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		  keysight  vxa vector signal analysis   x-series measurement application    N9064A and w9064a technical overview   C fft-based spectrum analysis   C time-domain analysis tools for burst analysis   C flexible modulation analysis   C hardkey/softkey manual user interface or scpi remote user  interface   C built-in, context-sensitive help   C transportable license between x-series signal analyzers

 02 | keysight | vxa vector signal analysis x-series measurement application N9064A and w9064ab - technical overview vxa vector signal analysis measurement application  the vxa vector signal analysis measurement application transforms the x-series signal  analyzers into vector signal analyzers by providing a wide range of measurements,  demodulation types, and flters to perform comprehensive signal analysis, helping you  thoroughly test your designs, ensure product quality, and optimize without compromise.  the vxa vector signal analysis measurement application is just one in a common library  of more than 25 measurement applications in the keysight x-series, an evolutionary  approach to signal analysis that spans instrumentation, measurements, and software.  the x-series analyzers, with upgradable cpu, memory, disk drives, and i/o ports,  enable you to keep your test assets current and extend instrument longevity. proven  algorithms, 100% code-compatibility, and a common ui across the x-series create a  consistent measurement framework for signal analysis that ensures repeatable results  and measurement integrity so you can leverage your test system software through all  phases of product development. in addition to fxed, perpetual licenses for our x-series  measurement applications, we also offer transportable licenses which can increase the  value of your investment by allowing to you transport the application to multiple x-series  analyzers. more about signal analysis the vxa measurement application is a general-purpose fft-based spectrum analysis  application, with a wide selection of demodulation types and flters to perform fexible  digital modulation analysis.    C bring comprehensive vector signal analysis to the test rack   C troubleshoot signals with powerful time domain capability   C use analog demodulation to identify unintentional modulations    C test when no commercial test standard is available   C utilize fexible digital modulation analysis capability choosing between    x-series applications and  89600 vsa software x-series measurement  applications provide embedded  format-specifc, one-button  measurements for x-series  analyzers. with fast measurement  speed, scpi programmability,  pass/fail testing and simplicity  of operation, these applications  are ideally suited for design  verifcation and manufacturing.  89600 vsa software is a  comprehensive set of tools for  demodulation and vector signal  analysis. these tools enable you  to explore virtually every facet of  a signal and optimize your most  advanced designs. use the 89600  vsa software with a variety of  keysight hardware platforms to  pinpoint the answers to signal  problems in r&d. www.keysight.com/ fnd/89600vsa

 03 | keysight | vxa vector signal analysis x-series measurement application N9064A and w9064ab - technical overview bringing comprehensive vector signal analysis to the test rack the vector signal analysis (option 1fp) is the foundation of all measurement options  in the vxa measurement application and is a required option. each measurement is  available simultaneously, in either one, two, three or four user-selected separate trace  displays. you have full control of trace data format and scaling.     C spectrum, instantaneous spectrum   C time, instantaneous time, raw time   C time gating   C time averaging, including continuous repeat max hold, exponential max hold, rms  (video), rms (video) exponential, time, time exponential   C band power   C power spectral density (psd)   C power statistics (including gated):   C complementary cumulative distribution function (ccdf)   C cumulative distribution function (cdf)   C probability distribution function (pdf)   C auto correlation   C occupied bandwidth (obw)   C adjacent channel power (acp)   C analog demodulation: am/fm/pm (includes spectrum, time, gated time, psd, power  statistics)   C frequency counter   C signal tracking   C marker coupling   C ability to save traces vector signal analysis measurement details figure 1. basic vector signal analysis: the  spectrum, time, and ccdf of the gated  signal are shown, as well as the full time  domain signal (trace 2, lower left).

 04 | keysight | vxa vector signal analysis x-series measurement application N9064A and w9064ab - technical overview figure 2. analog demodulation: pm  demodulation showing phase stability of  the burst at turn-on; by coupling markers to  an expanded time domain trace, we can see  that data is sent prior to the phase settling  out to a stable value after the burst turn-on  occurs. figure 3. 2x2 grid display showing multiple  measurements, markers, and marker table  for at-a-glance signal analysis. vector signal analysis measurement details (continued)

 05 | keysight | vxa vector signal analysis x-series measurement application N9064A and w9064ab - technical overview view detailed frequency behavior the vxa measurement application gives you a complete set of tools to maximize the  resolution of your spectrum display and the accuracy of the data displayed:   C up to 409601 frequency points across whatever frequency span you select provides  unprecedented frequency resolution to locate the most diffcult problem; rbws of  less than 1 millihertz are available   C automatic selection of highest frequency resolution for a given measurement   C four different fft window functions to choose from to meet specifc measurement  needsgaussian flter for high dynamic range measurements, or fat top flter for  highest amplitude accuracy measurements amplitude accuracy measurements    C use the x-axis scaling feature for a better view of the area of interest on the signal;  save this display or paste the measurement result into a report to the design team figure 4. the fft window flter is applied  to each frequency bin, similar to the  flter that a spectrum analyzer uses as it  sweeps across the frequency span of the  measurement; however, with vxa, the  flters are applied simultaneously to all  frequencies and can be changed. figure 5. high-resolution frequency and time domain traces; trace 3 shows the same time with the  x-axis expanded to improve resolution of burst turn-on. enhance your time to insight for baseband signal quality  the option 1fp enables the pxa or mxa signal analyzers (with option bba installed) to  expand the baseband analysis capability for troubleshooting and design verifcation of  rf devices.

 06 | keysight | vxa vector signal analysis x-series measurement application N9064A and w9064ab - technical overview add powerful analysis options the fexible digital modulation analysis option, option 2fp, adds the capability to  visualize system performance rapidly and intuitively. teamed with an keysight x-series  signal analyzer, you can increase the speed of your measurement tasks with the fexibility  this option offers:     C customize modulation analysis formats including psk, qam (16 to 1024qam), msk,  edge, fsk, vsb, dvbqam, apsk, soqpsk   C a complete set of more than 30 modulation quality measurements, including overall  evm, peak evm, evm vs. symbol time, evm spectrum, time, spectrum, constellation  diagram, vector diagram, iq parameters, requency and clock error, channel/impulse  response with eq flter, zero crossing error, and symbol clock error   C convenient measurement presets to cover popular communication formats, such  as cdma, gsm/edge,  bluetooth ? , zigbee, tetra, apco25, and wi-sun (mr-fsk  phy) testing when no commercial test standard is available testing proprietary and custom signals is a challenge. turnkey test software for those  signals is seldom available off-the-shelf, so you have to design and implement the tests  yourself. the fexible digital modulation analysis option will help you with that task. it  covers the various demands of do it yourself testing for single carrier, single modulation  signals with a deep set of fexible modulation analysis tools that you can tweak to meet  your needs. in addition, these fexible tools are scpi programmable. flexible digital modulation analysis figure 6. qpsk modulation analysis in  default quad view: trace 1 (upper left),  iq constellation; trace 2 (lower left),  spectrum; trace 3 (upper right), error vector  magnitude versus time (symbol) trace;  trace 4 (lower right), symbols/error table.

 07 | keysight | vxa vector signal analysis x-series measurement application N9064A and w9064ab - technical overview standard presets (for single carrier) cellular cdma (base, mobile), cdpd, edge, gsm, nadc, pdc, phs (php), w-cdma  wireless networking bluetooth  (basic rate), hiperlan/1 (hbr, lbr), wlan (802.11b), zigbee (802.15.4, 868/915/2450 mhz),  wi-sun (802.15.4g, mr-fsk phy) digital video dtv (8, 16), dvb (16, 32, 64, 128, 256), dvb (16apsk, 32apsk) other apco 25, apco 25 p2 (hcpm), apco 25 p2 (hdqpsk), dect, tetra, vdl mode 3, mil-std 188-181c,  soqpsk-tg modulation formats fsk 2, 4, 8, 16 level (including gfsk) msk (including gmsk) bpsk, qpsk, oqpsk, dqpsk, d8psk, /4dqpsk, 8psk, 3/8 8psk (edge), /8 d8psk, soqpsk qam (absolute encoding) 16, 32, 64, 128, 256, 512, 1024 qam (differential encoding per dvb  standard) 16, 32, 64, 128, 256 apsk 16, 16 w/dvb, 32, 32 w/dvb vsb 8, 16 filter types raised cosine, square-root raised cosine, is-95 compatible, gaussian, edge, 1rec, 3rc, soqpsk-tg, low  pass, rectangular, half-sine, none alpha/bt continuously adjustable from 0.05 to 10 user-defned flters adaptive equalizer decision directed, lms, feed-forward, equalization with adjustable convergence rate; removes the effects of  linear distortion (i.e. non-fat frequency response, multipath, etc.) from modulation quality measurements symbol rate rate = frequency span / (1+  ); maximum symbol rate limited only by the measurement span advanced analysis setup burst search pulse search sync search (with user-selected synchronization word) adjustable search length and offset timing measurements/displays eye diagram trellis diagram polar diagram constellation and vector (shows trajectory between symbol times) diagram i and q versus time error vector magnitude evm versus symbol time evm versus frequency magnitude and phase error frequency error (carrier offset frequency) iq origin offset quadrature error gain imbalance amplitude droop (psk and msk formats) snr (8/16vsb and qam formats) symbols table (demodulated bits) error table with tabular evm and iq errors equalizer channel frequency response equalizer imipulse response symbol clock error zero crossing error key features of digital modulation analysis

 08 | keysight | vxa vector signal analysis x-series measurement application N9064A and w9064ab - technical overview key specifcations  defnitions   C specifcations describe the performance of parameters covered by the product warranty.   C 95th percentile values indicate the breadth of the population (2  ) of performance tolerances expected to be met in 95% of cases  with a 95% confdence. these values are not covered by the product warranty.   C typical values are designated with the abbreviation "typ." these are performance beyond specifcation that 80% of the units exhibit  with a 95% confdence. these values are not covered by the product warranty.   C nominal values are designated with the abbreviation "nom." these values indicate expected performance, or describe product  performance that is useful in the application of the product, but is not covered by the product warranty.   C pxa specifcations apply to analyzers with frequency options of 526 and lower. for analyzers with higher frequency options,  specifcations are not warranted but performance will nominally be close to that shown in this section. note: data subject to change option 1fp vector signal analysis option description pxa mxa exa cxa maximum frequency  50 ghz 26.5 ghz  44 ghz  26.5 ghz external mixing support with option exm yes yes yes n/a center frequency tunning resolution + 1 mhz 1 mhz 1 mhz frequency span 10 mhz (standard); 25 mhz (option b25) 40 mhz (option b40) 85 mhz (option b85) 160 mhz (option b1x) 25 mhz (standard) 40 mhz (option b40) 85 mhz (option b85) 125 mhz (option b1a) 160 mhz (option b1x) 25 mhz (standard) 40 mhz (option b40) 10 mhz (standard) 25 mhz (option b25) frequency point per span calibrated points: 51 ~ 409, 601; displayed points: 51 ~ 524, 288 absolute amplitude accuracy (freq < 3.6 ghz)  0.19 db, 95%  frqoghqfhdffxudf  0.23 db, 95%  frqoghqfhdffxudf  0.27 db, 95%  frqoghqfhdffxudf  0.50 db, (freq    < 3 ghz) 95%  frqoghqfhdffxudf third-order intermodulation distortion, two  C20 dbfs tones, 400 mhz to 13.6 ghz, (7.5 ghz  for cxa) tone separation > 15 khz C90 dbc (nom) C90 dbc (nom) C84 dbc (nom) C66 dbc (nom) resolution bandwidth rbws range from less than 1 hz to greater than 2.8 mhz (standard); greater than 7 mhz    (with option b25) 5%:oowhuvkdshv flat top, gaussian top, hanning, uniform analog demodulation types am, fm, pm

 09 | keysight | vxa vector signal analysis x-series measurement application N9064A and w9064ab - technical overview for a complete list of specifcations refer to the appropriate specifcations guide. pxa:  www.keysight.com/fnd/pxa_specifcations mxa:  www.keysight.com/fnd/mxa_specifcations exa:  www.keysight.com/fnd/exa_specifcations cxa:  www.keysight.com/fnd/cxa_specifcations x-series signal analyzers accuracy pxa mxa exa cxa bbiq  1 conditions modulation formats include bpsk, d8psk, dqpsk, qpsk, (16/32/64/128/256/512/1024) qam, (16/32/64/128/256)dvbqam, /4-dqpsk, 8-psk. evm normalization reference set to  constellation maximum. transmit flter is root raised cosine with alpha=0.35. center frequency 1  ghz. signal amplitude of 16 dbm, analyzer range set to 10 dbm. result length set to at least 150  symbols, or 3  {number of ideal state locations}. rms style averaging with a count of 10. phase  noise optimization adjusted based on symbol rate of measurement. available span dependent on  analyzer hardware bandwidth options. residual errors  symbol rate/span residual evm  1 msps/5 mhz  0.5% rms  0.7% rms  0.7% rms  0.7% rms  0.5% rms 10 msps/25 mhz  0.5% rms  0.7% rms  0.7% rms  0.9% rms  0.5% rms 25 msps/40 mhz  0.7% rms  1.1% rms  1.1% rms   0.6% rms 100 msps/160 mhz  1.0% rms  1.3% rms    magnitude error 1 msps/5 mhz  0.4% rms  0.5% rms  0.5% rms  0.5% rms  0.5% rms 10 msps/25 mhz  0.5% rms  0.5% rms  0.5% rms  0.6% rms  0.5% rms 25 msps/40 mhz  0.6% rms  0.8% rms  0.8% rms   0.6% rms 100 msps/160 mhz  0.9% rms  1.0% rms    phase error  1 msps/5 mhz  0.5 rms  0.6 rms  0.6 rms  0.7 rms  0.6 rms 10 msps/25 mhz  0.6 rms  0.6 rms  0.6 rms  0.8 rms  0.6 rms 25 msps/40 mhz  0.6 rms  1.1 rms  1.1 rms   0.6 rms 100 msps/160 mhz  1.0 rms  1.3 rms    frequency error added to frequency    accuracy if applicable  symbol rate / 500,000 i/q origin offset  1  60 db accuracy pxa mxa exa cxa bbiq  1 conditions modulation formats include msk and msk2. transmit flter is gaussian with bt=0.3. center  frequency 1 ghz. signal amplitude of -16 dbm. analyzer range set to   10 dbm. result length set  to 150 symbols. rms style averaging with a count of 10. available span dependent on analyzer  hardware bandwidth options.  residual errors  symbol rate/span residual evm  10 msps/25 mhz  0.5% rms  0.9% rms  0.9% rms  1.0% rms  0.8% rms 80 msps/160 mhz  1.4% rms  1.8% rms    phase error  10 msps/25 mhz  0.4 rms  0.5 rms  0.5 rms  0.5 rms  0.5 rms 80 msps/160 mhz  1.3 rms  1.3 rms    1.  i+jq measurements performed using signal amplitude and analyzer range near 0 dbm, with a 0 hz center frequency. i/q origin offset metric does not include  impact of analyzer dc offsets. key specifcations (continued)

 10 | keysight | vxa vector signal analysis x-series measurement application N9064A and w9064ab - technical overview ordering information software licensing and confguration choose from two license types:   C fixed, perpetual license:    this allows you to run the application in the x-series analyzer in which it is initially  installed.   C transportable, perpetual license:    this allows you to run the application in the x-series analyzer in which it is initially  installed, plus it may be transferred from one x-series analyzer to another. the table below contains information on our fxed, perpetual licenses. for more  information, please visit the product web pages. N9064A & w9064a vxa vector signal analysis measurement    application description model-option additional information pxa, mxa, exa cxa vector signal analysis N9064A-1fp w906 4a-1fp flexible digital modulation N9064A-2fp w9064a-2fp requires 1fp web product page:    C www.keysight.com/fnd/N9064A   C www.keysight.com/fnd/w9064a x-series measurement applications:    C www.keysight.com/fnd/x-series_apps x-series signal analyzers:    C www.keysight.com/fnd/x-series related literature description publication number N9064A & w9064a vector signal analysis, self-guided demonstration 5990-6159en N9064A & w9064a vector signal analysis, measurement guide n9064-90004 user's and programmer's reference guide is available in the library section of  the N9064A and w9064a product pages. try before you buy free 30-day trials of x-series  measurement applications  provide unrestricted use of  each applications features and  functionality on your x-series  analyzer. redeem a trial license  on-line today: www.keysight.com/fnd/x- series_trial  options can be added after your  initial purchase.  all of our x-series application  options are license-key  upgradeable. x-series measurement    application updates to updat e a previously  purchased N9064A/w9064a  measurement application  to include the latest feature  updates, you can purchase the  N9064A-meu or w9064a-meu  minor enhancement update. for more information, visit: www.keysight.com/fnd/ N9064A-meu  for pxa, mxa,  exa   www.keysight.com/fnd/ w9064a-meu  for cxa

 mykeysight www.keysight.com/find/mykeysight a personalized view into the information most relevant to you. 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/quality keysight technologies, inc. dekra certified iso 9001:2008    quality management system 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. bluetooth and the bluetooth logos are trademarks owned by bluetooth sig, inc., u.s.a.  and licensed to keysight technologies, inc. 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 1 800 112 929 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 0800 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-07-10-14) 11 | keysight | vxa vector signal analysis x-series measurement application N9064A and w9064ab - technical overview this information is subject to change without notice. ? keysight technologies, 2014 published in usa, september 24, 2014 5990-5918en www.keysight.com 
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