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78 graphic_generatori_graphic_gene|
8 voa_synci vga_sync

1 //NGAEERESEREr BRI _ -

2 // 1. AARNEREZEREW, HEEScIK, RALRETHIMEZ. HEEAVARTENHEPESs, THPBESHs, UREEESR. . B.
3 // 2. REveATRE, FEERGT. HEEES,

4 // 3.BEH-REREERW, BHLEHE-HGE, BREFFHESIN: BE. HE. 46, 84, 6. FE. HE. 06
5 // THARESTUBTRETHERE: ACHETUSRFER

6 HBmodule VGA(

7 |input clk,//Bf 8k A4 F A 13MEZ

8 |input rst,//EfL

9 |input Mp,//ERitFEEMD, B —WEAEERW, HAHLFAZT—HAE

10 |output vs,//HEFESVS

11 |output HS,//fTEHESHS

= v|| 12 |output [3:0] R,//#EESR

D ey | Blres | #omd|p|| 13 |output [3:0] G,//FEESE

— — ig ;)l.l‘tput [3:0]1 B //®EESE

o [crtoon <) [ameme.]| 1
ek 17 wire video_on;//BEENES

. 18
S P e—— 19 //veaRlHHEsR
v > b Fite Pacesrone) || 20 Blvga_sync i _vga sync(
v > b assembier (Generatepront| 21 | .1k (clk), //BTEF
v b b TmequestTmngAnayss|| 22 | .rst(rst), //Ef

b B EDANetlst Writer 23 | .hsync(Hs),//fTEHESHS

4 program Device (Openrograni | 24 | .VSYnc (VS), //3E#ES VS
25 | .video_on(video_on)//EEHES
« i vl 26 )i

28 //74RcBEEZES

29 Hgraphic_generator i_graphic_generator(

30 |.clk(clk), //FEf%

31 |.rst(rst),//Efr

32 | .mpem),//EREFERWD, FEH - RERNEERW, HHLFAE-HHE
33 |.video_on(video on), //EEEMES

34 |.R(R),//REES

35 |.6(6),//GfE5
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Bomcommmmiamicond| 3 //>tkroafE SHith
Y98 Fyneivon syne 4  module graphic_generator(clk, rst,MD, video_on, R,G,B):
5
6 input clk, rst;
7 input video_on; //BE&EMES
8 input wp; //BREF R, B —NERRERW, HHLFAE-—HAE
9 output [3:0] R;//EEESR
10 output [3:0] G;//¥&EESc
11 output [3:0] B; //H&ESE
= v|| 12 |
Dvierwey | Bres | #om | 13 reg [11:01 rgb;
14
Tasks. 28 x
15 //ﬁ%ij‘ﬂ@.h\%l]#ﬂ BE. BE. 46, 84, 6. FE&. HE&. 86
Fov: [coplaton ] [cwtomie..)| 16 req
Tk 17  reg )] ;
v 18 wire MD rise;
O e | 19 //pRAEEE—ASHES
v b W Ftter (lace 8Route) 20  always@(posedge clk)
v b B Assembler (Generste progf | 21 MD_buf0<=MD;
v b TimeQuest Timing Analysis || 22
o b EDANetistWriter 23 //DREREFEE—HHEAH
4 program Device (OpenProgram | 24 always@ (posedge clk)
25 MD_bufl<=MD buf0;
“ il V| 26
27  assign MD_rise=MD buf0 & ~MD_bufl;//MDIEEHI EFHE, EIE—RALE - EFE
28
29 //—3sMEE, FLUESMETRE
30 reg [2:0] color=3'd0;
31  always@(posedge clk or posedge rst)
32 HBbegin
33 if (rst)
34 color<=3'd0;//8fL
35 else
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rensnel e e 4 //5¥Ee40 x 480
5 //13vHzE RIS EE 3002
6 //clk = 800 * 525 *30 = 12'600'000 % 13MHz
7 module vga_sync(clk, rst, hsync, vsync, video_on);
8
9 input  clk, rst; //clk=25MHz
10 output  hsync, vsync, video on; //{THE#
11
a V| 12 /1 KFFERE
Dty | B [ Fom || 13 reg [2:0] hcount;
— aax | 14 wire endh;
15 assign endh = (hcount == 10'd799);//i #1800
o ] (o] | T ¢
Task 17 always @ (posedge clk, posedge rst) //25M
v 4 > conptevenn 18 if (rst)
v [ v rrm—— 19 heount <= 10'b0;
v b B Fitter (lace &Route) 20 else
v b B Assembler (Generate prog| 21 if (endh)
v > I TmequestTming Analyes || 22 heount <= 10'b0;
o b EDANetistvinter 23 else
% Program Devie (Open Program | 24 hcount <= hcount + 10'bl; //i #1800
25
. - V|| 26 assign hsync = ~(hcount >= 656 & hcount <= 751); // KFHARHES
tats Tex gg
todse Kicis Y I/EEF RS
reg [2:0] vcount;
wire endv;
assign endv = (vcount == 10'd524);//i #1525
always @ (posedge clk, posedge rst) //25M
if (rst)
[ ]
v
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管脚分配
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9 Node Name Drecton Location 1/0Berk REFGowp  Fitterlocaton  [0Standard  Reserved  Current Stren
e output P vs 3 B3N P vs 25V (cefoul) ma (Gefoul)
2 5[z] output PN YS 3 B30 PN YS 25V (cefoul) ma (defoul)
2 o[ output V7 3 BINL V7 25V (cefoul) ma (defoul)
EED] output P ws 3 BINL P ws 25V (cefoul) A (defoul)
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i wp Input PIAB3 3 BINL PIAB3 25V (cefoul) A (defoul)
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仿真图
整体仿真图
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由于设置的VGA显示分辨率为640 x 480，行同步信号累计525个后才会有场同步信号，由于quartus仿真时间有限，没有仿真到场同步信号的变化。
VGA同步信号产生模块
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由于设置的VGA显示分辨率为640 x 480，行同步信号累计525个后才会有场同步信号，由于quartus仿真时间有限，没有仿真到场同步信号的变化。
RGB图像信号模块
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