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The 3DIM3 project intends to provide novel systems-design methodologies, new design 

tools and systems architectures to handle emerging three-dimensional through silicon 

via (3D TSV) integration technologies for multimedia and mobile products. The outcome 

of 3DIM3 will enable the design of 3D TSV integrated multimedia and mobile products 

with higher performance, lower power consumption and smaller size/form factor, from 

system and architecture levels to layout, at a lower cost than can currently be 

achieved. The European partners brought together in this CATRENE project are experts 

in the design and production of integrated circuits based on system-on-chip and 

system-in-package technologies.

PROJECT CONTRIBUTES TO

Communication ✔
Automotive and transport
Health and aging society
Safety and security
Energy efficiency
Digital lifestyle
Design technology ✔
Sensors and actuators
Process development ✔
Manufacturing science ✔
More than Moore ✔
More Moore
Technology node

Three-dimensional (3D) integration is an attractive 

option for many advanced consumer products. By 

replacing single-chip packages with 3D devices, 

higher transistor density and power savings are 

achieved, data travel distances are shortened and 

manufacturing costs cut. Key to stacking is the 

use of through silicon via (TSV) – a chip-assembly 

technique which impacts the overall electrical and 

physical design process. 

TSV involves making a hole through the wafer on 

the bottom side – the top side carries the upper 

metal layer – to reach the first metal layer. The 

hole is then metallised and connection is made 

with a redistribution layer to another connection 

type such as a solder bump. Subsequent thinning 

of the device wafer bares the metallised TSVs, 

which are then connected directly or via a redistri-

bution metal layer from the bottom side to a suit

able metal layer, such as electroplated copper, for 

stacking by a soldering technique.

The assembly challenge is to reach the first metal 

layer in a reliable manner without creating a large 

hole that would have a profound effect on the die 

size. Holes are made at wafer level on the reverse 

side while the hole size depends on the wafer thick-

ness and the techniques applied to make the holes.

Early decision necessary

3D TSV integration also enables the integration of 

different types of chips and devices in a single 

package or a compact subsystem, gaining maxi-

mum benefit from highly specialised and heteroge-

neous technologies. However, to take full advan-

tage of 3D integration, the decision must be made 

early in the architecture planning process rather 

than as a packaging decision after circuit design is 

complete. This requires taking 3D design space 

into account from the start of the system design to 

distribute its different parts into a new set of chips 

that will be stacked. 

So far, huge investments have been made in fabrica-

tion to deliver these technologies but few results exist 

in terms of design methods and tools. The capacity to 

design, build and validate 3D products is likely to 

become the next enabler of further silicon integration.

The CATRENE CT105 3DIM3 project is tackling the 

challenges for the development of 3D TSV integra-

tion technologies for future multimedia and mobile 

systems. It will provide the design methods and 

tools that make the best trade-off between system 

partitioning and cost, at the same time focusing 

on a novel 3D TSV integration packaging approach.

Technology partitioning

The market success of 3D TSV products can be guar-

anteed if three challenges are correctly addressed:

1.	The required performance must be provided at a 

reasonable power;

2.	The cost per function must be reduced; and
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3.	The development must be carried out in the 

right time frame at reasonable design and 

manufacturing cost.

Analysing the requirements and the potential 

system architecture solutions of multimedia 

and mobile applications indicates that comput-

ing performance will be in the order of Tera-

operations/s. It will also certainly be addressed 

by multi-core architectures – from tens to sev-

eral tens of cores – thanks to the capabilities 

provided by technologies of 32 nm and beyond. 

However, issues remain to be solved in the 

memory hierarchy and its throughput. The best 

chip-level system partitioning trade-off should 

be made for performance in terms of computing 

power, memory throughput, power consumption, 

size and form factor versus cost on- or off-chip. 

Handling heterogeneous elements

Apart from computing power, crucial elements 

contributing to the success of these future 

applications will be the ability of the device to 

manage heterogeneous elements such as digi-

tal, analogue, radio frequency (RF), discrete 

devices – resistors, inductances and capaci-

tors – and software.

Analogue and RF components do not have the 

same capacity for downscaling as digital logic. 

Even worse, the size of the analogue and RF 

components could increase when scaling down 

the technology. Again, the best system parti-

tioning for chip-level trade-off would be tech-

nology versus cost on- or off-chip.

Input/output and analogue circuits – about 

40% of the original device – only scale at about 

half the rate of digital logic, losing an order of 

magnitude in dice/wafer size over several pro-

cess generations as the dice does not scale as 

easily as digital transistors. By partitioning the 

different layers of silicon, 3DIM3 will overcome 

this limitation, allowing designers to get the 

best of each technology.

The physical characteristics of the packaging 

should also be considered, such as throughput, 

power consumption, thermal, size and form 

factor as well as electrical in terms of voltage, 

signal integrity.

Drastic improvement

3DIM3 aims to provide 3D TSV design solutions 

to improve the multimedia and mobile product 

design process in terms of quality and produc-

tivity. The design solutions proposed represent 

a pioneering approach to the design of 3D TSV 

silicon integration technologies. 

The potential benefits of 3D integration include 

multi-functionality, increased performance, 

reduced power, small form factor, reduced pack-

aging, increased yield and reliability, flexible het-

erogeneous integration and reduced overall costs. 

The main contribution will be a drastic improve-

ment of the system-on-chip (SoC) design process 

in terms of quality and productivity. 

Four key innovations will enable 3DIM3 to 

bridge the gap between SoC applications and 

design methods:

1.	System re-architecture breakthrough: 

design approaches including 3D partitioning 

at geometry, technology and functional levels 

to select the best cost/performance trade-

offs; 

2.	3D system-architecture breakthrough:  

better 3D system architecture, design meth-

ods and tools and components such as inter-

connects, analogue and RF;

3.	3D design-automation breakthrough: 

upgrade the design flow to handle 3D 

design; and

4.	Linking fabrication process to system-level 

design breakthrough: design for novel sili-

con integration and packaging approaches to 

master 3D solutions.

The innovative 3D design solutions from this 

CATRENE project will enable European multimedia 

and mobile device manufacturers to maintain 

leadership in this strategic market by increasing 

the ability of their designers to build larger and 

better quality systems in less time and at lower 

cost. More powerful 3D SoC/system-in-package 

devices and the increasing complexity of manag-

ing the 3D products will drive widespread adop-

tion of 3D design method solutions for mobile and 

multimedia product designs.


