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		  verify and debug your displayport  designs more easily agilent technologies U7232A  displayport electrical performance  validation and compliance software  for infiniium series oscilloscopes  (see table 1) provides you with a fast  and easy way to verify and debug  your displayport interface designs  for sink and source ics, motherboard  systems, computers and graphics  cards. the displayport electrical  test software is designed for use in  displayport authorized compliance  test houses, so you can confidently  use it to execute displayport electrical  checklist tests as well as employ it  as a development tool. it displays the  measurement data results in a flexible  report format, and the report also  provides a margin analysis that shows  how closely your device passed or  failed each test. to make measurements with the  U7232A displayport electrical test  software, you may also need the  w2641a displayport tpa fixture for  signal access. the U7232A displayport electrical test  software performs a wide range of  tests required to meet the displayport  electrical specifications for various  computer system components (sink  and source ics, motherboard systems,  computers and graphics cards) as  documented in section 3.5.2 and 3.5.3  of the base displayport specification  by vesa 1 . to introduce a displayport  product to the market, your product  must successfully pass compliance  testing based on the displayport  agilent U7232A displayport electrical  performance validation and compliance  software for infiniium series oscilloscopes data sheet 1  video electronics standards association  ( www.vesa.org ) specification at an approved  displayport test center, and you will  want to have performed the tests  included on the checklist before you  submit your product for full compliance  testing for ultimate confidence and  lowest turnaround time and process  cost. the U7232A software makes it  easier for you to prepare for passing  the certification hurdle for displayport  cts1.1.   

 2 the U7232A displayport electrical test  software saves you time by setting  the stage for automatic execution of  displayport electrical tests. part of  the difficulty of performing electrical  tests for displayport is connecting  the oscilloscope to the target device,  configuring the instrument for  measurements, executing the test  procedures, understanding what to  test, and then analyzing the measured  results by comparing them to limits  published in the specification. the  displayport electrical test software  does almost all of this work for you.  in  addition, if you discover a problem with  your device, debug tools are available  to aid in root-cause analysis. the U7232A displayport electrical test  software offers the electrical tests  for the source as well as important  tests for cable and receiver tolerance  testing. the software automatically  configures the oscilloscope for each  test, and it provides an informative  results report that includes margin  analysis indicating how close your  product is to passing or failing that  specification. clock recovery of each  lane is accomplished according to the  standard by the oscilloscope using  proprietary software techniques.  see table 2 for a complete list of  the measurements made by the  displayport electrical test software. easy test definition the U7232A displayport electrical  test software extends the ease-of-use  advantages of agilents infiniium  series oscilloscopes to testing  displayport designs. the agilent  automated test engine walks you  quickly through the steps required to  define the device under test, to select  the tests, set up the tests, perform the  tests, and view the test results. you  can pick high-level test parameters  to suit your test process objectives,  and then you can proceed to select a  category of tests all at once, or specify  individual tests. the user interface is  oriented to minimize reconnections,  which saves you time and minimizes  potential for operator error. you can  save tests and configurations as  project files and recall them later for  quick testing and review of previous  test results. straightforward menus let  you perform tests with a minimum of  mouse clicks. U7232A saves you time features the U7232A hdmi electrical test  software offers several features to  simplify the validation of displayport  designs: ?  full physical layer testing ?  verification of link layer physical  layer control ?  three modes of physical layer test ?  test status tracking  ? measurement process  configurability ? automated scope measurement  setup ?  test results reports with pass/fail  margin analysis with the displayport electrical test  software, you can use the same  oscilloscope you use for everyday  debugging to perform automated  testing and margin analysis based on  the displayport-specified test checklist.  

 3 the U7232A now allows you to define  the dut capability and select test  environment variables to better suit  your testing goals for speed and cost.  the setup process begins with the  setup entry screen (shown in figure 1).  this screen enables selection between  standard displayport physical layer  testing and link layer physical state  change validation process. when you  have selected the testing you want to  perform, the setup continues as shown  in figure 2 with the start project  screen where the project information,  device specifics and testing template  can be chosen. the template allows  subsequent setup fields to have  specific default values you have  selected. since there is a wide range of setup  configurations allowed for the test  bench and because displayport  devices have a wide range of optional  performance, the U7232A setup  screens enable you to specify this  information. figure 1. U7232A displayport test environment setup figure 2. configuration template to enable quick selection  of common settings test environment setup and test selection    

 4 test environment setup and test selection (continued) the U7232A software guides you  through selecting important test  process information. these are briefly  described below.  ?  device id: enter the device name  and other pertinent information. ?  operator id: for compliance test  houses to identify the operator for  qa process. ?  project id: for compliance test  houses that identify projects by  number, this enables the report to  carry a key identification number to  a contract. ?  device type: allows you to select  between cable test, sink test and  source test suite. ?  test type: define whether tests will  be single-ended or differential, see  figure 3. ?  test mode: select between  compliance conditions and user- specified modes. ?  dut definition: select the  capabilities of the dut you wish  to test, see figure 4. ?  test fixture selection: select the  test fixture used, see figure 5. ? connection type: single-ended  versus differential connection:  choose between using two  channels of the scope to make a  differential measurement using an  a minus b technique or by using  a differential probe on each scope  channel for each lane, see figure 5. ?  number of channels: you may  choose to test a 1, 2, 4 channel  connection, see figure 4. (note:  differential connection allows full  lane selection, while single-ended  can only support testing 1 or 2  lanes.), see figure 5.  ?  oscilloscope connection: this screen  allows you to assign oscilloscope  channels and device lanes to test, see figure 8. for convenience, these parameters can  be saved in a template file. in order  to execute your planned testing, the  test software needs to know what you  want to test and how you want to test.  for instance, you have a source device  and want to test the differential tests  in compliance mode. this information  is conveyed to the user and easily  selected in the test process setup  screen as shown in figure 3. figure 3. U7232A test process setup screen: select test objectives and  device and test type   

 5 the U7232A allows you to select  a test mode that suits your goals.  the selection offers the choice of  compliance testing, user-defined  testing and targeted characterization. the `compliance conditions  only mode is a test process that  is controlled by a configuration  control that is in accordance with  the displayport compliance test  specification. this assures the user  that measurements will only be  performed on those configurations  required to be tested. for instance,  the data eye only need be measured  for 800 mvolt setting, at both bit  rates, with no pre-emphasis; only  those conditions will be used for eye  measurement in the `compliance  conditions only mode. device definition critical information to guide the test  process will be the device capability  information. this is information about  the test device  such as the valid  levels, pre-emphasis settings, number  of lanes, bit rates and whether spread  spectrum clocking is enabled or not.  these capabilities are identified in the  dut definition screen in figure 4.  test mode selection figure 5. U7232A test connection setup screen figure 4. U7232A dut definition entry in setup    

 6 figure 7. U7232A test plan management for user-defined testing, a similar  configuration control as in compliance  conditions only mode exists, however,  the user is allowed to configure it by  an additional menu called manage  test plans (figures 6 and 7.) note the  test setting checkmarks in figure 7  indicating permutations to be tested.  note that this allows settings not  formally allowed in the specification  (800 mvolts with 6 db pre-emphasis  for example). the `compliance  conditions only mode would not  allow this. the targeted characterization mode  is the standard mode (from version 1.0)  which allows you to focus on specific  device setup and specifically test  that condition. this is useful for  repeatability studies, troubleshooting  and characterization. test mode selection (continued) figure 6. U7232A user defined mode enables test plans    

 7 test mode selection (continued) after defining the test environment  you are presented with only those  tests that are appropriate for the  environment chosen. for instance, if  spread spectrum clocking (ssc), is not  enabled then no ssc tests will appear.  this is the case for pre-emphasis  as well. if your device definition  is one lane only, or your defined  device connection is one lane (one  differential probe or two single-ended  connections) then no inter-pair skew  tests will appear in the test suite. this  dynamic filtering simplifies your job  by ensuring you attempt to test only  what is possible for the dut and the  connection model you have chosen.  figure 9. the agilent automated test framework guides you quickly  through selecting tests and configuring tests, setting up the connection,  running the tests, and viewing the results. you can easily select  individual tests or groups of tests with a mouse-click. you also can  easily see the test status for the device under test. test selection figure 8. test environment setup: lane and oscilloscope assignment screen    

 8 figure 11. the final step before test is to illustrate the anticipated connection for  the test.  the U7232A displayport electrical  test software provides flexibility in  your test setup. it guides you to make  connection changes with hookup  diagrams when the tests you select  require it. for test parameters such as  bandwidth reduction or data channel  selection, you can select appropriate  values. for more critical parameters,  such as mask scaling option or number  of edges for analysis, default values  are tied to the compliance standard;  these values can only be altered in the  debug screen. in figure 10 you can  see the selection for various U7232A  eye mask test functions. the default  for compliance mode is fixed which  places the mask in the center of the  eye per the displayport compliance  test specification (shown is find  margin which will find the range of  passing condition).  after you configure the test to meet  your needs, the U7232A user interface  displays the connection screen,  which is specific to the configuration  data you have selected. figure 11  illustrates the typical connection  guidance provided for differential tests  for a single lane with an a minus b  connection type. figure 10. the U7232A configuration screen allows you to alter soft  parameters for testing to assist in characterization and debug activities. configurability and guided connections    

 9 in addition to providing you with  measurement results, the U7232A  displayport electrical test software  provides a report format that shows  you not only where your product  passes or fails, but also reports how  close you are to the limits specified for  a particular test assertion. you select  the margin test report parameter,  which means you can specify the  level at which warnings are issued  to alert you to the electrical tests  where your product is operating  close to the official test limit defined  by the displayport compliance test  specification for a given test assertion. eye margin: another method of  evaluating the eye is provided by  sweeping the eye horizontally with  the specified mask and determining  the last locations on the left and right  portions of the interior eye where  there are no violations in the mask.  the distance from the center mask  location is a measure of design margin  and is reported as eye margin if that  eye mask mode is chosen in the  configuration screen (eye diagram  mask movement: find margin C see  figure 10 for example.)  figure 12. the displayport electrical test software results report documents your test,  indicates the pass/fail status, the test specification range, the measured values, and the  margin. margin is calculated: single-sided specification:   margin = (value specification  C value actual )/value specification double-sided specification:   margin = lowest of:  (value specification_high  C value actual )/range specification         and  (value specification_low  C value actual )/range specification margin analysis   

 10 the U7232A displayport compliance  and validation software generates  thorough reports that not only  capture the performance and status  of the device under test, but also the  screen shots of your most significant  measurements for your perusal and  evaluation. the first page of the report  lists equipment and configuration  details required in standard quality  assurance programs. it also provides  a hot-linked results table that will  quickly get you to the measurement  report section of interest. figure 13. the U7232A software generates a summary report  where you can see the total test results for your device quickly  and clearly. additional details are available for each test,  including the test limits, test description, and test results,  including waveforms, if appropriate. in addition, the margin of  the result is indicated to provide further insight. figure 14. summary report detail: the U7232A softwares  summary report provides screen shots of all the measurements  that have been performed. in this figure you can see the data- eye. observe the clear status and description at the top and the  measurement data just above the eye. thorough performance reporting    

 11 the U7232A software can keep track  of the status in a test plan either  for `compliance conditions only or  `user defined conditions modes and  is visually viewable in the test run  menu (figures 15 and 16). in addition,  you can choose to resume testing  the device and the software where it  stopped the time before. figure 15. show test status: test status selected in the run tests  menu figure 16. test status tracking: when all tests are complete  there are no entries below remaining permutations  summary test status tracking    

 12 cable equalization feature the U7232A software leverages the  equalization algorithms that were  implemented in hdmi. though  not required in displayport, these  algorithms can assist in the design  of receiver equalization methods by  comparing against a reference model  of equalization. equalization models  exist for cat 2 cable for 2, 5, and 10  meters, assuming standard models of  skin loss. your own custom models are  possible using the user-specified  equalization mode. figure 17 illustrates  the performance of a non-equalized  displayport cable versus equalization  for a 5-meter cable.   figure 17. cable equalization model for  receiver eye or cable analysis. top: no  equalization. bottom: 5-meter equalization  model applied. w2621a displayport test  point adapter   the w2641a displayport tpa test  fixture simplifies the measurement  process by providing access to  the electrical measurement points  required for compliance tests. it  breaks out the displayport data lanes  to pairs of smp connectors for high- bandwidth probing with either direct  connection to scope channels, or to  infiniimax sma differential probes  through short smp-to-sma cables. of  course, single-ended measurements  are supported as well. to support  displayport aux channel for device  control, two smp connectors and  a digital connector allow for direct  connection to the aux channel lane.  measurement requirements to use the U7232A electrical  performance validation and compliance  software with the agilent w2641a  displayport tpa fixture, you will need  at least one pair of the four smp to  sma cable pairs provided. use of  differential probe amplifiers (1134a,  1168a, or 1169a) and appropriate sma  probe heads (n5380a) is optional.  however, if you want connection  simplicity, consider these probes  for one-time setup and complete  characterization for all differential  measurements. if you are not using  the w2641a test fixture, you will  need to select the appropriate probe  head to interface with your fixture. for  instance, if the high speed signals are  only accessible through a terminated  50-ohm transmission line (for testing  silicon devices for example), you will  need to use the e2678a socketed  probe head, the e2677a, or n5381a  solder-in differential probe head for  high impedance probing and select  these in the scope channel setup  menu. you can minimize test time by using  four infiniimax probes to measure all  four main link differential data lanes  (lane0, lane1, lane2, lane3) without  having to reposition or reconnect  probes. to use this capability, select  connection type: differential probe,  number of channels: four channels in  the setup screen. displayport figure 18. the agilent w2641a  displayport test point adapter fixture     

 13 tests performed the U7232A displayport electrical  performance validation and compliance  software performs all the required  tests and many of the informative ones  as listed in the displayport compliance  test specification 1.1 (cts1.1) as  documented in section 3.5.3 of the  base specification. note that the U7232A displayport  test software can make other  measurements not included here, such  as receiver eye measurements and  equalized eye measurements as well  as most of the newly omitted  cts 1.1 measurements. table 2. displayport electrical tests performed by the U7232A software assertion  number test  description compliance  status included with  U7232A section 3   test id 3.1 data eye diagram normative yes   test id 3.2 non pre-emphasis level  verification normative yes   test id 3.3 pre-emphasis level verification normative yes   test id 3.4 inter-pair skew normative yes   test id 3.5 intra-pair skew normative yes   test id 3.6 differential transition time omitted* yes   test id 3.7 single-ended rise and fall  mismatch omitted* yes   test id 3.8 overshoot and undershoot omitted* no   test id 3.9 frequency accuracy omitted* no   test id 3.10 ac common mode noise normative yes   test id 3.11 non-isi jitter measurements normative yes   test id 3.12 total jitter measurements normative yes   test id 3.13 unit interval omitted* yes   test id 3.14 main link frequency compliance omitted* yes   test id 3.15 spread spectrum modulation  frequency normative yes   test id 3.16 spread spectrum modulation  deviation normative yes   test id 3.17 spread spectrum df/dt informative no the U7232A displayport electrical  performance validation and compliance  software is compatible with agilent  90000 series oscilloscopes with  operating software revision 1.1 or  higher or the agilent 80000 series  oscilloscopes with operating software  revision a.05.40 or higher (windows ?   xp pro). for oscilloscopes with earlier  software revisions, free upgrade  software is available at  http://www. agilent.com/find/infiniium_software . table 1. recommended oscilloscopes and bandwidth for the displayport 1.1 specification agilent oscilloscopes for displayport compliance test* suitable oscilloscopes recommended new purchase oscilloscope bandwidth dso80804a/b dso81004a/b dso812004a/b dso813004a/b dso90804a or dsa90804a ?? dso91204a or dsa91204a dso91304a or dsa91304a 8 ghz* 10 ghz ? 12 ghz ? 13 ghz ? *  8 ghz bandwidth is recommended by the displayport compliance test specification. ?  the U7232A software will automatically control the bandwidth setting of the oscilloscope if the n5403a noise  reduction software is enabled. ??  the dso80000 and dso90000 series oscilloscopes are upgradable in bandwidth from 2 to 13 ghz.   dsa models come with jitter and serial data analysis packages. oscilloscope compatibility * these tests were defined for displayport cts 1.0 and were informative. they have been deleted    for displayport cts 1.1   

 14 to purchase the U7232A displayport  source compliance test software  with a new or existing infiniium  90000 series oscilloscope, order the  following: for physical connection to a  displayport device to perform  tests with the U7232A displayport  compliance test software, order the  following: model number description quantity w2641a displayport test point access adapter (plug) 1     standard connection   n4235-61602 smp to sma cables (replacement cables) as needed     for right angle connection (optional)   n5460a smp to sma cables right angle connector 1, 2 or 4 pairs    e4809-23801 cable plug-in tool (recommended) 1   e4809-23802 cable removal tool (required for right angle  cables) 1 bit-dp-rtf-0001 (bitifeye corp). displayport receptacle test point adapter  (optional) used in cable test or system  calibration 1 or 2 model number description quantity dso90804a oscilloscope (see table 1) 1   option 003 high-speed serial data analysis software 1   option 004 ezjit plus jitter analysis software 1 1168a/1169a 10/12-ghz probe amplifiers. 1169a recommended. 4 (optional) n5380a 12-ghz sma probe heads for differential and  single-ended measurements 4 (optional) U7232A or  dso90000-028 displayport test compliance software for  infiniium series oscilloscopes 1 ordering information  

 15 to complete your test setup, agilent  provides a wide range of cables,  adapters, terminations, etc. model number description 11667b power splitter, dc to 26.5 ghz, 3.5-mm (f) connectors 11636b power divider, dc to 26.5 ghz, 3.5-mm (f) connectors 8493b coaxial attenuator (3, 6, 10, 20 or 30 db), dc to 18 ghz,  sma connector 1250-1158 sma (f - f) adapter, dc to 18 ghz 1250-1159 sma (m - m) adapter, dc to 18 ghz 1250-1397 right-angle adapter, sma (m - m) 1250-1741 right-angle adapter, sma (f - m) 1250-1698 sma tee adapter (m, f, f), dc to 12.4 ghz 1250-1694 sma (m) to sma (f) adapter 15442a cable kit, four 90-cm (36-inch) sma (m - m) cables 15443a matched cable pair, two 90-cm (36-inch) sma (m - m)  cables, propagation delay within 25 ps 1810-0118 sma (m) 50  termination 33sma-q50-0-4 sma push-on adapters from s.m. electronics (or equivalent) related literature publication title publication type publication number infiniium dso90000 and dsa90000 series  oscilloscopes data sheet 5989-7819en n5394a dvi electrical performance validation  and compliance software data sheet 5989-1526en n5399a hdmi electrical performance validation  and compliance software data sheet 5989-5118en n5990 automation software data sheet 5989-5483en w2641a displayport test point access adapter data sheet 5989-7274en product web site for the most up-to-date and complete application and product information, please  visit our product web site at:  www.agilent.com/find/scope-apps measurement and test accessories  

 windows ?  is a u.s. registered trademark  of microsoft corporation. www.agilent.com for more information on agilent  technologies products, applications or  services, please contact your local agilent  office. the complete list is available at: www.agilent.com/find/contactus americas canada (877) 894-4414 latin america  305 269 7500 united states  (800) 829-4444 asia pacific australia   1 800 629 485 china 800 810 0189 hong kong   800 938 693 india   1 800 112 929 japan 0120 (421) 345 korea 080 769 0800 malaysia   1 800 888 848 singapore   1 800 375 8100 taiwan 0800 047 866 thailand   1 800 226 008 europe & middle east austria  0820 87 44 11 belgium   32 (0) 2 404 93 40  denmark  45 70 13 15 15 finland  358 (0) 10 855 2100 france 0825 010 700*   *0.125 /minute germany 01805 24 6333**   **0.14 /minute ireland 1890 924 204 israel 972-3-9288-504/544 italy  39 02 92 60 8484 netherlands  31 (0) 20 547 2111 spain  34 (91) 631 3300 sweden 0200-88 22 55 switzerland   0800 80 53 53 united kingdom  44 (0) 118 9276201 other european countries: www.agilent.com/find/contactus revised: march 27, 2008 product specifications and descriptions  in this document subject to change  without notice. ? agilent technologies, inc. 2007, 2008 printed in usa, november 12, 2008 5989-7198en remove all doubt our repair and calibration services  will get your equipment back to you,  performing like new, when promised.  you will get full value out of your agilent  equipment throughout its lifetime. your  equipment will be serviced by agilent- trained technicians using the latest  factory calibration procedures, automated  repair diagnostics and genuine parts. you  will always have the utmost confidence  in your measurements.  agilent offers a wide range of additional  expert test and measurement services  for your equipment, including initial  start-up assistance, onsite education  and training, as well as design, system  integration, and project management.  for more information on repair and  calibration services, go to:  www.agilent.com/find/removealldoubt www.agilent.com/find/open agilent open simplifies the process of  connecting and programming test systems  to help engineers design, validate and  manufacture electronic products. agilent  offers open connectivity for a broad range  of system-ready instruments, open industry  software, pc-standard i/o and global  support, which are combined to more  easily integrate test system development. www.agilent.com/find/emailupdates get the latest information on the products  and applications you select. www.agilent.com/find/agilentdirect quickly choose and use your test  equipment solutions with confidence. agilent email updates agilent direc t agilent open www.lxistandard.org lxi is the lan-based successor to gpib,  providing faster, more efficient connectivity.  agilent is a founding member of the lxi  consortium. agilent technologies oscilloscopes multiple form factors from 20 mhz to >90 ghz   |   industry leading specs   |   powerful applications   
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