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WaferBoardTM Rapid Prototyping Platform for Electronic Systems
… minutes instead of months

www.DreamWafer.com

A recently proposed rapid system prototyping technology based on a WSI active 
configurable circuit board is capable of programmably interconnecting integrated circuit 
packages deposited on its surface, which comprises over one million contacts. This 
technology has some similarity but also some key distinctive constraints when compared 
to conventional printed circuit boards. Since manufacturing a full wafer is highly expensive, 
a 2.5mm2 testchip and a 200mm diameter development wafer have been manufactured to 
validate the waferICTM  concept. The testchip has been used for digital signal propagation 
validation while the development wafer has permitted the electrical testing and validation 
of Through Silicone Vias (TSVs) interconnection technology. Besides, thermal-mechanical 
simulation of different parts of the WaferBoardTM has been presented. 

● Programmable Prototyping board for mainly digital applications

● Accelerate  by two orders of magnitude prototyping time, reducing time-to-market 

and inducing cost-saving

● Huge routing capacities, very flexible to user requirements

● A Reconfigurable Circuit Board called WaferICTM, which can be larger than a reticle - 
ultimately a whole wafer - is in development

● WaferICTM  can have several millions of tiny conducting pads (50µmx50µm) called 
NanoPads, over three orders of magnitude denser  than the most complex IC 
package

● Any IC package, with varying spacings and patterns can be placed anywhere on the 
surface

Figure 1: A 3-D model of the WaferBoardTM: the black surface is a 200mm wafer, covered by more than a million 
programmable I/Os. They are capable of sensing the position of user ICs, driving current  and propagating 
digital signals.

Electronic Design

Thermal-mechanical Analysis of different level of WaferBoardTM

Annular Through Silicone Vias (TSVs) Electrical Characterization of the development wafer

Multidisciplinary research toward the first WaferBoardTM prototype
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Figure 9: TSV process flow.Figure 8: Cross sectionnal view of WaferICTM assembly.

TSV interconnection technology is used for WaferICTM 
vertical connection for several reasons:
● Power integrity
● Signal integrity
● Electrical performance

Electrical Results Wafer yield improvement investigation

Dual Beam-Fib characterization was performed
 to understand TSV electrical failure

Figure 10: Image of 
a functional annular TSV. 

Figure 11: Image of 
a failed annular TSV 

due to poor via filling.
 ● DreamWaferTM annular TSVs indicates low resistance and capacitance values as well as high wafer yield

● Optimization of the electroplating process is required to achieve perfect wafer yield

Figure 7: High density heat sink design and 
optimization of WaferBoardTM Platform.
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Figure 2: Structure of the WaferBoardTM and WaferICTM (left),
 the very same hierarchy for the layout (right).

Propagating digital signal

Figure 3: This graph shows the programmable regulation and I/O functionality for a 1.8V output. 
The embedded regulators can push up to 150mA per NanoPad and the displayed I/O is at 5MHz.

● As expected, a latency of about 10ns is measured for hops of length 1 and 2
● A bandwidth of 200Mbps is reached for 3.3V digital signals
● Measurements complies with simulated  results,  latencies are always between 

the typical and slow process
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Single TSV 
Resistance 

10 mΩ 10 mΩ-20 mΩ 20 mΩ-350 Ω

Single TSV 
Capacitance 

0.27 pF NA 2 fF-1pF

Wafer level yield 98 % 99.9 % NA
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Figure 4:  CBC represented by h (film coefficient) applied
 at top and bottom faces,(h=50W/m2 C)and ( Ta =25 oC).

Parameters WaferBoard-Top Heat Sink WaferBoard bottom Heat Sink

Heat sink type Extruded Extruded

Base dimensions 213.0 mm x 3.0 mm x 213.0 mm 213.0 mm x 3.0 mm x 213.0 mm

Number of fins 47 47

Fin dimensions 1.7 mm x 41.5 mm x 213.0 mm 1.7 mm x 40.5 mm x 213.0 mm
Figure 5: Results of the sandwich model with 
forced convection through the WaferBoard 

bottom and  on components cooling. 

Figure 6: Top of Powerblocks with Forced 
convection through the bottom Isometric

 view (Shear Stress) (max [58.73MPa], min [26.83MPa]).

Abstract

Application

Context

This poster presents the WaferBoardThis poster presents the WaferBoardTMTM  concept, an innovative rapid prototyping platform for electronic system. Different  concept, an innovative rapid prototyping platform for electronic system. Different 
research results have been presented here and indicate great promise for the first WaferBoardresearch results have been presented here and indicate great promise for the first WaferBoardTMTM prototype manufacturing: prototype manufacturing:

  
● Digital signal propagation at 100MHz was demonstrated and overall regulation performance beyond expectations for 

post-layout simulations was obtained. 
● Thermal-mechanical analysis allow  evaluation and validation of the design of different levels of the WaferBoardTM.
● Good TSVs electrical performance has been found. 

Conclusion

● Simulation shows shear stress of the waferICTM and allows design validation of different parts of WaferBoardTM.

Different path
Propagation delay (ns)

Vout1 hop1 Vout1 hop2 Vout2 hop1 Vout2 hop2

Simulations
Slow 14.74 15.24 15.33 16.11

Typical 8.24 8.43 8.53 8.96

Fast 5.73 5.86 5.94 6.13

Measurements 10.4 10.7 10.6 11.0
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