
 

Synaptic Labs'
Everspin STT-MRAM Bandwidth Reference 
design

This tutorial describes how to run the Bandwidth Reference Project on Trenz C10LP / Cruvi FPGA 
board (CR0010).
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Set-Up Requirements

Step 1:   Obtain core materials

1. Download and install Quartus Prime Standard/Lite 18.1 on your PC, please ensure that 

your PC meets the required minimum specification.

2. Obtain Project From SLL and extract  bundle to your preferred working folder.
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any long folders .
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Step 2:  MAX 10 LP Development Board Cruvi Channels

The Trenz CR0010 board contains a power controller that sets the voltage level on the CRUVI 
channel.  Ensure that the EP53A7HQI  power controller signals in the top level verilog project 
file are set to the voltage  level required by the memory devices mounted on the Cruvi channels.  
Check the schematic for more info. 

EP53A7HQI pwr_ctr_vid
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Cruvi J1 Voltage

GND GND GND 3.3V

VCC GND GND 2.5V

VCC VCC VCC 3.3V

1.0 Contents of the reference project
Everspin EMLX Demo reference design projects includes the following files and directories: 

The SLL_Bandwidth_reference_project→ docs folder contains documentation material.  The 
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1.0 Contents of the reference project
Everspin EMLX Demo reference design projects includes the following files and directories: 

• CR0010_project_18V_J1_xxx folder contains the Quartus Prime and Qsys project files 
for the first reference project.

• The CR0010_project_18V_J1_xxx→ precompiled folder contains the Quartus Prime 
precompiled FPGA bitstream and precompiled .elf file

• The CR0010_project_18V_J1_xxx→ ip folder will contain SLL xSPI-MBMC encrypted 
IP and Altera’s DMA IP.

• The CR0010_project_18V_J1_xxx → software folder is the workspace folder for Eclipse

• The CR0010_project_18V_J1_xxx →source folder contains the source code for the 
FlashTest program as used in this xSPI-MBMC Tutorial 001. 
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2.0  Demo test Application
The pre-compiled project has the following setup

• NiosII running at 100 Mhz

• SDRAM (8 Mbyte) running at 100 Mhz

• Everspin EM064LX (on J1) memory running at 150 Mhz

The Flash/SDRAM test application provided with this bundle performs a number of functions to 
test the SDRAM memory and Flash memory devices.   

If errors are encountered, the subsequent tests are bypassed.
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3.0  Program the FPGA Bitstream into the FPGA 
device
• Connect the Trenz CR0010 C10LP Evaluation kit to the USB port of your computer

• Open the Quartus Prime window

• In the menubar, click on Tools then Programmer to start the Altera Programmer 

• Click on “Hardware Setup…”.  A new window will open. 

• Double Click on the (Arrow-USB-Blaster [AR45MRWJ]) device, then click the  
[ Close ] button. 

• Click “Add File...” in the programmer window.
◦ Go to the  precompiled folder
◦ Double click on  cr0010_emlx_test_board.sof

• Click the [ Start ] button and the FPGA bitstream will be programmed into the 
SRAM configuration memory of the FPGA device. 
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4.0  Run the nios2-terminal application
• In Linux:   Open a Linux command shell / terminal
• In Windows: Run the Nios II Command Shell application from the Windows start 

menu. 

• Change directory to  CR0010_project_18V_J1_xxx/precompiled folder

• Type the following command from the terminal:  

◦ nios2-download -r -g cr0010_emlx_test.elf && nios2-terminal 
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• Messages similar to the ones below are shown in the console window
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Various test runs are included.  When asked, please press any key to continue to the next test 
sequence.
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At the end of the test, a table of results should be printed out in the NiosII Terminal Console 
Window.
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