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Abstract

This project aims to utilize the Verilog hardware description language and FPGA
development board (Altera DEQ) control technologies to develop a Blackjack card
game system supporting both single-player and multiplayer modes. The goal is to
simulate a real casino gaming scenario and enhance practical skills in digital logic and
hardware-software integration. The core functions of the system cover game mode
selection, virtual chip betting, dealing and drawing mechanisms, smart ACE point
conversion, multiplayer turn switching, and an automatic settlement module. Through
comprehensive functional design, we expect to improve the player's gaming

experience and hardware interaction.

During the system design process, a complete system architecture was established
using top_g21 as the top-level module, with functionalities subdivided into
submodules such as the main control logic (g21), button debouncing (btn_debounce),
seven-segment display output (seg7), and numerical decoding (BCD). The core logic
primarily employs a Finite State Machine (FSM) for process control, ensuring smooth
state transitions throughout the game—from mode selection and betting to shuffling,
dealing, and result display. The underlying design focuses on the implementation of
specific mechanisms, including the use of a Linear Feedback Shift Register (LFSR) to
generate pseudo-random numbers for shuftling, as well as handling complex game
rules like the automatic banker draw when points are under 17. Simultaneously, the
hardware modular design approach allows the subsystems to collaborate and possess

scalability, meeting the needs for future hardware functional enhancements.

The project results demonstrate a Blackjack hardware system that operates fully on
the physical DEO development board. Players can perform actions such as betting or
switching turns via physical buttons, and use the displays to instantly monitor point
totals, chip balances, and single-round match results. Overall, this system successfully
integrates and achieves comprehensive logic, clear hardware interfaces, and smooth
operations, while also possessing potential for future extensions, including visual
interface (VGA output) upgrades, advanced casino rule implementations, and sound

system integration.

Keywords: Blackjack, FPGA (Altera DEO), Verilog Hardware Description Language,
Finite State Machine (FSM), Random Number Generation (LFSR)
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