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		  Datasheet File OCR Text:


		  easy and accurate ethernet design  validation and debug the agilent technologies N5392A  ethernet electrical performance  validation and conformance software  for infiniium oscilloscopes provides  you with an easy and accurate way  to verify and debug your 1000base-t,  100base-tx and 10base-t ethernet  designs. the ethernet electrical test  software allows you to automatically  execute ethernet physical-layer (phy)  electrical tests, and it displays the  results in a flexible report format. in  addition to the measurement data, the  report provides a margin analysis that  shows how closely your device passed  or failed each test. to make 1000base-t, 100base- tx and 10base-t measurements  with the N5392A ethernet electrical  test software, you also need the  agilent n5395b ethernet electrical  conformance test fixture. if you  want to make 1000base-t jitter  measurements, you also need the  agilent n5396a gigabit ethernet jitter  test cable. in addition, you can use  agilent 33250a arbitrary waveform  generators as disturbing signal sources  and choose from a variety of agilent  vector network analyzers to make your  return loss measurements. the N5392A ethernet electrical test  software performs a wide range of  electrical tests required to meet the  ethernet electrical specifications  for 1000base-t, 100base-tx and  10base-t systems as documented  in the ieee 802.3-2005 and ansi  x3.263-1995 standards. to meet signal  quality requirements, your product  must successfully pass conformance  testing based on these specifications.  performing these tests gives you  confidence in your design. the N5392A  ethernet electrical test software  helps you execute a wide subset of  the conformance tests that can be  measured with an oscilloscope. agilent technologies N5392A ethernet electrical performance  validation and conformance software  for infiniium oscilloscopes n5395b ethernet electrical conformance test fixture n5396a gigabit ethernet jitter test cable data sheet features the N5392A ethernet electrical test  software offers several features to  simplify the validation of ethernet  designs: ?  setup wizard for quick and clear  setup, configuration and test ?  wide range of  1000base-t,  100base-tx and 10base-t tests  enabling standards conformance ?  disturbing signal support for  1000base-t test mode 1 and 4 tests ?  accurate and repeatable results  with agilent infiniium oscilloscopes ?  accurate return loss measurements  with supported agilent vector  network analyzers ?  automated reporting in a  comprehensive html format with  margin analysis with the ethernet electrical test  software, you can use the same  oscilloscope you use for everyday  debugging to perform automated  testing and margin analysis based on  the ethernet-standards. 

 2 the N5392A ethernet electrical test  software saves you time by setting  the stage for automatic execution of  ethernet electrical tests. part of the  difficulty of performing electrical tests  for ethernet is properly connecting to  the oscilloscope, loading the proper  setup files, and then analyzing the  measured results by comparing them  to limits published in the specification.  the ethernet electrical test software  does much of this work for you. the N5392A ethernet electrical test  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.  see tables 3 to 5 for a complete list  of the measurements made by the  ethernet electrical test software. easy test definition the N5392A ethernet electrical test  software extends the ease-of-use  advantages of agilents infiniium  oscilloscopes to testing ethernet  designs. the agilent automated test  engine walks you quickly through  the steps required to define the tests  you want to make, set up the tests,  perform the tests, and view the test  results. a setup page enables you  to quickly make decisions from the  outset regarding the choice of tests  and perform functions that affect  the testing task. the test selections  available in the following steps are  then filtered according to the choices  made in the setup page. while  selecting tests, you can select a  category of tests all at once, or specify  individual tests. 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. figure 1. the clean interface of the setup page enables you to  quickly make decisions and perform functions that affect the  testing task. figure 2. the agilent automated test engine guides you  quickly through selecting 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. N5392A software saves you time  

 3 the N5392A ethernet 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. all ethernet electrical  conformance tests you perform are  based on the agilent n5395b ethernet  electrical conformance test fixture and  n5396a gigabit ethernet jitter test  cable. you connect the oscilloscope  to the conformance test fixture using  agilent infiniimax active differential  probes, sma cables and bnc cables.  even when you use additional  instruments such as the arbitrary  waveform generator as the disturbing  signal source, or the vector network  analyzer for return loss measurements,  the N5392A will guide you through the  connections with detailed instructions  and diagrams. figure 4. when you make multiple tests where the connections  must be changed, the software prompts you with connection  diagrams. figure 5. the n5395b ethernet electrical conformance test fixture  and n5396a gigabit ethernet jitter test cable. figure 3. to set up tests, you define the device to test, its  configuration, and how the oscilloscope is connected to it. configurability and guided connections   

 4 in addition to providing you with  measurement results, the N5392A  ethernet 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. you can select the  margin test report parameter, which  means you can specify the level at  which warnings are issued to alert you  to electrical tests where your product  is operating close to the official  test limit defined by the ethernet  specification. figure 6. the ethernet electrical test software results screen  shows a summary of the tests performed, pass/fail status,  and margin. clicking on a specific test also shows the test  specification and a measurement waveform, if appropriate. figure 7. the ethernet electrical test software html report documents your  test, indicates the pass/fail status, the test specification range, the measured  values, and the margin. reports with margin analysis  

 5 figure 8. additional details are available for each test, including  the test limits, test description, and test results, including  waveforms, if appropriate. figure 9. how close your device comes to passing or failing a  test is indicated as a % in the margin field. a result highlighted  in yellow or red indicates that your device has tripped the  margin threshold level for a warning or failure. figure 10. make accurate and repeatable return loss  measurements with a supported agilent vector network analyzer  for confident correlation to the standards. the N5392A software  helps you to acquire the measurement data from your network  analyzer and perform the necessary calculations. reports with margin analysis (continued)   

 6 the N5392A ethernet conformance  software will run on:  - 8000 series, version 5.2 or higher - 9000 series, version 1.0 or higher - 90000 series, version 1.0a or higher these are shown in table 1 below  with minimum recommended  bandwidth model and probes shown.  for oscilloscopes with earlier software  revisions, upgrade software is  available at  http://www.agilent.com/ find/infiniium_software . oscilloscope compatibility data rate standard recommended  oscilloscope bandwidth of  recommended  oscilloscope recommended  probe bandwidth of  recommended probe 10 mb/s,  100 mb/s 10base-t,  100base-tx dso/mso8064a dso/mso8104a dso/mso9064a dso/mso9104a dso/dsa90254a dso/dsa90404a dso/dsa90604a dso/dsa90804a dso/dsa91204a dso/dsa91304a 600 mhz 1 ghz 600 mhz 1 ghz 2.5 ghz 4 ghz 6 ghz 8 ghz 12 ghz 13 ghz 1130a 1130a 1130a 1130a 1131a 1132a 1134a 1168a 1169a 1169a 1.5 ghz 1.5 ghz 1.5 ghz 1.5 ghz 3.5 ghz 5 ghz 7 ghz 10 ghz 12 ghz 12 ghz gigabit ethernet  (4x250 mb/s) 1000base-t dso/mso8104a dso/mso9254a dso/dsa90254a dso/mso9404a dso/dsa90404a dso/dsa90604a dso/dsa90804a dso/dsa91204a dso/dsa91304a 1 ghz 2.5 ghz 2.5 ghz 4 ghz 4 ghz 6 ghz 8 ghz 12 ghz 13 ghz 1130a 1131a 1131a 1132a 1132a 1134a 1168a 1169a 1169a 1.5 ghz 3.5 ghz 3.5 ghz 5 ghz 5 ghz 7 ghz 10 ghz 12 ghz 12 ghz table 1. recommended oscilloscopes and active probes

 7 the N5392A ethernet electrical  performance validation and  conformance software performs  standard reference  description ieee802.3.2005 sub clause 40.6.1.2.1  difference a, b peak output voltage* ieee802.3.2005 sub clause 40.6.1.2.1  point a peak output voltage* ieee802.3.2005 sub clause 40.6.1.2.3  point a template test* ieee802.3.2005 sub clause 40.6.1.2.1  point b peak output voltage* ieee802.3.2005 sub clause 40.6.1.2.3  point b template test* ieee802.3.2005 sub clause 40.6.1.2.1  point c peak output voltage* ieee802.3.2005 sub clause 40.6.1.2.3  point c template test* ieee802.3.2005 sub clause 40.6.1.2.1  point d peak output voltage* ieee802.3.2005 sub clause 40.6.1.2.3  point d template test* ieee802.3.2005 sub clause 40.6.1.2.3  point f template test* ieee802.3.2005 sub clause 40.6.1.2.2  point g droop test* ieee802.3.2005 sub clause 40.6.1.2.3  point h template test* ieee802.3.2005 sub clause 40.6.1.2.2  point j droop test* ieee802.3-2005 sub clause 40.8.3.3  mdi common mode output voltage ieee802.3-2005 sub clause 40.6.1.2.5  jitter master filtered ieee802.3-2005 sub clause 40.6.1.2.5  jitter master unfiltered ieee802.3-2005 sub clause 40.6.1.2.5  jitter slave filtered ieee802.3-2005 sub clause 40.6.1.2.5  jitter slave filtered ieee802.3-2005 sub clause 40.8.3.1  mdi return loss ieee802.3-2005 sub clause 40.6.1.2.4  transmitter distortion* *  with or without disturbing signal table 3. ethernet electrical tests for 1000base-t performed by the N5392A software tests performed the following tests as per the ieee  802.3-2005 and ansi x3.263-1995  standards.

 8 standard reference  description ansi x3.263-1995, section 9.1.3  +v out  overshoot ansi x3.263-1995, section 9.1.3  +v out  overshoot decay ansi x3.263-1995, section 9.1.3  Cv out  overshoot ansi x3.263-1995, section 9.1.3  Cv out  overshoot decay ansi x3.263-1995, section 9.1.6  aoi +v out  rise time ansi x3.263-1995, section 9.1.6  aoi +v out  fall time ansi x3.263-1995, section 9.1.6  aoi +v out  rise/fall time symmetry ansi x3.263-1995, section 9.1.6  aoi Cv out  rise time ansi x3.263-1995, section 9.1.6  aoi Cv out  fall time ansi x3.263-1995, section 9.1.6  aoi Cv out  rise/fall time symmetry ansi x3.263-1995, section 9.1.8  duty cycle distortion ansi x3.263-1995, section 9.1.4  signal amplitude symmetry ansi x3.263-1995, section 9.1.9 and   transmit jitter ieee802.3-2005 sub clause 25.4.5 ansi x3.263-1995, annex j  utp aoi template ansi x3.263-1995, section 9.1.2.2  utp +v out  differential output voltage ansi x3.263-1995, section 9.1.2.2  utp Cv out  differential output voltage ansi x3.263-1995, section 9.1.5  transmitter return loss ansi x3.263-1995, section 9.2.2  receiver return loss table 4. ethernet electrical tests for 100base-tx performed by the N5392A software tests performed (continued)

 9 standard reference  description ieee802.3-2005 sub clause 14.3.1.2.5  common mode output voltage ieee802.3.2005 sub clause 14.3.1.2.1,   template mau figure 14-9, table 14-1 ieee802.3.2005 sub clause 14.3.1.2.1,   template tp_idl with tpm figure 14-10 ieee802.3.2005 sub clause 14.3.1.2.1,   template tp_idl without tpm figure 14-10 ieee802.3.2005 sub clause 14.3.1.2.1,   template link pulse with tpm figure 14-12 ieee802.3.2005 sub clause 14.3.1.2.1,   template link pulse without tpm figure 14-12 ansi x3.263-1995, section 9.1.3  peak differential output voltage ieee802.3.2005 sub clause 14.3.1.2.1  harmonic content ieee802.3.2005 sub clause 14.3.1.2.1 and   jitter with tpm annex b.4.1 and b.4.3.3 ieee802.3.2005 sub clause 14.3.1.2.1 and   jitter without tpm annex b.4.1 and b.4.3.3 ieee802.3.2005 sub clause 14.3.1.2.2 and   transmitter return loss annex b.4.3.2 ieee802.3.2005 sub clause 14.3.1.3.4 and   receiver return loss annex b.4.3.5 table 5. ethernet electrical tests for 10base-t performed by the N5392A software tests performed (continued)

 10 to use the N5392A ethernet  electrical performance validation  and conformance software on your  infiniium oscilloscope, you will need  oscilloscope probes and probe heads,  the agilent n5395b ethernet electrical  conformance test fixture and other  test accessories depending on the  ethernet standard and test suites you  want to perform. for 10base-t and  100base-tx ethernet testing, the  test configurations are similar. for  1000base-t, the testing requirements  can include jitter tests, tests with  the disturbing signal, and return loss  measurements, which presents a  much more complex test configuration.  the following section describes the  fixtures and tests. ?  n5395b ethernet electrical  conformance test fixture the agilent n5395b ethernet  electrical conformance test fixture  includes a main test fixture board, a  short rj-45 interconnect cable, and  a small impedance calibration board  (see figure 4). the main test fixture  board is subdivided into 8 fixtures  which are configured specifically  for the requirements of different  tests. ethernet device connection  is accomplished through the short  rj 45 interconnect cable or through  the n5396a gigabit ethernet jitter  test cable. several tests require  equipment in addition to the  infiniium oscilloscope; in these  cases, the connection to the test  fixture is accomplished using bnc  and sma cables while the control  of such equipment is accomplished  by the software through the  82357a/b usb-gpib adaptor. some  measurements require a direct sma  cable connection to channels on  the oscilloscope, however, most  commonly the connection is via an  agilent infiniimax active differential  probe (1130a, 1131a, 1132a,  1134a, 1168a, or 1169a) with  an e2678a socketed differential  probe head.  ?  n5396a gigabit ethernet jitter test  cable and gigabit ethernet jitter  measurement the n5396a gigabit ethernet jitter  test cable allows you to make  1000base-t jitter measurements  with the n5395b ethernet electrical  conformance test fixture. the  103-m cable has a rj-45 connector  on one end to connect to the  device under test (dut), and a  db9 connector on the other end to  connect to the n5395b ethernet  test fixture board. the 1000base-t  jitter measurements are best made  using two agilent infiniimax active  differential probes (1130a, 1131a,  1132a, 1134a, 1168a, or 1169a)  with the e2677a/n5381a solder-in  and e2678a socketed differential  probe heads. ?  return loss measurements the N5392A ethernet electrical  performance validation and  conformance software supports  the 1000base-t return loss  measurement which requires  the n5395b ethernet electrical  conformance test fixture, 3 sma  cables and an appropriate vector  network analyzer. we recommend  you use one long (36) sma cable  to connect the vector network  analyzer to the n5395b fixture  and two short (~12) sma cables  for fixture interconnection. the  software can either control the  vector network analyzer to access  the measurement data or read one  of several vector-network-analyzer- created ascii data files for the  measurement results. supported  file formats are touchstone and  citifile. the software will convert  the 100-ohm measured data into  the 85- and 115-ohm systems as  required in the specification. the  network analyzer and main test  fixture are calibrated using the  impedance calibration board, which  has separate rj-45 connectors for  an open circuit, a short circuit, and  50-ohm load. ?  1000base-t disturbing signal there are two suites of tests  that require an interfering signal  referred to as the disturbing  signal: the template test suite  and the distortion test suite. the  disturbing signal is created by two  agilent 33250a arbitrary waveform  generators which are controlled and  calibrated by the N5392A software.  the disturbing signal tests require  four bnc cables to connect the  function generators, two short  (~12) sma cables for fixture  interconnection, and two long  (36) sma cables to make direct  connection to the oscilloscope for  measurements. measurement requirements

 11 the following products are used in the  total solution for ethernet testing with  the N5392A: model number  description N5392A user-installed license  option 021  factory-installed license on new 9000 or 90000 series oscilloscopes n5435a option 008  server-based license for 9000 and 90000 series oscilloscopes n5395b  ethernet electrical conformance test fixture n5396a  gigabit ethernet jitter test cable (for 1000base-t jitter test) 113xa or 116xa  infiniimax active differential probe  e2677a or n5381a  infiniimax solder-in differential probe head  e2678a  infiniimax socketed differential probe head an alternative to purchasing the e2677a and e2678a is the e2669a e2669a  infiniimax connectivity kit for differential/single-ended measurements (contains one e2575a      differential browser probe head, four e2677a solder-in differential probe heads, and two e2678a      socketed differential probe heads) 33250a  80-mhz arbitrary waveform generator 82357a/b usb/gpib interface vna  network analyzer that can measure in the 10-100 mhz range. supported network analyzers:    ? 8752x/53x    ? 4395x/96x    ? e5070x/71x    ? e5061x/62x    ? n5230a accessories 10833d  gpib cable, 0.5 meter (other lengths available, check with your agilent representative) 8120-1840  bnc (m) C bnc (m) cable, 48. connects two bnc female ports. sma cables  4 maximum needed.  recommend two long (36) and two short (~12) cables.     suggested vendor, part number    ? farnell,  8558566  (36 length)    ? farnell,  1056167  (0.25 m length) sma push-on connectors  aids productivity by not requiring threaded sma connections.    order  33sma-q50-0-4  from s.m electronics table 6. products used for all 10/100/1000 tests for N5392A ethernet solution ordering information

 12 to purchase the N5392A ethernet  electrical performance validation and  conformance software with a new or   1000base-t measurements   model number  core  jitter  return loss  disturbing signal  100base-tx measurements  10base-t measurements N5392A/  1 1 1  1  1  1 dso90000a-021 n5395b  1 1 1  1  1  1 n5396a  1       113xa/116xa 1 2     1  1 e2677a/n5381a   2        e2678a  1 1     1  1 33250a      2    82357a/b   1  1    vna    1      gpib cables     1       (2 if together        with return loss)   bnc cables 1 1   4    1 sma cables   3  4    sma push-on     6 (optional)    connectors table 7. order guide for each ethernet measurement standard. to determine total number of a given model number for an aggregate   capability (more than one column), use highest number in row using those columns. for example, to perform all 10/100/1000  measurements, two 113xa or 116xa probe amplifiers are required. related literature publication title  publication type  publication number infiniium dso/dsa90000a series  data sheet  5989-7819en infiniium application server license for   data sheet  5989-6937en infiniium oscilloscopes iinfiniium 8000 series oscilloscopes   data sheet  5989-4271en e2688a high-speed serial data analysis and   data sheet  5989-0108en clock recovery software infiniium 9000 series oscilloscopes  data sheet  5990-3746en 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 existing infiniium oscilloscope, order  the following: ordering information (continued)

 13 agilent technologies oscilloscopes multiple form factors from 20 mhz to >90 ghz   |   industry leading specs   |   powerful applications 

 microsoft and windows are u.s. registered  trademarks of microsoft corporation. 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 germany  01805 24 6333 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: october 1, 2008 product specifications and descriptions  in this document subject to change  without notice. ? agilent technologies, inc. 2009 printed in usa, september 11, 2009 5989-1527en 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 www.agilent.com www.agilent.com/find/N5392A
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