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Abstract:
For this project our group will implement a video game using the Quartus II software and the provided Altera Cyclone-based development boards.  The project will interface directly with a standard monitor and a mouse.  The implemented game will be a variation of Balloon Hunter.  The object is for the player to “hunt” a balloon that floats around the screen by attempting to click on it.  The balloon, however, is affected by its environment and may act erratically by changing direction and speed.  As the game proceeds, the balloons start behaving more erratically and decreasing in size to increase the difficulty.

Tasks for the project will be divided up among the team members, with each being directly responsible for a portion of the work required to complete the assignment.  The design will be implemented hierarchically so that each member’s contribution functions together as part of the whole.

System Specifications:
In this project, we will implement a balloon hunting video game based on the Altera FPGA development board. The video game is displayed on a normal CRT VGA monitor, and the user uses a PS/2 mouse as the input.

This video game performs the following functions:

1. A floating balloon will float around the screen randomly with varying speeds. If the balloon hits a wall, it will bounce back in the other direction.

2. The user uses the mouse to control the cursor, trying to hit the balloon by clicking on it with the cursor.

3. The size of the balloon will decrease as time passes to increase the difficulty of the game. Also as time passes, the color of the balloon will change as the balloons are popped help to increase the amusement of the game and keep the user interested.

4. If the balloon is hit successfully, the balloon will pop and the user is awarded 10 points. A new balloon will appear at a random location on the screen. The score of the user will be displayed at the right bottom of the screen, and the initial score is 0.

Interface specification:

1. We will use the on-board 48MHz clock as the input frequency to the FPGA chip. Internal clocks, such as for the VGA syncing, will be generated by an internal PLL.

2. The VGA monitor will work in 640x480 mode, at a 60 Hz refresh rate.

3. The background of the video game is white, and the cursor of the mouse is black.

Testing specification:

1. Functional testing:  Each module will be tested separately, and the integrated system will also be tested as a whole entity.

2. Scan chain testing:  Each D-FF will also be implemented to support scan chain input and output such that scan chain testing can be performed.

Tracking and Tasks:
Group Functions:

· Jason Nemeth – Documentation and Coherence
· Justin Ogilby – Tracking Documents and User Manual
· Bin Qi – Testing and Version Control
Scheduling and Assigned Tasks:

	Date
	Task
	Assigned To

	2/20
	· Determine project scope and basic feature set

· Assign subtasks to each group member

· Create preliminary schedule
	All

	2/24
	· Create design diagram showing basic components and user touch points

· Proof-of-concept development of basic subsystems: text and graphic display, mouse input
	All

	3/01
	· Detailed diagram of the function and interaction of all system components

· Create preliminary testing strategy
	Jason

Bin

	3/03
	· Implement basic system modules: 

· mouse tracking cursor, hit-testing

· display and movement of balloon, track and display score
	Justin

Bin/Jason

	3/05
	· Finish simulation testing of all individual components using Altera software

· Revise components according to test results

· Begin integration of components into completed game module

· Finalize testing strategy. Create test scripts
	All

Bin

	3/10
	· Simulation testing of entire game.  Record results vs expected

· Revise according to test results

· Begin writing user manual
	All

Justin

	3/15
	· Determine project statistics: power, timing, devices

· Assemble final report
	All


Scheduled Meetings:

The group will have a scheduled meeting each week on Monday, Wednesday, or Friday at 11:00 am.  The meeting day is flexible to allow for member schedules, but will meet a minimum of one time per week until the completion of the project.  Between the group meetings we will communicate via e-mail.

Statistics:

1.  Total Power:

The total power is estimated through Altera power worksheet. BalloonHunter_early_pwr.txt is created and imported into the Altera power worksheet. According to the worksheet, the internal power is 160.54 mw and I/O power is 4.20 mw, so the total power is 164.75 mw. According to the thermal analysis of the power worksheet, the chip will be in good condition even in still air.

2. Device usage:

The project uses Cyclone EP16CQ240C8. Total logic elements used are 1484 out of 5980, 24%. Total pins used are 9 out of 185, 4%. Total memory bits used are 4096 out of 92160, 4%. As the Cyclone EP16CQ240C8 chip is an advanced FPGA with large capacity, our video game is relatively simple considering the limited time allowed to finish the project. So the device usage is reasonable.

3. Timing and Critical path

The critical path is from new_cursor_column(2) to cursor_column(7) in mouse.vhd module. The delay is 6.787 ns, so the maxim frequency is 147.34 MHz. These logics are working in the clock_48MHz domain and the pixel clock(clock_48MHz) for our design is working at 48 MHz, so our design meets the timing requirement.

4. I/O connection

In our design, only mouse and standard monitor is used, so the I/O connection goes as follows:

Clock_48Mhz  map to PIN_29 ,

VGA_Red     map to PIN_228,

VGA_Green   map to PIN_122,

VGA_Blue    map to PIN_170,

VGA_HSync   map to PIN_227,

VGA_VSync   map to PIN_226,

mouse_DATA  map to PIN_13 ,

mouse_CLK   map to PIN_12 ,

reset        map to PIN_23 .

5. Testing

The whole project is designed hierarchically. Each sub-module is designed and tested.  Sub-modules mouse.vhd, vga_sync.vhd, video_pll.vhd, char_rom.vhd are the standard cells provided by the Altera library, so no testing is needed. For other sub-modules such as display.vhd, ball_control.vhd, random_32.vhd, and ROM_controller.vhd, separate test module and test bench developed for each, so each sub-module is simulated and tested on board. (Refer to the report of March 3th). The whole system is tested on board.

Environment:

Recommended operating environment, as shown in the Altera data sheet:

	Parameter
	Minimum
	Maximum

	Supply voltage for internal logic and input buffers
	1.15 V
	1.25 V

	Supply voltage for output buffers, 3.3 V operation
	3.135 V
	3.465 V

	Supply voltage for output buffers, 2.5 V operation
	2.375
	2.625 V

	Supply voltage for output buffers, 1.8 V operation
	1.71 V
	1.89 V

	Supply voltage for output buffers, 1.5 V operation
	1.425 V
	1.575 V

	Commercial operating junction temperature
	0 degrees C
	85 degrees C

	Industrial operating junction temperature
	-40 degrees C
	100 degrees C


Summary:

We included a number of unique characteristics into our project, but from what we’ve seen perhaps the single outstanding feature of our game is our use of circles.  Most other groups have stuck with simple squares and rectangles, but we have made extensive use of circular objects.  In our game, the mouse cursor is very unique.  It is patterned after a gun sight, involving a circular viewer with a crosshair.  In addition, our bouncing balloons are also unique, as it is circular and able to move in a completely random fashion.

One of the major things we would have done differently if we had started the project today would be utilizing some sort of concurrent versioning system such as CVS.  We were sending the complete source of the project, in total around 2 MB, back and forth often several times per day.  Mailboxes filled up, e-mails were lost.  It would have been nice to have everything merged into one central location without a reliance upon e-mail.  Beyond that, we were able to handle the project quite well with a minimum of wasted time.  Our scheduled meetings worked out well for everyone, and we all accomplished our portions of the project in full and on time.  The development process went quite smoothly.

User Instructions

Introduction

Balloon hunter is a fun, fast paced game that provides users of all ages with at least a few minutes of entertainment.  Colorful balloons float randomly about the screen.  Your job is to shoot all the balloons.  

Operation

To shoot a balloon, move your mouse over top of the balloon and click the left mouse button.  Each time you successfully shoot a balloon a new smaller balloon will appear.

Your score appears in the lower right corner of the screen.  You begin the game with a score of 0 and each time you shoot a balloon your score is increased by 10.

Hardware Requirements

· Altera Cyclone II FPGA

· PS/2 Mouse

· VGA Display

Installing and Running the Game

1. Launch Quartus II and open the balloonhunter.qpf project file

2. Select the Pins option from the Assignments menu

3. Verify that the pins are assigned as specified in Section 4 of the Statistics section of this report

4. From the Tools menu select Programmer

5. Ensure that the Altera chip is powered on and connected to the back of the computer

6. Plug a VGA monitor into the video input on the side of the Altera board

7. Plug a PS/2 mouse into the PS/2 input on the side of the Altera board

8. Verify that the name of your device appears in the top of the screen next to the Hardware Setup button and click Start in the toolbar

9. Enjoy!

