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˶͊͋ͦͪ͊ͭͦͪͤ͊Ύ Ѕм 

çʉʦʟʜʘʥʠʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʉʥʂè 

ʎʝʣʴ ʨʘʙʦʪʳ.  

ʇʦʣʫʯʠʪʴ ʙʘʟʦʚʳʝ ʥʘʚʳʢʠ ʩʦʟʜʘʥʠʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʉʥʂ ʥʘ ʙʘʟʝ ʩʣʦʞʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ (IP-ʷʜʝʨ). 

ɿʘʜʘʥʠʝ. 

1. ʀʩʧʦʣʴʟʫʷ ʙʠʙʣʠʦʪʝʢʫ IP-ʷʜʝʨ ʉɸʇʈ Xilinx Vivado, ʩʦʟʜʘʪʴ ʉʥʂ. ɺ ʦʪʯʝʪ ʚʢʣʶʯʘʝʪʩʷ 

ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʉʥʂ. ʉʥʂ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʩʣʝʜʫʶʱʠʝ ʙʣʦʢʠ: 

1.1. Soft-ʧʨʦʮʝʩʩʦʨ MicroBlaze. 

1.2. ʂʦʥʪʨʦʣʣʝʨ ʘʩʠʥʭʨʦʥʥʦʛʦ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ UART. 

1.3. ʂʦʥʪʨʦʣʣʝʨ ʜʠʩʢʨʝʪʥʳʭ ʧʦʨʪʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ (32 ʧʦʨʪʘ). 

1.4. ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʫʶ ʤʘʪʨʠʮʫ ʰʠʥʳ AXI 4 Lite. 

2. ʉ ʧʦʤʦʱʴʶ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʩʦʟʜʘʥʥʦʡ ʉʥʂ ʨʝʘʣʠʟʦʚʘʪʴ ʘʣʛʦʨʠʪʤ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʩʦʛʣʘʩʥʦ ʚʘʨʠʘʥʪʫ ʟʘʜʘʥʠʷ (ʩʤ. ʧʨʠʣʦʞʝʥʠʝ 1). ɺ ʦʪʯʝʪ ʧʦʤʝʱʘʝʪʩʷ ʙʣʦʢ ʩʭʝʤʘ 

ʘʣʛʦʨʠʪʤʘ. ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʘʣʛʦʨʠʪʤʘ ï ʵʪʦ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ, ʭʨʘʥʷʱʠʝʩʷ ʚʦ 

ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʠ ʧʨʦʮʝʩʩʦʨʘ MicroBlaze. ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʚʳʚʦʜʷʪʩʷ ʥʘ 

ʜʠʩʢʨʝʪʥʳʝ ʧʦʨʪʳ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ (GPIO). 

3. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʟʜʘʥʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʦʪʯʝʪ ʧʦʤʝʩʪʠʪʴ ʛʨʘʬʠʢʠ ʠ 

ʪʘʙʣʠʮʳ, ʦʪʨʘʞʘʶʱʠʝ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɼʣʷ ʩʦʟʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ 

ʦʮʝʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

3.1. ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʧʨʠ ʯʘʩʪʦʪʝ ʪʘʢʪʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚ 100 ʄɻʮ.  

3.2. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ (ʚʨʝʤʷ ʨʘʩʯʝʪʘ) ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʯʘʩʪʦʪʝ 

ʪʘʢʪʦʚʦʛʦ ʩʠʛʥʘʣʘ. 

3.3. ʏʠʩʣʦ ʟʘʥʠʤʘʝʤʳʭ ʨʝʩʫʨʩʦʚ ʇʃʀʉ (XC7Z020 CLG484 -1). 

3.4. ɿʘʚʠʩʠʤʦʩʪʴ ʚʨʝʤʝʥʠ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʚʳʯʠʩʣʝʥʠʡ ʦʪ ʟʥʘʯʝʥʠʷ ʚʘʨʴʠʨʫʝʤʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʘʣʛʦʨʠʪʤʘ (ʩʤ. ʧʨʠʣʦʞʝʥʠʝ 1). ʏʘʩʪʦʪʘ ʪʘʢʪʦʚʦʛʦ ʩʠʛʥʘʣʘ 100 ʄɻʮ. 

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʉɸʇʈ Xil inx Vivado 2017.2 ʠ Xilinx  SDK 2017.2. ɺ 

ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʦʡ ʧʣʘʪʬʦʨʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ Zynq-7000 SoC Video and Imaging Kit .  

 

  



˶͊͋ͦͪ͊ͭͦͪͤ͊Ύ Ѕн 

çʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʛʦ ʩʠʥʪʝʟʘ (HLS) ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʉʥʂè 

ʎʝʣʴ ʨʘʙʦʪʳ.  

ʇʦʣʫʯʠʪʴ ʙʘʟʦʚʳʝ ʥʘʚʳʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʛʦ ʩʠʥʪʝʟʘ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʉʥʂ. 

ɿʘʜʘʥʠʝ. 

1. ʇʨʦʚʝʩʪʠ ʜʝʢʦʤʧʦʟʠʮʠʶ ʘʣʛʦʨʠʪʤʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠʟ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ˉ1 ʩ 

ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʘʧʧʘʨʘʪʥʦʛʦ ʫʩʢʦʨʠʪʝʣʷ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʉʥʂ. 

2. ʉʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʦʧʠʩʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʘʧʧʘʨʘʪʥʦʛʦ ʫʩʢʦʨʠʪʝʣʷ ʥʘ ʷʟʳʢʝ C. 

3. ʇʨʦʚʝʩʪʠ ʩʠʥʪʝʟ ʘʧʧʘʨʘʪʥʦʛʦ ʫʩʢʦʨʠʪʝʣʷ ʠ ʦʮʝʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

3.1. ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʧʨʠ ʯʘʩʪʦʪʝ ʪʘʢʪʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚ 100 ʄɻʮ.  

3.2. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʯʘʩʪʦʪʝ ʪʘʢʪʦʚʦʛʦ 

ʩʠʛʥʘʣʘ. 

3.3. ʏʠʩʣʦ ʟʘʥʠʤʘʝʤʳʭ ʨʝʩʫʨʩʦʚ ʇʃʀʉ (XC7Z020 CLG484 -1). 

3.4. ɿʘʚʠʩʠʤʦʩʪʴ ʚʨʝʤʝʥʠ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʚʳʯʠʩʣʝʥʠʡ ʠ ʨʝʩʫʨʩʦʚ ʇʃʀʉ ʦʪ 

ʟʥʘʯʝʥʠʷ ʚʘʨʴʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʘʣʛʦʨʠʪʤʘ (ʩʤ. ʧʨʠʣʦʞʝʥʠʝ 1). ʏʘʩʪʦʪʘ ʪʘʢʪʦʚʦʛʦ 

ʩʠʛʥʘʣʘ 100 ʄɻʮ. 

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ. 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʉɸʇʈ Xilinx  Vivado HLS. 

ʉʦʜʝʨʞʘʥʠʝ ʦʪʯʝʪʘ. 

1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʘʧʧʘʨʘʪʥʦʛʦ ʫʩʢʦʨʠʪʝʣʷ.  

2. ʆʧʠʩʘʥʠʝ ʠʥʪʝʨʬʝʡʩʘ, ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪʳ ʠ ʩʧʦʩʦʙʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʢʦʨʠʪʝʣʷ. 

3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʧʧʘʨʘʪʥʦʛʦ ʫʩʢʦʨʠʪʝʣʷ (ʩʤ. ʟʘʜʘʥʠʝ). 

 

  



˶͊͋ͦͪ͊ͭͦͪͤ͊Ύ Ѕо 

çʆʪʣʘʜʢʘ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʛʝʪʝʨʦʛʝʥʥʦʡ ʉʥʂè 

ʎʝʣʴ ʨʘʙʦʪʳ. 

ʇʦʣʫʯʠʪʴ ʙʘʟʦʚʳʝ ʥʘʚʳʢʠ ʦʪʣʘʜʢʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʛʝʪʝʨʦʛʝʥʥʦʡ ʉʥʂ, ʚʢʣʶʯʘʶʱʝʡ ʙʣʦʢʠ 

ʩ ʢʦʥʬʠʛʫʨʠʨʫʝʤʳʤ ʠ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ɿʘʜʘʥʠʝ. 

1. ʀʥʪʝʛʨʠʨʦʚʘʪʴ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ ˉ2 ʘʧʧʘʨʘʪʥʳʡ ʫʩʢʦʨʠʪʝʣʴ ʚ ʉʥʂ 

ʠʟ ʣʘʙʦʨʘʪʦʨʥʦʡ ˉ1. ɹʣʦʢ ʫʩʢʦʨʠʪʝʣʷ ʧʦʜʢʣʶʯʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʠʥʳ AMBA  4 

(AXI 4, AXI 4 Lite, AXI 4 Stream, ʥʘ ʚʳʙʦʨ). 

2. ʄʦʜʠʬʠʮʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʧʨʦʮʝʩʩʦʨʘ MicroBlaze ʜʣʷ ʨʘʙʦʪʳ ʩ ʫʩʢʦʨʠʪʝʣʝʤ. 

3. ʂʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʟʜʘʥʥʦʡ ʉʥʂ. ɺ ʦʪʯʝʪ ʧʦʤʝʩʪʠʪʴ ʛʨʘʬʠʢʠ ʠ 

ʪʘʙʣʠʮʳ, ʦʪʨʘʞʘʶʱʠʝ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: 

3.1. ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʧʨʠ ʯʘʩʪʦʪʝ ʪʘʢʪʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚ 100 ʄɻʮ.  

3.2. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ (ʚʨʝʤʷ ʨʘʩʯʝʪʘ) ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʯʘʩʪʦʪʝ 

ʪʘʢʪʦʚʦʛʦ ʩʠʛʥʘʣʘ. 

3.3. ʏʠʩʣʦ ʟʘʥʠʤʘʝʤʳʭ ʨʝʩʫʨʩʦʚ ʇʃʀʉ (XC7Z020 CLG484 -1). 

3.4. ɿʘʚʠʩʠʤʦʩʪʴ ʚʨʝʤʝʥʠ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʚʳʯʠʩʣʝʥʠʡ ʦʪ ʟʥʘʯʝʥʠʷ ʚʘʨʴʠʨʫʝʤʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʘʣʛʦʨʠʪʤʘ (ʩʤ. ʧʨʠʣʦʞʝʥʠʝ 1). ʏʘʩʪʦʪʘ ʪʘʢʪʦʚʦʛʦ ʩʠʛʥʘʣʘ 100 ʄɻʮ. 

4. ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʉʥʂ ʩ ʙʣʦʢʦʤ ʫʩʢʦʨʠʪʝʣʷ ʠ ʉʥʂ ʠʟ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ˉ1. ʉʨʘʚʥʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʝʩʫʨʩʘʤ ʇʃʀʉ ʜʣʷ ʜʚʫʭ ʉʥʂ. 

5. ʉʜʝʣʘʪʴ ʚʳʚʦʜ ʧʦ ʨʘʙʦʪʝ, ʩʦʜʝʨʞʘʱʠʡ ʦʙʦʩʥʦʚʘʥʠʝ ʦʪʦʙʨʘʞʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ 

ʘʣʛʦʨʠʪʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘ ʘʧʧʘʨʘʪʥʳʝ ʫʩʢʦʨʠʪʝʣʠ. ʆʧʠʩʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ. 

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʉɸʇʈ Xilinx  Vivado 2017.2 ʠ Xilinx  SDK 2017.2. ɺ 

ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʦʡ ʧʣʘʪʬʦʨʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ Zynq-7000 SoC Video and Imaging Kit .  

ʉʦʜʝʨʞʘʥʠʝ ʦʪʯʝʪʘ. 

1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʦʟʜʘʥʥʦʡ ʉʥʂ. 

2. ɹʣʦʢ ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʮʝʩʩʦʨʦʤ MicroBlaze. 

3. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ ʧ.3 ʟʘʜʘʥʠʷ. 

4. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʉʥʂ ʠʟ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ˉ1. 

5. ɺʳʚʦʜ ʧʦ ʨʘʙʦʪʝ ʩʦʛʣʘʩʥʦ ʧ.5 ʟʘʜʘʥʠʷ. 



˶͊͋ͦͪ͊ͭͦͪͤ͊Ύ ͪ͊͋ͦͭ͊ Ѕ п 

çʈʝʘʣʠʟʘʮʠʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʧʣʘʪʬʦʨʤʝ Zynq-7000è 

ʎʝʣʴ ʨʘʙʦʪʳ. 

¶ ʀʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ Zynq-7000 ʬʠʨʤʳ 

Xilinx . 

¶ ʇʨʦʚʝʩʪʠ ʥʘʪʫʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʉʥʂ. 

ɿʘʜʘʥʠʝ. 

1. ɺʟʷʪʴ ʟʘ ʦʩʥʦʚʫ ʧʨʦʝʢʪ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ˉ 3 ʠ ʚʳʙʨʘʪʴ ʚʘʨʠʘʥʪ ʧʦʜʢʣʶʯʝʥʠʷ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢ ʧʝʨʠʬʝʨʠʡʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʦʪʣʘʜʦʯʥʦʡ 

ʧʣʘʪʳ ZC702 Evaluation Kit: 

1.1. ɼʦʩʪʫʧ ʢ ʧʝʨʠʬʝʨʠʡʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʷʜʨʘ MicroBlaze ʠ ʧʨʦʮʝʩʩʦʨʘ ARM Cortex-A9 ʯʝʨʝʟ ʙʣʦʯʥʫʶ ʧʘʤʷʪʴ 

ʥʘ ʇʃʀʉ Artix -7. 

1.2. ɼʦʩʪʫʧ ʢ ʧʝʨʠʬʝʨʠʡʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʭʘʥʠʟʤʘ 

ʧʨʝʨʳʚʘʥʠʡ ʤʝʞʜʫ ʷʜʨʦʤ MicroBlaze ʠ ʧʨʦʮʝʩʩʦʨʦʤ ARM Cortex-A9. 

1.3. ɼʦʩʪʫʧ ʢ ʧʝʨʠʬʝʨʠʡʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʦʙʱʝʝ ʘʜʨʝʩʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʦʙʣʘʩʪʠ OCM (On-Chip Memory) ʧʨʦʮʝʩʩʦʨʘ ARM Cortex-A9. 

2. ʅʘʩʪʨʦʠʪʴ ʧʨʦʝʢʪ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʦʮʝʩʩʦʨʥʦʡ ʧʦʜʩʠʩʪʝʤʦʡ ʦʪʣʘʜʦʯʥʦʡ ʧʣʘʪʳ 

ZC702 Evaluation Kit. 

3. ʉʦʟʜʘʪʴ ʢʦʤʧʣʝʢʪ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʉʥʂ XC7Z020. ʂʦʤʧʣʝʢʪ ʜʦʣʞʝʥ 

ʚʢʣʶʯʘʪʴ: ʟʘʛʨʫʟʯʠʢ (FSBL), ʧʨʦʰʠʚʢʫ ʉʥʂ XC7Z020 (ʬʘʡʣ .bit), ʧʨʦʛʨʘʤʤʫ ʜʣʷ 

MicroBlaze, ʧʨʦʛʨʘʤʤʫ ʜʣʷ ARM Cortex-A9. 

4. ʉʦʟʜʘʪʴ ʬʘʡʣ ʢʦʥʬʠʛʫʨʘʮʠʠ BOOT.BIN ʠ ʟʘʧʠʩʘʪʴ ʥʘ SD-ʢʘʨʪʫ. 

5. ʇʨʦʚʝʩʪʠ ʥʘʪʫʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʉʥʂ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʣʘʜʦʯʥʦʡ 

ʧʣʘʪʳ ZC702 Evaluation Kit. 

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ. 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʉɸʇʈ Xilinx  Vivado 2017.2 ʠ Xilinx  SDK 2017.2. ɺ 

ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʦʡ ʧʣʘʪʬʦʨʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ Zynq-7000 SoC Video and Imaging Kit (ZC702 

Evaluation Kit).  

ʉʦʜʝʨʞʘʥʠʝ ʦʪʯʝʪʘ. 

1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʉʥʂ. 

2. ʆʧʠʩʘʥʠʝ ʭʦʜʘ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʘʪʝʨʠʘʣʳ ʨʘʟʜʝʣʘ çʇʨʠʤʝʨ ʨʘʙʦʪʳ ʚ ʉɸʇʈ Xilinx Vivadoè. 

3. ɺ ʚʳʚʦʜʘʭ ʦʪʨʘʟʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ Zynq-7000 

ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʫʣʴʪʠʧʨʦʮʝʩʩʦʨʥʳʭ ʩʠʩʪʝʤ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ. 

 

 

 

  



˽͙͔͙͔ͪͦ͗ͤ͡ мΦ ˤ͙͊ͪ͊ͤͭ· ͊͋ͦͪ͊ͭͦͪͤ͡·ͻ ͪ͊͋ͦͭ 
 

ˤ͙͊ͪ͊ͤͭ мΦ ˢ͎͙ͦͪͭͣ͡ ͔͙ͯͣͤͦ͗ͤΎ ͣ ͙͊ͭͪͼ 

ʈʝʘʣʠʟʦʚʘʪʴ ʘʣʛʦʨʠʪʤ ʫʤʥʦʞʝʥʠ ̫ʜʚʫʭ ʢʚʘʜʨʘʪʥʳʭ ʤʘʪʨʠʮ A, B. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʪʴ ʤʘʪʨʠʮʫ C, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʡ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ὧ ὥὦ  

 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʈʘʟʨʷʜʥʦʩʪʴ ʜʘʥʥʳʭ 

n ï ʯʠʩʣʦ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ 

(ʚʘʨʴʠʨʫʝʤʳʡ ʧʘʨʘʤʝʪʨ); 

ʤʘʪʨʠʮʳ A ʠ B. 

ʤʘʪʨʠʮʘ ʉ 8 ʙʠʪ 

 

ˤ͙͊ͪ͊ͤͭ нΦ ˾͔΄͔͙͔ͤ ͙͔ͫͫͭͣ· ͙͔͚ͤͤ͡·ͻ ͍͔͙͚ͯͪ͊ͤͤ ͔ͣͭͦ͒ͦͣ ˴͔ͪ͊ͣͪ͊ 

ʈʝʘʣʠʟʦʚʘʪʴ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʤʝʪʦʜʦʤ ʂʨʘʤʝʨʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʦʧʠʩʘʥʠʷ ʦʙʱʝʛʦ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ ʚʦʟʴʤʝʤ ʩʠʩʪʝʤʫ ʠʟ ʪʨʝʭ 

ʫʨʘʚʥʝʥʠʡ: 

ὥ ὼ ὥ ὼ ὥ ὼ ώ
ὥ ὼ ὥ ὼ ὥ ὼ ώ
ὥ ὼ ὥ ὼ ὥ ὼ ώ

 

ʉʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʤʦʞʥʦ ʧʝʨʝʧʠʩʘʪʴ ʚ ʤʘʪʨʠʯʥʦʤ ʚʠʜʝ: 

ὃϽὢ ὣ 

ὥ ὥ ὥ
ὥ ὥ ὥ
ὥ ὥ ὥ

Ͻ

ὼ
ὼ
ὼ

ώ
ώ
ώ

 

ɼʣʷ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʠʪʴ ʦʧʨʝʜʝʣʠʪʝʣʠ ʤʘʪʨʠʮ: 

Ў

ὥ ὥ ὥ
ὥ ὥ ὥ
ὥ ὥ ὥ

 Ў

ώ ὥ ὥ
ώ ὥ ὥ
ώ ὥ ὥ

 Ў

ὥ ώ ὥ
ὥ ώ ὥ
ὥ ώ ὥ

 Ў

ὥ ὥ ώ
ὥ ὥ ώ
ὥ ὥ ώ

  

ɺ ʢʘʯʝʩʪʚʝ ʨʝʟʫʣʴʪʘʪʘ ʧʦʣʫʯʘʝʤ ʟʥʘʯʝʥʠʷ ʥʝʠʟʚʝʩʪʥʳʭ ʯʣʝʥʦʚ ʫʨʘʚʥʝʥʠʷ: 

ὼ
Ў

Ў
Ƞ  ὼ

Ў

Ў
Ƞὼ

Ў

Ў
 



 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʈʘʟʨʷʜʥʦʩʪʴ ʜʘʥʥʳʭ 

n ï ʢʦʣʠʯʝʩʪʚʦ ʫʨʘʚʥʝʥʠʡ 

(ʚʘʨʴʠʨʫʝʤʳʡ ʧʘʨʘʤʝʪʨ); 

ʤʘʪʨʠʮʳ A ʠ Y. 

ɺʝʢʪʦʨ ὼ ὼȟὼȟȣȟὼ  8 ʙʠʪ 

 

ˤ͙͊ͪ͊ͤͭ оΦ ˴ ˮ̆ ͺ͙͡Έͭͪ 

ʈʝʘʣʠʟʦʚʘʪʴ ʂʀʍ ʬʠʣʴʪʨ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ.  

ώὲ ὦὼὲ Ὥ 

ʀʩʧʦʣʴʟʦʚʘʪʴ ʂʀʍ ʬʠʣʴʪʨ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ 

ʧʨʠʢʣʘʜʥʦʡ ʟʘʜʘʯʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʬʠʣʴʪʨʘ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ὦ
ρ

ὖ ρ
 

 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʈʘʟʨʷʜʥʦʩʪʴ ʜʘʥʥʳʭ 

P ï ʧʦʨʷʜʦʢ ʬʠʣʴʪʨʘ 

(ʚʘʨʴʠʨʫʝʤʳʡ ʧʘʨʘʤʝʪʨ); 

ʦʪʩʯʝʪ rʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ●░ 
 

ʦʪʩʯʝʪʳ ʚʳʭʦʜʥʦʛʦ 

ʩʠʛʥʘʣʘ ώὲ 
8 ʙʠʪ 

 
  



˽͙͔ͪͣͪ ͪ͊͋ͦͭ· ͍ ˿ ˢ˽˾ Xilinx Vivado 

1. ˭ ͙͔͊͒͊ͤ 

1. ʉʦʟʜʘʪʴ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʫʶ ʉʥʂ ʥʘ ʙʘʟʝ soft-ʧʨʦʮʝʩʩʦʨʘ MicroBlaze. 

2. ʀʩʧʦʣʴʟʫʷ ʨʝʩʫʨʩʳ ʉʥʂ, ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʠʢʣʘʜʥʦʡ ʘʣʛʦʨʠʪʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ: 

ʘʣʛʦʨʠʪʤ ʚʦʟʚʝʜʝʥʠʷ ʤʘʪʨʠʮʳ ʚ ʢʚʘʜʨʘʪ ʠ ʧʦʜʩʯʝʪʘ ʩʫʤʤʳ ʝʸ ʵʣʝʤʝʥʪʦʚ. 

ɸʣʛʦʨʠʪʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʥʘ ʷʟʳʢʝ C, ʧʨʝʜʩʪʘʚʣʝʥ ʥʠʞʝ: 

void matrix_pow_and_sum(uint matrix[25], uint * result)  

{  

 int i = 0;  

 int j = 0;  

 int k = 0;  

 

 *result = 0;  

 for(i = 0; i < 5; i++)  

 {  

  for(j = 0; j < 5; j++)  

  {  

   for(k = 0; k < 5;  k++)  

   {  

    *result += matrix[i*5 + k] * matrix[k*5 + j];  

   }  

  }  

 }  

}  

 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʘʣʛʦʨʠʪʤʘ: 

¶ ʂʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ matrix, ʨʘʟʤʝʨʥʦʩʪʴʶ 5x5. ʇʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʦʜʥʦʤʝʨʥʦʛʦ 

ʤʘʩʩʠʚʘ. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

¶ ʈʝʟʫʣʴʪʘʪ ʚʳʯʠʩʣʝʥʠʡ result. 

2. ˿ ͙͔ͦ͒͊ͤ͘ ͙ͣͪͦͨͪͦ͟ͼ͔͚ͫͫͦͪͤͦ ˿ͤ˴ 

ʉʥʂ ʙʫʜʝʤ ʩʦʟʜʘʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʉɸʇʈ Xilinx  Vivado. ɼʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʩ ʉɸʇʈ 

ʜʚʘ ʨʘʟʘ ʱʝʣʢʥʝʤ ʥʘ ʟʥʘʯʦʢ ʧʨʦʛʨʘʤʤʳ, ʨʘʟʤʝʱʝʥʥʦʤ ʥʘ ʨʘʙʦʯʝʤ ʩʪʦʣʝ. 

 

ʇʨʠ ʫʩʧʝʰʥʦʤ ʟʘʧʫʩʢʝ ʧʦʷʚʠʪʩʷ ʦʢʥʦ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʥʠʞʝ. 



 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ ʥʘʞʤʠʪʝ çCreate New Projectè. ʅʘ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʥʘʞʤʠʪʝ 

çNextè.  

 

ɺʳʙʝʨʠʪʝ ʜʠʨʝʢʪʦʨʠʶ ʜʣʷ ʭʨʘʥʝʥʠʷ ʬʘʡʣʦʚ ʧʨʦʝʢʪʘ ʠ ʥʘʟʚʘʥʠʝ ʧʨʦʝʢʪʘ. ʅʘʞʤʠʪʝ çNextè. 

ʅʘ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʚʳʙʝʨʠʪʝ çRTL projectè ʠ ʥʘʞʤʠʪʝ çNextè. 



 

ʅʘ ʦʢʥʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʬʘʡʣʦʚ ʦʩʪʘʚʣʷʝʤ ʚʩʸ ʢʘʢ ʝʩʪʴ. 

 

  



IP-ʙʣʦʢʠ ʥʝ ʜʦʙʘʚʣʷʝʤ. ʀʭ ʧʦʢʘ ʫ ʥʘʩ ʥʝʪ. 

 

ʌʘʡʣʳ ʦʛʨʘʥʠʯʝʥʠʡ ʥʝ ʜʦʙʘʚʣʷʝʤ. ʀʭ ʪʦʞʝ ʥʝʪ. 

 

  



ɺʳʙʠʨʘʝʤ ʮʝʣʝʚʫʶ ʧʣʘʪʬʦʨʤʫ. 

 

ʇʨʦʚʝʨʷʝʤ ʥʘʩʪʨʦʡʢʠ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ ʠ ʥʘʞʠʤʘʝʤ ʥʘ Finish. 

 

  



ʅʘʞʠʤʘʝʤ çCreate Block Designè ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʠʟ ʛʦʪʦʚʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ 

(IP-ʷʜʨʝ), ʠʤʝʶʱʠʭʩʷ ʚ ʙʠʙʣʠʦʪʝʢʝ Xilinx . 

 

ʅʘ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʦʩʪʘʚʣʷʝʤ ʥʘʩʪʨʦʡʢʠ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

 

ʅʘʞʠʤʘʝʤ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʧʦʣʝ ʜʣʷ ʨʠʩʦʚʘʥʠʷ ʠ ʚʳʙʠʨʘʝʤ çAdd IPè. 

 

 



ɺʳʙʠʨʘʝʤ soft-ʧʨʦʮʝʩʩʦʨʥʦʝ ʷʜʨʦ MicroBlaze. 

 

 

ɾʤʝʤ ʥʘ çRun Bock Automationè ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʧʨʦʮʝʩʩʦʨʥʦʤʫ ʷʜʨʫ ʧʝʨʠʬʝʨʠʡʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʝʛʦ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʥʘʩʪʨʦʝʢ ʤʦʞʥʦ 

ʦʩʪʘʚʠʪʴ ʚʩʸ ʙʝʟ ʠʟʤʝʥʝʥʠʷ. 

 



ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ çʆʂè ʢ ʧʨʦʝʢʪʫ ʜʦʙʘʚʣʷʶʪʩʷ: 

¶ ʆʪʣʘʜʯʠʢ ʜʣʷ ʧʨʦʮʝʩʩʦʨʘ MicroBlaze Debug Module (mdm_1). 

¶ ɹʣʦʢ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʢʪʦʚʦʛʦ ʩʠʛʥʘʣʘ Clocking Wizard (clk_wiz_1). 

¶ ʉʭʝʤʘ ʩʙʨʦʩʘ Processor System Reset (rst_clk_wiz_1_100M). 

¶ ʃʦʢʘʣʴʥʘʷ ʧʘʤʷʪʴ ʧʨʦʮʝʩʩʦʨʘ MicroBlaze ʜʣʷ ʜʘʥʥʳʭ ʠ ʠʥʩʪʨʫʢʮʠʡ 

(microblaze_0_local_memory). 

 

ɼʦʙʘʚʣʷʝʤ ʢ ʩʠʩʪʝʤʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʫʶ ʤʘʪʨʠʮʫ AXI  interconnect. 

 

  



ɼʦʙʘʚʣʷʝʤ ʘʩʠʥʭʨʦʥʥʳʡ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢ UART. 

 

ɼʦʙʘʚʣʷʝʤ ʢʦʥʪʨʦʣʣʝʨ ʜʠʩʢʨʝʪʥʳʭ ʧʦʨʪʦʚ ʚʚʦʜʘ/ʚʳʚʦʜʘ (GPIO). 

 

  



ɼʚʘ ʨʘʟʘ ʱʝʣʢʘʝʤ ʥʘ ʢʦʥʪʨʦʣʣʝʨʝ GPIO ʠ ʢʦʥʬʠʛʫʨʠʨʫʝʤ ʝʛʦ ʧʦʨʪʳ ʥʘ ʚʳʭʦʜ. 

 

ɼʦʙʘʚʣʷʝʤ ʚʥʝʰʥʠʝ ʧʦʨʪʳ ʢ ʩʦʟʜʘʥʥʦʡ ʉʥʂ. 

 

ʅʘʤ ʥʫʞʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʨʪʳ: 

¶ ɺʭʦʜʥʦʡ clk ï ʩʦʟʜʘʜʠʤ ʧʦʟʞʝ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʵʣʝʤʝʥʪʦʚ (Connect Automation). 

¶ ɺʭʦʜʥʦʡ rst_i ï ʩʠʛʥʘʣ ʩʙʨʦʩʘ. 

¶ ɺʳʭʦʜʥʦʡ 32 ʨʘʟʨʷʜʥʳʡ gpio_bo. 

¶ ɺʳʭʦʜʥʦʡ uart_out ï ʚʳʭʦʜʥʦʡ ʧʦʨʪ ʘʩʠʥʭʨʦʥʥʦʛʦ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ UART. 

¶ ɺʭʦʜʥʦʡ uart_in ï ʚʭʦʜʥʦʡ ʧʦʨʪ ʘʩʠʥʭʨʦʥʥʦʛʦ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ UART. 


