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Revolutionizing Camera Design and 
Manufacturing with Wafer-Level Camera 
Technologies

Manufacturing conventional camera modules 
can be a costly and inefficient process that 
requires multiple steps and involves many parts, 
including delicate, temperature-sensitive lenses. 
To meet market demands for more capabilities, 
a smaller form factor and parity across devices, 
manufacturers are challenged to optimize camera 
design and manufacturing efficiency without 
sacrificing quality. 

Tessera Wafer-Level Camera (WLC) technologies, 
including wafer-level optics and image sensor 
packaging, enable manufacturers to significantly 
advance the integration of miniaturized cameras 
in cell phones, personal computers, security 
cameras and other portable devices.

Using breakthrough OptiMLTM Wafer-Level Optics 
(WLO) and SHELLCASE® MVP solutions, camera 
modules can be built more efficiently using reflow-
compatible materials, and an innovative wafer 
stacking and packaging process. This wafer-
level approach enables manufacturers to achieve 
economy of scale while producing camera 
modules that are thin, reliable and cost effective.

Tessera WLC technologies:

 Enable higher yield and significantly reduce •	
costs using unique designs and wafer-level 
batch processes
 Minimize the camera form factor without •	
sacrificing performance
 Reduce part count and cycle time by •	
leveraging reflow-compatible materials
 Enable manufacturers to incorporate •	
advanced Extended Depth Of Focus (EDOF) 
and zoom capabilities that are smaller, 
lower cost and support improved lens 
manufacturing tolerances 
 Provide a scalable manufacturing platform •	
that supports a full range of applications, 
from Video Graphics Array (VGA) to Multi-
Mega Pixel



Advancing Camera Features Efficiently 
with Wafer-Level Technology

Based on advanced semiconductor 
manufacturing techniques, Tessera’s OptiML 
WLO technology makes it possible to 
manufacture camera modules at the wafer level, 
dramatically reducing the size and total materials 
cost of camera modules while maintaining 
camera performance.

Tessera’s approach allows manufacturers to 
simultaneously build thousands of lenses on a 
single wafer. The number of lens wafers required 
to build the optical module is set by the optical 
requirements of the camera module. The lens 
wafers are then aligned and bonded at the wafer 
level, and diced into individual, integrated optical 
stacks that are mounted on top of a wafer-
level packaged image sensor. The accuracy 
of the wafer stacking process optimizes the 
performance of integrated optics and packaged 
image sensors and eliminates the need for costly 
manual focusing of the lenses.

Using reflow-compatible materials to build the 
optical elements of the camera module enables 
it to be efficiently mounted directly onto a 
phone board, leveraging the same solder reflow 
process used for assembling other electronics 
on the same board. Integrating the optics and 
the sensor makes it simpler to optimize each 

element, resulting in a superior camera module, 
without adding cost or complexity.

OptiML WLO technology can be used for a 
wide range of camera applications, from VGA 
to multi-mega pixel resolution. Advanced EDOF 
and digital optical zoom capabilities can be 
integrated into the OptiML solution without 
moving parts.

OptiML Single Element VGA Lens

An innovative solution for cell phone cameras, 
PC cameras, gaming consoles and security 
cameras, the reflow compatible, two-surface, 
OptiML single-element VGA lens is designed to 
work with 2.2µm pixel size VGA image sensors. 
Its reflow compatibility enables camera modules 
built with this lens to sustain high temperature 
soldering without damage. 

The OptiML WL-VGA-1E lens includes an 
integrated infra-red filter incorporated into the 
lens to reduce the number of components 
required by the camera module, further 
facilitating ultra-slim handsets. Thousands of 



Enabling Greater Functionality for 
Smaller, Smarter, Faster Mobile 
Electronic Devices

Fitting more of the latest features into 
increasingly smaller form factors is a challenge 
for all electronics manufacturers. Tessera’s 
SHELLCASE MVP solution uses wafer-level chip-
scale packaging (WLCSP) technology to address 
the increasing demand for smaller form factors, 
lower cost, increased functionality and higher 
reliability in image sensor packaging.

By employing a breakthrough sandwich structure 
to enable image-sensing capabilities through 
the packaging, SHELLCASE MVP technology 
helps reduce cost and accelerate time-to-
market without modification or redesign of the 
image sensor. The flexible package design 
and structure eliminates the need for special 
design rules, which permits manufacturers to 
incorporate optical filters and a range of package 
materials or processes. It is available in lead or 
lead-free bump formats.

Dimensions 

Die Size 2.30mm x 2.30mm

Optical Track Length* 2.085mm

Edge Thickness 0.398mm

* Distance from the top of the lens  
	 to the image plane.

lenses can be manufactured simultaneously on 
a single wafer for a high-volume approach that 
is making the goal of a low-cost VGA camera 
module a reality.

The OptiML WL-VGA-1E is available through 
Tessera’s Product Launch Services, which 
delivers state-of-the-art imaging solutions 
directly to manufacturers, while enabling the 
supply chain to ramp up for high-volume 
manufacturing. 

OptiML WL-VGA-1E Lens Specifications

SHELLCASE MVP technology uses a TSV (through silicon via) 
method to connect to the sensor bond pads. Its glass-silicon 
sandwich structure enables defect-free image-sensing capabili-
ties, enhances yield and improves reliability through the actual 
packaging process.
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Contact a Tessera sales representative for more information  
or to schedule a demonstration.
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Transforming the Future with Reliable Optics Solutions

With more than one billion units shipped, 
SHELLCASE MVP technology enables you to 
develop thin, reliable, low-cost image sensor 
packaging solutions for camera-enabled cell 
phones, laptops, digital cameras and other 
applications.

SHELLCASE MVP Features

 No modication or redesign of image sensor •	
wafer

 Extremely cost-effective package•	

 Contact possible with standard metal pads•	

 Applicable for all scribe line widths•	

 Optical properties are characterized by glass •	
cover with transmittance of 91.2% in 350nm-
900nm range

 Custom package size and pin count•	

 Extremely accurate die rotation control during •	
assembly (max. <+ 0.01°)

 Precise die tilt control of <0.5mil during •	
assembly

 Electrophoretic encapsulants, which were •	
adopted from the automotive industry, provide 
excellent corrosion protection and a high 
hermeticity level

 Electrophoretic encapsulation significantly •	
decreases the number of packaging steps which 
results in an extremely cost-effective package 
with very low manufacturing cycle time

 Termination type: BGA or LGA•	

About Tessera 

Tessera leverages 17 years of experience in its 
dedication to the design and manufacture of the 
industry’s leading wafer-level optics and image 
sensor packaging technologies.

By investing in technologies that drive new levels 
of innovation in electronics, optics, and imaging 
and delivering scalable solutions that enable 
manufacturers to get the right product to market 
at the right time, Tessera’s transformational 
technologies are enabling the next generation of 
advanced electronics products.

High Temperature Storage 1500C, 1000h

Thermal Cycling -400C + 1250C, 1000 cycles

Temperature Humidity Storage 850C/85%RH, 1000h

Moisture Sensitivity Level JEDEC MSL1

RELIABILITY


