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About iNEMI 

International Electronics Manufacturing Initiative (iNEMI) is an industry-led 

consortium of 110 global manufacturers, suppliers, industry associations, 

government agencies and universities. A Non Profit Fully Funded by Member 

Dues; In Operation Since 1994. 

Visit us at www.inemi.org 

5 Key Deliverables: 

• Technology Roadmaps 

• Collaborative Deployment 

Projects 

• Research Priorities Document 

• Proactive Forums 

• Position Papers 
 

Mission: Forecast and Accelerate improvements in the Electronics       

  Manufacturing Industry for a Sustainable Future. 

http://www.inemi.org/
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Statistics for the 2013 Roadmap 

• > 650 participants -- Big Thanks to All Contributors!! 

• > 350 companies/organizations 

• 18 countries from 4 continents 

• 20 Technology Working Groups (TWGs)   

• 6 Product Emulator Groups (PEGs) 

• > 1900 pages of information 

• Roadmaps the needs for 2013-2023 

• Workshops held in Europe (Berlin, Germany), Asia (Hong 
Kong, China) and North America (ECTC, San Diego) in June 
2012 

• A Full Global Perspective 
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Introduction 

• Passive components, resistors–capacitors, inductors, and 
circuit protection–are the highest volume components in 
electronic devices.  

• These components support power management, signal 
conditioning, and protection of active devices.  

• Sales of these devices are about $30 billion per year.  

• The development and use of passive components are driven 
by cost, regulatory, and technical requirements in customer 
segments. 

• Standards and Conformity Assessment are major factors. 

• Shifts in business patterns have altered the way passive 
components are developed and used.  
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DEFINITION OF PASSIVE COMPONENTS 

Generally include:  

• Resistors,  

• Capacitors,  

• Inductors, and  

• Circuit Protection (Thermistors and Fuses) 

 

But may also include: 

• Varistors 

• Transformers 

• Temperature Sensors 

• Relays 

• and even 

– Electronic Connectors 

– Switches 
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World passives market in $billions 
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World capacitor market in $billions 
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TYPES OF PASSIVE COMPONENTS  

 

• Capacitors  

• Resistors  

• Magnetics  

• Circuit protection components  
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Discrete Passive 

• The discrete passive component is a single passive 

element in its own leaded or surface mount technology 

(SMT) package.  

• An example would be a single resistor, capacitor, or 

inductor in a 0402 package (Electronic Industries Alliance 

(EIA), designation for a (0.040 by 0.020) inch package.)  

• This will typically have two contacts to be soldered to the 

board. Presently, the vast majority of passives are such 

two-terminal devices.  
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Integrated passive 

• The integrated passive component is a general term for multiple 

passive components that share a substrate and packaging  

• They may be: 

– embedded passive components  

– passive arrays  

• multiple passive components of like function  

• formed on the surface of a separate substrate and packaged in a single 

surface mount technology (SMT) case  

• does increase the efficiency of their attachment since more connections are 

made with one alignment and mounting.  

– passive networks  

• multiple passive components of more than one type  

• formed on a substrate and packaged in a single SMT case.  
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EMBEDDED PASSIVE CONFIGURATIONS  

 

• Embedded passive  

– An embedded passive is one that is formed or otherwise  

– integrated within the primary circuit substrate instead of being on the surface.  

– The embedded passive component may be a singular or a distributed planar structure.  

• On-chip passive  

– An on-chip passive is a passive element that is fabricated along with the active elements 

as part of the semiconductor wafer (die).  
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2014 CARTS Conference 

• 2014 EMPHASIS 

Embedded Passives Design 

Embedded Discretes 

Embedded Passives Reliability 

Embedded Passives ESD 

Embedded vs. Integrated 

 

• CARTS International provides component engineers and 

designers with the latest technical and market intelligence on 

capacitors, resistors and other passive components from 

leading experts in the industry. 

• This is one place we obtain information on technical trends 

Mar 31 – Apr03 Santa Clara, CA 
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Resistors 

• Reliability of Lead-Free Chip Resistors 

– New methods to measure the reliability of lead-free were 

developed 

• Resistor Networks 

– Work being done demonstrating that resistor networks with 

resistors of differing values in an overall size of 3.2mm x 1.2mm 

BGA with 5 resistors can be packaged and perform well up to 

10GHz 

– It is challenging to package multiple resistors in a small package 

without compromising the integrity of the individual resistors 
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Film Capacitors 

•Down-hole drilling 

•Commercial aviation 

•Heavy industrial and automotive 

•High temp, high voltage, high current 

•Polyethylene Naphthalate (PEN) film 

capacitors have been demonstrated to 

be functional up to 220°C for up to 

1,000hrs.   
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MLCCs & Tantalum Capacitors 

• Smaller sizes tantalum 

• Produced down to 0201 with sub 0.6mm max height 

• MLCC have already been developed and used 0201 and 01005 

• This leads to eventual embedded technology 

• MLCC is the present leader in miniaturization, however 

Tantalum has potential to provide highest capacitance on a 

large footprint 

• A key priority in portable arena is volumetric efficiency CV 

– By customers reducing voltages, the higher CV powders can be 

used. From mid-’80s; 15k CV/gm to today 200,000 CV/gm 

– 0.47uF 6.3V capacitor 
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Future of Embedded Product 

• The phase-out of discrete passive devices has often 

been predicted 

– It will still take possibly a decade before embedded product 

challenges discrete components 

– Resistor networks serve some applications 

– Capacitors approaching size feasibility of embedding 

• IEC TC119 Printed Electronics Committee formed 

recently to standardize the industry 
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Blurring Distinctions 

• Capacitors, electrochemical capacitors, batteries, fuel 
cells and even Hybrid capacitors 

– The way it was – you had three distinct choices:  

• Batteries storing energy in chemical reactions 

• Capacitors storing energy in an electrostatic field 

• Inductors storing energy in a magnetostatic field 

– Recent developments in electrotechnology have blurred the 
distinctions, for example: 

• A double-layer super capacitor could be considered 75% capacitor 
and 25% battery in performance while 

• A Lithium-ion battery might be considered 25% capacitor and 75% 
battery in performance 
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Super Capacitors and Hybrid Capacitors 

 

• Electrochemical super capacitor is an emerging 

technology that promises to play an important role in 

meeting the demands of electronic devices and 

systems 

• Use of the term Electrochemical Double-Layer 

Capacitor (EDLC) 

• Super Capacitor 

– a capacitor that stores electrical energy in the interface that 

lies between a solid electrode and an electrolyte 
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Ragone Chart 
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The Business Trends Continue 

• Movement of manufacturing from original equipment 

manufacturers (OEMs) to electronics manufacturing 

services (EMS) 

• Movement of end device design from OEMs to original 

design manufacturers (ODMs) 

• Movement of component manufacturing and end 

device manufacturing from North America, Europe, 

and Japan to Asia 
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Downsizing Trends 

• The downsizing trend in passive components continues: 

– Imperial Package size is down to 01005 outline 

– Drive is to thinner (lower height) components 

– Automated Component Handling – Tape and Reel is 

working on 4mm carrier tape standard  



24 

Automated Component Handling 

• Pick and Place equipment facing challenges of more precision 

due to miniaturization of components 

• Static charge capable of flipping and picking up component 

from a reeled product pocket of the carrier tape and producing 

a void indication for the equipment. 

• Recycling of carriers & reels 
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Designation Cross-over 

• Package sizes nomenclature is crossing over 

– Metric code tenths of mm 

– Imperial code hundredths of inches 

– 1005 Metric is 0402 Imperial 

– 0603 Metric is 0201 Imperial 

– 0402 Metric is 01005 Imperial 

– But  

– 0603 Imperial is 1608 Metric 
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Potential Disruptive Technologies 

• Nanotechnology potentially affects components 

• Open Source Hardware potentially affects the need 

for longer reliability due to potential to maintain 

physical products and just upgrading hardware 

instead 

• Printed Electronics and 3D Printing  

– 30-micron Mona Lisa produced by Georgia Tech with a nano-

printer 
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Anti-Counterfeiting Initiatives 

• Counterfeit components continue to be a concern. 

– SAE International has been active in this area with standards for 

OEMs, and Independent Distributors and Brokers primarily in the 

Aerospace industry 

• SAE AS5553, AS6081, … 

– Internationally the International Electrotechnical Commission’s IECQ 

Component Quality Assessment Program is developing a 3rd-party 

assessment program to address this sector and other industries 

– The Electronic Component Industry Association (ECIA) is driving the 

SAE G-19AD SubCommittee to clearly define the term; Authorized 

Distributor and related terms. 

– Purchasing direct from the manufacturer or an Authorized Distributor 

is the best way to minimize procurement of counterfeit product. 
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Environmental Issues-related activities 

• Because of environmental regulations 

– IECQ QC080000 Hazardous Substance Process 

Management standard was developed and implemented 

– Based upon EIA/ECCB-954 Standard 

– Several thousand companies qualified 

• IEC Technical Committee 111  

– Environmental standardization for electrical and electronic 

products and systems 

– Materials Declaration Standard 

– Testing Standards 
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Environmental Issues 

• New and pending regulations continue to affect resources 
from passive component manufacturers.  

• European Commission, Registration, Evaluation, and 
Authorization of Chemicals (REACH) legislation that will 
require numerous chemicals used in component 
manufacture to be registered and a possible ban on all 
halogen materials used in components. 

• American National Standards Institute (ANSI) and National 
Association of Manufacturers (NAM) 

– Chemicals Network monitors and monthly teleconferences 
conducted concerning subjects such as REACH program. 
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Environmental considerations  

• Environmental stress, reliability, and failure mode remain active 
areas of development 

– defense, aerospace, and automotive sectors continue to push to 
higher temperature ratings for components as more extreme 
use environments are encountered  

– These sectors, plus the medical, office systems and high-end 
systems sectors, are most concerned about reliability because 
the consequences of a system failure can be grave.  

– CARTS proceedings provide indication of trends in these areas 

– Higher temperatures in drilling, automotive and aviation 
environments 

– Board size reduction driving miniaturization 
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Critical Raw Materials 

• The impact of access to critical raw materials that are 

affected by either diminished sources or political instability 

need to be factored in the future development and 

manufacture of passive devices using such.  

– Political requirements 

• Conflict Minerals - tin, gold, tantalum, tungsten reporting requirements 

– Certified Smelters program is developing 
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Oil & Gas exploration drilling  

– higher temperatures for operation 

– Hermetically- sealed 230°C MnO2 Solid 

Tantalum Capacitors from hours of 

operating life to 1,000 Hours. 

– Silver migration is an issue at higher 

temps, alternative electrochemically plated 

nickel over a transition multi-layer 
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Standards and Conformity Assessment 

• With Global Trade, there are ever increasing factors 

affecting the manufacture and distribution of 

passive components and they can no longer be 

ignored. 

• Trade restrictions; national, regional, international; 

governmental regulations; labeling, environmental, 

recycling, numerous industry-centric; needs, 

demands, and requirements; safety & health, 

traceability, quality & reliability, supply chain 

integrity & security, sustainability; component 

qualification and performance in system 

applications, material availability, conformance,… 
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Standards for Passive Components 

• Standards development activities 

– EIA Standards are developed in the  

Electronic Components Industry Association (ECIA) Committees: 

• Capacitors,  

• Resistors,  

• Inductors,  

• Overcurrent Protection Devices,  

• Connectors,  

• Integrated Passive Devices,  

• Soldering Technology,  

• Automated Component Handling,  

• Super Capacitors,  

• Racks, Panels & Equipment 
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EIA Standards activities of ECIA 

• Standards and Regulations increasingly drive the industry: 

– Accredited by the American National Standards Institute (ANSI) 

– Standards address specifications, performance criteria, 

qualification tests, quality & reliability, and regulatory and 

technical requirements in the supply chain 

– Develop Industry consensus standards, guidelines, and best 

practices domestically and internationally 

– Networking with trade associations and standards developers 

in the electronics and related industries 

– We invite you to participate 
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International Standards Activities through ECIA 

– Additionally ECIA administers a dozen US Technical Advisory Groups 
to the International Electrotechnical Commission (IEC) covering: 

• SC23J Switches 

• SC32C Miniature Fuses 

• TC40 Capacitors and Resistors 

• TC48 Components & Mechanical Structures 

• SC48B Connectors 

• SC48D Mechanical Structures 

• TC49 Piezoelectric & Dielectric Devices 

• TC51 Magnetic Components and Ferrite Materials 

• TC94 All-or-Nothing Relays 

• TC104 Test Methods 

• TC110 Flat Panel Displays 

• TC119 Printed Electronics 
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www.eciaonline.org  

http://www.eciaonline.org/


Questions and 
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20 Technology Roadmaps 
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2013 iNEMI Roadmap Webinar Series 

A link to the recording of this webinar can 

be accessed at: 

http://www.inemi.org/node/2036#rm 

 

http://www.inemi.org/node/2036


 

2013 Roadmap Pricing 
 

• Full roadmap               $3000* 

(USB drive)        

• Single chapter             $  500 

(PDF download)  

• Special pricing for research 

institutes, universities, gov’t 

agencies & non-profits 

• Full roadmap                    $ 500* 

• Chapter                         $ 100        

* + $100 shipping outside North America 
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