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Heterogeneous INCEPTION 

CA 701 
Innovative solution  for Multi Domain Virtual Prototyping 

Context: In new systems, microelectronics interact with different physical domains (optical, mechanical, biological …) 
Challenge: Modeling, simulating , verifying the composability and the functionality of entire systems to improve product quality and 
time to market 

 f 

Context: Hand-held product Silicon-Anticipation 
Use cases: 
• Power control vs. transient mode 
• Wakeup vs. free-fall 
• Gyroscope drift cancellation 
• Calibration 
• User interface 
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Key Innovations for multi-domain systems: 

• Methodology for system design, architecture exploration, 

and verification  

• Very fast system simulation framework 

• “Correct by construction” approach for the integration 
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MDVP extensions for IP-XACT 
SystemC MDVP (ASI)   

Proof of Concept Simulator 

More information on our web site: https://www-soc.lip6.fr/trac/hinception 

Object 
Depth Of Focus 

Lens 

 

AUTOFOCUS+OPTICS 

Optics 

Optical 

parameters 

Point Spread Function 
Input  

scene 

Irradiance 

choice 

Input 

image +  

depth info 

Illuminant  

choice 

Sensor 

InfraRed filter  

 (nm) 

Mod Transfer Function 

dx (um) 

 (nm) 

Pixel data:  

Pixel size, Ti 

 

Architecture:  

noise 

ADC 

Bayer filter  

AF control 

A
E

 c
o

n
tr

o
l 

HW 

Dark calibration 

HDR merge 

Defect pixel correction 

 
Digital Gain 

Gamma compress 

Contrast stretch 

Image crop 

Ambient light sensing 

Stats (AE/AWB/AF) 

FW 

Face detection 

algorithm 

AutoExposure 

AutoFocus 

ISP 

Autofocus 

VCM 

Control board 

Fluidic 

Control  

elements 

Microfluidic 

chip 

Measurement 

board 

Local User  

Interface 

Bio-Sensor Architecture 

Co-design the complete biosensor 
 
Simulate the interaction between: 
•  Embedded software  
•  Analog and digital electronics 
•  Electromechanical components 

(like valves, pumps and servos) 
•  Microfluidics (piping, channels, 

chambers)   
•  Electrochemical reactions 

Injector + electronics (ASIC) + embedded microcontroller peripheral + embedded SW 
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