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The Need for IP Cores

• Benefits 
of HDL-based design
– Portability

– Technology 
independence 

– Design cycle reduction

– Automatic synthesis and 
Logic optimization

• … But, the gap between 
available chip complexity 
and design productivity 
continues to increase

Design productivity
21% / year

Chip Complexity 
58% / year

⇒ Use IP cores
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Educators Mission

• Educate future generations of designers
– Emphasis on hierarchical IP core design
– Design systems, not components!
– Understand hardware/software co-design
– Understand and explore design tradeoffs between 

complexity, performance, and power consumption

⇒ Design a soft processor/micro-controller core
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UAH Library of Soft Cores

• Microchip’s PIC18 micro-controller
• Microchip’s PIC16 micro-controller
• Intel’s 8051
• ARM Integer CPU core
• FP10 Floating-point Unit
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Design Flow
Reference Reference 

ManualManual

InstructionInstruction
Set AnalysisSet Analysis

DpthDpth&&CntrCntr
DesignDesign

VHDL ModelVHDL Model

VerificationVerification

ASM Test ASM Test 
ProgramsPrograms

MPLAB IDEMPLAB IDE

iHex2RomiHex2Rom

Synthesis&Synthesis&
ImplementationImplementation

C C 
ProgramsPrograms

C CompilerC Compiler
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Conclusions

• Proposed project-based 
approach encompasses 
the whole engineering 
cycle

• Put together knowledge 
in digital design, HDLs, 
computer architecture, 
programming languages

• State-of-the-art devices
• Work in teams 

Specification

Design

Modeling

Simulation &
Verification

FPGA 
Implementation

Measurements
(Compl.&Perf.&Power)

Design 
Improvements
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PIC18 Greetings


