MEMSCAP 

Micralyne 

Olympus 

On Semiconductor 

Panasonic 

Qualtre 

Silex Microsystems 

Sony 

ST Microelectronics 

Rohm Semiconductors 

Semefab 

Sensonor 

SVTC 

Teledyne DALSA 

Texas Instruments 

Touch Microsystems 

Tower Jazz 

TSMC 

Tronics Microsystems 

UMC 

wiSpry 

X-Fab 

 

MEMS Users / System Integrators 

Acutronic 

Agilent 

Apple 

Autoliv 

Bosch 

Celestica 

Continental 

Dell 

Delphi 

Denso 

Flextronics 

HP 

HTC 

Lenovo 

Lockheed Martin 

Microsoft 

Motorola 

Movea 

Nintendo 

Nokia 

Panasonic 

Philips 

Plexus 

Polytec 

Qualcomm 

Raytheon 

Sanmina-SCI 

Samsung 

Sentera Technologies 

Sharp 

Solidus Technologies 

Sony 

Summit Instruments 

Toshiba 

Teradyne 

VTI Instruments

Project Plan 

Schedule with Milestones 

 

  Q1   Q2   Q3   Q4   

Phase 1              

Identify Manufacturers              

Collect Information: Data Sheets and Test Methods              

Analysis: Commonality of Specs and Methods               

Discussions of Next Steps              

Develop iNEMI Proposal for Phase 2              

              

Phase 2 - TBD              
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Phase 1 – Assess the current situation of MEMS accelerometer data sheets and 
make recommendations on how to reach uniformity. 

Task 1 – Identify MEMS inertial sensor manufacturers and points of contact for data sheets and 

the test method used for each specification.  Optimally the manufacturers identified would also 

be participating in this effort. 

 Resources: Teleconferences. 

Task 2 – Contact the manufacturers and make a list of the specifications used in the data 

sheet(s), the units used for each specification, and a description of the procedure used (test 

method) to determine the specification. 

 Materials and Processes: Development of a common spreadsheet format to collect and organize 

the data. 

Task 3 – Assemble the information from task 2 and conduct an analysis to determine 

commonality and differences used by the manufacturers (gap analysis). 

 Resources: An individual or subcommittee to conduct the analysis. 

Task 4 – Conduct group discussions on the results of the analysis and develop a plan to reach 

consensus on specifications of accelerometer data sheets in the industry. 

 Resources: Teleconferences. 

Task 5 – Develop a proposal on the next steps for reaching a consensus on specifications of 

accelerometer data sheets in the industry.  This proposal could lead to multiple phases, e.g., each 

phase could be focused on a particular specification. 

 Resources: An individual or subcommittee to prepare the proposal, subject to the review of the 

group. 

Project Monitoring Plans 

 Ensure open lines of communication among participants 

 Review all project requirements with participants before the project begins 

 Project participants will meet a minimum of bi-weekly to review various aspects of the project 

and make plans for next phases of the project 

 Meeting minutes provided through e-mail 

 Provide any project specific monitoring or communications plans, e.g., are multiple project 

meetings needed to cover multiple regions (EMEA, Asia, Americas) 

 Workshops, WebEx teleconferences, and face-to-face meetings as determined by the project 

team 

 Progress reports will be provided upon request for presentation at regularly scheduled iNEMI 

meetings (e.g. a short set of slides showing the work in progress at member council meetings). 

 Track and document approximate man-months per quarter per team member (this will require 

the active members of the team to provide estimates) 

 Track and document approximate number of people on the project per quarter (this can be 

tracked through iNEMI's WebEx account) 

General and Administrative 
Guidelines for this project and all other iNEMI Projects are documented at 
http://thor.inemi.org/webdownload/join/gen_guidelines.pdf. 
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