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		  keysight M8192A multi-channel synchronization module     for m8190a awg and m8030a multi-channel bert data sheet version 2.0

 02 | keysight | M8192A multi-channel synchronization module for m8190a awg - data sheet features and benefts   C synchronization of up to six m8190a modules    (= 12 channels)   C one trigger input can trigger up to six m8190a modules  with deterministic latency   C skew repeatability of 2 ps between any two channels -  independent of sample rate   C skew calibration with 50 fs delay resolution between  any two channels   C 1u axie module for high port density description the keysight technologies, inc. M8192A synchronization  module is used in conjunction with two to six m8190a arbi - trary waveform generator modules to build a fully synchro - nous, phase coherent multi-channel generator system with  up to 12 analog channels and 24 marker outputs. when running in synchronous mode, all of the m8190a  modules work with the same sample clock and start at the  same time. one of the m8190a modules is designated as  the master module. the common sample clock is derived  either from the master modules internal clock synthesizer  or from an external sample clock that is connected to the  master modules sample clock input. the skew between any two channels is guaranteed to be  within +/- 20 ps independent of the sample rate. using the  fne delay adjust capability of the m8190a with 50 fs  resolution, the skew can be adjusted to less than 1 ps  between any two channels. once adjusted, the skew is  maintained across loading new waveforms, changing  sample rate and power cycles to better than 2 ps.  a common trigger input is available on the synchronization  module to trigger all the connected m8190a modules simul - taneously with deterministic latency. triggered waveforms  have the same inter-channel skew as continuous wave - forms. to achieve the lowest possible trigger delay  uncertainty, the trigger input can be synchronized  externally to the sync clk output. applications typical applications include:   C phase coherent multi-channel i/q signal generation  with up to six i/q pairs   C phase coherent multi-channel if/rf generation with up  to 12 if/rf signals   C multi-lane serial applications   C physics research confgurations the M8192A can be used to synchronize m8190a modules  that are located within the same or different axie chassis.  this allows very fexible confgurations to address a variety of  application requirements. trigger and clock connections are routed through special  cables that are connected on the front panel between the  M8192A module and the m8190a modules. for all system confgurations except the 13-slot chassis  setup, an external pc or laptop with pcie cable connection is  required to control the setup. in case of multiple axie chassis  confgurations, a desktop pc with two or three pcie adapters  is required. with a 13-slot axie chassis, an embedded  controller can be used with up to fve m8190a modules. the following confgurations are possible: up to 4 analog channels: one m9505a 5-slot axie chassis,  one M8192A and two m8190a modules. this confguration can also be ordered as a pre-confgured  m8190s multichannel arbitrary waveform generator system. up to 8 analog channels: two m9505a 5-slot axie chassis,  one M8192A and three or four m8190a modules. this confguration can also be ordered as a pre-confgured  m8190s multichannel arbitrary waveform generator system.

 03 | keysight | M8192A multi-channel synchronization module for m8190a awg - data sheet up to 12 analog channels: three m9505a 5-slot axie  chassis, one M8192A and fve or six m8190a modules. software the M8192A module has its own frmware and sfp (soft  front panel) - similar to the m8190a modules - that allows  you to control the trigger mode, trigger level and common  start/stop of the multi-module setup. the sfp can be used to  confgure the entire synchronous system. the frmware also offers a remote programming interface  based on an ivi driver or scpi commands. confguration screen of M8192A sfp clock and trigger distribution screen

 04 | keysight | M8192A multi-channel synchronization module for m8190a awg - data sheet ordering information product # description M8192A synchronization module for up to six m8190a awg modules. please note that two clock cables and two trigger cables are included. for more than two modules, the  corresponding number of clock cables and trigger cables needs to be ordered separately. M8192A-801 clock cable for the synchronization module (M8192A) (required for confgurations with three or more m8190a modules) M8192A-802 trigger cable for the synchronization module (M8192A) (required for confgurations with three or more m8190a modules) system bundles m8190s multichannel arbitrary waveform generator system - two multi-channel selections are available 4-channel system consists of one m9505a 5-slot axie chassis (m8190s-b04), one M8192A synchronization module    and two m8190a awg modules, including the required number of clock and trigger cables  (pcie connectivity accessories will be added automatically) 8-channel system consists of two m9505a 5-slot axie chassis (m8190s-b08), one M8192A synchronization module    and four m8190a awg modules, including the required number of clock and trigger cables  (pcie connectivity accessories will be added automatically) m8030a multi-channel bert system with up to 10 x 16 gb/s m8051a-802 clock crossover distribution cable for m8051a (re-order product number for m8041-61614) for m8190a options and ordering information, please see the m8190a data sheet

 05 | keysight | M8192A multi-channel synchronization module for m8190a awg - data sheet specifcations for m8190a sys clock input (from master m8190a module) connector and cable type proprietary multi-coax (M8192A-801) clock rate *+*+froxuhglpdvwhu0prgxoh sys clock output (to slave m8190a modules) connector and cable type proprietary multi-coax (M8192A-801) sync clock output frequency      14 bit mode      12 bit mode      interpolation mode sample clock output frequency of m8190a divided by 48 sample clock output frequency of m8190a divided by 64 sample clock output frequency of m8190a divided by (24 * interpolation factor) output amplitude 9ssrplwr impedance rpfrxsohg connector type sma trigger input input range -5 v to +5 v threshold      range      resolution      sensitivity -5 v to +5 v 100 mv 200 mv polarity positive input impedance 6hohfwdeohnrurp max toggle frequency sync clock output frequency divided by 5 minimum pulse width      asynchronous timing between       trigger input and sync clock output      synchronous timing between      trigger input and sync clock output 1.1 * sync clock output period 1.0 * sync clock output period connector type sma trigger output (to slave m8190a modules) connector and cable type proprietary coax (M8192A-802) initial skew between any two channels in a multi-channel setup accuracy +/- 20 ps (without system level calibration) repeatability 2 ps (after changes of sample rate or power cycle) delay resolution for skew calibration 50 fs  (see m8190a data sheet) specifcations for m8030a sys clock input (from master m8041a module) connector and cable type proprietary multi-coax (m8041-61614) sys clock output (to slave m8051a modules) connector and cable type proprietary multi-coax (m8041-61614) initial skew between any two channels in a multi-channel setup accuracy  +/- 20 ps (without system level calibration) repeatability 2 ps (after changes of sample rate or power cycle) delay resolution for skew calibration 50 fs (see m8190a data sheet)

 06 | keysight | M8192A multi-channel synchronization module for m8190a awg - data sheet timing characteristics the M8192A can operate synchronously or asynchronously. synchronous operation must be selected to achieve minimum delay  uncertainty between trigger input and direct out or marker out. for synchronous operation trigger input must be synchronous  to the sync clock output. characteristics description setup time       trigger input to rising edge of sync clock output + 3.4 ns (typ) hold time       rising edge of sync clock output to trigger input - 1.1 ns (typ) delay in 12 bit mode        trigger input (M8192A) to direct out (m8190a) 10240 external sample clock cycles + 0.5 internal  1 sample clock cycles + 8.5 ns (meas) delay in 14 bit mode      trigger input (M8192A) to direct out (m8190a) 7680 external sample clock cycles   + 0.5 internal  1 sample clock cycles + 8.5 ns (meas) delay in interpolation mode      trigger input (M8192A) to direct out (m8190a) interpolation factor * 3840 external sample clock cycles + 4.5 internal  1  sample clock cycles + 8.5 ns (meas)   delay uncertainty (asynchronous mode) 1 sync clock output cycle  2 delay uncertainty (synchronous mode) 10 ps (typ) 1. for the defnition of the internal sample clock, refer to the data sheet of the m8190a section sample clock input 2. refer to sync clock output specifcations for the ratio between sample clock output frequency and sync clock output frequency general characteristics description power consumption 60 w operating temperature 0 c to +40 c operating altitude up to 2000m operating humidity 5% to 80% relative humidity, non-condensing storage temperature -40 c to +70 c interface to controlling pc 3,hvhh,hfdvvlvvshflofdwlr form factor 1-slot axie module dimensions (w x h x d) 351 x 29 x 310 mm weight 3.1 kg safety designed to iec61010-1, ul61010, csa22.2 61010.1 tested warm-up time 30 min calibration interval 2 years recommended warranty 3 years standard cooling requirements when operating the M8192A, choose a location that provides at least 80 mm of clearance at rear,  and at least 30 mm or clearance at each side

 07 | keysight | M8192A multi-channel synchronization module for m8190a awg - data sheet defnitions specifcation (spec the warranted performance of a calibrated instrument that has been stored for a minimum of 2 hours within  the operating temperature range of 0 c to 40 c and after a 45-minute warm up period. within  10 c after  dxwrfdooovshflofdwlrvlfoxghphdvxuhphwxfhuwdlwdghuhfuhdwhglfrpsoldfhlw,62 phwrgvdwdsxeolvhglwlvgrfxphwduhvshflofdwlrvvshfrohuhvshflofdoolglfdwhg typical (typ) the characteristic performance, which 80% or more of manufactured instruments will meet. this data is not war - ranted, does not include measurement uncertainty, and is valid only at room temperature (approximately 23 c). nominal (nom) the mean or average characteristic performance, or the value of an attribute that is determined by design such  as a connector type, physical dimension, or operating speed. this data is not warranted and is measured at  room temperature (approximately 23 c). measured (meas) an attribute measured during development for purposes of communicating the expected performance. this  data is not warranted and is measured at room temperature (approximately 23 c). accuracy 5hsuhvhwvwhwudfhdeohdffxudfridvshflohgsdudphwhu,foxghvphdvxuhphwhuurudgwlphedvhhuuru and calibration source uncertainty. software operating systems supported operating system is   C microsoft windows xp 32 bit   C microsoft windows vista 32 bit   C microsoft windows vista 64 bit   C microsoft windows 7 32 bit   C microsoft windows 7 64 bit soft front panel a graphical user interface (gui or soft front panel) is offered to control all functionality to the instrument. it  contains screens for controlling clock, outputs, marker, trigger, sequencer, importing waveforms and creating  standard waveforms. scpi language remote control via scpi ivi-driver an ivi-com driver as well as ivi-c driver will be provided labview-driver a labview driver will be provided

 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 ten years of protection and no budgetary surprises to ensure your  instruments are operating to specification, so you can rely on accurate  measurements. 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. www.keysight.com/find/ ad from hewlett-packard through agilent to keysight for more than 75 years, weve been helping you unlock measurement insights. our  unique combination of hardware, software and people can help you reach your next  breakthrough.  unlocking measurement insights since 1939. 1939  the future 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-09-28-15) www.keysight.com/go/quality keysight technologies, inc. dekra certified iso 9001:2008    quality management system this information is subject to change without notice. ? keysight technologies, 2013 - 2015 published in usa, december 21, 2015 5991-2863en www.keysight.com  08 | keysight | M8192A multi-channel synchronization module for m8190a awg - data sheet  
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