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		  Datasheet File OCR Text:


		  keysight U4305B protocol exerciser for pci express ?  3.0 data sheet  a multi-personality test instrument for pcie:   C pcie root complex and card emulation   C l1 substate emulation    C ltssm analysis   C ptc pci-sig compliance test   C nvme conformance   C ras system verifcation   C multi - root virtualization

 02 | keysight | U4305B protocol exerciser for pci express ?  3.0 - data sheet ras system    validation    U4305B-ffp intel ?  ras validation  framework now utilizes  the keysight U4305B  pcie 3.0 exerciser card  to enable fault and error  injection for testing of  ras features, allowing  you to ensure the system  performance, resiliency  and reliability when  faults occur. pcie exerciser   U4305B-ex3 emulate pcie device  or root complex with  tools to test and  verify operation of  equalization, power  management, error  recover, or complete  nvme emulation, or use  the exerciser to replay  traffc captured by the  u4301b pcie analyzer. one card: multiple pcie test applications protocol test card  (ptc) U4305B-021 test to the protocol  standard of the pci-sig  with our automated  test package. provides  independent testing of  pcie add-in cards and  bios systems with both  pcie 2.0 and 3.0 tests  built in. feature pcie exerciser    U4305B-ex3 ptc C protocol test card   U4305B-021 ltssm tests   U4305B-lt3 ras system validation   U4305B-ffp general settings   C session type: to upstream (ep)      C session type: to downstream (rc)      C link settings   C equalization settings   C transceiver settings   C lane settings"    x1 link only     C skip settings   C pattern matcher   C trigger out   C algorithmic payload   C power management (l0s, l1, l1 substate)  api only pci-sig compliance tests  (ptc)  ltssm tester  traffc setup   C three functions  api only   C additional functions optional decoder (bar values)  api only confg space  api only data memory  api only virtual channel  api only sr-iov optional mr-iov optional ecrc optional optional error insertion  api only protocol checker   dut confg space explorer  nvm express optional test bench   C pcie only     C nvme conformance optional api access (restricted as per license)   api command logger  ltssm    U4305B-lt3 perform link negotiations  testing and thoroughly  test a duts ltssm  functions. verify all  the transitions and  validate state timeouts.  predefned ltssm  tests assess the ltssm  operation.

 03 | keysight | U4305B protocol exerciser for pci express ?  3.0 - data sheet overview   C supports gen1 (2.5 gt/s),  gen2 (5.0 gt/s), and gen3 (8.0 gt/s) speeds   C x1, x2, x4, x8, or x16 link widths   C standard height, half-length card   C perform thorough pcie ?  link testing   C power management testing of l0s, l1, and l1 substates. the keysight U4305B exerciser can be confgured to provide sub-protocol layer test and  debug for legacy and next generation pcie devices. the U4305B exerciser for pcie is  an advanced traffc generator that can be used to send and respond to tlp, dllp, and  physical layer packets to stimulate pcie devices and systems. the exerciser operates  in one of three modes, pcie, mr-iov, or sr-iov. the capabilities of these modes can  be enhanced with the purchase of additional software licenses. specifc dut test case  requirements can be written by means of the included api. U4305B is a standard height,  half-length pc form factor card as described in the pci express specifcation, and fts  into every system including blade servers. the pci express test and debug capabilities of the U4305B is broken down into the  sub-protocol layers of the specifcation as shown in figure 3. by emulating a pcie  component (with or without mriov capabilities), the keysight U4305B exerciser acts  as an ideal link partner by sending appropriate i/o traffc to stimulate the device under  test. the device under test can be exercised under various conditions and scenarios  without infuencing the performance parameters of the device under test. the keysight  U4305B exerciser can send a block of tlp requests of 32- or 64-bit memory, i/o,  confguration, or message types as stimulus to the device under test. it can also be used  to send completion packets in response to duts requests. figure 1. the U4305B can emulate host or add-in card and tests all gen3 link speeds and widths.  simple controls for traffc generation and error detection or insertion are simple to access and  confgure.

 04 | keysight | U4305B protocol exerciser for pci express ?  3.0 - data sheet the U4305B pcie 3.0 exerciser provides the following:   C standard features   C emulate root complex or add-in-card   C equalization and transceiver control   C confguration space register emulation   C emulates three device functions    C traffc generation   C data replay of data captured on u4301a/b pcie analyzer   C error simulation (crc errors, bit errors, poison tlp, etc.)   C protocol exerciser gui provides a graphical control of the U4305B exerciser card   C api program control can be done through tcl, python, c++, or c#   C optional features   C support up to fve functions   C ecrc support   C provides emulation of mr-iov capable component   C provides emulation of sr-iov capable components   C nvme emulation of root complex (includes conformance tests)   C nvme emulation of end point the built-in test bench allows user generation on automated testing of pcie or nvme  operations. the test bench comes with scripts that validate the operation from aspm or  pci-pm l1 substates. these pre-written tests exercise each state 1000 times and provide  pass/fail results that report on the control register operation as well as operation of each  l1 substate entry/recovery. additional testing can be created that utilizes any dcom-capable language such as tcl,  python, c++, or c# to execute test and generate reports. the exerciser even has api  logging that allows the user to create an automated test structure by using the interface.  the built in test bench allows user generation on automated testing of pcie or nvme  operations. users can utilize any dcom-capable language such as tcl, python, c++, or  c# to execute test and generate reports. data captured by the u4301b pcie analyzer can be replayed by the exerciser to emulate  your device. simple export, edit and replay tools make the process easy. U4305B-ex3 pcie gen3 exerciser  data link layer test features   C receive a packet as having an lcrc  error and nak in the packet to  stimulate dut response mechanism.  can repeat this for n (n is program - mable) for a programmable sequence  number causing dut to replay  multiple times and link retraining   C can offset sequence number of  transmitted packet for sequence  number testing of the dut   C can send tlps with lcrc and/or  disparity errors   C programmable replay timer value transaction layer test features   C can generate 32 bit or 64 bit memory  transactions, confguration cycles,  i/o cycles, and message requests   C generate correct or incorrect ecrc  and check the same at the receiver   C generate malformed tlp by making  feld inconsistent with actual payload  length   C generate poisoned tlp and nullifed  tlp   C delay or discard erroneous comple - tion notifcation to force completion  notifcation   C supports data compare to check  integrity of the payload exerciser protocol checker the U4305B pcie gen3 exerciser  provides an internal protocol check that  reports various protocol errors that  the dut may have made and has been  detected at the exercisers receiver. an  external trigger can be generated on  these events to enable trace tools to  capture the details of the error condition. figure 2.  u4301b pcie analyzer  capture trace U4305B pcie exerciser  traffic generation import packets from  u4301b pcie analyzer for data replay on  U4305B pcie exerciser

 05 | keysight | U4305B protocol exerciser for pci express ?  3.0 - data sheet U4305B-ex3 pcie gen3 exerciser (continued) as an endpoint when emulating an endpoint, the keysight U4305B gen3 exerciser card is plugged into  a pcie slot on the motherboard, as a normal pcie device. in this scenario, the exerciser  card can be used to perform load and stress testing of the system under test. as a root complex when emulating a root complex, the keysight U4305B gen3 exerciser card  communicates with the device under test through the keysight n5316a backplane  board. in this confguration, the exerciser communicates to the dut through the bottom  connectors. the dut receives its power from the backplane. figure 6 shows example setups of a protocol exerciser card emulating an endpoint and a  root complex.  figure 4. U4305B pcie exerciser as endpoint and root complex applications. figure 3. application coverage of the keysight U4305B pcie 3.0 exerciser module. u4301b protocol analyzer ltssm U4305B  exerciser oscilloscope coverage data link layer physical layer transaction layer protocol layer exerciser as an endpoint hosting protocol  exerciser software usb motherboard system under test exerciser as a root complex hosting protocol  exerciser software usb keysight n5316a pcie backplane dut protocol exerciser  card protocol exerciser  card

 06 | keysight | U4305B protocol exerciser for pci express ?  3.0 - data sheet power is a critical component of every pcie system today, and you need it to allow the  verifcation of the ltssm power saving states. the U4305B enables you to emulate the  power management states of ltssm. with support for both aspm (active state power  management) and pci-pm (pci bus power management), the U4305B supports testing  to allow you to verify entry and exit to these link states. figure 5. l0s enter and recovery is the frst step to reducing power consumption when recovery time  is critical. additional power saving are available by using the l1 and l1 substates, but verifcation  of recovery is key. other testing (nvme emulation, data replay, traffc and error generation) can be  implemented while the power management settings continue to operate on the link as specifed. use  scripting to link together multiple operations to recreate your desired test scenario. figure 6. the scripting test bench includes example verifcation scripts of l1 substate tests. power management

 07 | keysight | U4305B protocol exerciser for pci express ?  3.0 - data sheet using the U4305B as an nvme device allows the user to verify the proper operation  of the storage devices. the user gains easy access and control of all of the device  confguration space registers and all nvme controller operations for fast and easy  scenario testing.   C exerciser allows the rc device to confgure its controller registers as an nvme  endpoint and to start nvme traffc on the exerciser.   C the supports msi and msi-x interrupt mechanisms so the rc device can use  these mechanisms. the exerciser can respond to interrupts sent via msi or msi-x  and fetch commands from the submission queues, execute them and write back  completions in the completion queues.   C the exerciser allows you to set up the values in the controller registers and also  set values for data structures such as identify structures and log pages. it will  also let you set the values for device features to be used with the get/set features  command.   C the exerciser shows up as two drives in the sut. figure 7. U4305B exerciser can perform all of the functions of an nvme endpoint with easily modifable operational parameters. U4305B-2fp nvme rc and endpoint emulation

 08 | keysight | U4305B protocol exerciser for pci express ?  3.0 - data sheet U4305B-lt3 ltssm testing as an ltssm tester the link training and status state machine (ltssm) is the sub-block that drives and  controls the link initialization and training process for a pcie device to enable the normal  data exchange between pcie nodes on the link. ltssm operates at the physical layer  and exchanges physical layer packets (ordered sets such as ts1 and ts2) to initialize,  train, and manage the link. ltssm features are provided when option lt3 is purchased. the keysight U4305B exerciser provides positive and negative test cases to exercise  critical functions of either the end node (adaptor card) or root complex (motherboard or  blade). these test cases can force either dut target devices into various ltssm states,  verify the state transitions, and timeout implementations, and report the test case  results as either passed or failed. ltssm physical layer test features   C supports six way speed change from any of the three speeds to any of the three  speeds   C when programmed as an upstream component (usc), supports going to gen3  speed with all phases of equalization (0 through 3), only phase 1, or without  equalization   C when programmed as a downstream component (dsc), it follows usc in equaliza - tion process   C supports automatic or manual enabling/disabling of the lane reversal feature   C supports independent lane polarity inversion setting for all the lanes   C supports physical link widths x1, x2, x4, x8, and x16. link width is fxed and is  specifed when ordering   C supports option to enable/disable scramble modes for gen1 and gen2 speeds   C supports all possible skip ordered sets (os) at transmitter for all three speeds   C can replace stp/end of a transmitted packet by programmable character at gen1  and gen2 speeds. can corrupt fcrc of stp token at gen3 speed   C supports programmable transceiver settings covering a wide range of transmitted  signal amplitude and emphasis levels   C supports programmable equalization settings sent in transition ordered sets    (ts os) to request the dut to transmit at various signal amplitude and emphasis  levels

 09 | keysight | U4305B protocol exerciser for pci express ?  3.0 - data sheet nvme conformance testing included with U4305B-1fp and U4305B-2fp options figure 8. the nvme conformance test suite 1.1 testing is implemented in an easy-to-use validation framework. standardized testing not only improves the adherence to the specifcation and increases  device interoperability, but it also decreases test time by providing tests that give  developers insight into device operation. keysight is proud to implement the nvme  conformance tests as defned by the university of new hampshire (unh) interoperability  lab (iol). these tests provide pass/fail/warning results with detailed diagnostic  information to improve nvme validation. the conformance test implements 38 tests for validating nvme and admin commands,  features, and process operations. included in the nvme test package is a complete programming interface to allow  the user to extend the automated test procedures. all of the nvme conformance  tests are implemented using the tcl scripting environment, and scripts are open to  user modifcation. the scripting environment includes a tcl language editor with  autocomplete features.

 10 | keysight | U4305B protocol exerciser for pci express ?  3.0 - data sheet the U4305B pcie exerciser supports a rich programming interface that allows  automation of all of the exerciser capabilities. programming can be done via tcl, which  is part of the controller pc software package. experienced users may directly use the  api through its com interface within other programming languages as well. (examples  are included for tcl, python, c++, and c#.) api programs can control the exerciser to do complete pcie test automation. the  program can also share the control with the gui, allowing the user to automate some  tasks and still use the exerciser gui for manual control. in order to simplify programing, the U4305B includes an api program logging console.  to use this tool, the user simply launches the api console, chooses and preferred  programming language, and then uses the exerciser gui interface to perform a test.  then save the program and add any loops, test conditions, or other program operations  of interest. note that the following api calls are not logged: calls initiated through ptc, ltssm, or  nvme conformance test suite. you can view the api logs in the following formats:   C tcl   C c#   C c++   C python   C plain text figure 9. the test bench is an easy-to-use automation environment that can generate reports and comes with example tcl automation scripts. U4305B-ex3 pcie gen3 exerciser test automation

 11 | keysight | U4305B protocol exerciser for pci express ?  3.0 - data sheet U4305B-024 five function emulation    U4305B-025 mriov emulation    U4305B-026 sriov emulation primary option ras-ffp exerciser license Cex3 exerciser + five function (ex3 + 024) ras-ffp  sriov (026) mriov (025)  sriov (026) mriov (025) iov options ras-ffp  -026 -025  -026 -025 functions 3 3 3 3 5 5 5 virtual functions     4 4   8 8 hardware channels 3 3 7 7 5 13 13 virtual channels 2 2 2 1 2 2 1 completion queues 2 2 2 3 2 2 5 virtual link       1     1 virtual hierarchies       3     5 the keysight U4305B can be optioned to support multiple functions, virtual functions, and virtual hierarchies. exerciser as a non-iov pcie device the exerciser behaves as non-iov end point (ep) or root complex (rc) when the  protocol is set to pcie. in this mode the U4305B exerciser has three hardware channels  and each channel is associated with a specifc function (f0, f1, and f2). the traffc in  each channel can be programmed independently either through the gui or through the  pci port. two additional functions can be obtained with the purchase of the option 024 software  license. exerciser as a sr-iov capable device the exerciser behaves as a sr-iov capable end point (ep) or root complex (rc) when  the protocol is set to sr-iov. in this mode it is compliant with sr-iov specifcation rev.  1.1 (september 8, 2009). in this confguration the exerciser supports the following:   C one non-iov function   C two physical functions (pf)   C two virtual channels (vco and vc(x))   C two virtual functions (vf1 and vf2) per pf multi-root testing if you want to test an mriov-capable  pcie switch, then the protocol exerciser  needs to emulate a pcie device with  mriov capabilities. the mriov license  enables the exerciser to emulate an  mr- (multi-root) enabled pcie device. as  an mriov-capable device, the exerciser  supports up to fve virtual hierarchies at  a time.  the keysight pcie protocol exerciser can  perform the link negotiation, initialization  and training, data link layer functions,  and handle incoming requests and  completions as per the:   C pci express 3.0 base specifcation for  testing a non-iov pcie component   C mriov specifcations revision 1.0  for testing an mriov capable pcie  component   C sriov specifcations revision 1.1  for testing an sriov capable pcie  component

 12 | keysight | U4305B protocol exerciser for pci express ?  3.0 - data sheet U4305B-ffp pcie ras test software license description intel ras (reliability, availability and serviceability) validation framework now utilizes the  keysight U4305B pcie 3.0 exerciser card to enable fault and error injection for testing of  ras features, allowing you to ensure the system performance, resiliency, and reliability  when faults occur.  figure 10. using the ras test scripts from intel, testing fault operations provides validation of the ras error framework. solution structure   C intel pci express ras validation  tool kit   C keysight U4305B pcie 3.0  exerciser card   C keysight pcie ras test software  license 3.0 (or keysight pcie 3.0  exerciser software license)   C intel pci express hardware error  injection gui software (available  from intel cdi)   C pci express injection tool  overview, order guide, user guide  (available from intel cdi) intel pcie ras gui functionality ?   open session ?   read link state ?   close session ?   insert correctable errors ?   insert un-correctable (non-fatal) errors ?   insert un-correctable (fatal) errors error categories covered hw pcie up-stream error injections in-bound to cpu x1 pcie i/o pcie root complex processor pcie  slot system under test gen 3- keysight U4305B x1 U4305B-ffp ras software license correctable errors uncorrectable errors pcie error types - dll error - surprise link down  - flow control protocol - rx buffer overflow - malformed tlp - poison tlp - unsupported request - completer abort - unexpected completion - completion time out - acs violation correctable  non-fatal  fatal - rx error - bad tlp - bad dllp - replay timer time-out intel  pcie * ras err  inj gui 2.2

 13 | keysight | U4305B protocol exerciser for pci express ?  3.0 - data sheet U4305B-021 protocol test card 3.0 figure 11. pcie link and transaction tests as defned by the pci-sig provide easy-to-understand pass/fail results. description option 021 protocol test card is a keysight technologies, inc. third-generation pcie 3.0  link and transaction compliance test tool. designed to the requirements of the pci-sig ? ,  the industry organization chartered to develop and manage the pci express standard,  the ptc3 will provide the independent hardware vendor (ihv) and independent bios  vendor (ibv) with link transaction test results designed to maximize interoperability and  conform to current pcie 3.0 industry protocol specifcation.  the pci express 3.0 link and transaction layer tests require the use of one protocol test  card (ptc). the pci-sig has approved the use of the keysight U4305B protocol test  card for pcie 3.0 compliance testing. it is considered a pass if a product passes all tests  on this system at a compliance workshop. please see the pcisig.com website for more  details on these test procedures.  the pci-sig has developed test procedures for pci express link protocol testing  and pci express transaction protocol testing to test add-in card compliance to the  specifcation requirements. it also supports the pci express platform bios test to  exercise the platform bios to make sure it properly detects and initializes pci express  devices. key features and    specifcations   C pcie 3.0 link and transaction  compliance testing   C pci-sig-approved testing for  pcie gen3   C includes pcie 2.0 and pcie 3.0  protocol test cases   C supports pcie 2.5 gb/s, 5 gb/s  and 8 gb/s speeds   C requires only x1 lane width  U4305B hardware   C ptc3 software can be used  on x4, x8, and x16 lane width  U4305B   C requires n5316a test   C backplane to test add-in cards

 14 | keysight | U4305B protocol exerciser for pci express ?  3.0 - data sheet U4305B-1fp nvme rc emulation figure 12. create up to 64 submission and 64 completion queues, and easily execute queue management commands.  description as an nvme root complex, the exerciser submits various requests (nvme commands)  to an nvme dut for completion. these commands include admin commands submitted  to the admin queue as well as the i/o commands submitted to the i/o submission  queue(s). by sending nvme command requests to the dut, you can check how the  nvme controller responds to and completes these requests. you can also verify how  the nvme controller handles admin requests such as queue management or controller  initialization. create multiple submission and completion queues and then use the  easy-to-use drag and drop interface to create and send nvme commands.   C view and confgure nvme controller registers of dut   C confgure the admin submission and completion queue attributes   C initialize and confgure the interrupt mechanism   C initialize, view, and edit the msi- x table of the dut   C create up to 64 i/o submission and 64 completion queues   C add nvme commands to submission queues and increase the doorbell accordingly.  the commands are available as predefned templates   C view the commands and their subsequent completions in the completion queues   C create prp lists and prp entries that can be used in the submitted nvme    commands for data transfer   C create sgl entries and sgl lists for validating support of scatter gather operations

 15 | keysight | U4305B protocol exerciser for pci express ?  3.0 - data sheet pc requirements  figure 13. a microsoft windows pc is used to control the operation of the pci express exerciser.  you can use the protocol exerciser gui to control, manage, and use the protocol  exerciser card. multiple clients can remotely connect to a single U4305B exerciser session on the  controller pc. figure 3 shows an exerciser session scenario in which session a and  session b have been created on the controller pc with two U4305B exerciser cards. two  clients are accessing session a and one client is accessing session   b. controller and client pc requirements    C usb 2.0 interface for each exerciser card    C pentium processor 1 ghz or equivalent    C windows xp (with service pack 3) or windows 7 (enterprise or professional 32-bit  or 64-bit) operating system    C at least 256 mb ram. for better performance, keysight recommends the installa - tion of at least 512 mb ram   C at least 500 mb free disk space on the c drive sut usb usb clients controlling pc hosting the  protocol exerciser software session a session b protocol exerciser  card 1 protocol exerciser  card 2

 16 | keysight | U4305B protocol exerciser for pci express ?  3.0 - data sheet specifcations and characteristics physical characteristics size standard height half-length pcie module 106.7 mm (4.2 inches) high and 167.65 mm (6.6 inches) long weight 408 gr (0.9 lb) shipping weight: 2.36 kg (5.2 lb) connectors power input, usb 2.0b, and two sma(f) connectors for trigger in and out. edge connector width is determined by the product  confguration purchased. note: the edge connector is not upgradable after purchase and keysight does not recommend or  support the use of lane adaptors as they have a negative impact on the units performance at high speeds. power requirements input 15 vdc, 10 a maximum power dissipation 70 w maximum keysight part number 0950-5159 external power supply supplied with the exerciser input 100 to 240 v at 3.5 a maximum, 50 to 60 hz  ltssm supported states the keysight U4305B supports seven of the 11 ltssm states. the supported states are:   C detect   C quiet   C confguration   C l0   C recovery   C l0s   C l1 U4305B trigger specifcations trigger output source impedance 50 ohms amplitude 2.4 v open circuited, 1.2 v into 50 ohms pulse width 120 ns trigger input maximum input 2.0 v input impedance approximately 4 k ohms environmental specifcations this instrument is intended for indoor use in an installation category ii, pollution degree 2 environment.  temperature operating: 0 to +45 c storage: C40 to +70 c humidity 15% to 95% operating, non-condensing altitude 2000 m (6,500 feet) maximum safety iec 61010-1:2001 / en 61010-1:2001 canada: csa c22.2 no. 61010-1:2004 usa: ul 61010-1: 2004

 17 | keysight | U4305B protocol exerciser for pci express ?  3.0 - data sheet n5316a pcie gen2/gen3 test backplane figure 14.  general provides power and clock to dut test fxture for add-in card testing with exerciser power separate power on/off for fast reset in tests power reset aux (stand by) power for add-in card available if required per bus power switch link width all link widths are supported clocks  clock generation with/without ssc input for external clock clock output (e.g. for oscilloscope measurements) supports different mid-bus probes n4241a/2a/3a reset/power button connectors  bus 1   C one pair of x16 pcie connectors   C two x8 mid-bus probe retention modules with bidirectional footprint supporting n4242a (x16), n4241a (x1, x4, x8),  n4243a (dual x4)  bus 2    C one x16 pcie connector with loop back bus 3   C one pair of x16 pcie connectors   C two x8 mid-bus probe retention modules with unidirectional footprint supporting two n4241a (x1, x4, x8, x16)

 18 | keysight | U4305B protocol exerciser for pci express ?  3.0 - data sheet use the following steps to confgure your U4305B pci express module for 8 gbps to  ensure you have a complete system. confguration  1.   select exerciser with required link width 2.   select desired functionality 3.   then select additional software license(s) U4305B hardware  link-width   C U4305B-e01   C U4305B-e04   C U4305B-e08   C U4305B-e16 ordering information optional   C U4305B-022 ecrc optional   C U4305B-1fp - nvme   C U4305B-2fp - nvme with ep   C U4305B-022 - ecrc   C U4305B-024 - five function   C U4305B-025 - mriov   C U4305B-026 - sriov pcie ltssm tester   C U4305B-lt3 ltssm pcie protocol test card   C U4305B-021 pcie ras system validation   C U4305B-ffp pcie exerciser   C U4305B-ex3 step 1 step 2 step 3

 19 | keysight | U4305B protocol exerciser for pci express ?  3.0 - data sheet 3. select available software options and accessories.  depending on the selected functionality, you can add software options to expand the products capabilities. additional options for the pcie ras test software (-ffp) functionality U4305B-022 transaction layer end-to-end cyclic redundancy check (ecrc) software license additional options for the pcie exerciser (-ex3) functionality U4305B-1fp nvme host (root complex) exerciser and nvme conformance testing U4305B-2fp nvme host exerciser, nvme conformance testing, and nvme deivce emulation (includes option 1fp) U4305B-022 transaction layer end-to-end cyclic redundancy check (ecrc) software license U4305B-024 software license to enable fve functions for use with mriov, sriov and pcie U4305B-025 multi-root i/o virtualization software license U4305B-026 single-root i/o virtualization software license U4305Bu upgrade options U4305Bu-lt3 ltssm software license u4 305bu-1fp nvme host (root complex) exerciser and nvme conformance testing U4305Bu-2ep upgrade option 1fp to 2fp (add nvme device emulation) U4305Bu-2fp nvme host exerciser, nvme conformance testing, and nvme deivce emulation (includes option 1fp) U4305Bu-ffp pcie ras test software, fxed perpetual license U4305Bu-fx3 upgrade ras test to exerciser for pcie 8 gbps, fxed perpetual license U4305Bu-ex3 exerciser software license for pcie 8 gbps U4305Bu-021 protocol test card 3.0 software license U4305Bu-022 transaction layer end-to-end cyclic redundancy check (ecrc) software license U4305Bu-024 software license to enable fve functions for use with mriov, sriov and pcie U4305Bu-025 multi-root i/o virtualization software license U4305Bu-026 single-root i/o virtualization software license 1. select desired link width option (x1, x4, x8, or x16).  link width is a fxed hardware confguration that is not upgradable after purchase. ensure your link width selection supports your future  measurement needs. keysight does not recommend or support the use of lane width adaptors, as they greatly reduce the ability to  reliably test systems operating at gen2 or greater speeds. link width  (required, select one) U4305B-e01 exerciser board x1 for pcie 8 gbps U4305B-e04 exerciser board x4 for pcie 8 gbps U4305B-e08 exerciser board x8 for pcie 8 gbps U4305B-e16 exerciser board x16 for pcie 8 gbps 2. select desired functionality.  at least one of the following functions must be ordered to make the U4305B operational. the U4305B can be confgured to support  any combination or all of following functions. functionality  (required, select at least one) U4305B-ex3 exerciser software license for pcie 8 gbps U4305B-021  protocol test card (ptc) U4305B-lt3 ltssm tester U4305B-ffp pcie ras test software, fxed perpetual license ordering information (continued) ordering accessories n5316a test backplane for pcie3/pcie2

 mykeysight www.keysight.com/find/mykeysight a personalized view into the information most relevant to you. www.axiestandard.org advancedtca ?  extensions for instrumentation and test (axie) is an  open standard that extends the advancedtca for general purpose and  semiconductor test. keysight is a founding member of the axie consortium.  atca ? , advancedtca ? , and the atca logo are registered us trademarks of  the pci industrial computer manufacturers group.  www.lxistandard.org lan extensions for instruments puts the power of ethernet and the  web inside your test systems. keysight is a founding member of the lxi  consortium. www.pxisa.org pci extensions for instrumentation (pxi) modular instrumentation delivers a  rugged, pc-based high-performance measurement and automation system. three-year warranty www.keysight.com/find/threeyearwarranty keysights commitment to superior product quality and lower total cost  of ownership. the only test and measurement company with three-year  warranty standard on all instruments, worldwide. keysight assurance plans www.keysight.com/find/assuranceplans up to five years of protection and no budgetary surprises to ensure your  instruments are operating to specification so you can rely on accurate  measurements. www.keysight.com/go/quality keysight technologies, inc. dekra certified iso 9001:2008    quality management system keysight infoline www.keysight.com/find/service keysights insight to best in class information management. free access to  your keysight equipment company reports and e-library. keysight channel partners www.keysight.com/find/channelpartners get the best of both worlds: keysights measurement expertise and product  breadth, combined with channel partner convenience. pcie and pci express are registered trademarks and/or service marks of pci-sig. for more information on keysight  technologies products, applications or  services, please contact your local keysight  office. the complete list is available at: www.keysight.com/find/contactus americas  canada (877) 894 4414 brazil 55 11 3351 7010 mexico 001 800 254 2440 united states (800) 829 4444 asia pacifc australia 1 800 629 485 china 800 810 0189 hong kong 800 938 693 india 1 800 11 2626 japan 0120 (421) 345 korea 080 769 0800 malaysia 1 800 888 848 singapore 1 800 375 8100 taiwan 0800 047 866 other ap countries (65) 6375 8100 europe & middle east austria 0800 001122 belgium 0800 58580 finland 0800 523252 france 0805 980333 germany 0800 6270999 ireland 1800 832700 israel 1 809 343051 italy 800 599100 luxembourg +32 800 58580 netherlands 0800 0233200 russia 8800 5009286 spain 800 000154 sweden 0200 882255 switzerland 0800 805353 opt. 1 (de) opt. 2 (fr) opt. 3 (it) united kingdom 0800 0260637 for other unlisted countries: www.keysight.com/find/contactus (bp-04-23-15) 20 | keysight | U4305B protocol exerciser for pci express ?  3.0 - data sheet this information is subject to change without notice. ? keysight technologies, 2010 - 2015 published in usa, may 12, 2015 5992-0553en www.keysight.com 
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