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Abstract

(1) Objective: The purpose of this project 1s to refer to the classic interactive puzzle game
"Simon Game" available on the market, and through digital logic and hardware circuit
design, implement an interactive game system on an FPGA platform that can train players'
memory, concentration, and real-time reaction abilities.

(2) Process and Methods. During the implementation process, the design logic and
architecture related to the open-source Simon game were primarily referenced, utilizing the
Terasic DEO (Cyclone III) development board as the core processing and hardware control
equipment. The methodology involves using hardware description languages (such as
Verilog HDL) to plan finite state machines (FSM), clock dividers, switch and button mnput
processing, debouncing circuits, and 7-segment display and LED output control, thereby
completing the core game logic coding, pin assignment, circuit synthesis, simulation
verification, and physical testing.

(3) Results: The research process ultimately and successfully implemented the interactive
functions of the Simon game on the DEO development board, including light sequence
display, player button input, sequence comparison, and error judgment. This hardware
implementation result can not only serve as an excellent practical example for digital logic
laboratory and FPGA design courses, but can also be widely applied to fields such as
embedded system teaching, interactive entertainment device development, and digital
circuit design.
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3. EEERER

playing:

updata && !updata lock
state <= judge;

updata lock <

(lupdata) updata_lock <= 1'b0;
(btn_right) begin

seg_cursor

seg_cursor <

hex_cursor <=

Seg_cursor <= seg_cursor

(btn_left) begin

seg_cursor == seg f

‘\("}’, cursor <= ‘»l‘f’_ H

hex cursor <= hex cursor + 1'bl;

seg_cursor <= seg cursor - 1'bl;

end
(btn_confirm) begin
cursor & player seg 28'bo

player_seg <= play seg | cursor;j

player_seg <= player_seg;
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player seg == target seg

player seg <= 28'b0;
timer <= 2'do;
state <= right wait;

(life == 5'bee begin
life <= 5'b00000;
state <= game over;

end
begin
life <= life >> 1;
state <= wrong wait;
end

right_wait:
clk_2hz
life <
(timer 2'd2) begin
Tupdata
state <~ idle;

updata_lock «
timer <= timer

wrong wait:
lupdata
updata loc

game_ov

endcase

output = target
g _output = player
output player
output lk 2hz
seg_output 'ho1t

seg output = player se

~seg_output

endmodule

4. Clk_gen & button_debounce
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https://youtu.be/hgLp30A00Rw 7s1=A AbOItC72-70KWOa
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® [Smillex. n.d. "Simon-Game-FPGA." GitHub repository. Accessed September 30,
2026. https://github.com/ISmillex/Simon-Game-FPGA.
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