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[bookmark: _Toc348437755]Introduction
The purpose of this document is to present an evaluation platform for TI GHz ADC using the generic ML605 Xilinx evaluation platform. Three topics are covered in this document:
· Overview of the platform
· A step-by-step procedure for an implementation of evaluation platform
· A description of features and capabilities of the platform
For help related specifically to WaveVision, ML-605 board, Virtex 6 FPGA or Gigasample reference board, please refer to the documentation provided for these systems.
[bookmark: _Toc348437756]Overview
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Figure 1 Block Diagram of TI GHz ADC evaluation platform using ML605
The evaluation platform used to evaluate the TI GHz ADCs consists of the Gigasample reference board and the ML605 board. The ML605 Xilinx evaluation platform provides for full system solution to evaluate the TI GHz ADCs.  The TI GHz ADC can be programmed using easy to use ‘GHzADC_exe’ software. 

The following sections outline the capabilities and limitations of the ML-605 evaluation platform. 
[bookmark: _Toc348105801][bookmark: _Toc348437757]Capabilities
· The ML605 Xilinx evaluation platform provides for a maximum data capture depth as high as 320M samples.
· User selectable clock input to the ADC using on-board PLL or external signal source.
· Full ADC registers programmability with provision to store or load register configuration files using GHzADC_exe software. 
· Data can be captured in Offset binary or two’s complement and stored in Binary or ASCII format file, readable using MATLAB or other software. 
· Non-DES and DES (Dual Edge Sampling, ADC datasheet) mode available from the capture platform. 
· Continuous capture mode possible with the use of MATLAB to plot captured output data continuously. Check the Video ‘ML605 Capture: Continuous Mode Demo’ for details on setting up the continuous capture mode using MATLAB.
[bookmark: _Toc348105802][bookmark: _Toc348437758]Limitations
· The ML605 Xilinx evaluation platform cannot perform any post-processing of the captured data. FFT’s or other post-processing of the data can be done by loading the data file into MATLAB or other data processing software.














[bookmark: _Toc348437759]Setup Procedure
[bookmark: _Toc348105804][bookmark: _Toc348437760]Install and Customize the Latest Version of WaveVision 5 Software
Visit the link http://www.ti.com/tool/wavevision5 and install the latest version of WaveVision software. Take a note of the software installation directory. See the Appendix: Setting up the WaveVision Software for further instructions on customizing the WaveVision software. Do not start the software until after the device drivers have been installed.
	[image: ] IMPORTANT[image: ]
The WaveVision 5 software must be installed before connecting the Gigasample reference board.





[bookmark: _Toc348105805][bookmark: _Toc348437761]Connect the Gigasample Reference board and ML-605 board
With the power off, connect the Gigasample reference board and ML605 board via the HPC FMC connector as shown in Figure 2. See the Appendix: Connection of power on bank 12 if using an older ADC reference PCB.
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[bookmark: _Ref348097316]Figure 2 Gigasample Reference board (right) connected to FMC HPC connector of ML605 board (left)
[bookmark: _Toc348105806][bookmark: _Toc348437762]Connect the Power supply and USB cable to the Gigasample Reference board only and Turn-ON the board. 
1. Connect the power supply to the Gigasample reference board using +7.5V AC-DC power adapter and connect the board to the PC using the supplied USB cable. 
2. Turn ON the power switch to the board.
3.  If this is the 1st time connecting a Gigasample reference board to your PC, follow the link http://www.ti.com/lit/ug/snau006/snau006.pdf for steps on installing the USB drivers for the board.
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[bookmark: _Ref348097338]Figure 3 WaveVision 5 splash screen during ADC12D1800RFRB Identification
[bookmark: _Toc348105807][bookmark: _Toc348437763]Start the WaveVision 5 Software
1. Install and customize the latest version of WaveVision 5 software. See Appendix for customization of WaveVision 5 software.
2. Open the WaveVision 5 Software. A splash screen indicates that the hardware is found and the appropriate firmware is loaded as shown in Figure 3. WaveVision software should now load the new FPGA image from the ‘fpga_images’ folder required for ML-605 evaluation platform.
3. Check the sampling rate on the Signal Source panel as shown in Figure 4 to make sure WaveVision is correctly loaded. Unplug and re-plug the USB cable if required and click the ‘HW’ button located on the Signal Source panel.
4. Information about proper operation of WaveVision software can be found in the WaveVision User’s guide. WaveVision user’s guide can be obtained from the Help Tab.   
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[bookmark: _Ref341894618]Figure 4 Signal Source panel on WaveVision showing ‘HW’ button
[bookmark: _Toc348105808][bookmark: _Toc348437764]Connect the Power supply and program the ML-605 board
1. Connect power supply to the ML605 board using the 12Vdc/5A AC-DC power adapter.
2. If you have a new ML605 Evaluation board, follow the ‘ML605 HARDWARE SETUP GUIDE’ which you received as part of the ML605 Evaluation Kit.
3. Follow instructions in Appendix: ML-605 programming for further steps.
[bookmark: _Toc348105809][bookmark: _Toc348437765]Connection setup of ML-605 board to capture data  
The connection setup of ML-605 board with PC to start data capture is accomplished using ‘GHzADC_exe’ software. This software is available in this package \GHz_ADC_package\GHzADC_software\. There are two methods of setting up the connection: 
1. Direct Connection; 2. Network Connection.  See the Appendix: Setting up Network connection for the first time if setting up the connection for the 1st time.
Direct connection 
Direct connection is the configuration where you connect the ML-605 board with your PC directly using an Ethernet cable (no “cross” cable is required). The captured data is directly received by the PC connected to the ML-605 board. This configuration is beneficial if you are in lab environment close to the ADC and testing or troubleshooting the hardware and do not require network access.

Network connection
Network connection is the configuration where you connect the ML-605 board and the PC to a network. The captured data is indirectly received by the PC through the network. This configuration is beneficial if you want to remotely capture data from the ADC or require network access. 
[image: ] 
Figure 5 Block diagram of SW1 configuration for Direct and Network Connection
[bookmark: _Toc348105810][bookmark: _Toc348437766]Setup procedure for Direct Connection
1. Connect ML605 board and your computer through an ethernet cable directly. No need to use a so-called cross cable as the ML-605 has automatic detection. Power ON the ML605 board.
2. Open Network and Sharing Center by selecting ‘Start’ button on your desktop. Select ‘Control Panel’ and click on ‘Network and Sharing Center’ from a list of icons on the Control Panel.  The ‘Network and Sharing Center’ screen would look like Figure 6.
3. Click on ‘Local Area Connection’ which should open a ‘Local Area Connection Status’ window as shown in Figure 7.

[image: ]
[bookmark: _Ref341898580]Figure 6 Network and Sharing Center screen
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[bookmark: _Ref341898593]               Figure 7 Local Area Connection Status window
4. Click on ‘Properties’ and select ‘Yes’ if the computer is asking for user permission ‘Do you want to allow the following program to make changes to the computer? ’.  ‘Local Area Connection Properties’ window should open as shown in Figure 8. Double click on ‘Internet Protocol Version 4’.
[image: ]
[bookmark: _Ref341898616]               Figure 8 Local Area Connection Properties window
5. Change the setting ‘Obtain an IP address automatically’ to ‘Use the following IP address’ and enter the following values in the ‘IP address’ and ‘Subnet mask’ as shown in Figure 9. Press ‘OK’.

IP address: 192.168.1.1
Subnet mask: 255.255.255.252

[image: ]
[bookmark: _Ref341898711]               Figure 9 Configuring the IP address and Subnet mask
6. Set the ‘GPIO DIP Switches’ on the ‘ML605 board’ as shown in Figure 10 with only the 1st switch in ON position. For location of the ‘GPIO DIP Switches’, refer to Figure 33 in Appendix. 

[image: ]
[bookmark: _Ref341898779]Figure 10 GPIO DIP Switches indicating Direct connection
7. Start the ‘GHzADC_exe’ (simply double click on the exe file) application and click on UDP as shown in Figure 11.

               [image: ]
[bookmark: _Ref341899141][bookmark: _Ref342298404]        Figure 11 GHzADC.exe Application software window
8. An ‘Ethernet configuration’ window should open up allowing you to enter a specific IP address and port information of the ML-605. Enter the IP address and Port information as shown in Figure 12. Click ‘OK’. You should establish a successful direct connection between ML605 and your PC.
[image: ]
[bookmark: _Ref341899290]Figure 12 IP address and Port setup for Ethernet Configuration in Direct connection
9. Check the successful connection established as ‘Auto sync complete’ notification on the Log Window shown in Figure 13. Step to open the Log window is shown in Figure 14.
10. Open WaveVision, if it is not running, to load the modified FPGA image for ML605 operation. As you use the ML-605, you need to have WaveVision running to load the modified FPGA image for proper operation. This step is mandatory for both the direct as well as the network connection.
Section 3.1 explains the step to customize WaveVision software in order to load the modified FPGA image.  
11. You have now completed the setup for ML-605 Direct Connection.

[image: ]
[bookmark: _Ref341899660]Figure 13 ‘Auto sync complete’ display on the Log Window
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[bookmark: _Ref342859155]Figure 14 Procedure to open Log window
12. Check to see if the ‘FPGA_OPERATIONAL’ LED lights are flashing. When you enable the GHzADC_exe software to take control, the LED flashes (see Figure 13 where the software panel shows a check box for ML-605 control enable). This means that the ML605 board has been connected and enabled for data capture. If the lights are not flashing, it means the Gigasample reference board is being used for data capture. See Figure 15.

[image: ]
[bookmark: _Ref341900491] Figure 15 FPGA_OPERATIONAL LED lights are located on top-right corner of Figure 32
	[image: ]IMPORTANT[image: ]
You must open WaveVision each time with the modified FPGA image for both Direct and Network Connection to use ML605 hardware for Data Capture
	[image: ] IMPORTANT[image: ]
LED lights are ON only if you load the modified FPGA image by opening WaveVision



[bookmark: _Toc348105811][bookmark: _Toc348437767]Setup procedure for Network Connection
1. See the Appendix: Setting up the network connection for the 1st time.
2. Connect the Ethernet cable from ML605 board to a router/switch connected to a Network. The router or switch must be a Gigabit capable device. Use a computer connected to the same Network and configured properly. If you are using the same computer for the direct connection, you need to reconfigure your network adapter for your network. Power ON the ML605 board (if it is turned off). 
3. Set the ‘GPIO DIP Switches’ on the ‘ML605 board’ as shown in Figure 16 with all the switches in OFF position. For location of the ‘GPIO DIP Switches’, refer to Figure 33.

[image: ]
[bookmark: _Ref341900709]Figure 16 GPIO DIP Switches indicating Network connection 
4. Open the application ‘GHzADC.exe’ and open UDP as mentioned in the previous sub-section ‘Setup procedure for direct connection’.
5. Enter the IP address and Port information in the UDP as obtained from your admin. Click ‘OK’. The ML605 should successfully connect to the network with ‘Auto sync complete’ message shown on the Log window.
6. Make sure WaveVison is up and running with the Gigasample reference board connected and the modified FPGA image loaded. 
7. You have now completed the setup of network connection procedure.
[bookmark: _Toc348105820][bookmark: _Toc348437768]Data Capture procedure for GHzADC software
1. On the ML605 Tab, set the ‘Clock Relay’ panel to ‘External’ if you are using an external signal source for clock or set it to ‘PLL’ if you wish to use the on-board oscillator.
2. Go to Capture Tab. Type the name of the file you want to be stored as in the ‘Name’ field and set the ‘Directory’.
3. Set the ‘Data format’ and ‘File Format’ for the file based on your requirement.
4. Set the number of sample points for data capture by adjusting the ‘Depth’ field.
5. Press ‘Capture’ button.  
6. Refer to the Appendix for ML605 Continuous Capture mode or Pin-triggered capture mode. 
7. As mentioned in the ‘Overview’ section, GHzADC.exe software cannot perform any post-processing of the captured data. All the post-processing can be done using MATLAB or other equivalent software.




[bookmark: _Toc348105813][bookmark: _Toc348437769]Features of ‘GHzADC’ software
[bookmark: _Toc348105814][bookmark: _Toc348437770]ML-605 Tab


Figure 17 ML-605 Tab window

Register Dropdown: User can choose and read one of the sixteen ADC registers or three FPGA registers. Push the ‘Read’ button to display the value in the ‘Data’ field below the register dropdown. 
Clock Relay panel: ‘External’ chooses the external clock connected to the Gigasample reference board as clock input for the ADC. ‘PLL’ chooses the on-board PLL as clock input to the ADC.
ML-605 Control Enable: Selects ML-605 as the hardware for data capture. Uncheck the ‘ML-605 Control Enable’ to select Gigasample reference board as the hardware for data capture.
Network Address panel: User writes a fixed IP and MAC address to the ML-605 memory required to use the ML-605 evaluation platform in network connection mode.
Send Config button: Enables user to send the entire ADC register values (ADC Reg 0-15) configuration to the ADC at once.  
Receive Config button: Populates all the sixteen ADC registers (ADC Reg 0-15) on the ‘GHzADC.exe’ software with current register values in the ADC.
[bookmark: _Toc348105830][bookmark: _Toc348437771]Attenuator Tab



Figure 18 Attenuator Tab window
Attenuation bar: This feature is not currently supported in the ‘GHzADC_exe’ software. 
[bookmark: _Toc348105815][bookmark: _Toc348437772]Capture Tab


Figure 19 Capture Tab window

Name field: Set a name to the file you want your captured data to be stored as.

Directory field: Set a directory location you want your file to be saved in using ‘Change’ button.
Depth Dropdown: User can select the no. of sample points for data capture ranging from 20K to 320MSamples.
Data Format panel: Chooses the data format for data capture as either offset binary or 2’s complement.
File Format panel: Data will be stored as either binary or ASCII format in the file based on your selection. 
Capture button: Triggers the ML605 board to capture the data and store in a file based upon the selections in the Capture panel. 
Enable Continuous Mode: Selecting the Enable Continuous Mode box enables user to continuously capture data and plot FFT to evaluate ADC performance using MATLAB or other data plotting software. See the Appendix: ML605 Continuous Capture mode.
Enable Pin-Trigger Mode: Selecting the Enable Pin-Trigger box allows user to do single data capture whenever header pin J51 is pulled low (active low). The J51 header pin is connected to net name ‘sfp_los’ which is connected to ball pin ‘V23’ of the Virtex-6 FPGA. For pin-trigger mode to be operational the ‘Enable Pin-Trigger’ box must be checked first and then pin header J51 should be triggered. Location of J51 header pin is shown in Figure 33.
Enable DES Mode: Selecting the Enable DES mode allows user to capture data at twice the sample rate by enabling dual edge sampling mode.
[bookmark: _Toc348105816][bookmark: _Toc348437773]File pull-down menu
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Figure 20 File pull-down menu
Load Config File option: User loads the ADC register & memory addresses from a configuration text file into the software.

Save Config File option: Enables user to save the ADC register configurations into a text file for future use.
Restart: Restarts the ‘GHzADC’ software application.
Exit: Exits the ‘GHzADC’ software application.
[bookmark: _Toc348105817][bookmark: _Toc348437774]Comm pull-down menu
[image: ]
Figure 21 Comm pull-down menu

Port option: Establishes the ethernet connection using UDP protocol. 

Baud rate: This option has been kept as reserved.
Parity: This option has been kept as reserved.
Disconnect: Closes the COM port ‘UDP’ with connection stopped.
Auto Connect upon Startup: Automatically opens the COM port ‘UDP’ and establishes connection as soon as the software starts up.
Auto Sync upon Connect: Automatically syncs the FPGA and EEPROM control registers after successful connection on the COM port ‘UDP’. 
Resync: Syncs the connection between the board and your PC by doing FPGA & EEPROM Read/Writes.
[bookmark: _Toc348105818][bookmark: _Toc348437775]Log pull-down menu
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Figure 22 Log pull-down menu

View Log Window: Opens the log window in the ‘GHzADC’ software which displays FPGA & EEPROM operations.
 Log Messages to file: Stores the log messages onto a specified file whenever the board is synced.
Enable Passive Logging: This feature is not currently being supported.
Open Output Directory: Opens the output directory where the log messages will be saved.
[bookmark: _Toc348105819][bookmark: _Toc348437776]Options pull-down menu
[image: ]
Figure 23 Options pull-down menu

Show Memory Read Messages in console: Shows the memory read messages in console during data capture.
Suppress Logging During Capture: Enables user to suppress logging during data capture. This option is not helpful when working in continuous capture mode. See the Appendix for ‘divide by zero’ error in GHzADC software during continuous capture.
Advanced Mode: Advanced mode opens up the Debug Tab useful to configure or debug specific control and memory registers in ADC. See below for details about the ‘Debug’ Tab.
[bookmark: _Toc348105831][bookmark: _Toc348437777]Debug Tab

[image: ]
Figure 24 Debug Tab window

Mode panel: Selects control register or memory to configure in the ADC based upon selection.
R/W panel: Selects read or write operation for the control registers.
Address field: Use ADC control register or memory address which needs to be debugged.
Data field: Data value to be written to a particular ADC control register.
Send button: Performs read or write operation on the ADC control register address or displays value of the memory address in Log window.
[bookmark: _Toc348437778]Appendix
[bookmark: _Toc348105822][bookmark: _Toc348437779]Setting up the WaveVision software
The WaveVision software must be customized with the placement of a custom file within the installation hierarchy. After installation of the base software, one custom file must be added to the installation. The custom file provided is: adc10d1000_xc4vlx25_adc12d1600rfrb.bit. This file is located in the TI package ‘GHz_ADC_package\ Virtex4_modification\ ’.  
1. 
2. 
3. 
3.1. 
1. Visit the link http://www.ti.com/tool/wavevision5 and download the latest version of WaveVision software.
2. Install the software and navigate to the software installation directory
3. Open the ‘{Installation Directory}\hardware\’ directory. Copy the ‘adc10d1000_xc4vlx25_adc12d1600rfrb.bit’ file in TI package to this directory and replace the default version of the file.
[bookmark: _Toc348105823][bookmark: _Toc348437780]Connect Capacitor together on ML-605 board
The voltage to Bank 12 of the Virtex-6 FPGA device on the ML-605 board needs to be ‘2.5V’ supplied by the I/O rail ‘FMC_VIO_B_M2C’. This power to Bank 12 should actually come from the card which is plugged into the FMC connector of the ML605 board. A certain number of ADC reference boards (first release only) did not provide the required power. You can verify if power is present on Bank 12 once both PCB are connected together. If not, solder a wire between the positive of capacitor C298 with the positive of C295 to provide a 2.5V supply to Bank 12 of the Virtex-6 FPGA as shown in Figure 25.
 
[image: ]
[bookmark: _Ref348106793]Figure 25 Connection of capacitors C295 and C298 on ML-605 board
[bookmark: _Toc348105824][bookmark: _Toc348437781]ML-605 Programming
The Virtex-6 FPGA on the ML-605 board needs to be programmed using a customized FPGA image provided. Follow the below steps to program Virtex-6 FPGA on ML605 board: 
1) Load bit file into Virtex-6 FPGA using Xilinx software and 2) Write into the flash memory for a permanent configuration
[bookmark: _Toc348105825][bookmark: _Toc348437782]Load bit file into Virtex-6 FPGA using Xilinx software
1. Install the ‘ISE Design Suite’ software from the CD that came with the ML605 Evaluation Kit.
2. Connect the USB Type-A cable from your PC to J22 (JTAG) on the ML605 board.
3. Open Xilinx software ‘ISE Design Suite’ from ‘Start  All Programs  Xilinx ISE Design Suite  ISE Design Tools’. 
4. Load the project ‘ml605_adc’ into the software. Location of the project is \GHz_ADC_package\ML605_GHz_ADC_acquisition\design\syn\ml605_adc.xise.
5. If changes have been made to the design files, re-compile the design (re-run the Generate Programming File in the Design panel ‘Processes: ml605_adc_top’ pane).
6. On the ML605 board, flip the four DIP switches on S1 to the OFF position (all four S1 switches will be off, or in the down position).  This will disable the SysACE controller from trying to configure the FPGA from the CompactFlash card.
7. On the ML605 board, position the S2 switches to 011001 (0 = off/down, 1 = ON/up).  This selects the Xilinx Platform flash as the configuration source. 
8. From the Design panel, ‘Process: ml605_adc_top’ pane, under Configure Target Device, double-click Generate Target PROM/ACE File. Click OK at the warning “An iMPACT project file exists.”

[image: ]
[bookmark: _Ref342858455]Figure 26 SysACE switches S1 (left), Configuration Mode switches S2 (right)
9. In the ‘iMPACT Flows’ panel, double-click Create PROM File (PROM File Formatter)
10. In the new PROM File Formatter window:
· Select BPI Flash, Configure Single FPGA.  Click on green arrow.
· Set Target FPGA to Virtex6, Storage Device (Bytes) to xcf128x [16M].  Click on Add Storage Device.  Click on the next green arrow.
· Provide an output file name and location. Set File Format to MCS, Add Non-Configuration Data Files to No. Click OK.
· Click OK to ‘Add Device’.
· Select the ml605_adc_top.bit file.  Click Open.
· Click No to ‘Add Device’, “Would you like to add another device to Revision: 0?”
· Click OK to “Add Device” You have completed…
· A “MultiBoot BPI Revision and Data File Assignment” window will pop up.  Make no changes and click on OK.
· Double-click on “Generate File…” in the “iMPACT Processes” panel.
11. This generates the <file name>.mcs file needed to program the Xilinx Platform flash device.  This file is not created automatically after it compiles. So, when you want to reprogram the flash with a new version of the FPGA, you will have to re-compile by following the above steps again.
12. You should now get a Generate Succeeded message.
[bookmark: _Toc348105826][bookmark: _Toc348437783]Writing into the flash memory for a permanent configuration (recommended)
1. Still in the iMPACT application, click on the ‘Boundary Scan’ tab
· Right-click on the dashed-line ‘SPI/BPI?’ box and click “Add SPI/BPI Flash…”
· In the “Add PROM File” pop-up, select the <file name>.mcs file created above.  Click on Open.
· In the “Select Attached SPI/BPI” pop-up, verify the following selections:  BPI PROM, XCF128X, 16, and NOT USED.  Click OK.
2. Right-click on the ‘FLASH’ device box in the Boundary Scan tab and select ‘Program’.  
· A Device Programming Properties window pops up for Device 2 Programming Properties.  Verify that “Verify” and “Design-Specific Erase before Programming” are checked.  Also verify that “After programming Flash… automatically load FPGA with Flash contents” is selected. Click OK.
· ISE iMPACT will now erase, program, and verify the flash device, via JTAG, through the FPGA.  It should take almost 17 minutes.  When flash programming finishes, the FPGA will automatically be reconfigured with the flash contents, unless you change the Device Programming Properties (in step 2a).
3. To be completely sure of the programming, unplug the JTAG cable and power cycle the ML605 board.  The Platform FLASH should configure the FPGA almost instantaneously.
[bookmark: _Toc348105827][bookmark: _Toc348437784]One time network set up if network connection desired
The steps in this section should be followed if establishing network connection only for the 1st time.
1. Follow steps from ‘Setup procedure for direct connection’.
2. Get a free to use IP & MAC address for your network. See your IT admin for an IP address.
3. Type the IP address obtained and the MAC address in the ‘Network Address’ panel of the ‘GHzADC.exe’ software and click ‘Write’. The Network Address panel location is shown in Figure 27. This step allows user to store an IP address in ML605 which will be used to communicate in Network connection mode (as DHCP is not supported). 
4. Now, follow steps mentioned in ‘Setup procedure for network connection’ to setup network connection.
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[bookmark: _Ref341899964]                Figure 27 Network Address Panel 
[bookmark: _Toc348105828][bookmark: _Toc348437785]Troubleshooting
	Issue
	Potential solution

	1. WaveVision software does not detect hardware
	Verify that the USB cable is connected from the Gigasample reference board to the computer

	
	Check the Windows Device Manager to verify that the Gigasample reference board is registered  

	
	Verify that the most compatible or latest version of the software is installed

	
	Try pressing the ‘HW’ button in the Signal Sources tab of the WaveVision 5 software to re-sync the hardware.

	2. GHzADC software gives an error ‘Giving up after 5 retries’
	Check whether the Ethernet cable is plugged as per steps mentioned in setup for direct or network connection.  

	
	Try resetting the FPGA of ML-605 by holding the ‘CPU RST’ button for a few seconds located as shown in Figure 33. ‘Resync’ in GHzADC.exe software to re-establish the connection. 

	
	Try closing the GHzADC.exe software. Power OFF the ML605 board. Disconnect the Ethernet cable from the ML605 Ethernet port. Re-plug the Ethernet cable to the ML605 board, power ON the ML605 board, push & hold the ‘CPU RST’ button for a few seconds. Repeat the UDP step for connection.

	3. GHzADC software gives an error ‘Unable to open connection on port 5678’
	Try resetting the FPGA of ML-605 by holding the ‘CPU RST’ button for a few seconds. ‘Resync’ to establish the connection.

	
	Try re-starting the PC as this might be a Switched User problem. Repeat steps for direct or network connection mentioned in Section 3.



	4. GHzADC software gives an error ‘divide by zero’ during continuous capture mode
	Try unselecting the ‘Suppress Logging During Capture’ option in the ‘Options’ pull down menu of the software. 



[bookmark: _Toc348105832][bookmark: _Toc348437786]ML-605 Continuous Capture Mode Example using MATLAB
1. Load the captures folder into MATLAB where you have been saving your data capture files from the ‘GHzADC’ software. 
2. Open MATLAB editor and type the Code in MATLAB as shown in Figure 29. Save this editor file in the same folder as the data capture folder.
3. Open another MATLAB editor file and type the code as shown in Figure 30 with the ‘Name’ as given on the Name field of Capture Tab in GHzADC software. The file format must be <file_name>.asc for ASCII file format. Type in the maximum number of data captures you want for continuous mode in the ‘Nbr’ field. Save this file in the same folder as the data capture files. Run this code by pressing the ‘Run’ button.
4. Assuming the ML605 board is synced up with the PC, go to Capture Tab in GHzADC software. Select the ‘Depth’ for data capture and select the option ‘Enable Continuous Mode’. In addition, you could select ‘Enable DES Mode’ as well.  
5. Press Capture button. 
6. You should see the FFT plot pop-up in MATLAB with data being captured continuously till the maximum limit. 
7. You can also watch the video ‘ML-605 capture: Continuous mode demo’ for continuous data capture mode using ML-605 included in the TI package ‘\GHz_ADC_package\ML605_Continuous_capture_demo\’.
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Figure 28 Folder used to save data capture files in GHzADC software
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[bookmark: _Ref342859855]Figure 29 MATLAB script used for Continuous Capture mode
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[bookmark: _Ref342859896]Figure 30 Script to execute the Continuous Capture mode 

[image: ]
Figure 31 Plot in MATLAB showing FFT and normalized time domain waveform of the 1st 50 data points captured. The sample dept is 160KSamples with input frequency at 207MHz. 
Gigasample Reference board and ML605 board diagrams
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[bookmark: _Ref341900526][bookmark: _Ref348391402]               Figure 32 ‘Gigasample Reference board’ with important components for setup
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[bookmark: _Ref341897536]Figure 33 ML605 board showing important components for setup
GPIO LED description on ML-605 board
[image: ]
Figure 34 GPIO LEDs LED1-8 from right to left
· LED1 (flashing): Indicates the ML-605 board is active and working
· LED2 (solid): Indicates the DDR3 memory is ready to be loaded
· LED3 (solid): Indicates the DDR3 memory is locked
· LED4 (off): Off during normal operation
· LED5 (off): Off during normal operation
· LED6 (flashing): Indicates the I-channel clock is operational
· LED7 (flashing): Indicates the Q-channel clock is operational
· LED8 (off): Off during normal operation


[bookmark: _Toc348437787]Package Information
The package for evaluating TI GHz ADC using ML-605 Evaluation platform consists of:
· This document (ML-605 User’s guide).
· Readme text file.
· Verilog source files to load the FPGA image into the Virtex-6 FPGA of ML605 board in \ML605_GHz_ADC_acquisition\ directory.
· FPGA image to configure the Gigasample reference board using WaveVision software.
· GHzADC.exe software.
[bookmark: _Toc348437788]Conclusion
This document goes through the steps for ML-605 Hardware and Software Setup. Important features for data capture using ‘GHzADC_exe’ software have been explained.



















FCC Warning

This evaluation board/kit is intended for use for ENGINEERING DEVELOPMENT, DEMONSTRATION, OR EVALUATION
PURPOSES ONLY and is not considered by TI to be a finished end-product fit for general customer use. It generates, uses, and can radiate radio frequency energy and has not been tested for compliance with the limits of computing devices pursuant to part 15 of FCC rules, which are designed to provide reasonable protection against radio frequency interference. Operation of this equipment in other environments may cause interference with radio communications, in which case the user at his own expense will be required to take whatever measures may be required to correct this interference.

EVALUATION BOARD/KIT IMPORTANT NOTICE
Texas Instruments (TI) provides the enclosed product(s) under the following conditions:

This evaluation board/kit is intended for use for ENGINEERING DEVELOPMENT, DEMONSTRATION, OR EVALUATION PURPOSES ONLY and is not considered by TI to be a finished end-product fit for general consumer use. Persons handling the product(s) must have electronics training and observe good engineering practice standards. As such, the goods being provided are not intended to be complete in terms of required design-, marketing-, and/or manufacturing-related protective considerations, including product safety and environmental measures typically found in end products that incorporate such semiconductor components or circuit boards. This evaluation board/kit does not fall within the scope of the European Union directives regarding electromagnetic compatibility, restricted substances (RoHS), recycling (WEEE), FCC, CE or UL, and therefore may not meet the technical requirements of these directives or other related directives.

Should this evaluation board/kit not meet the specifications indicated in the User’s Guide, the board/kit may be returned within 30 days from the date of delivery for a full refund. THE FOREGOING WARRANTY IS THE EXCLUSIVE WARRANTY MADE BY SELLER TO BUYER AND IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED, IMPLIED, OR STATUTORY, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE.

The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the user indemnifies TI from all claims arising from the handling or use of the goods. Due to the open construction of the product, it is the user’s responsibility to take any and all appropriate precautions with regard to electrostatic discharge.

EXCEPT TO THE EXTENT OF THE INDEMNITY SET FORTH ABOVE, NEITHER PARTY SHALL BE LIABLE TO THE OTHER FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.

TI currently deals with a variety of customers for products, and therefore our arrangement with the user is not exclusive.

TI assumes no liability for applications assistance, customer product design, software performance, or infringement of patents or services described herein.

Please read the User’s Guide and, specifically, the Warnings and Restrictions notice in the User’s Guide prior to handling the product. This notice contains important safety information about temperatures and voltages. For additional information on TI’s environmental and/or safety programs, please contact the TI application engineer or visit www.ti.com/esh.

No license is granted under any patent right or other intellectual property right of TI covering or relating to any machine, process, or combination in which such TI products or services might be or are used.

EVM WARNINGS AND RESTRICTIONS

It is important to operate this EVM within the input voltage range of -0.3 V to 48 V and the output voltage range of 0.9 V to 18 V.

Exceeding the specified input range may cause unexpected operation and/or irreversible damage to the EVM. If there are questions concerning the input range, please contact a TI field representative prior to connecting the input power.

Applying loads outside of the specified output range may result in unintended operation and/or possible permanent damage to the EVM. Please consult the EVM User's Guide prior to connecting any load to the EVM output. If there is uncertainty as to the load specification, please contact a TI field representative.

During normal operation, some circuit components may have case temperatures greater than 85C. The EVM is designed to operate properly with certain components above 60C as long as the input and output ranges are maintained. These components include but are not limited to linear regulators, switching transistors, pass transistors, and current sense resistors. These types of devices can be identified using the EVM schematic located in the EVM User's Guide. When placing measurement probes near these devices during operation, please be aware that these devices may be very warm to the touch.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2007, Texas Instruments Incorporated
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IMPORTANT NOTICE
Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements, and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are sold subject to TI’s terms and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI’s standard warranty. Testing and other quality control techniques are used to the extent TI deems necessary to support this warranty. Except where mandated by government requirements, testing of all parameters of each product is not necessarily performed.

TI assumes no liability for applications assistance or customer product design. Customers are responsible for their products and applications using TI components. To minimize the risks associated with customer products and applications, customers should provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right, or other TI intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the third party, or a license from TI under the patents or other intellectual property of TI. Reproduction of information in TI data books or data sheets is permissible only if reproduction is without alteration and is accompanied by all associated warranties, conditions, limitations, and notices. 

Reproduction of this information with alteration is an unfair and deceptive business practice. TI is not responsible or liable for such altered documentation. Resale of TI products or services with statements different from or beyond the parameters stated by TI for that product or service voids all express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. TI is not responsible or liable for any such statements.

TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the TI product would reasonably be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products and any use of TI products in such safety-critical applications, notwithstanding any applications-related information or support that may be provided by TI. Further, Buyers must fully indemnify TI and its representatives against any damages arising out of the use of TI products in such safety-critical applications. 

TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are specifically designated by TI as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military specifications. Buyers acknowledge and agree that any such use of TI products which TI has not designated as military-grade is solely at the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are designated by TI as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated products in automotive applications, TI will not be responsible for any failure to meet such requirements. 

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products 					Applications
Amplifiers		amplifier.ti.com 		Audio 			www.ti.com/audio
Data Converters 		dataconverter.ti.com 	Automotive 		www.ti.com/automotive
DSP 			dsp.ti.com 		Broadband 		www.ti.com/broadband
Interface 		interface.ti.com 		Digital Control 		www.ti.com/digitalcontrol
Logic			logic.ti.com 		Military 			www.ti.com/military
Power Mgmt 		power.ti.com 		Optical Networking 		www.ti.com/opticalnetwork
Microcontrollers 		microcontroller.ti.com 	Security 			www.ti.com/security
RFID 			www.ti-rfid.com 		Telephony 		www.ti.com/telephony
Low Power 		www.ti.com/lpw 		Video & Imaging 		www.ti.com/video
Wireless					Wireless 			www.ti.com/wireless
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