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TIC TAC TOE
game

» The purpose of this project

__ .. Is to make a functional Tic

DouTY 3008) B Tac Toe game.

« Game data is saved on

Lk e (1) 0 R (2 '::L e (9 memory registers, these
registers are enable by a

decoder.

) « The game logic is

S i performed by the Turn

Block Circuit as well as the

decoder register.
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PS/2
Keyboard/Decoder

° ccmyp Sz_k eyb oar d”
was implemented in
this project

« When a key Is pressed

TUL) addeetr ( W) | a “Done” signal

DOVTL 3dbo0) | | enable the de(-:oder
and game logic

circuit.




PS/2
Mo ket ok =2’ Keyboard/Decoder

w_% 5 + / [§ chéent- oubpeH
we vl only e 4 « Each value from the
for i fogbort .
L‘u"‘ L“S‘B ‘r(rv-v

keypad Is mapped to a
ey pad 3% ,’%mc Yor fretac +oe _ yp pp
s o ko Ko | Ra Ro By Re Rs Ry R Ru R single enable bit.

(]

e Only 9 bits were used
out of 16 as enable
register.
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« Only one enable line
IS active per turn.




Game Registers

« 2-bit register with enable
and reset.

« Sequential circuits that
store the values of
signals.

» 2 bit register that has a
storage element that can

(1) RO Qe (D R3Dw fogele-(3)

R{Din Ra ke :
L o vl v hold 2 bits.
Lokt uabroh Ladtrmiy « The registers used in this
10 | ¢ | i Game go from R1 to R9.
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Game Logic

e TurnBlock is a simple

logic instruction that
\VCA Tns

s alternates a single bit
every time a key Is
\/CA TOPFLLE pressed on the keyboard.

e Reg insisa
concatenation of the
playerturn bit and the
numpad output.
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Game Logic

An 18-bit binary value
(VGAINS) Is used in order
to track the game progress
and instruct the VGA.
This truth table shows the
VGAInNs value during a
sample gameplay.



Game Logic

e Winner is displayed on
the built-in LEDs

e Right half LEDs-P1 WIN

e Left half LEDs-P2 WIN

e Detecting a winner is
done with concatenating
the corresponding signals
for each combination
along with the player turn
bit.




y(0) <=1
R1Din <= 10

¥l4) <=1
R5Din <= 10

y(1)<=1
R2Din <= 10

0100

ame Logic FSM

100 100

y(3)<=1
R4DIn <= 10

y(6) <=1 y(7) <=1
R7Din <= 10 R8Din <= 10

resetn =0

y(0) <=1
R1Din <= 11
y(8) <=1
R9DiIn <= 10 y(4)

R4DIn <= 11 R5Din <= 11

VGAINS

0010 0100 1010

y(1)<=1 v(2)<=1 y(3)<=1
R2Din <= 11 R3Din <=11 R4Din <= 11

y(5)<=1 y(6) <=1 y(7)<=1
R6Din <= 11 R7Din <= 11




Game Logic FSM

VGAINS

VGAINSig

h 4

101010 (17 downto 12)
or
101010 (11 downto 6)
or
101010 (5 downto 0)
or
----10----10----10
or
--10----10----10--
or
10----10----10----
or
10----10
or
----10--10--10----

A

Y

Player 1 Win<=1

111111 (17 downto 12)
or
111111 (11 downto 6)
or
111111 (5 downto 0)
or
-—--11----11----11
or
-11---11----11--
or
11----11----11----

e11--11--11-

A

Player 2 Win<=1




S _Color Bloclk

\J6A TOPFTLE

VGA

The VGA topfile uses the
inputted VGAINS value in
order to determine what will
be outputted to the display.

S colors block functions to
decode the VGAINS value
and determine when and
where to display on the
screen



VGA

« The Display is divided into
nine rectangles. each range
will illuminate when
selected. red for player 1
and blue for player 2.

« the VGA was mapped using
HC values 0-640, and VC
values 0-480 to properly fit
our display.




3.000000 us .000000 us 5.000000 us 6.000000 us 7.000000 us 8.000000 us 9.000000 wu:

18 clock

]
18 resetn 1
18 scir 0
6 donein 0 [ | I | ] ] | | | I
> W LEDOUT[15:0] 0000000000000 0000000000000000
> W RGB([11:0] 000000000000 000000000000
> W DOUTIn[7:0] 00001001 l{ 00001001 | 00000010 J 00001010 ) ooootoit ' ) oooooo1t ' X 00000100 X 00001100 X 00000101 X 00001101 00!

| | | | | | | |
i 10
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# turnoutput
¥ QR1[1:0]
™ QR2[1:0]
& QR3[1:0]
B QR4[1:0]
™ QR5[1:0]
¥ QR6([1:0]
¥ QR7[1:0]
> B QR8[1:0]
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http://drive.google.com/file/d/1aHIoXwkvYO-g_4TfRh_ucAPER8cgMViR/view
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