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J-BERT

leads to signal degradation and loss of design margin. Extra cabling at data rates above 10 Gb/s can cause up to. 5% of a unit interval extra jitter. Jitter frequency. 
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Stressed Eye Test



High Performance Serial BERT with advanced jitter capabilities for jitter tolerance testing (J-BERT) N4903A J-BERT
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Fast and repeatable RX characterisation: • Build-in jitter sources • Calibrated jitter composition • Automated jitter tolerance • Tunable and compliant CDR



J-BERT offers complete jitter tolerance test capabilities all in one. Automate testing and reduce complexity.



J-BERT: The High-Performance Serial BERT for Complete Jitter Tolerance Testing Smartest Characterisation • Calibrated jitter composition • Automated jitter characterisation • Tunable and standard-conform Clock Data Recovery • Compliant to latest serial bus standards • Integrated all in one BOX Covered standards include: • PCI Express ® • FB-DIMM • 10 GbE/XAUI • XFI/XFP • Fibre Channel • SATA



RX Specification
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PCIe Blockdiagram: Modulation Scheme Addressed with J-BERT SJ
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J-BERT Offers complete jitter modulation, data control & clocking.



Automated Jitter Tolerance Characterisation



UNIQUE!



Automated and calibrated jitter tolerance CHARACTERISATION to test DUT margin.



Tests maximum margin until test point is passed



Automated Jitter Tolerance Compliance



XFP



UNIQUE!



failed



Automated jitter tolerance COMPLIANCE test XFP, Fibre Channel, CEI, XAUI, 10GBE...



Automated sweep on selected compliance curve: • Pass/fail • Printing • Margin



Whats new with new SW 4.5 for J-BERT: Fastest Jitter Tolerance Results Key capabilities: •Compliance mask visible on characterization screen* •Include total jitter in compliance report •Enhanced compliance report, html format •Enable use of SSC together with automated jitter tolerance measurements •Assert proper workflow when doing automated jitter tolerance measurements •Selection of measured points with restore of jitter setup (POINT ANALYSIS) Improved demo & remote usage: Enable all SW licenses in offline mode RuGBY compliant web server (LXI Class C) Available: Dec 2006 Price: free SW download



GUI of J-BERT SW 4.5 With compliance mask



Jitter Tolerance POINT Analysis 1. Select critical Jitter Tolerance Point 2. Apply Jitter setting to Pattern Generator 3. Start in-depth analysis at failed Jitter Tolerance point



UNIQUE!



Quick Eye Results with J-BERT Results and analysis: • Enable BER contour lines: measured or extrapolated • Markers



Quick Eye analysis



• Mask testing • All types of Eye characteristics



Deep sampling: Total number displayed • Waveforms: 12.670 E + 9



• Sample counts: ~4.5 E + 12



scroll



J-BERT with TX characterization capabilities new "Quick Eye Diagram” Quick Eye Diagrams: 11 Gb/s signal



Free SW upgrade available on all J-BERTs Quick eye diagrams for immediate check for a valid signal selectable BER contours and extrapolated BER contours visualize eye at deeper BER level for more accurate results Markers Numerical Result: 1-level, 0-level, transitions, eye height and width, jitter pp, and more.



Preliminary GUI screen of "quick eye“ capability



Eye masks for an instant judgement if mask is violated (not shown on prelim. GUI screen)



J-BERT is most efficient tools for device characterization with scopelike eye analysis, called Quick Eye Diagram



Conformance Data Pattern library



Pattern Generator Clocking Scheme



Apply any subrate clock divider. Application: DUT or CDR output provides clocking to Pattern Generator



UNIQUE!



Measure & SET Measures external applied clocking and applies it to PG



Pattern capture with J-BERT Data pattern capability of J-BERT: Free SW download (rev 4.0) Error detector can capture pattern from DUT User can use captured pattern for expected data in Error Detector or save it for post processing up to 32 MB depth



Preliminary GUI screen of „pattern capture“ capability



UNIQUE!



J-BERT helps to better deal with complex data patterns coming from the DUT.



Data Pattern Sequencer



UNIQUE!
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Spread Spectrum Clocking



UNIQUE! %
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De-emphasis signals are required by most gigabit standards: PCIe 1.x and 2.0, SATA 2, FB-DIMM, CEI, Hypertransport, 10 GbE(electrical)
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Receiver Test Needs with De-Emphasis Signals Stimulate with a Pattern Generator, analyze with BERT-ED, or scope or LA



BERT-ED or DCA or LA
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Customer needs to test a receiver which sits on a test board or the target board 1. check for ISI-tolerance of “rusty” channel emulating TX -



Characterize the receiver under real-world and worst-case conditions



2. compensate measurement set up (“de-embedding”, not completely suited) -characterize the receiver at ideal input signal condition



N4916A De-Emphasis Signal Converter



faceless box for J-BERT and high-performance Pulse Data Generators
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Industry-first De-emphasis: Accurate RX characterization



USB



- through a reference channel w/ deemphasized signals - variable post-cursor - data rates up to 13.5 Gb/s data OUT data IN



- worst-case tests w/ jitter feed-through Convenient operation - GUI integrated into J-BERT, 81141/2A - no tweakings



Target Customer



Flexible - Upgrade from Agilent installed base



R&D and device characterization teams in the computation and communication industry who are designing, characterizing and testing components or chips up to 13.5 Gb/s.



First Results and specifications of Prototype N4916A
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How is De-emphasis generated in general



Example test setup and results Setup with JBERT + De-Box ISI + Board Speed rate at 6Gb/s Levels and result screen are demonstrating a quantitive results 1==0=A'$
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Example test setup and results I
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Example test setup and results II &3
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Example test setup and results III &3
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J-BERT Pattern Generator:



Not always an error detector is needed for transmitter and receiver test Pattern Gen.



Data (e.g. 5Gb/s)



Realtime scope or DCA-J



Ref. Clock (e.g. 100 MHz)



Pattern Gen.



Receiver (RX) test needs: Stimulus: - Jitter injection - Complex patterns - SSC - Sub rate clocks



Data with jitter



Ref. Clock



Under embargo until Jan, 15 2007



Transmitter (TX) test needs: Stimulus: - Clean signals - low-speed Ref. clock - Complex patterns - SSC Analyzer: - Waveform & eye mask measurements (Oscilloscope) - TJ measurement (BERT)



built-in BERT (BIST) or Error detector or other analyzer (L.A., scopes)



Analysis: - BER and total jitter - Lower -cost analyzers



Simple and Accurate Testing with Agilent J-BERT N4903A Pattern Generator Built-in jitter injection. Saves weeks of engineering time



Best fit for serial computer buses. Lowest test set-up time



Pattern generator: 7 and 12.5 Gb/s data rate with built-in and calibrated jitter sources RJ, PJ, BUJ Built-in ISI and Sinusoidal Interference (opt. J20) SSC (opt. J11)



Excellent signal performance. Accurate results



Pattern sequencer and 32 MB memory Sub-rate clocks (any integer divider) Excellent signal quality



Upgrade path to J-BERT. Grow-as-you-go



Upgrade to J-BERT N4903A Serial BERT Platform



N4903A J-BERT with new CDR Smartest Compliance and Characterization Built-in Tunable Compliant For all datarates
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Key benefits of the new J-BERT CDR: Accurate Transmitter (TX) Test of clock less devices Device TX Data



J-BERT N4903A with built-in CDR



Jitter frequency Loop bandwidth Attenuation



The built-in CDR reduces cabling to a minimum. Each additional connection or cable increases loss and reflections in the test setup. This leads to signal degradation and loss of design margin. Extra cabling at data rates above 10 Gb/s can cause up to 5% of a unit interval extra jitter. Clock Data Recovery circuits (CDR) act like a jitter filter. Lower frequency jitter is filtered out by N4903A serial BERT’s CDR dependent on the loop bandwidth. It can be adjusted within 30 kHz to 12 MHz approximately. Library of compliant CDR settings for standards like PCI Express, Serial Advanced Technology Attachment (SATA), Fibre Channel, fully-buffered DIMM, Common Electrical Interface (CEI), 10 Gb Ethernet, XFI/XFP



Built-In compliant CDR: More design margin because of minimized signal degradation Accurate jitter margin measurement because of adjustable loop bandwidth Easy to use with an extensive library of compliant CDR settings Full CDR data rate range from 1 Gb/s to 12.5 Gb/s Upgradeability of N4903A Serial BERT Platform



New CDR for J-BERT N4903A Key capabilities of new standard build-in CDR: • Built-in; no extra cabling • CDR for data rates: 1 Gb/s to 12.5 Gb/s (with bit recovery mode max. 11.5 Gb/s) • Fixed loop bandwidth: datarate / 1667 • Transition density compensation • CDR clock output jitter 0.01 UI rms (@PRBS 2
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UNIQUE!



NEW additional capabilities for tunable and compliant CDR with option -CTR/-UTR for: • Tunable loop bandwidth (option CTR): 100 kHz to 4 MHz @ datarates < 1.46 Gb/s. 500 kHz to 12 MHz @data rates > 1.46 Gb/s • Compliant CDR settings (option CTR): for PCIe, SATA, FC, FB-DIMM; CEI, 10 GE/XAUI, XFP/XFI • SSC tracking • Jitter peaking (option CTR): 3 selectable settings • Fine Adjust (option CTR): manual optimization of output jitter



Testing Transmitters and Channel of clock less devices A BERT is the only instrument to measure the total jitter (BER) Characterization Needs:



Compliance Test Needs:



CDR must adapt to devices to measure only the relevant jitter portion



Standard conform CDR for compliant jitter filtering



Accurate – result must not be corrupted by signal degradation of test setup



No waste of margin due to signal degradation of test setup



Low set-up and test time



Low set-up and test time



Ability to create device specific CDR settings



Easy to use – ability to select the correct CDR settings for a specific standard



Data



Transmitter (TX)



Channel



“Does my device pass the jitter margin spec?”



Receiver (RX) w/ CDR “How much jitter does my device really see?”



Parameters to control on a CDR



Loop response (Jitter Transfer)



Peaking will magnify Jitter amplitude



Inverse error response (observed Jitter Transfer)



Compliant and tunable build-in CDR (opt. CTR) New features of Tunable and Compliant CDR (J-BERT opt. CTR): • tunable loop bandwidth 100 kHz to 12



MHz [1]. Automatically adjusts loop BW for the transition density of the incoming pattern • compliant settings for all popular stds.[2] • covers complete data rate range 1Gb/ s to 12.5 Gb/s • tolerates SSC [3] • upgradeable option N4903A-UTR



J-BERT minimizes waste of design margin: accurate Total jitter measurement with a „compliant“ analyzer



Advanced CDR settings [4]: • choice of 3 peaking values. Allows to optimize jitter transfer function. • fine adjust to minimize output jitter manually



[2]



[4]



[1]



[3]



Benefits of a built-in CDR versus external CDR



At 10 Gb/s the extra cabling for an external CDR cause 5 ps extra jitter (0.5 UI) -> a built-in CDR allows more accurate TJ measurements



N4903A new CDR with tunable loop bandwidth ?3@ "# &"2 7 8 7 9: ; *9-+: ; % 2 9 
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