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What we will cover…
• Digital (we will need to learn everything about the binary …)

• We will need to design a process based on input/state to move into different output

• Difference between Arduino and DE10-Lite
• Advantage of FPGA -> check out here

• Quartus and EDA Playground
• Quartus will be on AWS Academy 
• https://edaplayground.com/

• Learn combinatory logic, sequential logic, flip-flop, block diagram, timing diagram, making process

https://www.aldec.com/en/company/blog/188--how-does-the-mars-perseverance-rover-benefit-from-fpgas-as-the-main-processing-units
https://edaplayground.com/


AWS Academy Student login



AWS Academy Canvas



Access Learner’s Lab



Accept terms and conditions



Start lab



AWS green -> go to console



Find cloud9



Create environment



Ubuntu server cloud9 setup



Finalize your cloud9 environment

• c4.xlarge
• Ubunttu22.04
• ssh



Instruction on github



Resize cloud9 terminal windows



After about 15-20 minutes…
sudo reboot



Reboot the system



Xwindow access



Allow xwindow



Place terminal in task bar



Close access to xwindow



Open quartus in cloud 9 terminal



Quartus in xwindow



Cloud 9 file listing



Check m_sim file 



Check qsf file …



For the next class…
• Think about how you would design a vendor machine with instruction…



Rotatory encoder – example for FPGA



Gate symbols

A B AND OR XOR Inverter (A)

0 0 0 0 0 1

0 1 0 1 1 1

1 0 0 1 1 0

1 1 1 1 0 0



Vat example



Solution



Verilog



Block diagram and Verilog code

vat_buzzer_struct

above_25_0
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Low_level_0
                  
buzzer
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Low_level_1

use gate primitive

use logic behavior



Soda vending machine
• Suppose a soda vending machine has two choices of soda, only one of 

which is dispensed at a time. The soda in the chosen slot needs to 
have the right cost, between $2 and $3. Each slot has two cost 
sensors indicating whether the cost is above $3 and above $20, 
respectively. The slots also have zero-level sensors. The supervisor 
needs to be notified by a dispenser when the cost is too high or too 
low, or the soda level is too low. They have a switch to select which 
soda slot is in use. Design a circuit of gates to activate the dispenser 
as required.



Timing Diagram


