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TLK10002 Dual-Channel, 10-Gbps, Multi-Rate Transceiver
EVM Graphical User Interface

This user’s guide describes the usage and construction of the TLK10002 evaluation module (EVM)
graphical user interface. This document provides a basic overview of the different portions of the program.
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1 Introduction

Figure 1. TLK10002 GUI Screen

WARNING
This equipment is intended for use in a laboratory test environment
only. It generates, uses, and can radiate radio frequency energy
and has not been tested for compliance with the limits of
computing devices pursuant to subpart J of 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 own expense will be required to take
whatever measures may be required to correct this interference.

The Texas Instruments (TI) TLK10002 SERDES evaluation module (EVM) boards are controlled and
configured using a custom-developed graphical user interface (GUI).

High-level and low-level manipulation of the registers is possible through this GUI as well as a variety of
built-in test modes.

The High-Speed Transmit and Receive portions can sweep through a nested loop of parameter
combinations and both visually and empirically report the results to save time in determining the optimal
combination of settings.
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2 High-Level Operation of the GUI

Figure 2. TLK10002EVM GUI Read Me First Window

When the GUI starts, the indicator at the bottom right corner of the window is red and displays Working
while the GUI establishes communication with the USB port of the EVM and sets the default
configurations required for proper operation of both the board and the GUI.
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Figure 3. TLK10002EVM GUI High-Level Device Configuration Window

Configuration of the external control pins of the TLK10002 device through the GUI is performed by setting
the toggle switch located in the central portion of the GUI, where it is grouped under the title External
Control Pin. A TCA6424 I2C-to-GPIO device on the board is configured to control the high/low settings of
the device pins from USB data sent to the board from the GUI. It is possible to disable the software control
and rely on manual settings of these signals. Monitoring external status pins is also possible through this
method.

In order to keep the GUI and the device settings on the board synchronized, all reset signals must be
initiated from the GUI through the various buttons. If the Reset button on the board itself is pressed, the
GUI does not realize that the registers were reset and continues to display the previous register values.

Configuration of the TLK10002 register settings is accomplished from the high level Device Configuration
tab of the GUI. All of the settings of the TLK10002 can be modified from various portions of this tab, which
are broken out and grouped into individual windows according to their functions.

When the settings of the GUI do not match the actual register settings of the EVM device, the Require
Update? light glows red, indicating that some setting has changed in the GUI memory and needs to be
sent to the device. When the device settings match the GUI’s memory, the Device Configured light glows
green, indicating that the board is configured as displayed in the GUI.

To change the various register settings in the GUI memory to a new value, find the particular parameter
field in the various windows, select the new value, and click the Save button. Failing to click the Save
button causes in the change to be discarded and the current value of the register to be maintained.
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Figure 4. TLK10002EVM GUI High-Level Device Configuration Review Updates Window

When register values change in memory and the Require Update? light glows red, the changed values
can be reviewed prior to applying the changed values to the TLK10002 device. This is accomplished by
clicking the Review Updates button on the bottom right portion of the GUI window. All the registers that
are selectable are tracked by the GUI in a mid-level array that stores the current and new value for the
register. When even one new value field changes, the Require Update? light glows red.

The new values can also be discarded with the click of the Discard Updates button.
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Figure 5. TLK10002EVM GUI High-Level Device INAP/N Configuration

Selecting the INA0P/N button on the left portion of the Channel A Configuration window opens the
INA0P/N parameters. If changes need to be made to any of these parameters, select the new values, and
click the Save button. To navigate away from the window and return to the Channel A Configuration
window, click the Back button. If changes have been made and not saved, the message box is displayed
to inform the user that changes will be discarded if not saved.
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Figure 6. TLK10002EVM GUI High-Level Device OUTAP/N Configuration

Selecting the OUTA0P/N button on the left portion of the Channel A Configuration window opens the
OUTA0P/N parameters. If changes need to be made to any of these parameters, simply select the new
values and click the Save button. To navigate away from the window and return to the Channel A
Configuration Window, click the Back button. If changes have been made and not saved, the message
box is displayed to inform the user that changes will be discarded if not saved.
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Figure 7. TLK10002EVM GUI High-Level Device HSTXAP/N Configuration

Selecting the HSTXAP/N button on the right portion of the Channel A Configuration window opens the
HSTXAP/N parameters. If changes need to be made to any of these parameters, select the new values,
and click the Save button. To navigate away from the window and return to the Channel A Configuration
window, click the Back button. If changes have been made and not saved, the message box is displayed
to inform the user that changes will be discarded if not saved.
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Figure 8. TLK10002EVM GUI High-Level Device HSRXAP/N Configuration

Selecting the HSRXAP/N button on the right portion of the Channel A Configuration window open the
HSRXAP/N parameters. If changes need to be made to any of these parameters, select the new values,
and click the Save button. To navigate away from the window and return to the Channel A Configuration
window, click the Back button. If changes have been made and not saved, and message box is displayed
to inform the user that changes will be discarded if not saved.
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Figure 9. TLK10002EVM GUI High-Level Device Clock and Rate Configuration

Selecting the Clock Rate button on the bottom portion of the Channel A Configuration window opens the
Clock and Rate parameters. The GUI is designed for easy evaluation of the supported CPRI and OBSAI
standard frequencies as listed in the TLK10002 data sheet. By selecting the high-speed, serial-data rate,
the reference clock frequency, the reference clock source for the lane, and the output clock source and
divider values, all the various register settings are properly configured and stored into memory to await a
device update. If changes need to be made to any of these parameters, select the new values, and click
the Save button. To navigate away from the window and return to the Channel A Configuration window,
click the Back button. If changes have been made and not saved, the message box is displayed to inform
the user that changes will be discarded if not saved.

If other frequencies need to be tested, manual setting of the various clock and rate parameter register
settings must be performed.

10 TLK10002 Dual-Channel, 10-Gbps, Multi-Rate Transceiver EVM Graphical User SLLU147–May 2011
Interface Submit Documentation Feedback

Copyright © 2011, Texas Instruments Incorporated

http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLLU147


www.ti.com High-Level Operation of the GUI

Figure 10. TLK10002EVM GUI High-Level Device Lane Alignment Configuration

Selecting the Lane Alignment button on the bottom portion of the Channel A Configuration window opens
the Lane Alignment parameters. If changes need to be made to any of these parameters, select the new
values and click the Save button. To navigate away from the window and return to the Channel A
Configuration window, click the Back button. If changes have been made and not saved, the message box
is displayed to inform the user that changes will be discarded if not saved.
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Figure 11. TLK10002EVM GUI High-Level Device LOS of Signal Output Configuration

Selecting the LOS Output button on the bottom portion of the Channel A Configuration window opens the
LOS Output parameters. If changes need to be made to any of these parameters, select the new values,
and click the Save button. To navigate away from the window and return to the Channel A Configuration
window, click the Back button. If changes have been made and not saved, the message box is displayed
to inform the user that changes will be discarded if not saved.
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Figure 12. TLK10002EVM GUI High-Level Device Channel Operation and Test Pattern Configuration

Selecting the Test Pattern button on the bottom portion of the Channel A Configuration window opens the
test pattern parameters. If changes need to be made to any of these parameters, select the new values,
and click the Save button. To navigate away from the window and return to the Channel A Configuration
window, click the Back button. If changes have been made and not saved, the message box is displayed
to inform the user that changes will be discarded if not saved.
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Figure 13. TLK10002EVM GUI High-Level Device LOSA Status Window

Selecting the LOSA Status tab on the top portion of the Channel A Configuration window opens the LOSA
Status parameters. The values of the various status registers are read when this window is selected and
can be refreshed by clicking the Refresh button at the bottom of the window.
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Figure 14. TLK10002EVM GUI High-Level Device Executed Commands Status Window

When all the settings have been selected and the user is ready to apply the updated values to the
TLK10002 device, clicking the Apply Updates button on the bottom right portion of the GUI window causes
the GUI to write all of the TLK10002 registers per a text file based script. This script can be changed and
loaded by clicking the Load Script button and navigating to the desired file. To set that file as the default
file, right-clicking the Load Script button after selecting the desired file and selecting the Set Default option
causes the replacement of the default script file with the selected file. While the script is executing, a
status window is displayed showing each transaction and the register value that is being written or read
from the device. This status can be saved off to a text file if desired.
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3 Low-Level Operation of the GUI

The TLK10002 device registers and settings can be controlled manually through a low-level register
Read/Write portion of the GUI.

Figure 15. TLK10002EVM GUI Low-Level Register Configuration Window

Selecting the Low Level Register Configuration tab of the GUI brings up a complete register list for all the
devices on the EVM. Selecting one of these registers loads the Register Description and Register Data
fields with the proper values and display the current value. The bits can be set by clicking in the check
boxes next to the bit’s name or typing the full hexadecimal value for the register directly into the Write
Data field. Clicking the Write Register button writes the register of the device. Reading the register is done
by clicking the Read Data button. After a read or write operation, the LW (Last Written) or LR (Last Read)
fields in the register list are updated for future reference.

The GUI’s Mid Level Array synchronizes the high-level control indicator values so navigation between the
high-level and the low-level portions of the GUI is possible.
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Figure 16. TLK10002EVM GUI Low-Level Configuration Through Macros

Low-level operations can be recorded, saved, and loaded for future use and convenience. To record a
macro of register read and write transactions, first click the Start Record button, perform your sequence of
register read/writes, and when finished, click the Stop button. Loops can be added by first selecting the
number of loops desired and then clicking the Loop button. The end of the loop is set by clicking the End
Loop button. Wait statements can be included by first selecting the length of the wait time in milliseconds
and then clicking wait.

To save a macro, click the Save or Save as button, and select a filename and path to store the file.

To run a current or recalled macro, load the macro and click the Run button.
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4 BER and Latency Tests

Once the TLK10002 device registers and settings are applied to the device, switching over to the BER and
Latency tab of the GUI can provide some basic lane testing and BER optimization tests.

Figure 17. TLK10002EVM GUI BER Tab

The TLK10002 device test patterns can be selected and changed from this window, and the individual
parameters for the various TX/RX and IN/OUT lanes can be selected and changed in real time allowing
the effect of those changes to be displayed in the error count.

The TX and IN channel parameters can be switched between and modified on the left portion of the
screen, the RX and OUT channel parameters can be switched between and modified in the middle portion
of the screen, and the Error Count for the lanes can be seen on the right portion of the screen.

Clicking the Read Counter button reads the error counters once.

Clicking the Run Test button causes the error counters to be continually read in a loop and a cumulative
total to be displayed. The cumulative totals can be cleared by clicking the Reset Cumulative button.
Clicking the Stop button stops the test.
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Figure 18. TLK10002EVM GUI Latency Tab

The internal latency counter of the TLK10002 can be set up and tested using the Latency tab of the GUI.
Select the desired settings for the test on the left side of the screen, and click the Configure button. Then
click the Read Counter button. If the Measurement Ready light does not glow green, the Measurement
Ready bit of the register is a 0 indicating the measurement is either not ready or was not successful.
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5 High-Speed Link Optimizer Tests

Once the TLK10002 device registers and settings are applied to the device, switching over to the High
Speed Link Optimizer tab of the GUI can provide some thorough lane testing and BER optimization tests.

Figure 19. TLK10002EVM GUI High-Speed Link Optimizer Tab

Sweeps can be run on the various TLK10002 register settings if the TX and RX of the high-speed
channels are looped back on themselves or between channels. To run a sweep, select the TX/RX mode,
the data pattern, and the number of parameters to be swept along the top portion of the window. Then
select the various parameters to be swept as well as their start and stop values and step size. A step size
of one steps every value, a step size of 2 sweeps every other value, etc.

Then click the Configure Sweep Combination button, and if desired, de-select additional parameters that
are not to be included in the sweep. Save these combinations and then setup the other sweep, if desired.

Just like the High Level General Device Configuration portion of the GUI, the Link Optimizer is run off a
text-based script for flexibility and easy revisions. To load a script other than the default script, navigate to
the desired script, and then right click the script path and set it as the default file.

Enter the desired test time for the each parameter combination, and click Run Test. The GUI sets the new
values for the swept parameters in its mid-level register array, apply the updates to the device based on
the script, which includes reading the error counters. After the desired amount of test time, the error
counters are re-read and the results are processed before the sequence is repeated for the remaining
combinations.

In the Test Results windows, a grid appears with individual squares representing the parameter
combinations. Clicking on the squares displays the parameter values and the associated error count for
that combination at the bottom of the window. If no errors occur, the square is green. If errors occur but
the counter is not maximized, the square is yellow. If the error counter was maximized, the square is red
indicating that is not a good combination.

The results can also be saved to a CSV file at the end of the testing.
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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 TI 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. Information of third parties may be subject to additional
restrictions.

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

Audio www.ti.com/audio Communications and Telecom www.ti.com/communications

Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers

Data Converters dataconverter.ti.com Consumer Electronics www.ti.com/consumer-apps

DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy

DSP dsp.ti.com Industrial www.ti.com/industrial

Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical

Interface interface.ti.com Security www.ti.com/security

Logic logic.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense

Power Mgmt power.ti.com Transportation and www.ti.com/automotive
Automotive

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com Wireless www.ti.com/wireless-apps

RF/IF and ZigBee® Solutions www.ti.com/lprf

TI E2E Community Home Page e2e.ti.com
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