
The University of Aizu

DN-SoC: 

FPGA Implementation of 

Doanh Neuromorphic 

System-on-Chip

Ngo-Doanh NGUYEN

2023.09.19

https://www.u-aizu.ac.jp/misc/neuro-eng/



Overview

1. Package SNN IP

2. SoC Integration with MicroBlaze

3. Software Implementation

4. Flash memory configuration

9/19/2023 Ngo-Doanh Nguyen 2



Overview

1. Package SNN IP

2. SoC Integration with MicroBlaze

3. Software Implementation

4. Flash memory configuration

9/19/2023 Ngo-Doanh Nguyen 3



Succesful Synthesizing SNN IP

• Success = This Instance Area Report

• Success = No Error in .log file 
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Packaging SNN IP (1)

• Find Tools/Create and Package New IP
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Packaging SNN IP (2)

• Choose “Package your current project” & Finish
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Packaging SNN IP (3)

• Choose “Review and Package”. Package IP. Exit Vivado. 
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SoC Integration (1)

• Create a new Vivado project. Choose xc7a100tcsg324-1 
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SoC Integration (2)

• Create new block design
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SoC Integration (3)

• Add packaged SNN IP into project 
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SoC Integration (4)

• Successful added IP 
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SoC Integration (5)

• Add SNN IP into Block Design 
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SoC Integration (6)

• Config SoC - MicroBlaze
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SoC Integration (7)

• Config SoC - Clock Wizard
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single ended clock
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Freq into 50MHz.



SoC Integration (8)

• Config SoC - Add UART Lite
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SoC Integration (8)

• Config SoC - Config UART Lite
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SoC Integration (9)

• Config SoC - Auto Connection
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SoC Integration (10)

• Config SoC - Config Clock Pin
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SoC Integration (11)

• Validate block design
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SoC Integration (12)

• Create HDL wrapper for block design
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SoC Integration (13)

• Create Design Constraint
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SoC Integration (14)

• Create Design Constraint
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SoC Integration (15)

• Define design constraints (Mapping I/O Pin)
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SoC Integration (16)

• Synthesize + Implementation + Generate Bitstream
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SoC Integration (16)

• Successful Implementation
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SoC Integration (17)

• Program FPGA

9/19/2023 Ngo-Doanh Nguyen 28

1

2

3

1

2



Overview

1. Package SNN IP

2. SoC Integration with MicroBlaze

3. Software Implementation

4. Flash memory configuration

9/19/2023 Ngo-Doanh Nguyen 29



Software Implementation (1)

• Export Hardware platform for Software DevKit
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Software Implementation (2)

• Launch SDK (File/Launch SDK)
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Software Implementation (3)

• Create a new Application Project in SDK
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Software Implementation (4)

• Make your own software
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Software Implementation (5)

• Build & Run Configuration & Apply & Run
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Software Implementation (6)

• Using UART display with baud rate of 115200
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Flash memory configuration (1)

1. Generate a bitstream from block diagram in Vivado and export the hardware definition file (system.HDF)

2. Open SDK and define a new application project called app.ELF, based on system.HDF which was just exported from Vivado.  Create it as 
a blank project.

3. Generate linker Script and ensure that all of the 'Section to Memory Region Mapping' sections are loading from DDR.

4. Place all C application files in the src directory and build the .ELF (Default behaviour is automatic build).

5. Still in SDK and using the xcst console, enter the following command.

mb-objcopy -O srec app.elf app.srec

- This simply takes the app.ELF and converts it to app.SREC.  This SREC format is a bootable format to store in flash

6. Create a new application project, using the same .HDF.  This will be a 'SREC SPI Bootloader' application project. 

7. Generate linker script for this SREC Bootloader and ensure that all of the sections load from ilmb (BRAM).

8. Navigate to the blconfig.h file in the src directory for the SREC bootloader and set a value for  FLASH_IMAGE_BASEADDR.  

- The value which you set should be as follows.

FLASH_IMAGE_BASEADDR = Flash_base_address + OFFSET.

- The Flash_base_address is viewable in your linker script for your app.ELF. 

9. Go back to Vivado and in your block diagram, associate the app.ELF file with the design.  Ensure that you update your associated ELF 
file so that it is using your app.ELF rather than mb_bootloop_le.elf.  

10. Re-generate the bitstream.  This will initialise your BRAM with the app bootloader. This should produce a fresh system.bit file.

11. Generate the memory configuration files (app.mcs) for programming to your Flash device. 

data_files = app.SREC    ;      bit_files = system.bit

12. Program the configuration device with app.mcs and specify the address range to be 'Entire configuration memory device'.

13. Once this has finished, you will need to right click on your device in hardware manager and click 'Boot from configuration memory 
device'. 
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Flash memory configuration (2)

• Generate a bitstream from block diagram in Vivado and 

export the hardware definition file (system.HDF)
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Flash memory configuration (3)

• Launch SDK & create new SREC SPI bootloader app.
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Flash memory configuration (4)

• Modify BSP settings of SREC SPI bootloader app.
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Flash memory configuration (5)

• Change FLASH_IMAGE_BASEADDR = 0x003D0900 *
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Flash memory configuration (6)

• Generate linker script & assign to ilmb_bram
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Flash memory configuration (7)

• Re-do step 4 & step 6 for your application project.
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Flash memory configuration (8)

• Generate .SREC file from .ELF file of your application
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Flash memory configuration (9)

• Go back Vivado & associate .ELF file to block design
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Flash memory configuration (10)

• Re-generate Bitstream & export it
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Flash memory configuration (11)

• Generate memory configuration file
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Flash memory configuration (12)

• Add configuration memory device & program it 
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Flash memory configuration (13)

• Boot from memory configuration device
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0. Change Jump JP1 on FPGA 
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Flash memory configuration (14)

• Connect to UART display & programs automatically start.
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