Project 2: “Bulls and Cows"” Game
Controller
Rule of the game
Project 2 content

Keypad
Questions left for you

Rule of the game

* Bulls and cows is a number guessing game.
* When game begins, a secret number is given:

— Example: 1234 [digits cannot be identical )

* Player guesses a number each round and gets

feedback:

— Exampile: player guesses 7253 (digits cannot be identical),
pets feedback “1418

— "A" means both digit and position is correct, "2 means
digit is correct but the position is wrong.

* |f player gets a "4A0B"™ within B rounds, player wins

the game

Project 2 Content

Goals of this project:

— Learn how to use keypad

— Learn the comcept of interrupt

— Learn how to use Change _MNotice interrupt
Minimal Hardware:

— PmodKYPD, PmodS5D*3, PmodBLD, wire
Inputs:

— PmodKYPD, 14 keys will be used.
Outputs:

— PmodssDs, PmodELD, on-board LEDs.
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Controller Functions

Five modes:

* Model - Initial:

— The secret number is generated.
* Model - Guessing

— Player input hisfher guessed number via keypad.
* Moded - Result

- Plal,'eg gets the feedback of the guessad number in this
round.

* Maoded - History
— Player can review the zame history of [ast round and before.
* Maode5 - Finishing

— The final result is disfula','ed. The secret number is shown,
and will b= flashing it player wins the game.
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Keypad functions
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Controller Functions (detailed)

Initial Mode
— Round is set to 0, all history data is clear.

— Pressing "D will go to Mode 2 with the secret
number predefined by yoursalf

— Preszsing “E* will go to Mode 2 with a mndomly
generated secret number

Controller Functions (detailed)

Guessing Mode
* Input Digit buttons —

— When a number button is pressed, the current
displayed number will shift one digit to the left and
the just entered number will be displayed at the least
significant digit position.

— For example, pressing “3" will cause the current
displayed number "12" to become "123".

— When there are already 4 digits enterad, pressing
number buttons will be ignored.

— Pressing a digit button which is identical to any digit
that has already been entered will be ignored.




Controller Functions (detailed)

Guessing Mode (cont.)
Dml=te button -

— Delete the beast sipnificant digit, while the remaining digits [if any)
shift one digit to the night to replace the delet=d one.

— If all the entered digits are deleted, nothing will be displayed.
Clear button — clear all the entered digits.
Enter button —

— If b==s than 4 digits have been entered, pressing enter button should
be ignored. Ctherwise, round is increased by 1, po to Mode 3.

» History button -
— |f amy previous round has been played, go to Mode 4. Otherwize,
ignare this button.

Controller Functions (detailed)

Result Mode

* Result of current round is display on the 3503, The first digit
represents how many “A"s there are while the second
represents how many “BYs there are. Guessed number of
current round is kept displaying on 550 182,

* History button —

— If amy previous round has been played, go to Mode 4.
Cthernwise, ignore this button.
* Continua button -

— If current round is already the 8%, or the current result is
“407 [means 440b), go to Mode 5. Otherwise, go to Mode 2.

Controller Functions (detailed)

History Mode

* |nitially the guessed number and the result of the last
round are under review.

* Up & Down buttons — change the round under review
and rotate.

* Resume button — go back to the Mode where you
pressed History (Mode 2 or 3).

Finishing Mode
* Reset button — go to Mode 1.

Keypad

The keypad looks like this:

12 pins total, 4 rows, 4 columns,
2¥CCand 2GMD
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