波形发生器原理

[image: image1.png]Mlwkenten

rov |

]

=yt

B4 DDS A& HE




工程文件
[image: image2.png]] add_1024x8 unsigned.mif
] fangbo_1024x8 unsigned.mif
] sanjiac_1024x8_unsigned.mif
] sin_1024x8 unsigned.mif

] sub_1024x8 unsigned.mif

] trap_1024x8 unsigned.mif
] add RoM.qip

] fangbo_ROM.
) sanjiac_ROM.qip

) sin ROM.qip.
] sub ROM.qip.
] trap ROM.qip
5] 0D top.asf
DDS top.apf
) oDs top.qws

) DS top. nativelink simulation.rpt
[£] fangbo_ROM_syn
(] sanjiac ROM_syn.v
(] sin ROM_syn.v

5] add_ROM.vhd

=] DD tophd

(2] fangbo_ROMvhd

[£] fangbo_ ROM instvhd
(2] Frequency.ctrlvhd

(2] sanjiac_ROM.vhd

(5] sanjiac_ROM_insthd
(5] sin ROM.vhd

2023/7/9 23:01
2023/7/9 23:15
2023/7/9 23:15
2023/7/9 23:15
2023/7/9 23:29
2023/7/9 23:02
2023/7/9 23:05
2020/7/20 23:45
2023/7/9 23:16
2023/7/9 23:16
2023/7/9 23:04
2023/7/9 23:07
2023/7/9 23:29
2023/7/9 23:15
2023/7/9 23:32
2023/7/9 23:29
2023/7/9 23:16
2020/7/20 23:45
2023/7/9 23:16
2023/7/9 23:05
2023/7/9 23:21
2023/7/9 23:16
2023/7/9 23:17
2023/7/9 23:17
2020/7/20 23:45
2020/7/20 23:45
2023/7/9 23:16

MIF 32t 168
MIF 32t 168
MIF 32t 168
MIF 32t 168
MIF 32t 168
MIF 32t 168
QP 1x8
QP 1x8
QP 1x8
QP 1x8
QP 1k8
QP 1k8
QSF et 5K8
Quartus II Proje. 2k8
Qws sk ak8
RPT 2t 1x8
vk 21K8
vk 21K8
vk 21K8
VHD 2t 7K8
VHD 2t 5K8
VHD 2t 7K8
VHD 2t 1x8
VHD 2t 1x8
VHD 2t 7K8
VHD 2t 1x8
VHD 2t 7K8





程序文件
[image: image3.png][Project Navigator 1ax|[ @ ‘Compilation Report -DDS_top DDS_top.vhd a
Enity; BaNnT o el 0S8 2
Ay cydone IvE: EP4CESE22C8. T
4 588 pos_top 2 LIBRARY ieee;
%, 2dd_ROM_sddROM 3 USE sece.std logic 1164.all:
N
b % fangbo_ROM:_fangbo_ROM N s
583 Frequency_ciri_Frequency_ctrl 6 [EENTITY DDS_top IS
b % sanjao_ROM:_sanjiao_ROM 7 B PORT (
» % sin_ROM_sn_ROM 8 c1k_sou : I sTD_rocic; -
b %X i ROW, b ROM 9 rstn : 1§ sTD_rocIc:—-Bfi . ~ ! !
b ROMi s P 10 wave_select : IN STD LOGIC VECTOR(2 DOWNIO 0):--EW/#EF%: ootffifizin, 0LOWIMEITE OIS A, 1008E B FIE, 101 MM BHHE, 1100E I
5 ¥, trap ROM:trap ROM 1 wave : OUT STD_LOGIC_VECTOR (7 DOWNIO 0)--RHBF
88 wave._seli_wave._sel 12 )
13 | =Np DDS_top:
“ i V||
= 15 [JARCHITECTURE behave OF DDS_tep IS
> Herarchy Fles | o pesonunts | X 4|p|| 16 [ --mlfciEs
17 B COMPONENT wave_sel IS
Tass LEET| B BORT (
13 c1k_sou + 1IN sTD_LoGIC
20 rstn : 1IN sTD_rocIc:—-Bfi
21 wave_select : IN SID LOGIC VECTOR(2 DOWNTO 0):--001fitfisin: OL0WMISH, 011MHZR B, 10TRB BRI, 1105 T
22 douta_fangbo : IN SID LOGIC_VECTOR (7 DOWNTO 0):
v B3 StartProject 23 douta_sanjiac : IN STD_LOGIC VECTOR(7 DOWNTO 0!
b (3 Create Design 22 douta_sin  : IN STD_LOGIC VECTOR(7 DOWNIO 0):
» [ Assign Constraints 25 douta_add IN STD_LOGIC_VECTOR(7 DOWNTO 0)
b Conpten 26 doura sub IN STD LOGIC VECTOR(7 DOWNTO 0) ;
s 27 douta_trap 1IN STD_LOGIC_VECTOR(7 DOWNTO 0)
v > [P Analyss & Synthesis 28 wave : OUT STD_LOGIC_VECTOR(7 DOWNIO 0)
W Fitter (Place &Route) ad 29
« v 30 END COMPONENT:
)
fsats 28Xl 5 & coweowmr Frequency_ctrl IS
Module % Progress O Time 33 B BORT (
Analysi & Synthesis[INECTEZRND 00: 34 clk_sou : IN STD_roGIC:
35 frequemcy i IN SID_LOGIC VECTOR(7 DOWNIO 0):
36 aaara : OUT STD_LOGIC VECTOR(S DOWNIO 0)
37





[image: image4.png]BaNnT

Y -]

1

LIBRARY ieee
USE 1ees.std logic_1164.all;

Wik
EIENTITY wave_sel IS
B  PORT (

c1x_sou + IN STD_L06IC;

st n + 1 sTo 16618l

wave_select i IN STD LOGIC VECTOR(2 DOWNTO 0):

douta_fangbo IN STD_LOGIC_VECTOR(7 DOWNTO 0)
douta_sanjiao : IN STD_LOGIC_VECTOR(7 DOWNTO 0)
douta_sin IN STD_LOGIC_VECTOR (7 DOWNTO 0)
douta_add  : IN STD LOGIC VECTOR(7 DOWNTO 0)
douta_sub IN STD_LOGIC_VECTOR(7 DOWNTO 0)
douta_trap IN STD_LOGIC VECTOR(7 DOWNTO 0)

wave + OUT 3T_LOBIC_VECTOR (7 DOWNTO 0)-—iHiEiF

)

END wave_sel;

[EIRRCHITECTURE behave OF wave sel I

BIBEGIN

.

[ seemn

B  IF(rst_n='0') THEN

E wave <= 7000000007 ;B3

Bl ELSIF (clk_SOM'EVENT AND clk S0M = '1') THEN

8 CASE wave_select I5—-001fitfisin, OIORIHTTE, OLLMIKE AR, 1008 MIBIAE, 101 RMEBAFE, 11088 BILE

WHEN 70017 =>

wave <= douta_sin;
WHEN "010" =>

wave <= douta_fangbo:
WHEN "011" =>

wave <= douta_sanjia
WHEN "100" =>

wave <= douta_add;
WHEN 101" =>

wave <= douta_sub;
WHEN "110" =>

1106t #h R




[image: image5.png]USE i1ees.std logic_1164.al
USE ieee.std logic_unsigned.all:

Bl B mE

EENTITY Frequency cerl Is

8 eorT (
clk soM ¢ IN STDL0GIC:
frequency : IN STD_LOGIC VECTOR(7 DOWNTO 0)
saars : OUT STD_LOGIC_VECTOR (S DOWNTO 0)

END Frequency_ctrl]

EIARCHITECTURE behave OF Frequency ctrl Is
L SIGNAL addr_sum : STD_LOGIC_VECTOR(S DOWNTO 0)

= "0000000000";

Eszemy
B PROCESS (clk_som)

[ =eew

5] IF (cli SOM'EVENT AND clk SOM = '1') THEN

addr_sum
END IF;
END PROCESS:

addr_sum + ("00" & frequency)

adara <= sddr_sums - AL

END behave;





ROM IP核
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Testbench
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wave_select => wave_select

BROCESS

vave select<="000";
VAIT for 100 ns;
ot

vave, select<s"001%;
VAIT for 160000 ns

wave_select<="010
WAIT for 100000 ns

wave_select<=n01l
WAIT for 100000 ms;

wave_select<="100"
WAIT for 100000 ns;

wave_select<="1017;
WAIT for 100000 ns

wave_select<="1107;
WAIT for 100000 ns

WAIT;
END PROCESS init;

Blalways : PROCESS

sECIN
clk_soMe='0
WAIT for 10
clk_soMc=111;

WAIT for 10 ns;

END PROCESS always:

END DDS top arch:
i )





仿真图
整体仿真图
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相位累加器模块
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波形选择模块
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正弦波ROM
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三角波ROM
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方波ROM
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递增斜波ROM
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递减斜波ROM

[image: image18.png]



梯形波ROM
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