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International collaboration and MEMS foundryInternational collaboration and MEMS foundry

–– from R&D prototyping to productionfrom R&D prototyping to production
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Source: iSupply, Nov/2010

MEMS industry is growingMEMS industry is growing
Back to Double Digit Growth
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Source: Yole, MIG, Nov 2010

MEMS industry is growingMEMS industry is growing
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MEMS industry is growingMEMS industry is growing

.

MEMS status: 
• Robust growth in unit, higher than semiconductor in average, less 

cyclic. However, ASP is decreasing largely as well.

• MEMS share keeps increasing in the BOM of mobile handsets

• Number of fab-less MEMS companies is growing 

• Most new MEMS product companies are following the fabless model 

due to matured foundry market and decreased VC funding

• Some system companies with MEMS fabs are looking to outsource 

their MEMS production.

More brand names:
• CMOS foundries such as TSMC, UMC, GlobalFoundries, SMIC are 

building  massive capacity

• Legend MEMS foundries like Dalsa, APM,Microlyne… are recentered

on higher value markets
• IC design house (Qualcomm, Mediatek, CSR,Maxim, IDT,…) are 

investigating how to step deeper in value chain and looking for good bargain 

for acquiring
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MEMS industry is changingMEMS industry is changing

MEMS development time is long?

Source: Yole report, Mar 2010
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MEMS industry is changingMEMS industry is changing

Customers not well educated?

Source: Hornbeck, MIG, Oct 2010 

http://www.CNET.com/
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MEMS industry is changingMEMS industry is changing

• MEMS volume is still small?

Billions of MEMS Devices
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MEMS industry is changingMEMS industry is changing

MEMS is undefined niche market?

Source: Yole Nov/2010
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But some remain unchangedBut some remain unchanged

MEMS as a fragmented market

Source: Yole, MIG, Nov 2010
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But some remain unchangedBut some remain unchanged

No MEMS platform can 
be broadly used

Source: Invensense

Source: STM
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One product, one process, one packageOne product, one process, one package

• Different optimum processes for different products 

remain the norm

• So far, No “standardized” MEMS processes is widely 

available. Lack of design kit / design environment.

• Experience is still the prevailing factor!
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Gradually Matured Business ModelGradually Matured Business Model

Source: Yole report, Sep 2009

���� MEMS foundry business has matured and APM is a good example of this
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• Transferred from a CMOS fab

• Night-Year Experiences in MEMS Volume Production  

� Established: Aug. 2001

� Employee: ~ 300

• MEMS expertise with IC 

manufacturing discipline

� A pure play MEMS foundry supplier 

• largest in Taiwan, top 10 in worldwide companies providing MEMS 

foundry service

� Production Capability

• 12,000 wafers (6” ) per 

month - based on 10 litho 

steps per wafer

APM as a foundry exampleAPM as a foundry example
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� Advanced process modules as Building Blocks to form

• Our standard Platform &

• Customized process flow

to achieve fast prototyping & fast production transfer

TimeTime--toto--MarketMarket
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Low stress thinLow stress thin--film modulefilm module Comb structure DRIE Module Comb structure DRIE Module 

Bonding ModuleBonding Module

CMOS post processing CMOS post processing modulemodule

PRT ModulePRT Module

Special process technologiesSpecial process technologies

WaferscaleWaferscale encapsulation moduleencapsulation module

etchetch--through Modulethrough Module

Through wafer 

suspension platform

Piezo. Pres.-sensor 

platform

SOI platform

Piezo. G-sensor 

platform

C-SOI platform

SOG platform

APM Core TechnologiesAPM Core Technologies



ConfidentialConfidentialISIM 2011, Tsukuba, Japan

Difference between running 10 and 100 Difference between running 10 and 100 pcspcs

On engineer-handling

On Manuel and Automation 

On lot-to-lot variation

On capacity expansion

On New issue

On Mistake-Proofing 

On Material management

…

Variance control, Quality systems, supply chain, 

and throughput become the major areas 
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LSL USL

LSL 6975

Target *

USL 8525

Sample Mean 7743.67

Sample N 60

StDev(Within) 164.902

StDev(Overall) 168.569

Process Data

Cp 1.57

CPL 1.55

CPU 1.58

Cpk 1.55

Pp 1.53

PPL 1.52

PPU 1.55

Ppk 1.52

Cpm *

Overall Capability

Potential (Within) Capability

PPM < LSL 0.00

PPM > USL 0.00

PPM Total 0.00

Observed Performance

PPM < LSL 1.57

PPM > USL 1.08

PPM Total 2.65

Exp. Within Performance

PPM < LSL 2.56

PPM > USL 1.78

PPM Total 4.34

Exp. Overall Performance

Within

Overall
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From prototype to Mass production at APMFrom prototype to Mass production at APM
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Lesson learned from the failed caseLesson learned from the failed case

Had a high cash burn rate and ran out of funding

Ignored the importance of packaging/assembly

Not cost competitive at cost sensitive product

Targeted an inappropriate product position (not customer 

driven)

Targeted an inappropriate market position (market 
research )

Long verification time / miss the right time to market

Product not well IP protected

…
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Design for ManufacturabilityDesign for Manufacturability

Be sure device’s critical dimensions are treated by well 
controlled process

Prevent pushing the design parameter to equipment limit

Understand the process variations and desensitize it 
through design parameters

Use statistical methods with simulation data to dig out 
sensitive and insensitive parameters to your product 
performance

Set test keys for monitoring process condition and 
measuring the material properties

…
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Target at right wafer size

Use as many as standard starting material

Prevent complex logistic and multiple IQC/OQC process

Correctly exploit expensive material if it’s worthwhile

Prevent too fancy process… simple is elegant

…

Choose the lowest cost at the beginningChoose the lowest cost at the beginning



ConfidentialConfidentialISIM 2011, Tsukuba, Japan

Consider P&T & Reliability at beginningConsider P&T & Reliability at beginning

P&T may cost you a lot and can also save you a lot…

MEMS reliability can not be told along, in the beginning, 
but need to do the best guess through simulation

Source: Bosch
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To leverage foundryTo leverage foundry’’s benefits benefit

Select supplier and foundry with proven records

Leverage the well-characterized process modules offered 
by foundries

Leverage foundries’ innovative solutions and bargain 
power to reduce the cost of the manufactured parts

Fast response to foundry to form a rapid close-loop 
development

However, it may not be a good idea to develop “just  
concept” in foundry
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Thanks for your attentionThanks for your attention!!
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Vision

A Leader in Microsystems

Mission

We Provide Microtechnologies 

to Enhance

Customer’s Competitiveness

Asia Pacific Microsystems, IncAsia Pacific Microsystems, Inc

No. 2, R&D Rd. 6, Science-Based Industrial Park, 

Hsinchu, Taiwan, R.O.C. 

Tel:+886-3-6661188 ；；；；
http://www.apmsinc.com


