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Key concepts about FPGA design

FPGA gateware design is NOT programming
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HDL are used for describing HARDWARE

Key concepts about FPGA design











https://en.wikipedia.org/wiki/Field-programmable_gate_array
http://en.wikipedia.org/wiki/Register-transfer_level


https://en.wikipedia.org/wiki/Field-programmable_gate_array
http://en.wikipedia.org/wiki/Register-transfer_level


https://en.wikipedia.org/wiki/Field-programmable_gate_array
http://en.wikipedia.org/wiki/Register-transfer_level


https://en.wikipedia.org/wiki/Field-programmable_gate_array
http://en.wikipedia.org/wiki/Register-transfer_level


21

Timing in FPGA gateware design is critical

Key concepts about FPGA design
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FPGA gateware design work flow
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Project Specification

FPGA gateware design work flow

The rest of the design process is based on it!!!
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FPGA gateware design work flow
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Design Entry

FPGA gateware design work flow



http://www.opencores.org/
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Debugging Techniques
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FPGA gateware design work flow
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FPGA gateware design work flow
Debugging Techniques

OMG!!!
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Divide & Conquer

FPGA gateware design work flow
Debugging Techniques
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Divide & Conquer

Pattern 

Generator

8-bit Counter

RAM

256x16-bit

Increment

Data

Data Valid Flag

Address

Write Enable

Data

Reset

ResetReset

Reset

Clock

16-bit

8-bit

FPGA gateware design work flow
Debugging Techniques



83

Divide & Conquer

Follow the chain

Pattern 

Generator

8-bit Counter

RAM

256x16-bit

Increment

Data

Data Valid Flag

Address

Write Enable

Data

Reset

ResetReset

Reset

Clock

16-bit

8-bit

FPGA gateware design work flow
Debugging Techniques



84

Divide & Conquer

Follow the chain

Pattern 

Generator

8-bit Counter

RAM

256x16-bit

Increment

Data

Data Valid Flag

Address

Write Enable

Data

Reset

ResetReset

Reset

Clock

16-bit

8-bit

FPGA gateware design work flow
Debugging Techniques



85

Divide & Conquer

Follow the chain

Pattern 

Generator

8-bit Counter

RAM

256x16-bit

Increment

Data

Data Valid Flag

Address

Write Enable

Data

Reset

ResetReset

Reset

Clock

16-bit

8-bit

FPGA gateware design work flow
Debugging Techniques



86

Divide & Conquer

Follow the chain

Pattern 

Generator

8-bit Counter

RAM

256x16-bit

Increment

Data

Data Valid Flag

Address

Write Enable

Data

Reset

ResetReset

Reset

Clock

16-bit

8-bit

FPGA gateware design work flow
Debugging Techniques



87

Divide & Conquer

Follow the chain

Pattern 

Generator

8-bit Counter

RAM

256x16-bit

Increment

Data

Data Valid Flag

Address

Write Enable

Data

Reset

ResetReset

Reset

Clock

16-bit

8-bit

FPGA gateware design work flow
Debugging Techniques

Open the box



88

Divide & Conquer

Follow the chain

Pattern 

Generator

8-bit Counter

RAM

256x16-bit

Increment

Data

Data Valid Flag

Address

Write Enable

Data

Reset

ResetReset

Reset

Clock

16-bit

8-bit

FPGA gateware design work flow
Debugging Techniques

Open the box

We are debugging HARDWARE!!!



89

Divide & Conquer

Follow the chain

Pattern 

Generator

8-bit Counter

RAM

256x16-bit

Increment

Data

Data Valid Flag

Address

Write Enable

Data

Reset

ResetReset

Reset

Clock

16-bit

8-bit

FPGA gateware design work flow
Debugging Techniques

Open the box

We are debugging HARDWARE!!!



90

Divide & Conquer

Follow the chain

Pattern 

Generator

8-bit Counter

RAM

256x16-bit

Increment

Data

Data Valid Flag

Address

Write Enable

Data

Reset

ResetReset

Reset

Clock

16-bit

8-bit

FPGA gateware design work flow
Debugging Techniques

Open the box

We are debugging HARDWARE!!!



91

Divide & Conquer

Follow the chain

Pattern 

Generator

8-bit Counter

RAM

256x16-bit

Increment

Data

Data Valid Flag

Address

Write Enable

Data

Reset

ResetReset

Reset

Clock

16-bit

8-bit

FPGA gateware design work flow
Debugging Techniques

Open the box

We are debugging HARDWARE!!!



92

Divide & Conquer

Follow the chain

Pattern 

Generator

8-bit Counter

RAM

256x16-bit

Increment

Data

Data Valid Flag

Address

Write Enable

Data

Reset

ResetReset

Reset

Clock

16-bit

8-bit

FPGA gateware design work flow
Debugging Techniques

Open the box

We are debugging HARDWARE!!!





























Any 

Question?


