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A Study of reconfigurable SoC with Applications in 
Wireless Systems and SystemC 

ABSTRACT 
Wireless SoC (System-on-Chip) have seen very high levels of integration in the last 

few  years.  A  SoC represents  an  increasing  level  of  design  complexity.  On  this 

account SystemC is emerging as a standard for digital system design and a standard 

language for continuous and mixed discrete-event/continuous time systems. A key 

design challenge is to support application-specific optimitization in a highly flexible 

manner. Typical design goals are compactness, low power consumption and to be 

flexible in order to meet a wide range of applications goals. 

INTRODUCTION
The essential issue of  SoC technology is the trade-off between cost and flexibility. 

Flexibility is typically achieved using software. By re-writing code the function can 

easily  be  changed  without  any  hardware  modification.  Reconfigurable  logic  can 

achieve a much higher level of flexibility than hardware.  SoC are more and more 

heterogeneous and include software, analog-RF and digital hardware. Heterogeneity 

typically  occurs in  the underlying  models  of  computation  (MoC) that  are used to 

describe the hardware and software components of the system respectively. A MoC 

is a formal method of viewing and manipulating the circuit, a conceptual framework 

that  allows a design to  be specified,  reasoned about,  synthesized and tested.  A 

general representation of digital  systems and the levels of description, is the Y- chart 

[1] as drawn in Figure 1.

The  design  flow  for  reconfigurable  technologies  prefers  that  the  specification  is 

written in  a  high-level  language like  C++,  which  can be used to  derive  the final 

implementation in hardware or software [2], [3]. As an example of language-oriented 

design flows, SystemC as a standard language for digital system design can be used 

and also be applied to analog and mixed-signal (AMS)  systems. 

The goal of this study is to determine how to best support the design of the most 



important hardware modules using examples of hardware abstractions.

This  paper  introduces  an  independent  interface  between  operating  system  and 

application code.  For  implementation and testing,  models written in  SystemC are 

used in combination with the Ptolemy II [4] framework and TinyOS [5].  

Fig.1. The representations of digital systems with an example representation

SYSTEM LEVEL DESIGN APPROACH
TinyOS is an open-source operating system designed for wireless embedded sensor 

networks.  TinyOS`s  component  library  includes  network  protocols,  distributed 

services, sensor drivers and data acquisition tools [6]. 

Ptolemy II is a software framework developed as part of the Ptolemy Project.  The 

Ptolemy  project  developed  a  multi  models  of  computation,  studies  modeling, 

simulation, and design of concurrent, real-time, embedded systems. The focus is on 

assembly  of  concurrent  components  that  govern  the  interaction  between 

components.  It  supports  hierarchical  design,  models  for  component  interaction, 

includes a visual interface for model construction (Figure 2.). 

System design begins as a high-level model of abstraction, provides a clear interface 

between behavior and structure, and presents the implementation architectures.   A 

general Structure for the design of Wireless Systems is drawn in Figure 3.

Why should one use actually SystemC for models of computation MoC? Or, why to 

translate Ptolemy models to SystemC models would have a very beneficial effect on 

the industry? 



Fig.2. Ptolemy II framework

Most programmers are familiar with the syntax and semantics of C and  many system 

design  languages  use  an  extended  form  from  of  C.  And  SystemC is  a  recent 

example  of  system  design  languages  that  extend  C  with  additional  language 

constructs needed for embedded systems. The so-called  SystemC core language 

provides  a  general-purpose  framework  that  supports  a  variety  of  models  of 

computation, abstraction levels and design methodologies used in system design. 

SystemC is a set of C++ class libraries that can be used to created a cycle- accurate 

model  for  software  algorithms,  hardware  architectures  and  interfaces,  related  to 

system- level designs [7].  It  is a flexible approach because of the functionality to 

represent communication at various levels of abstraction. This provides the designer 

with new design methodologies and tools that can efficiently address all aspects of 

the designed systems at high levels of abstractions.

Fig.3. Wireless System Design



CONCLUSION
This paper illustrates the benefits of a consequent introduction and implementation of 

Electronic System Level (ESL) design approaches. In particular, the in use for basic 

models and in simulation  on the ESL will be shown. By the common use of SystemC 

and ESL design approaches, an innovative and efficient methodology was processed 

thus  for  the  draft  by  micro-systems  with  the  high  interest  typical  for  analogous 

functional blocks. The simultaneous draft from hardware and software from system 

view  is  supported  by  the  high  abstractionslevel  [8].  Also,  the  connectivity  and 

communications will  be described and handled on that  level.  These activities will 

contribute to the acceleration of top-level-driven design of highly integrated, modular 

wireless SoCs.
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