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1. Introduction 
An Application Specific Instruction Set Processor 

(ASIP) is a key component in future lower power 
platform based architectures, whether they are control 
oriented or computational oriented. ASIP Meister meets 
these requirements by providing designers with an 
interactive environment to rapidly specify, design, and 
generate an ASIP. It generates not only the VHDL 
description of the target ASIP but also the software 
development tools including an assembler, compiler, and 
instruction set simulator. ASIP Meister has the following 
key features, 

 A full support of various architecture parameters: 
– Variable number of pipeline stages. 
– Parameterized hardware resources which are 

instantiated from a Flexible Hardware Model 
(FHM) library. 

– Multi-cycle instructions, delayed branches, and 
handling of external and internal interrupts. 

 Designers can input and change all architecture 
parameters using a graphical user interface (GUI). 

 Estimation of design quality such as, area and delay 
of the target ASIP at an early stage of design phase. 

 Both the data path and control logic of the ASIP is 
automatically generated from the micro-operation 
description of the instructions. 

 
2. Design Flow with ASIP Meister 
The design flow with ASIP Meister is as follows: 
1. Set the design goals & architecture parameters of the 
target ASIP, such as the number of pipeline stages and 
instruction/data bit-width. 
2. Select the hardware resources of the ASIP from FHM 
database library and set parameters for each resource. 
3. Define ASIP storage specification & I/O interface. 
4. Define the instruction type, format and exception 
information. 
5. Check design quality with architecture-level estimation. 
6. Describe the behavior of each instruction using ANSI-
C like syntax. 
8. Describe the micro-operation of each instruction per 
pipeline stage. 
9. Check the performance with the generated HDL 
descriptions and software development tools.  

3. Case Study 
To demonstrate the effectiveness and flexibility of using ASIP 

Meister, the complete design flow of a RISC Processor 
architecture: DLX (32-bit, Harvard, 5-stage pipeline) would be 
presented. The generated synthesizable code will be mapped to 
an FPGA Board: Xilinx Multimedia Board (with Virtex-II 
XC2V2000-FF896) and different software programs execution 
will be shown. 
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