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Learning Objectives
By the end of this lecture you should be able to…

Find basic specs in the FPGA documentation to answer questions about your system
like DC logic levels, max clock speed, etc.

Determine the number of logic cells required by simple Verilog modules.

Recall how to write a Verilog testbench



Lattice iCE40UP Documentation
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https://www.latticesemi.com/en/Products/FPGAandCPLD/iCE40UltraPlus


Lattice iCE40UP Documentation
Info on FPGA chip itself

DC logic levels

Timing information

Package dimensions

Pinout information

Block diagrams of
internal components

FPGA-DS-02008-2.0
FPGA-DS-02053-6.8



UPduino Documentation
Specs specific to the UPduino board

Schematics

Supporting hardware

Programming instructions



FPGA Documentation Bingo







Manual Design Mapping
Going from Verilog HDL to logic cells

2-input AND: 

4-input AND: 

5-input AND: 

16-input AND: 

Arbitrary function of 5 inputs: 

Arbitrary function of 6 inputs: 

2 inverters: 

Divide by 3 counter: 



Wrap up
FPGA documentation contains important information like logic levels and timing specs

Learning to navigate the documentation is a skill that must be practiced. Try to browse
instead of search.

As a hardware designer, you should be able to explain how many logic cells



Announcements/Reminders


