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//assign waddr={{7{1’b0}}, x coordinate}+H LEN*{{7{1’b0}},y coordinate};
//assign raddr=x coordinate r+6’ b110010%y coordinate r;

// SRR R RS

always @(posedge clk) begin
// e Ak HR [A] 48 1
waddr<={{7 {1’ b0}}, x_coordinate}-3+H LEN*{{7{1 b0}},y coordinate};
/ /e Ak HR [R] 48 1

end

//HERRITEE
always @(posedge clk) begin
//BEAE A4 W
if (dead sign
&& x_coordinate>=8" d70
&& x coordinate<=8" d129
&& y_coordinate>=8" d52
&& vy coordinate<=8" d97
) begin
x_coordinate r<=x coordinate-70;
y_coordinate r<=y coordinate—52;
// Ak HR [A] 48

end

//EEHE T
always @(posedge clk) begin
//BEAE ] A W
if (dead sign
&& x_coordinate>=8" d71
&& x coordinate<=8" d130
&& y_coordinate>=8" d52
&& vy coordinate<=8"d97
) begin
raddr<{=x coordinate r+15 d60*y coordinate r;
end
/ /e Ak HR [A] 48 1

end

//wdatallJ i &
always @(posedge clk) begin
//BEAE ] W
if (dead sign
&& x_coordinate>=8" d73
&& x coordinate<=8" d132
&& y_coordinate>=8" d52
&& vy coordinate<=8"d97
) begin
wdata<=dout dead;
end
// Ak HR [A] 48 1

end
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// EHNE T R SRS S
always @(posedge clk) begin
if (!rstn) begin
pe<=1; ce<=1; s<=0; we<=0;
end
else begin
waddr<={{7{1"b0}}, x coordinate}—3+H LEN*{{7{1’b0}}, vy coordinate};

if(g==0) begin /T — R E
s<=1; ce<=0; wed=1;
x_coordinate<=0;
y_coordinate<=0;
end
else if(s) begin /RIS
if (y_coordinate==V_LEN&&x coordinate==8"d3) begin / /RIS (B 1 = 47)
y_coordinate<=0;

we<=0;
cel=1;
pe<=1;
s<=0;
end
else if(x coordinate+l==H LEN) begin
x_coordinate<=0;
y_coordinate<=y coordinate+l;
end
else begin
x_coordinate<=x_coordinate+];
end
end
else if(!s) begin / /BRI 5 B
pe<=0;
end
end

end
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if (x coordinate>=pl x coordinate

&& x_coordinate<=p2_x_coordinate

&& y coordinate>=pl y coordinate

& y_coordinate<=p2_y coordinate

) begin
/ /T4
if (sm sign<4’ d12
&& x_coordinate>=sml_x_coordinate
&& x_coordinate<=sm2 x coordinate
&& y coordinate>=sml_y coordinate
&& y coordinate<=sm2 y coordinate
) begin

gameover<=1;
end
else if (smm sign<4’ d12
&& x_coordinate>=smml_x_ coordinate
&& x_coordinate<=smm2 x coordinate
&& y_coordinate>=smml_y coordinate
&& y coordinate<=smm2 y coordinate
) begin
gameover<=1;

end

x_coordinate r<=x_coordinate—pl x coordinate;
y_coordinate r<{=y coordinate—pl y coordinate;

end
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if(x coordinate>=pl x coordinate+8 dl
& x coordinate<=p2 x coordinate+8 dl
& y_coordinate>=pl_y coordinate
&& y coordinate<=p2 y coordinate
) begin
raddr<{=x coordinate r+15 d20%y coordinate r;
end

RIBITEHAYAARX_coordinate_r5y_coordinate_r, itE3IMIraddr, {E#i24ROM,
« wdatafSifiE

if(dead sign
& x coordinate>=8" d73
&& x_coordinate<=8" d132
& y coordinate>=8" d52
&& y coordinate<=8"d97
) begin
wdata<=dout_dead;

end
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BEidplayer_signfIE, CEHERRIAYIIIRAIER, MTISCEL T AR

case (player sign)
3°d0: begin =«
end

37dl: begin = « *
end
37d2: begin = * *
end
37d3: begin =« *
end
3°d7: begin e o «
end

endcase
Bidjump_sign@EBER, FIbERBEEEIEZNE :

if (jump_sign==3"1b000) begin /A Bk
end
else begin

end
Bidrun_signfYfE, EEAMBERNARRSHER.

case (run sign)

2°b00: begin
if (dout p0 run0[3:0]==4"b000) wdata<=dout bk;
else wdata<=dout p0 run0[15:4];

end

2’b01:begin
if (dout p0 runl[3:0]==4"b000) wdata<=dout bk;
else wdata<=dout p0 runl[15:4];

end

2’b10: begin
if (dout p0 run2[3:0]==4"b000) wdata<=dout bk;
else wdata<=dout p0 run2[15:4];

end

2’bll: begin
if (dout p0 run3[3:0]==4"b000) wdata<=dout bk;
else wdata<=dout p0 run3[15:4];

end

endcase
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/ /At (R E A )
always @(posedge clk) begin
//,/]’Jﬁ:ﬁ
if (menu sign||select sign) begin
end
else if(dead signe * ¢
end
else if(stop signe * ¢
end
else begin e =
/TR
if( x_ coordinate>=8" d151 « =
) begin
end
/I N
else if(x _coordinate>=pl x coordinate+8 dl s ¢ «
) begin
end
//BERGI
else if(sm sign<4’ dl2e = «
) begin
end
//BERG 2
else if(smm sign<4’ dl2e « «
) begin
end
end
/) AR IR
if (b_x_coordinatetbk_x coordinate<=199) begin
end
else begin

end

BTERREXSRMIsignflcoordinate EEBEAIFIERIRE, RRILSRNBERIEif-elselReh, X, ERMARIINSKET,
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if (dout p0 run0[3:0]==4"b000) wdata<=dout bk;
else wdata<=dout p0 run0[15:4];
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if(x coordinate>=pl x coordinate

&& x_coordinate<=p2_x_coordinate

&& y coordinate>=pl y coordinate

&& y_coordinate<=p2_y_coordinate

) begin
/ /it %
if (sm sign<4’ dl12
&& x_coordinate>=sml_x_coordinate
&& x_coordinate<=sm2_x_coordinate
&& y_coordinate>=sml_y coordinate
&& y coordinate<=sm2 y coordinate
) begin

gameover<=1;

end
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(554145

always @(posedge clk) begin
if (lrstn) begin
menu_sign<=1;
//BEES
select sign<=0;
background_sign<=0;dead_sign<=0;stop_sign<=0;gaming<=0;
jump rstn<=0;
roll rstn<=0;
end
else if(bk _to menu) begin
menu_sign<=1;
//BEES
select sign<=0;
background_sign<=0;dead_sign<=0;stop_sign<=0;gaming<=0;
jump rstn<=0;
roll rstn<=0;
end
else if(select_st) begin
select sign<=1;
//BEES
menu_sign<=0;
background_sign<=0;dead_sign<=0;stop_sign<=0;gaming<=0;
jump rstn<=0;
roll rstn<=0;
end
else if(gamest) begin
background sign<=1;gaming<=1;roll rstn<=0;
//BEES
select sign<=0;menu sign<=0;stop sign<=0;dead sign<=0;
end
if (gaming) begin
if (gameover) begin
background sign<=1;dead sign<=1;
gaming<=0;
end
else if(stop) begin
stop sign<=1;
gaming<=0;
end
else if (jump) begin
if (jump sign==2"b00) begin
jump_rstn<=0;
readytojump<=1;
end
end
else begin
if (jumping) begin
readytojump<=0;
end
Jjump_rstn<=1;
roll rstn<=1;
end
end
else begin
Jjump rstnd=1;
roll_rstn<=1;
end
end
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FregD #(32) J fq(

.k (JumpTime),
.clk (clk),
.rstn (jump_rstn),
.y (jump clk)

)

always @(posedge clk) begin
if (Irstn) begin
jump rstn<=0;
end
else if (HfhtHdl) begin
jump rstn<=0;
end
else if (jump) begin
if (jump_sign==2"b00) begin
Jjump rstn<=0;
readytojump<=1;
end
end
else begin
if (jumping) begin
readyto jump<=0;
end
jump rstn<=1;
end

always @(posedge jump clk) begin
if (Irstn||bk to menu) begin
/ /¥
pl x coordinate<=pl x coordinate0;
p2_x_coordinate<=p2_x coordinate0;
pl vy coordinate<=pl y coordinate0;
p2_y_coordinate<=pl_y coordinateO+p height;

jump_sign<=3"h000;
Jjumping<=0;
end
else if (readytojump) begin
if (jump_sign==2"b00) begin
Jjumping<=1;

pl y coordinate<=pl y coordinatel
p2_y coordinate<=pl_y coordinatel+p height;
end
end
else if(gaming) begin
case (jump_sign)
3’b000: begin
if (jumping) begin
jump_sign<=3"b001;

pl y coordinate<=pl y coordinate2;
p2_y coordinate<=pl_y coordinate2+p height;
end
end
3’b001: begin
jump_sign<=3"h010;

pl_y coordinate<=pl_y coordinate3;

p2_y coordinate<=pl y coordinate3+p height;
end
3’b110: begin

jump sign<=3"b000;

Jjumping<=0;

pl_y coordinate<=pl_y coordinate0;

p2 y coordinate<=pl y coordinateO+p height;
end
default: begin

jump_sign<=3"b000;




end
endcase
end

end

FFEoIREE, ERENEES (BljumpingE20) . BfERunTimeldiA), Xrun_signi®i®, FiRiErun_signXs Ay MARIRAEIE.
jumpingG38EY, AYISETREENERES, readytojumpfESSHTIRIHR T BUEBM R AT (LARER .
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FregD #(32) RUN fq(

k (RunTime),
.clk (clk),
.rstn (rstn),

Ly (run_clk)

)

always @(posedge run clk) begin

if (lrstn) begin
run sign<=2"b00;

end

else begin
if (gaming) begin

run_sign{=run_sign+l;

end

end

end
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/ /BENLECE 2

Random random (

.clk (clk),
.rstn (rstn),
.en (en),

. randnum (sm_kind)

)
always @(posedge roll clk) begin
if (!rstn||bk to menu) begin
//WIEE
sm sign<=4"bl111;
en<=0;

sml_x_coordinate<=sm x_coordinate st;

sml_y coordinate<=sm_y_coordinate_st;
sm2_x_coordinate<=0;
sm2_y_coordinate<=sm_y_coordinate_ st+sm_height;

end
else if(gaming) begin
/ /I
//xMehR
if (sm2_x_coordinate==0) begin
en<=0;
sm_sign<=sm kind;
sml_x_coordinate<=sm_x coordinate st;
sm2_x_coordinate<=sm_x_coordinate st+sm_length;
end
else if(sm2_x_coordinate==1) begin
en<=1;
sml_x_coordinate<=sml_x_coordinate-1;
sm2 x coordinate<=sml x coordinatet+sm length-1;
end
else begin
sml_x_coordinate<=sml_x_coordinate-1;
sm2 x coordinate<=sml x coordinatet+sm length-1;
end
//yMERR
if (sm sign<4’ d8) begin
sml y coordinate<=sm y coordinate st;
sm2_y_coordinate<=sm_y_coordinate st+sm_height;
end
else if(sm sign<4’dl12) begin
sml y coordinate<=pm y coordinate st;
sm2_y_coordinate<=pm_y_coordinate_ st+pm_height;
end
else begin
sml y coordinate<=sm y coordinate st;
sm2_y_coordinate<=sm_y_coordinate st+sm_height;
end
end

end
LAI—N 45, KBt, (GOt BIMETERA, “ENERAETRR, (FE6epETHm)
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//Animation CUH:
always @(posedge roll clk) begin
if (lrstn) begin
bk x coordinate<=0;
end
if (gaming) begin
if (bk x coordinate==8"d199) begin
bk x coordinate<=0;
end
else begin
bk_x_coordinate<=bk_x_coordinate+l;
end

end

//PNT_CUH:
/) FAGIHREIR
always @(posedge clk) begin
if (b x coordinate+bk x coordinate<=199) begin
raddr_bk<{=b_x_coordinatetbk_x coordinate+15 d200%b_y coordinate;
end
else begin
raddr bk<=b x coordinate+bk x coordinate—199+15 d200%b y coordinate;
end

end

FRSERYBIERNSIERMES COUrILIRERERE) , SR—ERE, JNEENEIRAIRbK x_coordinateFHTIEFRML
¥, FHIEEMAraddr_bkRYITEH, Zb_x_coordinate+bk_x_coordinate>199, ELk&EraddriEENEIT ™—1T, REEIER, FRLAXT
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| | r£1=[0, 0, 0, 17, 26, 26, 26, 25, 23, 23, 23, 22, 23, 23, 23, 23,0, 0, 0, 27, 26, 26, 26, 25, 23, 23, 23, 22, 23, 23, 23, 23, 0, 0, 0, 27, 26, 26, 26,
25,23,23,23,22,  23,23,23,23, 25,25,25,25,  26,26,26,26, 27,27,27,27]
rf2=[26, 26, 26, 26, 0, 0, 0, 27, 26, 26, 26, 25, 23, 23, 23, 22, 23, 23, 23, 23, 0, 0, 0, 27, 26, 26, 26, 25, 23, 23, 23, 22, 23, 23, 23, 23, 0, 0, 0, 23, 25, 25, 25, 26
27,27, 27, 32, 33,33,33,33, 32,32,32,32, 33,33,33,33, 35,35, 35,35]
rf3=[36, 36, 36, 36, 0, 0, 0, 37, 36, 36, 36, 35, 33, 33, 33, 32, 33, 33, 33, 33, 0, 0, 0, 37, 36, 36, 36, 35, 33, 33, 33, 32, 33, 33, 33, 33,0, 0, 0,
37, 36, 36, 36, 35, 33, 33, 33, 32, 33, 33, 33,33,  35,35,35,35,  36,36,36,36, 37,37, 37, 37]
rfa=[36, 36, 36, 36, 0, 0, 0, 37,  36,36,36,35, 33,33,33,32, 33,33,33,33,0,0,0,37,36,36,36,35, 33,33,33,3233,33,33,33, 00,033
35,35,35,36, 37,37,37,42,  43,43,43,43,42,42,42,42, 43,43, 43,43, 45,45, 45, 45]
rf5=[46, 46, 46, 46, 0,0, 0, 0,0, 0, 0,0, 0, 0, 0, 0, 23, 23, 23,23, 23,23,23,23, 23,23,23,23, 23,23,23,22
23,23,23,25,  23,23,23,23,23,23,23,23, 17,17,17,22, 23,23,23,23, 23,23,23,23, 23,23,23,23, 23,23,23,23,23,23,23,22]
rf6=[23, 23, 23, 33, 32, 32, 32,32, 27,27,27,27, 26,26,26,26, 27,27,27,27, 27,27,27,27, 27,27,27,27, 27,27,27,26,
27,27,27,32, 27,27,27,27, 26,26,26,26, 25,25,25,26, 27,27,27,27, 27,27,27,21, 27,27,27,27, 21,21,21,26]
rf7=[27,27,27,32,  27,27,27,27, 26,26,26,26, 25,25,25,25, 23,23,23,23, 23,23,23,23, 23,23,23,23, 23,23,23,22,
23,93, 23, 25, 23, 23, 23, 23, 22, 22, 22, 22, 17,17,17,22, 23,23,23,23, 23,23,23,23, 23,23,23,23, 23,23,23,22]
rf8=[23, 23, 23, 33, 32, 32, 32, 32, 32,32, 32, 32, 27, 27, 27, 27, 26, 26, 26, 26, 27,27, 27, 27, 27, 27, 27, 27,
27,27, 27, 26, 25, 25, 25, 26, 27,27, 27,27, 927,27,27,27, 27,27,27,26, 25,25, 25, 26]
rf9=[27, 27,27, 27, 27,27,27,27, 27,27,27,27, 27,27,27,27, 22,22, 22 22 22 22 22 22 922 92 92 92 22 922 22 22]

In [1]: M die={11:700001", 12:7000107}
die[13]="00011"
die[14]="00100"
dic[15]="00101"
dic[16]="00110"
die[17]="00111"
dic[21]="01000"
dic[22]="01001"
die[23]="01010"
dic[22]="01001"
die[24]="01011"
die[25]="01100"
dic[26]="01101"
die[27]="01110"
die[31]="01111"
die[32]="10000"
die[33]1="10001"
die[34]="10010"
die[35]="10011"
dic[36]1="10100"
die[37]="10101"
dic[38]="10110"
die[39]1="10111"
dic[41]="11000"
die[42]="11001"
dic[43]1="11010"
dic[44]="11011"
dic[45]="11100"
die[46]="11101"
dic[47]="11110"
dic[0]="00000"

[P T ]



module pwm_gen (///i%ftbh time/period, AL
input [11:0] period, //512¢1k Vdd
input [11:0] h time,
input clk,
output reg wave, pulse

reg [11:0] cnt=0;
always @(posedge clk) begin
cnt{=ent+l;
pulse<=0;
if (cnt>period)begin
cnt<=0;
pulse<=1;
end else if(cnt<{h time>>2})begin//I3/4% &
wave<=1;
end else begin
wave<=0;
end
end

endmodule

module sound (//Jill 5 fsbk
input [11:0] period,
input clk,

output pwm

)

endmodule

module audio#(
parameter speed = 500 0000, effect_speed=500 0000

)

(// IR
input clk, jump, gamein, gamest, //gamest & MKIE 5, gamein/&IREE S
input rstn,

output reg pwm,

output sd
// output [11:0] note
)

endmodule

BERIMARIR

SCIRER:

SETUINPUTHRRR, E2kEREBAMA, STIUEHIFARSAIII8E.

iZiEE:
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A. List of key codes

Graphic keys-to-keycodes map

Key names are on top, with the hexadecimal make code below.

Figure A.1. Keycode map
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module INPUT(
input rstn, clk, gamein
output reg btm=0, gms=0, jmp=0, stp=0, selectst=0
output reg [2:0] playersign=0,

// USB port
inout USB_CLOCK,
inout USB_DATA
)
endmodule

module ps2 transmitter (
input clk,

input rstn,

// ports for input data

input clock in, // connected to usb clock input signal

input serial data in, // connected to usb data input signal

output reg [7:0] parallel data_in, // 8-bit input data buffer, from the USB interface
output reg parallel data valid,// indicate the input data is ready or not

output reg data_in_error, // reading error when the odd parity is not matched

// ports for output date

output reg clock out, // connected to usb clock output signal

output reg serial data out, // connected to usb data output signal

input [7:0] parallel data out, // 8-bit output data buffer, to the USB interface
input parallel data enable,// control signal to start a writing process
output reg data_out_complete

output reg busy, // indicate the transmitter is busy

output reg clock output oe, // clock output enable

output reg data_output_oe // data output enable

B RIER

SEIEK:

-

- SER— T TRIREFAT O, DELLISCORE: xoox BIFZRNEET DR (RAM) £, SMREIAraddr, SRIRIR{ERT

rdata (Eifa) .

TR EEREH=" A\ gamest, gameoverfllstopLARMIEIRE. S/ HIRGTELITEPRZ, gamestBXEEEH

FHaTHY, BEEESETHPREFE0. 158+, stopBMETEEITES, HEstopZiRl; gameoverBUEFLEITET, BHEWE]

gamest,

by =]
=]




waddr

amest—>1

g €—raddr—
——gameover—] Ccu —ROM _raddr—»
RAM
ROM wdata—»

stop——>

——rdata—>
we

ErEclk, rstniYBEERE

IR

WLEEERNTR, BMIFRIFEREEEROMP, CUESZgamest (FEXFHIA) . gameover (FEEEIR) Flstop (FEKE(F) =FMES, HRIEKEIN
TEIESRERBRETHBETLUANE, FEESXDEHRESZRRERFRAM, MROMIERRMAFRSEIRAMAISS R &,

REERE:

T OHRIRSE |

gameover » GameOver

Stop: ce = 0 (ITEEHMELEITEY)
stop
Add: score++ Istop

Clear: score = 0

gameove;

gamest

stop

SetROMAddr: ROM _raddrig EF3d

R HERTERIANIE. countnum
SetAddr: i§BERAMB b, @
countnum++, ROM _raddr++
A

We: we = 1 (RAMB(EREFTF)

count: BMEFANINAZ*S,
Ficountit#g

AddAddr: SHENFTEEIHE—ERNIE
il

SetROMAddr

countnum: —H5#F,

GameOver: ce = 0 (FHEE8E1ETED) >=14 Fcountnumit#

countnum < 5

AddAddr




BMRSHER:

GameOver: FEREERRE, ITHRELITS.

Idle: R, FIFAdd. Stop. GameOveriRZiAHIEEIHE,

Stop: EH{Ehk, BETD.

Add: o#+1,

Clear: B=5#.

SetROMAddr: ZEROMIYERIAE MBI (EIFFIR) .

Pass: ZSKZ, ATEE—MAIHEL.

SetAddr: REBHIE,

We: FTHEFEE.

AddAddr: SFlEbIHE—EMNEN, BAE—FENT—MIE.

FREEESetROMAddr (IREROMATES L) RERMIGE, FEEKSetAddriZRT 72/NEH. XEERNEHIESHFERRLSHN, EILROM
ROBEETE EFHEF4E, ROMAET— EFHEA SEENZISEIAINEE, B TF— M EFNo7seaiaasEmt, —3HER2/NE. BEitg
SetROMAddHZRI2ANEES, EEHAIFENSEREESREL.

B



/ /AR AR KN ATRT, KN 512K RAMAE fif

module ScoreBoardCU (
input clk, rstn,

input gamest, gameover, stop,

input [8:0] raddr,
output [11:0] rdata

)

wire [11:0] wdata; //wdata JEHZROMIKI% H AIRAMIK Hiy N

reg [23:0] CNT; [/, A AR RS E N 4
reg [19:0] score; //43%(, 14BCDRYAFik

wire [8:0] waddr; //RAMIT) 5 it

reg [7:0] ROM raddr;//ROMIFIsEHh 1

reg [3:0] count, tempScore;

reg [2:0] countnum;

//tempScored s Y7 IE1E B N5
//countnumfl LT [ count 2 7E 5 ANRAMIL AR 1 (11 H &, 7RIS b E ke .

reg [3:0] State; //State of the State machine
reg we, ce, add, clear, clearCNT; //we for RAM, ce for CNT, add for score

reg [5:0] offset; //BiALARi (WAL &
reg [2:0] x, y; //xFlyFERAM_ETHI RS . A bR

parameter Idle = 0, Stop = 1, Add = 2, Clear = 3, SetROMAddr = 4, Pass = 5, SetAddr = 6, We = 7, AddAdd

r = 8, GameOver = 9;
parameter T = 10000000;

always @(posedge clk) begin//iH##}, Hil210. 1FF (10000000 ) HVk Hadd(E 5 IFHE .

if(!rstn) begin
CNT <= T;
add <= 1'b0;
end

else if(clearCNT) begin

CNT <= T;

add <= 1'b0;
end
else if(ce) begin

if (CNT == 0) begin

CNT <= T;
add <= 1'bl;
end
else begin
CNT <= CNT - 1
add <= 1'b0;
end
end
else add <= 1'b0;
end

always @(k) begin//4E¥"tempScore

case (countnum)
3°d0:  tempScore
3°dl:  tempScore
3°d2:  tempScore
3°d3:  tempScore
3" d4:  tempScore

score[19:16];
score[15:12];
score[11:8];
score[7:4];
score[3:0];

default: tempScore = 4’ b0;

endcase

end

always @(posedge clk) begin//4ki %
if(Irstn)  score <= 20" h0;
else if(clear) score <= 20’ b0;
else if (add) begin
/ /3K B2 %842 1BCDIG AR ik score F I8 R4, #score ik FI99999MIAAE . i FIi, KA HS

end

end

always @(posedge clk) begin//4ifVIRAS
[/ FRIRAS e e B RS,

end

K, 40

always @(posedge clk) begin//% AR B H(55
we <= 1'b0; ce <= 1'bl; clear <= 1’b0; clearCNT <= 1’ b0;

case (State)




Stop: ce <= 1'b0;
Add: countnum <= 3’ b0;
Clear: begin
countnum <= 3’ h0;
clear <= 1'bl;
clearCNT <= 1'bl;
end
SetROMAddr: begin
count <= 4’ b0;
case (tempScore)//ifHl 745
4 d0: ROM raddr <= 8 d0;
4 dl:  ROM raddr <= 8 dl6;
4 d2: ROM raddr <= 8 d32;
4°d3:  ROM raddr <= 8 d48;
4 d4: ROM raddr <= 8 d64;
4 d5:  ROM raddr <= 8 d80;
4 d6: ROM raddr <= 8 d96;
4 d7:  ROM raddr <= 8 dl112;
4 d8: ROM raddr <= 8 d128;
4°d9:  ROM raddr <= 8 dl144;
default: ROM_raddr <= 8 d0;
endcase
end
SetAddr: begin//¥EEHhE, [N i bt
x <= 3'b0;
y <= 3'bl;
countnum <= countnum + 3 bl;
offset <= countnum * 3’ d4 + 8 d27;
ROM_raddr <= ROM_raddr + 8 bl;
end
We: begin
we <= 1"bl;
count <= count + 4’ bl;
end
AddAddr: begin// 5 [F—hH7H i) N —AN ik
ROM raddr <= ROM raddr + 8 bl;
if(x < 3°d2) x <= x + 3 bl;
else begin
y <=y + 3bl;
x <= 0;
end
end
GameOver: ce <= 1'h0;
endcase
end

assign waddr = y * 6" d47 + x + offset;// M AL bR AR & & a5 Hohik

ROM NUM_ROM (
.addra (ROM raddr),
.clka (clk),
.douta (wdata)

RAM ScoreBoardRAM (
//write ports
.addra (waddr),
.clka (clk),
.dina (wdata),
.wea (we),
//read ports
.addrb (raddr),
.clkb (clk),
.doutb (rdata)

)

endmodule
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module PNT tb;
e =t

parameter Period = 1.0;

parameter TimePerFrame = 5;
parameter JumpTime = 4;

parameter RollTime = 2;

parameter H LEN = 4;
parameter V_LEN = 4;

parameter HSW t = 0;
parameter HBP t = 1;
parameter HEN t = 15;
parameter HFP t = 2;

parameter VSW t = 0;
parameter VBP_t = 1;
parameter VEN t = 15;
parameter VFP_t = 2;

/1 BAES

reg clk;

reg rstn;

reg bk to menu;
reg gamest;
reg stop;

reg jump;

/ /S ES

wire [3:0] red;
wire [3:0] green;
wire [3:0] blue;

wire hs;
wire vs;
PNT #(
. TimePerFrame (TimePerFrame),
. JumpTime (JumpTime),
.RollTime (RollTime),
H LEN (H LEN),
.V LEN (V_LEN),
JHSW t (HSW t),
JHBP_t (HBP_t),
JHEN t (HEN t),
.HFP t (HFP t),
LVSW t (VSW t),
LVBP t (VBP_t),
CVEN_t (VEN_t),
LVFP t (VFP_t)
Jpnt (
.clk (clk),
.rstn (rstn),
.bk to menu (bk_to_menu),
. gamest (gamest),
. stop (stop),
. jump (jump),
. red (red),
. green (green),
.blue (blue),
.hs (hs),
Vs (vs)

initial begin
clk=1;

forever begin




#(Period/2) clk="clk:
end

end

initial begin
rstn=0;
bk_to menu=0;gamest=0;stop=0; jump=0;
#(Period) ;
rstn=1;
#(Period*125) ;
gamest=1;
#(Period*10) ;
gamest=0;
#(Period#50) ;
Jump=1;
#(Period*50) ;
Jump=0;
#(Period*10) ;
stop=1;
#(Period*10) ;
stop=0;
#(Period*10) ;
gamest=1;
#(Period*10) ;

gamest=0;

end

endmodule

(FESREE

FASHHRTTH, BEEN6* 16D MERRRE T, MEMRIUESHIEL.
{PEESITE:

200. 000 ns 400. 000 ns 600. 000 ns 800. 000 ns

S EARIR:

{RE SRS



“timescale lns / lps

module audio tb(
)
reg clk=0;
always @(k) begin
forever begin
H2;
clk="clk;
end
end
sound sd(
input [11:0] period
input clk,
output pwm
.period(7),
.clk(elk),
. pwm (pwm)
)

endmodule

(FEEREE:

flperiod=7,pwm SIS, RRIRIEHEHEERS, soundRBRIBE AT periodskF AR RSRERMIIESAR, XEIESZEAILL
BIXSpwm A ER IS ERISEIE NS, VET SR/ \ITIRE.

it RIER:

{RESCIH{UES:

module CU tb();
reg clk, rstn, gamest, gameover, stop;
ScoreBoardCU ScoreBoardCU_dut (
.clk (clk)
.rstn (rstn),
. gamest (gamest),
. gameover (gameover),
.stop (stop)
)

initial begin
gamest l;

gameover = 0;

stop 0;

clk = 0;

rstn 0;

#4 rstn = 1;
end

always #1 clk “clk;

endmodule



SEATGameOverikZ, HiAgamest5S/G

Untitied 3¢

Q W a a ¥ ¥

i stop.
W wdatal11:0]
W score[19:0]

& clear

HaddESEIHkAT,

¥ waddr{8:0]

' clear

22h i goba iy

RTLEBERE:

EERI

TREARIR




Project Summary x| Schematic »  Schematic (2) x

? 80O
- @ a 2 & ¢ 389Cels 20UOPorts 984 Nets
cnt_rag(310]
=
L e o P
° o
o o O pom
game =g
s
o
G IBUF_inst S
ek ° [ ]
Tour Koyt [ usB cLock
uss oo o
ss oATA, ane "
men TS ' g o meny bhua0) D ez
D Y [ oaen 0 g = ‘ganig
Lk ‘ 20 o0 J ‘ o, e PO M -
weuT | 0] l FTL_REG_SYNC oy g TR O
J RifL_REDUCTION_CR + o3y D wiizo
e - =
USB_DATA
eniz0 i
"
[T e
RIL suB
Jpp— — =
BN Shim R IR
Project Summary x | Schematic »  Schematic (2) x 2?2 @
- @ e H xu O c 8Cells 26O Ports 209 Nets &
> gaming
> mping
o 0
player_sianiz:0] - Backgraund_sgn
B coominake? 0]
[ o
background sgn | | o=ed_sgn.
i cooarater 9] 1 ==
dead sign | gaming
amng Lmp sgri2)
jump_sgniz6] [ mens_sgn
Jmping [ paya_agnl
men_sgn | o1 _x_coordnas
oo [ oy coomarat
_to_meny [ L
e amuE et | | b to_mem 1y coordnotel? I £ x_cooranst gameower ‘-;Em
- o = 52+ coordratelr ) 2y coonarat uasariag) aaarsiia0)
— Gmeover 02 v coodnaelr o | Tweairol a0 |
gamest > st ron_si70] T E— oo aoui119)
o 5 e sec_sgn I a5
o o 3 sor(ad] S son: L nai 1]
sact st ssieq st mn_sgr{oi] S sgnt —
o ) st 3 coorsnar0 S+ cooranat " N
s D Sme_y_ om0 iy oo _mem_gan_¢
S ] 2 cooranat e
FIe) =] Sy coorarat
mix coorinok? 0 ! . coordna
Smiy_cooraneir 0 s _y_coordna
2 cooranair ) 52 . coordna ok racsd140] Do
T e et el e o = e
[y ) = i 1 B roaso
Anmaton CU PRT_CU B . en
oOF
< wiz o -
[-]
vt | o ek ant e O
B0 renet | oST
RTL v w0
BT LRIR
o B wir
G
=g
n D
et
A ] | erim g
[ o {
o= — J | | = = .
.....Dt e e S ]
D, | - < -
. 1 e, sme

SRR




et

HHRISEIR

Project Summary x | Schematic

- @ a N K

»  Schematic (2)

x

c

26O Ports 691 Nets

280

BRERBER:
BiRERS
Resource Utilization Available Utilization %
LUT 2157 63400 340
FF 896 126800 0.71
BRAM 71 135 52 59
10 20 210 952
MMCIM 1 6 16.67
LUT 3%
FFE 1%
BRAMA 53%
10 10%
MMCIM 17%
0 25 50 75 100

Utilization (%)



(5jEd

A4 79100MHz
Setup Hold Pulse Width
Worst Negative Slack (WNS): 0616 ns Worst Hold Slack (WHS): 0.098 ns Worst Pulse Width Slack (WPWS): 3.000 ns
Total Negative Slack (TNS): 0.000 ns Total Hold Slack (THS): 0.000 ns Total Pulse Width Negative Slack (TPWS). 0.000 ns
Number of Failing Endpoints: 0 Mumber of Failing Endpoints: 0 Number of Failing Endpoints: 0
Total Number of Endpoints: 2976 Total Number of Endpoints: 2976 Total Number of Endpoints: 997

All user specified timing constraints are met.
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