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程序文件
[image: image2.png].
B
21 Hrodule wave generation(

22 inpuc sys_clk,
2 Snpur sya_zec, //BRFEL

2

25 inpuc [1:0] vave_select, /00 ;01-Z A 10-ERH: 1148
26 inpuc (7:0] frequency data,//HERHIES (ZEHFTUAHELE)
27 input (7:0] amplitude asca,//MRE(EE)

28 output reg [15:0] wave aaca//RiHBR

29 )

30

31 wire

32 wire criangulaz waves

33 wire sawtooth waves

33 wire square_vaves

35 wire (7:0] sin waves

36

37 JIER AR

38 Hoarrier_vave carrier_wave(

39 . clk(ein),
10 © zst(sys_rev,

a1 | Crisngulsr wave (crisngulsz wave),//Z i

2 _ sawcooth_wave (sawcooth_wave) , //Bif

a3 _ square_wave (square_wave), //BIE

aa . sin_wave (sin_wave)//EEH#

15 ):

16

47 reg [7:0] clk_cne=g'a0;

48 aluays@(posedge sys_clk)

19 1% (sys_zst)

50 1K entems a0;

51 else

52 22 (c1k_cnv==trequency_data)//HE el trequency aacallifio-2ss, §E RA Nsou/s2nz=15625008z, f f50u/256/32kz=61038z
53 aos

s else

55 Clk cnt<sclk cnves al;

s6

57 assign clie(clk cnvems'd0)?1'b1:1'b0;//Bid LGRS R

s8

R 10- R 11 1R R
1]

S5 alvaysé(possdge sys_clk)//00NERE ;01

60 B case(wave_select)//amplitude_datal
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output [7:0] triangular_wave,
output [7:0] sawtooth_wave,
output [7:0] square wave,
output [7:0] sin_wave

)i

[7:0] sin_valu=8'do;
[4:0] count=5'd0;





程序编译
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Task

+ b ConpieDesin
v o[> sarsasmies] o

b P Fitter (Place &Route) @ Quamel [
b Assembler (Generate programming fes)

b B TmeQuest Timing Analysis @ Analysis & Synthess was successfl

b P EDANetlst Writer
4 Program Device (Open Programmer)

] vl i D

P <<sech>> v

RllType  ID  Message

» @ 12021 Found 1 design units, including 1 entities, in source file db/mult_aat.tdf
P 12130 Elaborated megafunction instantiation "lpm mult:Mult3"

@ 12133 Instantiated megafunction "lpm mult:Mult3" with the following parameter:
286030 Timing-Driven Synthesis is running

16010 Generating hard_block partition "hard_block:auto_generated_inst”
» @ 21057 Implemented 129 device resources after synthesis - the final resource count might be different
> @ Quartus II 64-Bit Analysis & Synthesis was successful. 0 errors, 0 warnings





Testbench
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nodule wave generation_vig_tst():

reg [7:0] frequency data;

reg [7:0] amplitude data;

reg sys_clk:

reg sys_rst;

reg [1:0] wave_select;
Wi

:0] wave_data;

.frequency data (fFrequency data),
.amplitude data(amplitude data),
.sys_clk(sys_clk),
.sys_rst(sys_rst),
.wave_data(wave data),
.wave_select (wave_select)

)i

sys_rst=1;
4507
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Modelsim仿真
整体仿真，不同波形，不同频率，不同幅值
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1.幅度变化仿真，以方波为例，幅值根据amplitude_data变化而变化
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2.波形切换仿真，正弦波变为锯齿波
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频率（周期）改变仿真，频率（周期）根据frequency_data变化而变化，下图frequency_data=20周期为13311ns左右
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下图frequency_data=40周期为26175ns左右，频率变化了
[image: image11.png]26175.426 ns





整体仿真图
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