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INTRODUCTION
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The purposes of µ8051 ISS/VHDL HomeLab are to 

learn:

1. How to build a C program for a microcontroller.

2. How to check correctness and performance of
the developed software.



SOFTWARE DEVELOPMENT 
FLOW
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Question: How the Exec.File
for a platform, different from 
the one on which the 
compiler is running, can be 
generated?     



CROSS COMPILATION
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Cross Compiler: compiler that is able to create an 
executable file for a platform different than the one on 
which it is running on

HOST TARGET
file.hex



SIMULATION
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The Simulation approaches, such as  VHDL simulation or 
IS simulation, are used to check correctness and 
performance of the developed software.  

Fig.1 Example of VHDL simulation Fig.2 Example of IS simulation



µ8051 ISS/VHDL HOMELAB
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HomeLab purpose is to build a development 
environment for Intel 8051 microcontroller and to use 
two simulation techniques to check correctness and 
performance of the developed software.

Cross 
Compiler

VHDL Model 
simulation

File.hexFile.c

IS simulation

HomeLab Workflow



INTEL 8051 
MICROCONTROLLER

20/11/20 HomeLab µ8051  ISS/VHDL - Embedded System course 8

The Intel 8051 is a single-chip microcontroller (μC) 
series developed by Intel in 1980. 

i8051 Application domains: 
- Embedded Systems;

i8051 Features:
- 8bit CPU;
- Harward architecture;
- Complex instruction set computing (CISC) 
- 8-bit Data Bus;
- 16-bit Address Bus 

Ref: https://en.wikipedia.org/wiki/Intel_MCS-51



INTEL 8051 ARCHITECTURE
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µ8051 ISS/VHDL HOMELAB

20/11/20 HomeLab µ8051  ISS/VHDL - Embedded System course 10

Cross 
Compiler

VHDL Model 
simulation

File.hexFile.c

IS simulation

HomeLab Workflow



INTEL 8051 COMPILERS
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� SDCC (http://sdcc.sourceforge.net/)

• Open source

• Supports many microcontroller families

• May be used within most notable IDEs

� KEIL (http://www.keil.com/C51/)
• Proprietary software 

• Highly optimized

• Supports a high number of devices 

� MikroC (http://www.mikroe.com/mikroc/8051/)

• Proprietary software 

http://sdcc.sourceforge.net/
http://www.keil.com/C51/
http://www.mikroe.com/mikroc/8051/


> sdcc myfile.c -mmcs51   - -iram-size 128  -o ./outputs/

µ8051 ISS/VHDL HOMELAB
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Cross 
Compiler

VHDL Model 
simulation

File.hexFile.c
IS 

simulation

HomeLab Workflow

Generate code for the 
Intel MCS51 family of 
processors.

Causes the linker to check if the 
internal ram usage is within
limits of the given value



µ8051 ISS/VHDL HOMELAB
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Compiler

VHDL Model 
simulation

File.hexFile.c

IS simulation

HomeLab Workflow



INTEL 8051 SIMULATIONS
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� IS Simulation
• Software simulation provides
• Information about the expected result and performance on 

the 8051 target;
• Information about the performance of the ISS executed by 

the host;

� VHDL Simulation
• RT level simulation
• It allows to analyzing temporal evolution for each signal

• Requires a bigger amount of computational power 
and more complex tools



DEMO APPLICATION!
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CONCLUSION
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Please remember that to fulfill this HomeLab each student shall:
Ø Write a new function (alternative to the onepresented in this homelab) 

and apply to it the classical SW development flow and the i8051 flow.  
Ø Produce a comparison among the results obtained by applying both 

the SW development flow and the i8051 flow. Please note that the 
comparison must involve the obtained results and the timing 
performances of:
Ø SW execution (Slide 4).
Ø IS and VHDL simulation considering the RAM size (Slide 12).
Ø IS and VHDL simulation without considering RAM size (Slide12).

Ø Produce the analysis of any anomalies detected.
Ø Prepare a couple of slides that describe and document the work 

performed.



THANKS FOR YOUR ATTENTION!
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ANY QUESTIONS???

Contact: 
gabriella.dandrea@graduate.univaq.it


