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Tessera Technologies reports a conflict (and resolution) between the need to 
reduce cell-phone imager chip cost and size by producing everhigher- 
resolution imagers on smaller die and the consumer demand for digital-
camera image quality in cell phones. The most recent solutions separate 
image capture from image processing—in other words, moving that 
processing, which can be accomplished using relatively cheap CMOS, off the 
more expensive imager chip.  

The greater flexibility this permits recently led to some imager innovation by 
Sony and other companies. One key aspect to their developments is whether 
the imager is arranged so the light from the scene being photographed strikes 
the pixel sensors on the imager array from the front or the back of the die. 
Back illumination has some significant advantages. 

Essentially, back illumination is a bonded wafer process in which the imager 
wafer is thinned from the back side until the photodiode array is very close to 
the surface, flipped, and bonded to a second wafer that provides rigidity. Taking away the topside thickness needed for the metallization layers 
causes light to travel a shorter distance through the silicon to reach each pixel photodiode (see the figure). 

Back illumination overcomes a number of problems that are inherent in conventional front illumination, notably poor low light response due to low 
quantum efficiency (around 20%), along with a poor signal-to-noise ratio (SNR) and problems with pixel crosstalk and angular response. The need to 
keep interconnect and logic transistors out of the light path also limits the complexity of the logic that can be associated with each pixel cell. 

In contrast, back illumination provides quantum efficiency on the order of 80% and superior optical properties, due to the shorter distance light must 
travel through the silicon to reach the pixel. The pixel processing logic is on a separate, purely CMOS chip, so it can be as sophisticated as 
necessary. The downside is fabrication cost. Lapping and bonding add manufacturing steps, and the support wafer blocks access to the bond pads 
on the active wafer. 

WHAT’S NEXT? 

Tessera estimates that even allowing for economics of scale (more die per wafer), mass-produced back-illuminated die will cost twice to four times 
as much as front-illuminated die with similar resolution. Yet the payoff is what is estimated as five times improvement in performance overall. Sony, 
for example, claims a gain of 8 dB in sensitivity, with 6 dB of that due to better quantum efficiency and 2 dB due to lower SNR. So, back illumination 
is taking off. 

 

 
 

Working with Taiwan Semiconductor Manufacturing Corp. (TSMC), OmniVision believes it has found the key with its OmniBSI approach (see “CMOS 
And CCD Image Sensor Breakthroughs Promise A ‘Bright’ Future). The company can produce 8-Mpixel devices from a 1.4-µm process for mobile 
phones. 
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Sony has also seen success with backside illumination. It has produced a 5-Mpixel device on a 1.75-µm process for mobile phones, digital cameras, 
and camcorders. And STMicroelectronics, working with CEA Leti and TraciT Technologies, has demonstrated the feasibility of manufacturing 3-
Mpixel CMOS imagers on a 1.45-µm process using backside illumination. 

Tessera’s interest in back illumination lies partly in licensing its own imaging technologies, such as its OptiML wafer-level optics, and partly in the 
packaging. The company estimates that OptiML can extract a further f-stop in light gain over that achievable by back illumination, eliminating the 
need for flash in many lighting situations. Additionally, its Shellcase micro via pad (MVP) technology deals with the support-wafer problem and 
facilitates die stacking. DON TUITE 

CEA LETI • www-leti.cea.fr 
OMNIVISION • www.ovt.com 
SONY • www.sonycsbd.com 
STMICROELECTRONICS • www.st.com 
TESSERA TECHNOLOGIES • www.tessera.com 
TRACIT TECHNOLOGIES (ACQUIRED BY SOITEC) • www.soitec.com 
TSMC • www.tsmc.com 

 
 

fig 1 

  
 

PartFinder  

Find real-time pricing, stock status, same-day/next-day shipping options and more. 
Brought to you by Digi-Key. Go to PartFinder.       Enter Search Term Here

GlobalSpec  
PART SEARCH : 

   Powered by: 

Marketplace 

Share your idea for an intelligent, connected embedded device and you could win $10,000! At Intel 
Connect This! you can submit your idea, view and comment on other ideas, and vote for your favorites. 
 
25V & 30V MOSFETs for POL buck converter applications feature benchmark Rds(on), low conduction 
losses to improve full-load efficiency & low switching losses to achieve high efficiency at light loads. 
 
Keithley Instruments - Advanced Measurement Techniques for OFDM- and MIMO-based Radio 
Systems: CD contains RF testing resources, app notes, articles, white papers, and product demos. The 
CD is free. 
 
FREE Tektronix Fundamentals of Radar Measurements Primer 
This primer addresses the needs for pulse generation and measurements, how pulses are generated and 

Sponsored Links  
Before You Install Solar 
You should consider Fuel Cells. 11x more 
productive. Faster Payback 
www.ClearEdgePower.com 
Electrical Software 
EasyPower Design Software Fastest, 
Easiest, & Most Accurate 
www.easypower.com 
ARM Single Board Computer 
$29.95 module, 21 IOs, 7 A/Ds and easy 
to program in BASIC or C 
www.coridiumcorp.com 
Single Board Computers 
Quad Core, Core 2 Duo, PICMG 2U, 4U, 
6U, Chassis up to 20 Slots 
www.gtweb.net 

  

Page 2 of 3Printer Friendly Version

9/28/2009http://electronicdesign.com/Articles/Print.cfm?ArticleID=21645



 

how the automated measurement are made. 
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