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int map[31][28] = {
{1, 4, 4, 4, 4, 4, 4, 4, 4, 4, 4, 4, 4, 9,11, 4, 4, 4, 4, 4, 4, 4, 4, 4, 4, 4, 4, &},
{ 2,25,25,25,25,25,25,25,25,25,25,25,25,20,19, 25,25, 25,25, 25,25,25,25,25,25,25,25, 7%,
{ 2,25,24,18,18,22,25,24,18,18,18,22,25,20,19,25,24, 18,18, 18,22, 25,24,18,18,22,25, 7%, -
{ 2,26,20, o, ©0,1%8,25,20, O, ©, 0O,1%9,25,20,1%,25,20, ©, O, O,1%9,25,20, O, 0,19,26, T1, I n t r O d u Ctl O n
{ 2,25,2%,17,17,21,25,23%,17,17,17,21,25,253,21,25,23,17,17,17,21,25,23,17,17,21,25, T},
{ 2,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25, 7%,
{ 2,25,24,18,18,22,25,24,22,25,24,18,18,18,18,18,18,22,25,24,22,25,24,18,18,22,25, 7%,
{ 2,25,23,17,17,21,25,20,19,25,23,17,17,22,24,17,17,21,25,20,19,25,23,17,17,21,25, T}, o Create Our Own LC3 Com uter
{ 2,25,25,25,25,25,25,20,19,25,25,25,25,20,19,25,25,25,25,20,19,25,25,25,25,25,25, 7%, F)
{3 5, 5, 5, 5,22,25,20,25,18,18,22, ©,20,1%, ©,24,1%8,18,21,19,25,24, 5, 5, 5, 5, 81, .
{90, o, o, o, o, 2,25,20,24,17,17,21, ©0,25,21, 0,23,17,17,22,19,25, 7, O, O, O, O, 0%, o Hardware formed In VHDL
{ o, o, o, o, o, 2,25,20,1%, ©, o, O, ©, o, o, ©, o, o, 0,20,1%9,25, 7, O, O, O, O, O%,
{ o, o, o, o, o, 2,25,20,1%, ©,24, 5, 5,27, O, 5, 5,22, 0,20,1%9,25, 7, O, O, O, O, O%, .
{ 4, 4, 4, 4, 4,21,25,23,21, 0o, 7,27,27,27, 0,27,27, 2, 0,23,21,25,23, 4, 4, 4, 4, 4}, o Game Ia Created In C
{o, o, o, o, o, 0,25, o, o, o, 7,27, o, o, o, ©,27, 2, 0o, O, 0,25, O, O, O, O, O, O%, p y
{5, 5, 5, 5, §5,22,25,24,22, 0, 7,27,27,27,27,27,27, 2, 0,24,22,25,24, 5, 5, 5, 5, 5},
{ o, o, o, o, o, 2,25,20,1%, ©,23, 4, 4, 4, 4, 4, 4,21, 0,20,1%,25, 7, O, O, O, O, O%,
{ o, o, o, o, o, 2,25,20,1%, ©, o, O, ©, o, o, ©, o, o, 0,20,1%9,25, 7, O, O, O, O, O%,
{ o, o, o, o, o, 2,25,20,1%9, ©,24,18,18,18,18,18,18,22, 0,20,1%9,25, 7, O, 0O, O, O, 0%,
{1, 4, 4, 4, 4,21,25,23,21, 0,23,17,17,22,24,17,17,21, 0,23,21,25,23, 4, 4, 4, 4, &},
{ 2,25,25,25,25,25,25,25,25,25,25,25,25,20,19, 25,25, 25,25, 25,25,25,25,25,25,25,25, 7%,
{ 2,25,24,18,18,22,25,24,18,18,18,22,25,20,19,25,24, 18,18, 18,22, 25,24,18,18,22,25, 7%, G
{ 2,25,23,17,22,19,25,23,17,17,17,21,25,23,21,25,23,17,17,17,21,25,20,24,17,21,25, T}, al I I ep ay
{ 2,26,25,25,20,1%9,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25,20,19,25,25,26, T1,
{15,18,22,25,20,19,25,24,22,25,24,18,18,18,18,18, 18, 22,25,24,22,25,20,19,25,24, 18,13},
{16,17,21,25,23,21,25,20,19,25,25,17,17,22,24,17,17,21,25,20,19,25,23,21,25,23,17, 14},
{ 2,25,25,25,25,25,25,20,19,25,25,25,25, 20,19, 25,25, 25,25, 20,19, 25,25,25,25,25,25, 7@, o Eat the dOtS to Complete a |eve|
{ 2,25,24,18,18,18,18,21,25,18,18,22,25,20,19,25,24,18,18,21,23,18,18,18,18,22,25, 7%,
{ 2,25,23,17,17,17,17,17,17,17,17,21,25,253,21,25,23,17,17,17,17,17,17,17,17,21,25, T}, . .
{ 2,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25,25, 71, o AVOId the ghOStS ChaSIng you
{3 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, §, 5, 5, §, 5, &, 5, 5, 5, 5, 5, B

« Eat power pills to eat the ghosts

* Beat the highscore

« Cheat the ghosts by going
through the tunnel

if (readEev() == 117) { // UE
if (i=Walkakle (getPacX (), getPac¥()-1)} {
paclextX = getPixelX (getPacX()):

paclextY = getPixel¥ (getPac¥ ()-1):
*pacmansprite = 2;

else if (readKey() == 114) { // DOWH
if (isWalkable (getPacX (), getPac¥ ()+1)) {
pacllext¥d = getPixelX¥ (getPacX()):
paclextY = getPixel¥ (getPac¥ ()+1):

*pacmansprite = 3;

else if (readEevy() == 107) { // LEFT . ,
if (getPac¥() == 0} { // TUNNEL .
setPacX (27);

paclextd = *pacmanx;
paclextY = *pacmany;

Control Pac-Man using the
arrow keys

else if(isWalkable (getPacX()-1, getPacY¥())) {
pacllext¥ = getPixelX (getPacX()-1):
paclext¥ = getPixelY (getPac¥()):

*pacmansprite = 1;

else if (readKey() == 11&) { // RIGHT
if (getPacX() == 27) { // TUNHEL
zetPacX (0):
pacllextd = *pacmanx;
pacllextY = *pacmany; f
else if(isWalkabkle (getPacX()+l, getPacY(}))) {

paclextX = getPixelX (getPacX()+1):
paclext¥ = getPixelY (getPac¥()):

*pacmansprite = 0;
begin
state _reg <= newgame; .‘— —h.
—-— instantiate VGA sync circuit
vga sync unit: entity work.vga sync

port map (clk=>clk, resset=rreset,
hsync=>hsynec, wvsync=»vaync,
video on=»video on, p_tick=>spixel tick,
pixel x=>pixel_x, pixel y=>pixel vy, addr =» addr, RE => RE, data => data);
—-— pacman sprites
pacman sprites: entity work.pacman map
port map (clk=>clk, reset=rreset, video_on=>video_on,
pixel x=>pixel x, pixel y=>pixel v,
graph_rgb=>rgb_next_pacman, data => data, RE =» RE, WE => WE, addr => addr};

Results

* \We managed to build the
wanted functionallity in our LC3
computer.

* We got a fantastic gameplay.

* Working ghost Al for chasing
Pac-Man

* The graphics came out good
with room for future

-— ghost sprite
ghostl_sprites: entity work.ghost_sprites —- red
generic map (¥ ADDR => w"FDOS", ¥ ADDR =»> ="FDO&", SPRITE ADDR => x"FDO7", GHOST RGE => "100")

port map (clk=>clk, reset=>resget, videco on=>video on,
pixel x=>pixel_x, pixel_ y=»pixel_v,
graph rgb=>rgb next ghostl, data => data, RE => RE, WE => WE, addr => addr):
ghostd_sprites: entity work.ghost_sprites -- cyan ghost
generic map (X ADDR => x"FDOE", ¥ ADDR => x"FDOS", SPRITE ADDR => x"FDOL", GHOST RGE => "011")
port map (clk=>clk, reset=>resget, videco on=>video on,
pixel x=>pixel_x, pixel_ y=»pixel_v,
graph rgb=>rgb next ghostZ, data => data, RE => RE, WE => WE, addr => addr):
ghost3_sprites: entity work.ghost_sprites —- pur ghost
generic map (X ADDR => x"FDOE", Y ADDR => x"FDOC", SPRITE ADDR => x"FDOD", GHOST RGE => "101"
port map (clk=>clk, reset=>resget, videco on=>video on,
pixel x=>pixel_x, pixel_ y=»pixel_v,
graph rgb=>rgb next ghost3, data => data, RE => RE, WE => WE, addr => addr):
ghostd4_sprites: entity work.ghost_sprites -- green ghost
generic map (X ADDR => x"FDOE", Y ADDR => x"FDOF", SPRITE ADDR => x"FD10", GHOST RGE => "010"
port map (clk=>clk, reset=>resget, videco on=>video on,
pixel x=>pixel_x, pixel_ y=»pixel_v,
graph rgb=>rgb next ghost4, data => data, RE => RE, WE =>»> WE, addr => addr):

—— instantiate full-screen text generator
text gen unit: entity work.text Screen gen
port map (clk=>clk, reset=>reset, WE => WE, RE => EE, addr => addr,
video on=>»video on, pixel x=>pixel x, data => data,
pixel y=>pixel y, text_rgb=>rgb next):;

process (clk)
begin

if (state_reg=newgame and rgb_next_pacman = "000" and rgb next ghostl = "000" and rgb next_ghostZ = "0007
and rgb next ghost3 = "000" and rgb next ghost4 = "000") then
rgb_reg <= rgb_next; u
elsif (rgb_next ghostl = "000" and rgb next ghostZ = "000" I m rove m e n tS
and rgb next ghost3 = "000" and rgb next ghost4 = "000") then ‘:) ™
rgb_reg <= rgb_next_pacman;
el=if (rgb next ghost2 = "000" and rgbk next ghost3 = "000" and rgb next ghostd4d = "000™) then
rgb_reg_<= rEb_next_ghostl: B B B B WFL”EF
elsif (rgb_next_ghost3 = "000" and rgb next ghost4 = "000") then
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