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WLP definition

Å We define Wafer Level Packaging (WLP) as: 

ñSemiconductor packaging in which the majority of the 
packaging and testing is accomplished in whole-wafer formò 

Å ITRS (International Technology Roadmap for Semiconductors) definition:
ï Originally wafer level packaging (WLP) has been defined as a technology in which all of 

the IC packaging process steps are performed at wafer level. This WLP definition 
requires that all package IO terminals to be continuously located within the chip outline 
(fan-in design) producing a true chip size package. From a systems perspective, the 
limitation on WLP is how many I/O can be placed under the chip and still have a board 
design that can be routed. WLP can provide a solution when requirements for continued 
decrease in size, increase in IC operating frequency and demand for cost reduction are 
not met by traditional packaging e.g. wire bonding or flip chip bonding. WLP technology 
also includes wafer level chip size package (WLCSP), wafer capping on a MEMS, and a 
wafer level substrate featuring fine traces and embedded integrated passives.
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Scope of the report
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Introduction to WLP and WLCSP

Å Wafer Level Packaging is a confirmed high growth trend in the semiconductor packaging 

industry. Wafer Level Chip Scale Packaging (WLCSP), or the direct bonding of bumped 

integrated circuits (ICôs)on printed circuit boards (PCBôs) as one of the most visible 

expressions of WLP, is undoubtedly the fastest growing package type in the whole industry. 

Yole forecasts that it will exceed 10 billion units per year by 2012, at a compound annual 

growth rate of more than 20% over the next 5 years.

Å Primarily driven by footprint and thickness reduction of packaged integrated circuits in 

mobile phones, WLCSP is now used in a wide range of circuits for handsets: EMI/ESD 

interface protection; power supply (PMIC/PMU, DC/DC converters, LED drivers, 

MOSFETôs,é); connectivity (Bluetooth, WLAN); and other features (FM, GPS, TV on mobile, 

camera).

Å Wafer-Level Packaging of MEMS devices is also expected to grow fast, driven here too by 

the handset market and its fast increasing rate of integrated sensors (MEMS microphones, 

accelerometers, gyroscopes, pressure sensors, fluidic devicesé)
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FC & WLP characteristics 
(bumps sizes typical values)

Bump

pitch: Ò150µm 

height: 100µm

diameter: <150µm

Bump

pitch: Ò150µm 

height: 100µm

diameter: <150µm

Bump

pitch: 400-500µm 

height: 180-400µm

diameter: 250-500µm

BGA

Courtesy of EG&G partners
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WLP application main sectors

Wafer Level Packaging applications

MEMS
Opto

IC

ÅWLP has been largely 

used for ICs since 2000. 

Since then, it has been 

the fastest growing 

package of the industry

ÅThe MEMS industry has been 

using WLP since a long time for 

encapsulation only (but it is more 

wafer level caps than ñtrueò 

WLP). 

ÅNumerous new development of 

ñtrueò WLP to have SMT ready 

chips.

ÅWL-CSP is used for CIS since a 

few years from now.

ÅThe final die is SMT ready.

RF, integrated passive devices, 

power and standard analog devices, 

(DC-DC converters), wireless 

connectivity (bluetooth, WiFi), GPS, 

MOSFETôs

CMOS/CCD imager 
Gyroscope, 

accelerometer é 

Source: Fraunhofer-IZM
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Where WLP will be integrated: 
chip size vs. I/O counts
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2008-2013 WLP forecasts (Volume in units)
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Extracted slides from the reporté


