设计文档

数据从端口进入后，使用150MHz的时钟再打一拍（采样一次），然后经过第一个CIC滤波器，将速率降为10MHz，然后再经过一级CIC滤波器，将速率降为2MHz，最后再经过一个FIR滤波器，将速率降为1MHz。FIR滤波器截止频率设置为25KHz。
工程文件

[image: image1.png]B BHES e B

Xt 2020/9/17 23:54  zisE

. fir_fiter.cache 2020/9/17 22:31  zisE
i fir_filterhw 2020/9/17 22:31  zisE

. fir_fiker.ip_user_files 2020/9/13 22:03  z#E

. fir_fiker.runs. 2020/9/17 22:59  TzisE

. fir_filter.sim 2020/9/17 22:31  zisE

. fir_fiker.srcs. 2020/9/17 22:31  zisE

1] data_1000000_hex signed 16bitet  2020/9/13 16:57  STEITE 5274K8
|7 FIR 25K D2.coe. 2020/9/17 23:03  COE 374 1K8
4 fir_filter.xpr 2020/9/17 23:38  Vivado Project Fi. 11K8
[ testbench behavawcfg 2020/9/17 23:45  WCFG STHE 3K8
] vivadojou 2020/9/17 2354 JOU Seht 2K8
] vivadolog 2020/9/17 23554 wifile 24KB
] vivado_3604backupjou 20209717119 JOU T2kt 1K8
] vivado_3604backuplog 2020/9/17 119 wrifile 2¢8




程序文件
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Project Nenager — fir_filter

VIVADO_progran/FIR_VOUS/ £ix_EiLter_VOU3/fix_Filter_VOO3/Eix_Eilter/fir_filter. srcs/sourcas_L/new/fir_filter. s

RliJ-odule fir_cic_filter(

input clk_in,

input rst_p, / ,
input [15:0] data_in,
output [47:0] data_out, /
“uiou data_out_en

):

Hierarchy | IP Sources |Libraries |Conpils Order

] data_sample=16"d0;
a1ways@(posedze clk_in or posedge rst_p)

jree [1

Sources | 7 Templates

Sourca File Properties

BiE if (rst_p)

@ fir_filter. v data_sample<=16" d0;

else
Location: F/VIVADO_progr an/FIR_VO03/ fix_ilter_VOO3

- data_sample¢=data_in

Modi fied: oday = ire cic_data_tready;
ire [23 : 0] cic_tdata;
ire cic_tvalid;

]cic_compiler 0 il cic compiler 0 (




程序编译
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RTL图
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Testbench
Testbench首先使用readmemh函数去读取事先准备好的原始数据txt，然后进入到程序输入端口，降采样和滤波后输出结果也保存为一个txt文件，便于后续matlab分析。
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jend

1vayse@ (posedge clk_in)
if (data_out_en)
$fdisplay (fid, "%h", data_out) ; VIMHATEE FEHE, #EEFHHIEFFEdata Iz, txt

endmodule




仿真图
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下图可看出采样率降为1MHz
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FIR滤波器系数设计
FIR滤波器系数设计

打开matlab
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输入fdatool回车，打开滤波器设计工具fdatool
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设置如下
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导出coe文件即可

