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1.  ב 

ḫ ḧ ḧṑḽ￼◌ט ᴭḾᶃӵ￼ӵ ᾭὯ ẈᶎӪ ιҡ ệֹ

ѦᾯӌẈ◌￼ᶃӵι◌ט ᴭῳᶽѭ 15x15  

ü ḽֳ҇Ḙ εᾐѥḪ ᾩ 1Ṇᾩ  

ü ḽ҇ εᾐѥḪ ᾩ 10֪  

1.1   

ὴẑ◒└ᵸῗ ớṕ ◒└ᵸιḜ ӾṄ ᴭԓ￼⅛Ѧӵ ⁞Ὧ Ẽ￼Ӫ

ὴẑι ᵅ⁞ὯἍ ￼ẑᴺệ֧ῳᵅ￼ ‛ ὴẑ◒└ᵸ￼Ẕּ֫ײזẍ┌ιԎѧ

ῳẂּז￼ῗѧӪ◒└ᵸιᴏѭẑᴺѭ ᴭỞᶽṇ￼ ᴁῊ￼ừ֙ι℅Ὴ◒└￼ ‛

ῗᴝ ᴭἍῶӵ ￼ѧӪι ℅ѳᶹẂּז￼ ῶ‖Ӫ◒└ᵸιᴏệ֧ ᴭѧ￼‖ᶽ

Ӫἆ ‖ṇӪ ὴẑ◒└ᵸẂ ᴞ҈זּ ᵹᶲιἆ Ӑѭᵅ ᶴת￼ ᶴתι

⅝҈ᶎӪ◒└ιὴẑ◒└ᵸ ᶼ⅝ ḄệӠּפ ề⸗ףּ  

1.2   

 ḫ ￼ ‰ѭ SWORD4.0 ᶼḾ HDMI Ԅ￼Ṿῶ ᵹᶲ￼ᶃӵ ᶎӪ◒└

ᵅᶈῘ ᵸі ֧ῂᵹᶲ￼ נּ  

 

1.3  ᴌ 

ᾄ    

Ѵ 

SWORD4.0 1  

HDMIנ  1 HDMI Ὃ/

HDMI Ὃ/ HDMI Ὃ

 

HDMI כֿ  1  

HDMI  2  

Ѵ 
Vivado Design Suite 1 2014.4 

כֿ IP  1 FPGA-Image-Library.zip
*
 

 

*├χFPGA-Image-LibraryѭἊᶾḞẦᴧ￼ ѦẦ◊ᶃӵᶴת IPẓι IPẓ Ỉ LGPLι 

ừ χhttp://fil.dtysky.moe 
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1.4   

ḫ ￼ ὶΆẪḅїᶃἍ χ 

HDMI ֧

HDMI Ԅ

῎χ ḫ ѧHDMI Ԅ ￼֫ ꞌᵙ ֧ ￼֫ ꞌ ᵃ
HDMIӡᴺ◊A

HDMIῘ ᵸB

 
 1-1   

ḫ ҃זַּ 1Ѧ IPḫאὴẑ◒└χRankFilter ḫ IP ὶ ỴᶃḅїᶃἍ χ 

DVI2RGB

Row
Generator

Graying24-bit

Window
Generator

RankFilter DVI2RGB

72-bit

8-bit

24-bit

8-bit

8-bit

 
 1-2   

 

RankFilter Ѧ IP￼Ӑּזῗὴẑ◒└ᵸ  
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 1-3  RankFilter IP 

IP￼ ᴭӡᴺḧѲḅї Ἅ χ 

 1-1  RankFilter IP ∆  

נ    φ 

clk Ẫ 1 Clock. 

rst_n Ẫ 1 Ӌ ӌ ɟ 

rank Ẫ full_win_bits - 1 : 0 

Ὃ Χ כֿ

ͭ╜ ӚηΪᵋ

ɟ 

in_enable Ẫ 1 

Ẫ ӽ ΅

︠ͭΧ Ӌנ

΅ ￼ ᴨ

in_data Ҙ  ɟנּ

in_data Ẫ 
color_width * window_width 

* window_width - 1 : 0 

Ẫ in_enable

Ẫɟ 

out_ready Ὃ 1 

Ὃ Π ΅

Χנ Ҙ out_data ѣ לּ

ᴨ ɟ 

out_data Ὃ color_width - 1 : 0 
Ὃ Ҙ out_ready

Ὃɟ 

 
 



і╤ῐ♂ΰ Ἡῶ ԇᴻ Lab5: ᶃӵᶴת◒└ᵸḫ 2 

 

    

Lab5: Ἕ 2 XD-LAB-IMG-005 1.2 8 of 20 
ᵬ  ḱ  

Ὲ  Joseph Xu 2019/2/14 

Copyright ©  2019 XingDeng, Inc. All rights reserved. 
 

2.   

  Ṅ ὼ ḅӍᶈ Vivado 2014.4￼עᶫїḢἄḫ Ọ ιң ὟⱢᶃ

ᵙᾰḔ ῎ ᾛӐ  

2.1  ᵲ  

ḫ ҈יּ 1 ῗᶈḫ 4￼ᶢ і ἛṝιἍҨἅҪӾṄѳׁ￼ḫ ֫ᶶֺ 1

ҰιԏӌӮ│ѭᶈ D:\ ImageLabsᾰҭ᷆їιṄ ‰ṫ ѧ lab4ιⱡᵅὟӊ Ctrl

јᾣιẊὄὕֹ ︢ᶴι ‾ệֹ Ѧ lab4￼א ιḅїᶃἍ χ 

 
 2-1  ┼҅ү 4◖  

ⱡᵅṄ lab4￼א  ᵘᵄѭ lab5ιḅїᶃἍ ι ℅ἅҪṏᴵҨᶈ lab5ᾰҭ

᷆ ẦḊἅҪ￼ḫ ԓḳχ 

 
 2-2   

2 ὶ ᵏט Vivado 2014.4ιᶈᵏףּט Ὅ Open ProjectιḅїᶃἍ χ 
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 2-3  ꜠ Vivado 

3 ⱡᵅᶈ ὍḾ ѧιἧֹѳׁ￼ lab5εᴏ D:\ ImageLabs\ lab5ζιⱡᵅ Ὅ lab1.xpr

ᾰҭι♇֨ OKιἔẦṪ ιᾯѦ ḅїᶃἍ χ 

 
 2-4   

4 ᶈ Vivado￼Ѯּף ι♇֨ Open Block Designι ῊҺᶈѮּף ᴸ ᶟת ֹѳ

ׁḫ 4￼ IP ‗ιḅїᶃἍ χ 
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 2-5  √  

5 ᶈ℅ᶢ іιἅҪẦḊ▌ז IPι♇֨ṫ ″￼ Add IPᶃ‰ιⱡᵅᶈẵ֧￼ᾆ

ѧι Ԅ Rankι Ὴ ֹᾆ ‛ѧῶѦ RankFilter￼ IPιᴥ֨Ḝ ▌

ιᾯѦז ḅїᶃἍ χ 

 
 2-6  ꜘ RankFilter IP 

6 ὶ ז▌ ѦẂᾭ IPӐѭὴẑ◒└￼ὴẑ Ԅι♇֨ṫ ″￼ Add IPᶃ‰ιⱡ

ᵅᶈẵ֧￼ᾆ ѧι Ԅ constantι Ὴ ֹᾆ ‛ѧῶѦ Constant￼

IPιᴥ֨Ḝ ιᾯѦז▌ ḅїᶃἍ χ 
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 2-7  ꜘ Constant IP 

іז▌ 7 IPᵅ￼ ᶃḅїᶃἍ χ 

 
 2-8  ꜘ IP  

8 ὶ Ḿі 2Ѧ IP χ 

Ӿᴥ֨ RankFilter_0 Ѧ IP ιὟⱢḅїᴠᾭ χ 

· Work ModeχPipeline 

· Window Widthχ3 

· Color Widthχ8 

і ᵅι♇֨ OK ḧιᾯѦ ḅїᶃἍ χ  
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 2-9  ԑẅ IP  

ὶ ᴥ֨ xlconstant_0 Ѧ IPιӐѭὴẑ◒└￼ὴẑ Ԅ ὟⱢḅїΆẪ

χ 

· Const Widthχ4 

· Const Valχ5εײ ֺ 5ζ 

і ᵅι♇֨ OK ḧιᾯѦ ḅїᶃἍ χ 

 
 2-10  ῇ 

ט◌ὴẑ◒└Ѽῗᶈ҈יּ 9 ᴭѳᵅ ᾛӐιἍҨḜᶈ ḫ ￼ ὶᵙḫ 4
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￼ᶎӪ◒└ IP￼ ὶΆẪ ӆιѭ℅ἅҪ ὶᶈḫ 4￼ᶢ іι ῲὭ

ὶᴏᴵιԏӌℓ ḅїχ 

Ӿֵ ᶎӪ◒└ IPι ‰ṫ ѧ MeanFilter_0 Ѧ IP ᵅι ‰ᴸ Ὅ

Deleteֵ ιᾯѦ ḅїᶃἍ χ 

 
 2-11  ∩ ẅ IP 

ֵ ᵅ￼ IP ᶃḅїᶃἍ χ 

 
 2-12  ∩ ẅ IP  

10 ⱡᵅἅҪẦḊ ὶ Ҏ IP ὶ ἅҪṄὟⱢḅїΆẪ ὶχ 
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RankFilter_0:clk Ą dvi2rgb_0:PixelClk 
RankFilter_0:rst_n Ą clk_wiz_0:resetn 
RankFilter_0:rank[3:0] Ą xlconstant_0:dout[3:0] 
RankFilter_0:in_enable Ą WindowGenerator_0:out_ready 
RankFilter_0:in_data[71:0] Ą WindowGenerator_0:out_data[71:0] 
RankFilter_0:out_ready Ą rgb2dvi_0:vid_pVDE 
RankFilter_0:out_data[0:0] Ą xlconcat_0:In0[7:0] 

ὶᵅ￼ᾦ‛ḅїᶃἍ ι ң ₅ᴿ IP￼ ᴭ ὶῗᵋ⃰ ιѭ҃Άӝ⁄

Ḿιїᶃᴿ ὶ￼ Ҙ ᶃҨ  χָת

Ὕ σіᶂҜӏѬ  ὓӓⱴε ḡԄїỌѻἸ▓ᶂ  ↕ΪΪΪ 

 
 2-13   

11 ὶ₅ῂ ᵅιᴏᴵӠḕ IP₩ᶒק ιᶈ VivadoѮּף ♇֨Ӡḕᶃ‰ι

ḅїᶃἍ χ 

 
 2-14  Ḧ  

ὶ ᶈ SourceḒ ᴭѧṝẦ design_1_wrapperι ѧ design_1.bdι ‰ᴸ ᴅ

֨ιᶈẵ֧￼ ᴅѧ Ὅ Create HDL WrapperιᾯѦ ḅїᶃἍ χ 
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 2-15  ∕ Wrapper ᴌ 

ὶ ᶈẵ֧￼Ḿ ѧιӠὙ ￼ јᴪιᴏ Ὅ Let Vivado manage wrapper 

and auto-updateιⱡᵅ♇֨ OKιḅїᶃἍ χ 

 
 2-16  ꜠ ᴌ 

ᶈ VivadoѮּף ♇֨ Generate Bitstreamιּוἄ bitᾰҭιḅїᶃἍ χ 

 
 2-17  Generate Bitstream 

ᶈẵ֧￼ώ ѧ ὶ♇ Yes Ẋ ιḅїᶃἍ χ 

 
 2-18  ₵ Yes bit ᴌ 

ᶽ 10֫ ᵅιVivadoҺẵ֧ Bitstream Generation Completed￼ώ ι

bitᾰҭḢἄι Ὅ Open Hardware Managerιⱡᵅ♇֨ OKιḅїᶃἍ χ 
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 2-19  Hardware Manager 

 
 

ὶ ἅҪ Ḿ SWORD4.0 ҭẈᴶ ὶι⁞Ὧїᶃ ỴӘ₭ ḅї

ᾛӐχ 

1) Ṅּכ◊ ὶі SWORD4.0ι├Ỵ℅Ὴ SWORD4.0￼Ầԋј ἔẦψ 

2) Ṅї ᵸ₩ᶒᾀֹ SWORD4.0￼ CN7-JTAGʃ ιẊṄї ᵸ￼ USB ᴭ

כֹּ ψ 

זּ (3 ⁞ HDMI Ṅ SWORD4.0ᴝ HDMIӡᴺ◊ ὶіψ 

זּ (4 ⁞ HDMI Ṅ SWORD4.0ᴝ HDMIῘ ᵸ ὶіψ 

5) ἔẦּכ◊Ầԋ 
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 2-20  ᴌ ᵣ  

ὶḄᵅ￼ᾦ‛ḅїᶃἍ χ 

 
 2-21  ᴌ  

12 ὶ ᶈ Hardware Managerּף їι♇֨ Open targetιᶈ ѳẵ֧￼ ᴅѧ

Ὅ Auto ConnectιᾯѦ ḅїᶃἍ χ 








