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		  Datasheet File OCR Text:


		  keysight m924xa infiniivision pxie modular oscilloscopes full-featured 1 ghz oscilloscope for the modular environment data sheet keysight is taking modular analysis to a whole new level this is not just a digitizer with an oscilloscope sfp (soft front panel). the infiniivision pxie modular oscilloscopes utilize  keysights infiniivision benchtop oscilloscope technology and packages it for pxi.   C m9241a pxie modular oscilloscope C 200 mhz bandwidth   C m9242a pxie modular oscilloscope C 500 mhz bandwidth   C m9243a pxie modular oscilloscope C 1 ghz bandwidth

 02 | keysight | m924xa infiniivision pxie modular oscilloscopes - data sheet the infiniivision m924xa series redefines modular oscilloscopes. it gives you the most  signal detail with maximum investment protection and is built with technology that  leverages decades of keysights high-performance oscilloscope expertise. performance   C 200 mhz, 500 mhz or 1 ghz bandwidths available to match your measurement  application   C advanced triggering enables capture and analysis of complex signals   C visual triggers (zone touch and mask) make trigger and capture of signal errors  quick and easy   C serial protocol analysis and triggering for most common protocols   C automated fft and waveform math extend analysis to match your needs   C segmented memory can analyze 1000 events without ever offloading to a pc measurement capability   C autoprobe support for most keysight probes   C high-accuracy current probes   C differential and single-ended active probes   C power rail analysis   C high-voltage probes   C 30+ automated measurements provide simple-to-access analysis multiple instruments in one   C oscilloscope support for up to 1 ghz bandwidth with 5 gsa/s   C dvm (digital voltmeter) 3-digit using the same scope probes   C 8-digit counter for integrated totalizer/frequency counter measurements   C protocol analyzer for i2c, uart, can, lin, cxpi and more   C spectrum analysis with hardware-accelerated fft measurements   C 20-mhz arbitrary waveform generator the power of a benchtop oscilloscope in a modular package

 03 | keysight | m924xa infiniivision pxie modular oscilloscopes - data sheet uncompromising analysis capability many modular users have been using digitizer hardware with software that simulates  an oscilloscope for test and troubleshoot implementation. the limitations of this  configuration are often overlooked, but they can cause signification problems. when a  instrument says it has a high waveform update rate, people usually expect it to have a  higher probability of catching random and infrequent glitches, but this isnt the case for  those instruments. in addition, common measurements like waveform averaging and  advanced waveform triggers are not available. keysight is currently the only vendor that delivers oscilloscope hardware in a pxi  modular package. keysights m924xa series pxie oscilloscopes begin with basic digitizer  hardware, but then they add measurement tools directly into the hardware of the pxi  card. the infiniivision pxie modular oscilloscopes require minimum support from a central  processing unit (cpu), as most of their core operations are handled by the megazoom  iv smart memory asic, which is keysight proprietary technology. megazoom includes  hardware serial decoders and hardware mask/limit testing capability; plots analog and  digital data directly to the display; supports gui operation; and integrates additional  instruments like a wavegen function/arbitrary waveform generator. the m924xa series pxie modular oscilloscopes utilize hardware to perform many of the  functions traditional digitizers do with software on the cpu. by doing more in hardware,  m924xa series oscilloscopes can analyze more of the signal than ever before. multi-module  control    megazoom iv keysight custom asic wavegen freq/event counter waveform mask freq/event counter zone trigger waveform graph dvm advanced trigger trigger adc segmented  memory ivi  program keysight  driver keysight  sfp adv. math  measurement statistics memory    dram  (capture buffer) acquisition  memory  manager serial  decoders pxi

 04 | keysight | m924xa infiniivision pxie modular oscilloscopes - data sheet zone touch triggering eliminates the complexity of setting up advanced triggers. if you  have a touch-enabled display on your controller, you can trigger on events by simply  drawing a box with your finger on the display of the signal you want to isolate. keysight  pioneered the zone touch trigger, which allows easy capture of difficult-to-define trigger  events. industry-exclusive zone touch trigger makes triggering simple the m924xa series high, uncompromised update rate increases your chance of seeing  random and infrequent signal anomalies, and zone touch trigger helps you isolate the  signals. now your testing can be faster and more thorough. other touch-based operation just like keysights touch-enabled infiniivision benchtop oscilloscopes (3000t, 4000  and 6000 x-series), the m924xa series also uses touch capability to interact with signal  display. in addition to zone touch trigger, these oscilloscopes also let you move the  waveform up/down; adjust the time offset and zoom; and define one of the two touch  zone triggers. all that is required is a touch-enabled display connected to your modular  scope.

 05 | keysight | m924xa infiniivision pxie modular oscilloscopes - data sheet keysight has probing solutions for the most challenging test  applications. the m924xa series pxie modular oscilloscopes  support standard 50 ? or 1 m? connections. they also support a  wide range of passive and active probes. m924xa series oscilloscopes require the m9240a pxie autoprobe  power module to use keysight active probes. the m9240a  provides power and the communication circuit required for proper  operation of the active probes. one m9240a will supply the power  and connection for up to four probes when two oscilloscope  modules are installed on either side of the m9240a module. probing solutions for pxi modular m9240a autoprobe pxie power module. probes n2843a passive probe 500 mhz, 10:1, 1 m?, 11 pf optional option 808 (2 probes) n2870a passive probe 35 mhz, 1:1, 1 m? optional 10076c passive probe 500 mhz, 100:1 (4 kv) optional n2804a  1 300 mhz, 100:1 differential probe, 4 m?, 4 pf,  300 v dc+peak ac with autoprobe optional n2805a  1 200 mhz, 100:1 differential probe, 4 m?, 4 pf,  100 v, 5 m cable optional n2790a  1 100 mhz, 50:1/500:1 high-voltage differential probe, 8 m?, 3.5 pf,  1,400 v optional n2795a  1 active single-ended probe 1 ghz, 1 pf, 1 m? with autoprobe optional n2797a  1 active single-ended probe 1.5 ghz extreme temperature optional n2750a  1 infiniimode differential probe 1.5 ghz, 700 ff, 200 k? with autoprobe optional n2790a  1 differential active probe 100 mhz,  1.4 kv with autoprobe optional n2791a differential active probe 25 mhz,  700 v optional n2818a  1 200 mhz, 10:1 differential probe with autoprobe optional n2819a  1 800 mhz, 10:1 differential probe with autoprobe optional 1146b  1 ac/dc current probe 100 khz, 100 a optional 1147b  1 ac/dc current probe 50 mhz, 15 a with autoprobe optional n2893a  1 ac/dc current probe 100 mhz, 15 a with autoprobe optional n2820a  1 2-channel high-sensitivity current probe 50 ua to 5 a optional n2821a  1 1-channel high-sensitivity current probe 50 ua to 5 a optional n7020a  1 power rail probe 2 ghz, 1:1,  24 v offset range at 50 ? optional n2744a  1 t2a probe interface adapter optional 1.    active probe that requires the use of m9240a autoprobe power module.

 06 | keysight | m924xa infiniivision pxie modular oscilloscopes - data sheet additional software for added functionality m9240awga wavegen 20 mhz function/arbitrary waveform generator the m924xa series oscilloscopes offer  a 20-mhz built-in function/arbitrary  waveform generator. the wavegen  provides standard stimulus output  waveforms to your device under test  as well as user-definable frequencies,  amplitudes, offset and pulse widths  and arbitrary waveform capability. the  wavegen output is routed to a mmcx  connector on the front panel of the  oscilloscope. use the built-in waveform editor to create  custom waveforms to output on the  oscilloscopes wavegen. it is also possible  to capture a known good or golden  waveform on a scope channel and then  save that to the arb so you can generate  it to stimulate your system under test. frequency response analysis is a critical  measurement to characterize the stability  of feedback networks and switch-mode  power supplies. this capability is achieved  with a gain and phase measurement  versus frequency (bode plot). by using the  waveform generator output to stimulate  your design and probing the input and  output signals on channels 1 and 2, the  oscilloscope provides a clear report on the  gain and phase operation of the system. m9240fraa frequency response analyzer

 07 | keysight | m924xa infiniivision pxie modular oscilloscopes - data sheet with the mask limit testing measurement  application, you can quickly test more than  200,000 waveforms per second to a known  good waveform with quick go/no-go test  results, saving you valuable test time while  providing you with more confidence in  test results. test your signals to specified  standards, and uncover unexpected signal  anomalies. mask testing on other oscilloscopes is  usually based on software-intensive  processing technology, which tends  to be slow. keysights m924xa series  oscilloscopes mask test option is based  on hardware-based technology. this  means m924xa series oscilloscopes can  perform more than 200,000 real-time  waveform pass/fail tests per second. this  provides testing throughput that is orders  of magnitude faster than what is available  on other oscilloscope mask test solutions,  making valid pass/fail statistics almost  instantly. additional software for added functionality (continued) m9240mska mask limit testing the m924xa series oscilloscopes  support a video ire display grid, as well  as cursors measurements performed in  video ire units for the ntsc and pal  standards. this new capability is standard  on m924xa series oscilloscopes. the  m9240vida software provides an array  of additional hdtv triggering standards.  the additional triggering options provided  by the m9240vida software speed debug  and characterization for engineers working  on hdtv video applications. m9240vida enhanced video/tv application package

 08 | keysight | m924xa infiniivision pxie modular oscilloscopes - data sheet todays power supply designers are facing  an increasing number of constraints  in the development of high-efficiency,  low-cost power supplies. the power  analysis application provides clear and  consistent reporting on the operation of  key operation parameters of your power  supply design. input measurements   C power quality: real power, apparent  power, reactive power, power factor,  crest factor (v and i), phase angle   C current harmonics (based on iec  61000-3-2 up to the 40th harmonic)   C inrush current switching measurements   C rds-on and vce-sat   C switching loss (power and energy)   C slew rate (dv/dt and di/dt)   C modulation (duty cycle, pulse-width,  period, frequency, versus time plot,  etc.) output measurements   C output ripple   C turn-on/turn-off time   C transient response time   C efficiency frequency response measurements   C power supply rejection ratio (psrr)   C control loop response C bode additional software for added functionality (continued) m9240nfca nfc triggering testing nfc-enabled devices is essential during the design validation and manufacturing  test phases to ensure quality and reliability of data transmission. this is especially  important when you consider that the data being transferred/exchanged between nfc- enabled devices is often secured financial transactions. the m9240nfca nfc trigger  application enables easy configuration to capture the signals of interest for nfc-a,  nfc-b and nfc-f messages. m9240pwra power analysis application

 09 | keysight | m924xa infiniivision pxie modular oscilloscopes - data sheet m9240ebma embedded serial triggering and analysis (i2c) the i2c serial decode software option for m924xa series oscilloscopes displays  responsive, time-aligned, on-screen decode of inter-integrated circuit (i2c) serial  communication. because this capability is hardware-based, it provides the fastest  throughput solution for triggering on and analyzing i2c serial buses found in a wide  variety of embedded designs. you can easily isolate serial packets to find sources of  errors due to hardware- or software-related problems. sometimes it may be necessary  to correlate data from one serial bus to another. keysights m924xa series oscilloscopes  can decode two serial buses simultaneously using hardware-based decoding. m9240cmpa computer serial trigger/analysis  (rs232 /422 /485/uart ) the rs232/422/485/uart serial triggering and decode option for m924xa series  oscilloscopes displays responsive, time-aligned, on-screen decode of rs-232/422/485  and other uart serial buses. it provides triggering capabilities on specified transmit or  receive values, as well as on parity errors. trigger on and acquire rs-232/422/485/uart  signals using either oscilloscope or logic channels. hardware-based decode means  the scope stays responsive and fast when decode is turned on. real-time counters  continually count transmit and receive frames and errors. m9240atoa automotive serial triggering and analysis  (can, can-dbc, can fd, lin) the automotive serial triggering and analysis (can, lin) option for m924xa series  oscilloscopes allows you to trigger on either standard or extended can message ids,  including the message id of a remote transfer request frame. it supports triggering on  a data frame and allows you to specify message ids, data and data length for filtering  messages of interest. triggering on active error frames is also supported. in addition,  it supports triggering on lin frame ids and data and includes color-coded parity and  check sums errors. you can easily isolate serial packets to find sources of errors due to  hardware- or software-related problems. sometimes it may be necessary to correlate  data from one serial bus to another. decodes

 10 | keysight | m924xa infiniivision pxie modular oscilloscopes - data sheet m9240snsa sent (single edge nibble transmission) trigger and  analysis the sent (single edge nibble transmission) is a point-to-point serial bus that interfaces  sensors to ecus and is used primarily in automotive applications. keysights m9240snsa  sent software option for the m924xa series oscilloscopes provides decoding of fast  and slow channel serial data and also offers extensive triggering selections, including the  ability to trigger on various error conditions that can accelerate efficiency in debugging  this bus. keysights m924xa series oscilloscopes can display captured data from multiple buses  in a time-interleaved lister display. sometimes it may be necessary to correlate data  from one serial bus to another, such as can to sent. M9240CXPA cxpi trigger and decode cxpi (clock extension peripheral interface) is the next-generation automotive  communication protocol intended to reduce the number and weight of wiring harnesses  by making multiplexing possible even in advanced, multifunction hmi (human machine  interface) automotive systems. in many cases, cxpi is an alternative serial bus used in  place of many of todays lin serial bus applications for automotive body control. keysights M9240CXPA cxpi software for m924xa series oscilloscopes provides  decoding of standard and long cxpi frames and also offers extensive triggering  selections, including the ability to trigger on various error conditions that can accelerate  the engineers efficiency in debugging this bus. keysights m924xa series oscilloscopes can display captured data from multiple buses  in a time-interleaved lister display. this allows correlation of data being passed through  gateways, such as can to cxpi. m9240aroa mil-std 1553 and arinc 429 aerial triggering and  analysis the mil-std 1553 serial bus is primarily used to interconnect avionics equipment in  military aircrafts. this bus is based on tri-level signaling (high, low and idle) and requires  dual-threshold triggering, which the m924xa pxie modular oscilloscopes support. this  bus is also implemented as a redundant multi-lane bus (dual-bus analysis), which is also  supported. the arinc 429 serial bus is used to interconnect avionics equipment in civilian aircrafts.  this bus is also based on tri-level signaling (high, low and null) and requires dual- threshold triggering. since arinc 429 is a point-to-point bus, multi-lane analysis is also  required to capture both send and receive data. m9240nrza user-definable manchester and nrz trigger and  analysis keysights manchester and nrz decode and trigger software supports user-defined  protocols, offering flexibility and preventing the need to define multiple specific protocol  decoding and triggering. this trigger and decode software application is geared toward  automotive customers, who commonly use manchester and nrz encoded buses (ex:  profibus pa, dali, psi5, etc.). decodes (continued)

 11 | keysight | m924xa infiniivision pxie modular oscilloscopes - data sheet step 1. choose your bandwidth m9241a C 2 channel, 200 mhz m9242a C 2 channel, 500 mhz m9243a C 2 channel, 1 ghz step 2. tailor your oscilloscope with integrated capabilities and  measurement applications model # description m9240awga wavegen 20 mhz function/arbitrary waveform generator m9240fraa frequency response analyzer m9240mska mask limit testing m9240vida enhanced video/tv application package m9240pwra power analysis application m9240nfca nfc triggering m9240emba embedded serial triggering and analysis (i 2 c) m9240cmpa computer serial triggering and analysis (rs232/422/485/uart) m9240atoa automotive serial triggering and analysis (can, can-dbc, can fd, lin) m9240snsa sent (single edge nibble transmission) triggering and analysis M9240CXPA cxpi trigger and decode m9240aroa mil-std 1553 and arinc 429 serial triggering and analysis m9240nrza user-definable manchester and nrz trigger and analysis software licenses offer multiple options. typically users purchase the fixed permanent  license that enables the software for as long as the oscilloscope is installed where the  software license is located. controller-based licensing enables licensed feature for all  m924xa oscilloscopes in the system. there are other alternatives: 1.   fixed permanent license (described above) 2.   transportable permanent license C can move the software license as needed 3.   fixed time-based license C enabled license for a limited time period 4.   transportable time-based C can move the software license as need for a limited  time period step 3. choose your probes the m924xa series oscilloscopes do not include any probes.   C option 808 C add n2843a 500 mhz passive probes other probes are supported but must be purchased as separate products. please  note that active probes (current, differential, extreme environment probes) require  the purchase of the m924xa autoprobe power module. this module supports the  connection, power and communication of the autoprobe interface. a single m924xa  autoprobe power module will supply the connections and power for two modular  oscilloscopes installed in adjacent module slots. configuration

 12 | keysight | m924xa infiniivision pxie modular oscilloscopes - data sheet performance characteristics m924xa pxie modular oscilloscopes m924xa pxie modular oscilloscopes overview m9241a m9242a m9243a bandwidth (C3 db)  1 200 mhz 500 mhz 1 ghz calculated rise time (10 to 90%)  1.75 ns  700 ps  450 ps input channels 2 2 2 maximum sample rate 5 gsa/s one channel, 2.5 gsa/s two channels maximum memory depth standard 4 mpts, standard segmented memory waveform update rate  1,000,000 waveforms/sec  2 vertical system analog channels m9241a m9242a m9243a hardware bandwidth limits approximately 20 mhz (selectable) input coupling ac, dc input impedance selectable: 1 m?  1% (15 pf), 50 ?  3% input sensitivity range 1 mv/div to 5 v/div (1 m? and 50 ?) 1 mv/div to 5 v/div (1 m?) 1 mv/div to 1 v/div (50 ?) vertical resolution 8 bits (measurement resolution is 12 bits with averaging) maximum input voltage 135 vrms with n2843a 10:1 probe: 300 vrms frequency de-rating (assumes sine wave input): 400 vpk until 40 khz. then de-rates at 20 db/dec  until 6 vpk dc vertical accuracy  [dc vertical gain accuracy + dc vertical offset accuracy + 0.21% full scale]  3 dc vertical gain accuracy  1  2.0% full scale dc vertical offset accuracy  0.1 div  2 mv  1% of offset setting channel-to-channel skew > 100:1 from dc to maximum specified bandwidth of each model (measured with same v/div and  coupling on channels) offset range  2 v (1 mv/div to 200 mv/div)  50 v (> 200 mv/div to 5 v/div) time base range 2 ns/div to 50 s/div 1 ns/div to 50 s/div 500 ps/div to 50 s/div time base accuracy  1 pre-trigger  1.6 ppm + aging factor (1st year:  0.5 ppm, 2nd year:  0.7 ppm, 5 years:  1.5 ppm, 10 years:   2.0 ppm) time base delay time range post-trigger greater of 1 screen width or 250 s 1 to 500 s channel-to-channel deskew range  100 ns ? time accuracy (using cursors)  (time base acc. x reading)  (0.0016 x screen width)  100 ps modes main, zoom 1.   denotes warranted specifications. all others are typical. 2.   requires infinite persistence in order to visually display 1,000,000 wfm/sec. 3.   specifications are valid after a 30-minute warm-up period and  10 c from firmware calibration temperature. 1 mv/div and 2 mv/div are a magnification of  4 mv/div setting. for vertical accuracy calculations, use full scale of 32 mv for 1 mv div and 2 mv/div sensitivity setting.

 13 | keysight | m924xa infiniivision pxie modular oscilloscopes - data sheet trigger system m9241a m9242a m9243a trigger sources analog channel (1-2), external, wavegen (1 or mod) (fm/fsk) trigger modes normal (triggered): requires trigger event for scope to trigger auto: triggers automatically in absence of trigger event single: triggers only once on a trigger event, press [single] again for scope to find another trigger  event, or press [run] to trigger continuously in either auto or normal mode force: trigger immediately and display acquisition trigger coupling dc: dc coupled trigger ac: ac coupled trigger, cutoff frequency: < 10 hz (internal); < 50 hz (external) hf reject: high-frequency reject, cutoff frequency ~ 50 khz lf reject: low-frequency reject, cutoff frequency ~ 50 khz noise reject: selectable off or on, decreases sensitivity 2x trigger holdoff range 40 ns to 10.00 s trigger sensitivity internal  1 < 10 mv/div: greater of 1 div or 5 mv;  10 mv/div: 0.6 div external  1 200 mvpp from dc to 100 mhz 350 mvpp 100 to 200 mhz trigger level range any channel  6 div from center screen external  8 v 1.   denotes warranted specifications. all others are typical. acquisition system m9241a m9242a m9243a maximum analog channels sample  rate 5 gsa/s half channel interleaved, 2.5 gsa/s all channel maximum analog channels record  length 4 mpts half channel interleaved, 2 mpts all channel acquisition mode normal default mode peak detect capture glitches as narrow as 250 ps at all-time base settings averaging selectable from 2, 4, 8, 16, 64, ... to 65,536 high  resolution real-time boxcar averaging reduces random noise and effectively increases vertical resolution to  12 bits of resolution when  10 s/div at 5 gsa/s or  20 s/div at 2.5 gsa/s segmented segmented memory optimizes available memory for data streams that have long dead times  between activity. maximum segments = 1000. re-arm time = 1 s (minimum time between trigger  events) time mode normal default mode performance characteristics (continued)

 14 | keysight | m924xa infiniivision pxie modular oscilloscopes - data sheet trigger type selections m9241a m9242a m9243a zone touch trigger trigger on user-defined zones drawn on the display. applies to one analog channel at a time. specify zones as either must  intersect or must not intersect. up to two zones. > 200,000 scans/sec update rate supported modes: normal, peak detect, high resolution also works simultaneously with the serial trigger and mask/limit test edge trigger on a rising, falling, alternating or either edge of any source edge then edge (b trigger) arm on a selected edge, wait a specified time, then trigger on a specified count of another selected edge pulse width trigger on a pulse on a selected channel, whose time duration is less than a value, greater than a value, or inside a time  range minimum duration setting: 2 ns (500 mhz, 1 ghz), 6 ns (200 mhz) maximum duration setting: 10 s range minimum: 10 ns runt trigger on a position runt pulse that fails to exceed a high level threshold. trigger on a negative runt pulse that fails to  exceed a low level threshold. trigger on either polarity runt pulse based on two threshold settings. runt triggering can  also be time-qualified (< or >) with a minimum time setting of 2~10 ns and maximum timesetting of 10 s minimum time setting: 6 ns (200 mhz), 2 ns (500 mhz, 1 ghz) setup and hold trigger and clock/data setup and/or hold time violation. setup time can be set from C7 to 10 s. hold time can be set from  0 s to 10 ns rise/fall time trigger on rise-time or fall-time edge speed violations (< or >) based on user-selectable threshold select from (< or >) and time settings range between minimum: 1 ns (500 mhz, 1 ghz), 3 ns (200 mhz) maximum: 10 s n th  edge burst trigger on the nth (1 to 65535) edge of a pulse burst. specify idle time (10 ns to 10 s) for framing pattern trigger when a specified pattern of high, low and dont care levels on any combination of analog or trigger channels is  [entered | exited]. pattern must have stabilized for a minimum of 2 ns to qualify as a valid trigger condition minimum duration setting: 2 ns (500 mhz, 1 ghz), 6 ns (200 mhz) maximum duration setting: 10 s range minimum: 10 ns or trigger on any selected edge across multiple analog channels video trigger on all lines or individual lines, odd/even or all fields from composite video or broadcast standards (ntsc, pal,  secam, pam-m) enhanced video (optional) trigger on lines and fields of enhanced and hdtv standards (480p/60, 567p/50, 720p/50, 720p/60, 1080p/24,  1080p/25, 1080p/30, 1080p/50, 1080p/60, 1080i/50, 1080i/60) i 2 c (optional) trigger at a start/stop condition or user defined frame with address and/or data values. also trigger on missing acknowl - edge, address with no accq, restart, eeprom read, and 10-bit write rs-232/422/485/uart  (optional) trigger on rx or tx start bit, stop bit or data content or parity error can (optional) trigger on can (controller area network) version 2.0a,2.0b, and can-fd (flexible data-rate) signals. trigger on the start of  frame (sof), the end of frame (eof), data frame id, data frame id and data (non-fd), data frame id and data (fd), remote  frame id, remote or data frame id, error frame, acknowledge error, from error, stuff error, crc error, spec error (ack or  form or stuff or crc), all errors, brs bit (fd), crc delimiter bit (fd), esi bit active (fd), esi bit passive (fd), overload  frame., message, message and signal (non-fd), message and signal (fd, first 8 bytes only) lin (optional) trigger on lin (local interconnect network) sync break, sync frame id, or frame id and data, parity error, checksum error,  frame (symbolic), frame and signal (symbolic) mil-std 1553 (optional) trigger on mil-std 1553 signals based on word type (data or command/status), remote terminal address, data and errors  (parity, sync, manchester encoding) arinc 429 (optional) trigger and decode on arinc429 data. trigger on word start/stop, label, label + bits, label range, error conditions (parity,  word, gap, word or gap, all), all bits (eye), all 0 bits, all 1 bits performance characteristics (continued)

 15 | keysight | m924xa infiniivision pxie modular oscilloscopes - data sheet trigger type selections (continued) m9241a m9242a m9243a sent (optional) trigger and decode on sent bus, start of fast channel message, start of slow channel message, fast channel sc and data,  slow channel message id, slow channel message id and data, tolerance violation, fast channel crc error, slow channel  crc error, all crc errors, pulse period error, successive sync pulses error (1/64) cxpi (optional) trigger and decode on cxpi data. trigger on frame, ptype, frame id or error by type. decodes all message types and  errors nfc (optional) trigger for nfc-a, nfc-b,and nfc-f performance characteristics (continued) waveform measurements m9241a m9242a m9243a cursors single cursor accuracy:  [dc vertical gain accuracy + dc vertical offset accuracy + 0.21% full scale] dual cursor accuracy  1 :  [dc vertical gain accuracy + 0.42% full scale] units: seconds(s), hz (1/s), phase (degrees), ratio (%) automatic measurements measurements continuously updated with statistics. cursors track last selected measurement.  select up to eight measurements from the list below:   C snapshot all: measure all single waveform measurements (31)   C voltage: peak-to-peak, maximum, minimum, amplitude, top, base, overshoot, pre-shoot,  average-n cycles, average-full screen, dc rms-n cycles, dc rms-full screen, ac rms-n  cycles, ac rms-full screen (std deviation), ratio-n cycle, ratio-full screen   C time: period, frequency, counter, + width, - width, burst width, +duty cycle, -duty cycle, bit  rate, rise time, fall time, delay, phase, x at min y, x at max y   C count: positive pulse count, negative pulse count, rising edge count, falling edge count   C mixed: area-n cycles, area-full screen automatic measurement logging available via benchvue counter built-in frequency counter source: on any analog resolution: 8 digits maximum frequency: bandwidth of scope waveform math number of math functions two, displays fft and one math simultaneously. can be cascaded arithmetic add, subtract, multiply, divide, differentiate, integrate, fft, ax + b, squared, square root, absolute  value, common logarithm, natural logarithm, exponential, base 10 exponential, low pass filter, high  pass filter, averaged value, smoothing, envelope, magnify, max hold, min hold, measurement trend,  chart logic bus (timing or state) enhanced fft record size up to 64 kpts resolution window types hanning, flat top, rectangular, blackman-harris time gated fft gate the time range of data for fft analysis in the zoom view. for time and frequency domain  correlated analysis waveforms fft, max hold, min hold, average peak search max 11 peaks, threshold and excursion control channel power power across one frequency range occupied bandwidth percentage of the total power, centered on an assigned channel frequency as specified by user adjacent channel power  ratio ratio the power in the main frequency range to the power contained in one or more sidebands total harmonic distortion ratio the power in the fundamental frequency to the power contained in the rest of the harmonics  and noise 1.   denotes warranted specifications. all other are typical.

 16 | keysight | m924xa infiniivision pxie modular oscilloscopes - data sheet search, navigate and lister m9241a m9242a m9243a type edge, pulse width, rise/fall, runt, frequency peak, serial bus 1, serial bus 2 copy copy to trigger, copy from trigger frequency peak source math functions max # of peaks 11 control results order in frequency or amplitude result display event lister or navigation. manual or auto scroll via navigation or touch event lister entry to jump to a  specific event performance characteristics (continued) wavegen C built-in function/arbitrary waveform generator (specifications are typical) m9241a m9242a m9243a wavegen out front-panel mmcx connector waveforms sine, square, ramp, pulse, dc, noise, sine cardinal (sinc), exponential rise, exponential fall, cardiac, gaussian pulse and  arbitrary modulation modulation types: am, fm, fsk carrier waveforms: sine, ramp, sine cardinal, exponential rise, exponential fall and cardiac modulation source: internal (no external modulation capability) am:   C modulation: sine, square, ramp   C modulation frequency: 1 hz to 20 khz   C depth: 0 to 100% fm:   C modulation: sine, square, ramp   C modulation frequency: 1 hz to 20 khz   C minimum carrier frequency: 10 hz   C deviation: 1 hz to carrier frequency or (2e12/carrier frequency), whichever is smaller fsk:   C modulation: 50% duty cycle square wave   C fsk rate: 1 hz to 20 khz   C hop frequency: 2 x fsk rate to 10 mhz sine frequency range: 0.1 hz to 20 mhz amplitude flatness:  0.5 db (relative to 1 khz) harmonic distortion: C40 dbc spurious (non harmonics): C40 dbc total harmonic distortion: 1% snr (50 ? load, 500 mhz bandwidth): 40 db (vpp > = 0.1 v); 30 db (vpp < 0.1 v) square wave /pulse frequency range: 0.1 hz to 10 mhz duty cycle: 20 to 80% duty cycle resolution: larger of 1% or 10 ns pulse width: 20 ns minimum rise/fall time: 19 ns (10 to 90%) pulse width resolution: 10 ns or 5 digits, whichever is larger overshoot: < 2% asymmetry (at 50% dc):  1%  5 ns jitter (tie rms): 500 ps ramp/triangle wave frequency range: 0.1 hz to 200 khz linearity: 1% variable symmetry: 0 to 100% symmetry resolution: 1%

 17 | keysight | m924xa infiniivision pxie modular oscilloscopes - data sheet wavegen C built-in function/arbitrary waveform generator (specifications are typical) m9241a m9242a m9243a noise bandwidth: 20 mhz typical sine cardinal (sinc) frequency range: 0.1 hz to 1.0 mhz exponential rise/fall frequency range: 0.1 hz to 5.0 mhz cardiac frequency range: 0.1 hz to 200.0 khz gaussian pulse frequency range: 0.1 hz to 5.0 mhz arbitrary waveform length: 1 to 8k points amplitude resolution: 10 bits (including sign bit)  1 repetition rate: 0.1 hz to 12 mhz sample rate: 100 msa/s filter bandwidth: 20 mhz frequency sine wave and ramp accuracy:   C 130 ppm (frequency < 10 khz)   C 50 ppm (frequency > 10 khz) square wave and pulse accuracy:   C [50+frequency/200] ppm (frequency < 25 khz)   C 50 ppm (frequency  25 khz) resolution: 0.1 hz or 4 digits, whichever is larger amplitude range:   C 20 mvpp to 5 vpp into hi-z   C 10 mvpp to 2.5 vpp into 50 ? resolution: 100 v or 3 digits, whichever is higher accuracy: 2% (frequency = 1 khz) dc offset range:   C  2.5 v into hi-z   C  1.25 v into 50 ? resolution: 100 v or 3 digits, whichever is higher accuracy (waveform modes):  1.5% of offset setting  1% of amplitude  1 mv accuracy (dc mode):  1.5% of offset setting  3 mv trigger output trigger output available on trig out mmcx main output impedance: 50 ? typical isolation: not available protection: overload automatically disables output output mode normal single-shot (arbitrary, sine, ramp, sine cardinal, exp rise/fall, cardiac, gaussian pulse) 1.   full resolution is not available at output due to internal attenuator stepping. note: gaussian pulse: 4 vpp maximum into hi-z; 2 vpp maximum into 50 ?. performance characteristics (continued)

 18 | keysight | m924xa infiniivision pxie modular oscilloscopes - data sheet digital voltmeter (specifications are typical) m9241a m9242a m9243a functions acrms, dc, dcrms resolution acv/dcv: 3 digits measuring rate 100 times/second autoranging automatic adjustment of vertical amplification to maximize the dynamic range of measurements range meter graphical display of most recent measurement, plus extrema over the previous 3 seconds precision counter/totalizer (specifications are typical) m9241a m9242a m9243a counter source any analog channel or trigger qualified event resolution 8 digits (for trigger qualified event) max frequency 1 ghz trig qual events 1/(trigger hold off time) for trigger qualified events (max 25 mhz, minimum dead time of 40 ns) measurement frequency, period, totalize totalizer counter size 64-bit totalizing counter edge rise or fall gating positive or negative level. select from analog channels except the source performance characteristics (continued) physical and virtual connections m9241a m9242a m9243a probe 50 ? /1 m? autoprobe connection supported with m9240a autoprobe power module wavegen connector mmcx external trigger mmcx 30vrms/60vdc max auxiliary output mmcx reference  i/o mmcx pxi trigger off/slave/master pxi_trig[0 C 7] arm pxi_trig[0-7] connectivity

 19 | keysight | m924xa infiniivision pxie modular oscilloscopes - data sheet general and environmental m9241a m9242a m9243a power consumption 35 w (typical) power on pxi connector + 3.3 v 3.2 a (typical) + 12 v 2.0 a (typical) operating storage temperature 0 to 55 c C40 to 70 c altitude up to 10,000 ft (3048 m) up to 15,000 ft (4572 m) humidity type tested 95% rh @ 40c non-condensing dimensions pxie 3u/1 slot (w x d x h) 20 mm x 210 mm x 135 mm weight .38 kg system requirements m9241a m9242a m9243a operating systems windows 10 (32-bit and 64-bit) windows 8.1 (32-bit and 64-bit) windows 7 sp1 (32-bit and 64-bit) processor speed 1 ghz 32-bit (x86), 1 ghz 64-bit (x64) memory available memory 1 gb minimum disk available disk space 2.5 gb available hard disk space required application keysight io libraries suite version 17.2 or greater microsoft .net framework display minimum 1024 x 768, 96 or 120 dpi included standard with oscilloscope m9241a m9242a m9243a calibration 2 year general and environmental characteristics publication title publication number mask/waveform limit testing for infiniivision series oscilloscopes - data sheet 5990-3269en serial bus options for infiniivision x-series oscilloscopes - data sheet 5990-6677en triggering on infrequent anomalies and complex signals using zone trigger - application note 5991-1107en using an oscilloscope time gated fast fourier transforms for time correlated mixed domain analysis - application note 5992-0244en related literature

 20 | keysight | m924xa infiniivision pxie modular oscilloscopes - data sheet www.axiestandard.org advancedtca ?  extensions for instrumentation and test (axie) is an  open standard that extends the advancedtca for general purpose and  semiconductor test. the business that became keysight was 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. the business that became keysight was 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. learn more at www.keysight.com/find/software start with a 30-day free trial. www.keysight.com/find/free_trials download your next insight keysight software is downloadable  expertise. from first simulation through  first customer shipment, we deliver the  tools your team needs to accelerate from  data to information to actionable insight.   C electronic design automation (eda)  software   C application software   C programming environments   C productivity software  

 21 | keysight | m924xa infiniivision pxie modular oscilloscopes - data sheet this information is subject to change without notice. ? keysight technologies, 2017 published in usa, december 1, 2017 5992-2003en www.keysight.com 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 pacific 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-9-7-17) dekra certified iso9001 quality management system www.keysight.com/go/quality keysight technologies, inc. dekra certified iso 9001:2015 quality management system mykeysight www.keysight.com/find/mykeysight a personalized view into the information most relevant to you.  www.keysight.com/find/emt_product_registration register your products to get up-to-date product information and  find warranty information. keysight services www.keysight.com/find/service keysight services can help from acquisition to renewal across your  instruments lifecycle. our comprehensive service offeringsone- stop calibration, repair, asset management, technology refresh,  consulting, training and morehelps you improve product quality  and lower costs. keysight assurance plans www.keysight.com/find/assuranceplans up to ten years of protection and no budgetary surprises to ensure  your instruments are operating to specification, so you can rely on  accurate measurements. 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.   evolving since 1939 our unique combination of hardware, software, services, and people can help you  reach your next breakthrough. we are unlocking the future of technology.  from hewlett-packard to agilent to keysight. 
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