Writing to SRAM
Using Control Panel
The DE2 board comes with a Control Panel facility that allows a user to access various components on the board through a USB connection from a host computer. This chapter first presents some basic functions of the Control Panel, then describes its structure in block diagram form, and finally describes its capabilities.
Control Panel Setup

To run the Control Panel application, it is first necessary to configure a corresponding circuit in the Cyclone II FPGA. This is done by downloading the configuration file DE2_USB_API.sof into the FPGA. 
In addition to the DE2_USB_API.sof file, it is necessary to execute on the host computer the program DE2_control_panel.exe. Both of these files are available on the DE2 System CD-ROM

that accompanies the DE2 board, in the directory DE2_control_panel. Of course, these files may

already have been installed to some other location on your computer system. OR it is also available at ftp://ftp.eng.auburn.edu/pub/mmk0002
To activate the Control Panel, perform the following steps:
1. Connect the supplied USB cable to the USB Blaster port, connect the 9V power supply, and turn the power switch ON

2. Set the RUN/PROG switch to the RUN position

3. Start the Quartus II software (you are already in a Project of Quartus II)
4. Select Tools > Programmer to reach the window in Figure 3.1. Click on Add File and in

the pop-up window that appears select the DE2_USB_API.sof file. 
Before programming, click Hardware setup and Under the Hardware Settings tab select Currently selected Hardware as USB-Blaster [USB-0] and then close. (as shown in figure 3.1(a))
Next, click on the Program/Configure box which results in the image displayed in the figure. Now, click Start to download the configuration file into the FPGA.

5. Start the executable DE2_control_panel.exe on the host computer. The Control Panel user

interface shown in Figure 3.2 will appear. 

6. Open the USB port by clicking Open > Open USB Port 0. The DE2 Control Panel application will list all the USB ports that connect to DE2 boards. The DE2 Control Panel can control up to 4 DE2 boards using the USB links. 
Caution: The Control Panel will occupy the USB port until you close that port; you cannot use Quartus II to download a configuration file into the FPGA until you close the USB port.

7. The Control Panel is now ready for use; experiment by setting the value of some 7-segment display and observing the result on the DE2 board.
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Figure 3.1. Quartus II Programmer window.
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Figure 3.1(a) Hardware Setup for the programmer.

[image: image3.emf]
Figure 3.2. The DE2 Control Panel.

SDRAM/SRAM Controller and Programmer

The Control Panel can be used to write/read data to/from the SDRAM and SRAM chips on the DE2 board. We will describe how the SRAM may be accessed; the same approach is used to access the SDRAM. Click on the SRAM tab to reach the window in Figure 3.3.
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Figure 3.3: Controlling SRAM

A 16-bit word can be written into the SRAM by entering the address of the desired location, specifying the data to be written, and pressing the Write button. Contents of the location can be read by pressing the Read button. 
The Sequential Write function of the Control Panel is used to write the contents of a file into the SRAM as follows:

1. Specify the starting address in the Address box. (00000 in our case)
2. Specify the number of bytes to be written in the Length box. If the entire file is to be loaded, then a checkmark may be placed in the File Length box instead of giving the number of bytes. (Note that as we are using a 5-bit address, only 32 bytes of SRAM can be accessed on board for testing )
3. To initiate the writing of data, click on the Write a File to SRAM button.

4. When the Control Panel responds with the standard Windows dialog box asking for the

source file, specify the desired file in the usual manner.
We recommend that you create a HEX file which contains the data to be written into the SRAM. On your final projects you are going to write demonstration programs into SRAM by similar method. 
The Control Panel also supports loading files with a .hex extension. Files with a .hex extension are ASCII text files that specify memory values using ASCII characters to represent hexadecimal

values. For example, a file containing the line 0123456789ABCDEF

defines four 16-bit values: 0123, 4567, 89AB, CDEF. These values will be loaded consecutively

into the memory.
The Sequential Read function is used to read the contents of the SRAM and place them into a file as follows:

1. Specify the starting address in the Address box.

2. Specify the number of bytes to be copied into the file in the Length box. If the entire contents of the SDRAM are to be copied (which involves all 8 Mbytes), then place a checkmark in the Entire SRAM box.

3. Press Load SRAM Content to a File button.

4. When the Control Panel responds with the standard Windows dialog box asking for the

destination file, specify the desired file in the usual manner.
After you are done Writing the data in SRAM, make sure that you have closed the USB port so that it will be free to be used by our project. It is done by selecting Close USB port under Open menu as shown in the figure 3.4
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figure 3.4 : closing USB port.

Now that the SRAM contains the data, we are ready to read it through our project. 

NOTE:

DO NOT TURN OFF DE2 BOARD AT THIS POINT. THE DATA IN SRAM GETS ERASED WHEN POWER IS TURNED OFF. 
To write project into FPGA we have to follow same process as we followed for writing data to SRAM.

After closing the control panel, go back to Quartus II software. And delete the file DE2_USB_API.sof from the programmer by clicking Delete. 

Now Add the .sof file from your project directory. Check Program/Configure box. Start to program the device. 
Now once the FPGA is programmed you are ready to test the SRAM memory. Following process can be used to test 

1. Reset the circuit by pressing KEY3. You should see a data 0000 on 7 segment displays HEX3 through HEX0.

2. Select a valid address(remember we are using only 5address lines) by switches SW4 through SW0.

3. Now press KEY0 (which is a clock) to see if the data at the selected locations appears on the 7 segment displays.

4. You can test different locations by selecting different addresses.

