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		      1.5 ghz ultrahigh speed op amp     data sheet   ad8000       rev.   b   document feedback   information furnished by analog devices is believed to be accurate and reliable. however, no r e- sponsibility is assumed by analog devices for its use, nor for any infringements of patents or other  rights of third parties that ma y result from its use. specifications subject to change without notice. no  license is granted by implication or otherwise under any patent or patent rights of analog devices.  trademarks and registered trademarks are the property of their respective owners.         one technology way, p.o. box 9106, norwood, ma 02062 - 9106, u.s.a.   tel: 781.329.4700   ? 2005C 2013   analog devices, inc. all rights reserved.   te chnical support   www.analog.com     f eatures   high speed   1 .5  g hz, ?3 db bandwidth (g = +1)   650 mhz, full power bandwidth (g = +2, v o   = 2   v   p - p)   slew r ate:  41 00 v/s    0.1% settling time: 12 ns   excellent video specifications   0.1 db flatness: 170 mhz   differential gain: 0.02%   differential phase:  0.01   output overdrive recovery: 22 ns   low noise :  1.6 nv/hz input voltage noise   low distortion over wide bandwidth   75 dbc sfdr @ 20 mhz   62 dbc sfdr @ 50 mhz   input offset voltage:  1   mv  typ   high output current: 10 0 ma    wide supply voltage range:  4. 5 v to 12   v    supply current: 13.5   ma   power - down mode     a pplications   professional video   high speed instrumentation   video switching    if/rf gain stage   ccd imaging     g eneral  d escription   the ad8000 is an ultrahigh speed, high performance ,  current  feedback amplifier. using   adis proprietary extra fast co m- plementary bipolar (xfcb) process, the a m plifier can achieve  a  small signal bandwidth of  1.5 ghz and  a slew rate of  41 00 v/s.   the ad8000 has low spurious - free dynamic range (sfdr) of  75  db c   @ 20   mhz and i n put voltage nois e of 1.6 nv/ hz. t he  ad8000  can   dri v e   over 10 0 ma of load current with minimal  distortion. the amplifier can operate on +5 v to 6 v. these  specifications make the ad8000 ideal for a variety of applic a- tions, including high speed i n strumentation.    with a di fferential gain of 0.02%, differential phase of 0.01, and  0.1 db flatness out to 170 mhz, the ad8000 has excellent video  specifications ,  which e n sure that even the most demanding  video systems maintain excellent fidelity.   c onnection  d iagrams   05321 - 00 1 1 p o w e r d o w n 2 f ee dbac k 3 ? i n 4 + i n 7 o u t p u t 8 +v s 6 n c 5 ? v s ad8000 top view (not to scale) notes 1. nc = no connect. 2. the exposed paddle is connected to ground.   figure  1 . 8 - lead ad8000, 3 mm  3 mm lfcsp _vd   (cp - 8 - 2 )   05321-002 notes 1. nc = no connect. 2. the exposed paddle is connected to ground. feedback 1 ?in 2 +in 3 ?v s 4 power down 8 +v s 7 output 6 nc 5 ad8000 top view (not to scale)   figure  2 . 8 - lead ad8000 soic _n_e p (rd - 8 - 1 )   ?7 ?6 ?5 ?4 ?3 ?2 ?1 0 1 2 3 normalized gain (db) 05321-003 frequency (mhz) 1 100 10 1000 v s  = 5v r l  = 150? v out  = 2v p-p g = +2, r f  = 432?   figure  3 .  large   signal frequency resp onse     the ad8000 power - down mode  r educes the supply  current to  1. 3   m a. the amplifier is available in a tiny 8 - lead lfcsp pac k- age, as well as  in  an 8 - lead soic package. the ad8000 is rated  to work over the extended industrial temper a ture range (?40c  to +125c). a triple version of the ad8000 (ad8003) is und e r- development.    

 important links for the  ad8000 * last content update 08/17/2013 02:55 pm parametric selection tables find similar products by operating parameters operational amplifiers selection guide 2011-2012 amplifiers for video distribution  high speed amplifiers selection table  design tools, models, drivers & software free ni multisim? spice simulator, spice models and support  ad8000p spice macro model documentation an-0993:  active filter evaluation board for analog devices, inc., - low distortion pinout op amps  mt-057:  high speed current feedback op amps  mt-051:  current feedback op amp noise considerations  mt-034:  current feedback (cfb) op amps  mt-059:  compensating for the effects of input capacitance on vfb and cfb op amps used in current-to-voltage converters  a stress-free method for choosing high-speed op amps  ug-083:  evaluation board user guide for single, high speed operational amplifiers (8-lead, 3 mm x 3 mm lfcsp with dedicated feedback pin)  ug-084:  evaluation board for single, high speed operational amplifiers (8-lead, soic with dedicated feedback pin and exposed paddle)  a practical guide to high-speed printed-circuit-board layout  overview: analog devices in advanced tv  product highlights: video amplifier products  evaluation kits & symbols & footprints view the evaluation boards and kits page for documentation and purchasing symbols and footprints     design collaboration community   collaborate online  with the adi support team and other designers about select adi products. follow us on twitter:  www.twitter.com/adi_news like us on facebook:  www.facebook.com/analogdevicesinc   design support   submit your support request here: linear and data converters embedded processing and dsp telephone our customer interaction centers toll free: americas: 1-800-262-5643 europe: 00800-266-822-82 china: 4006-100-006 india: 1800-419-0108 russia: 8-800-555-45-90 quality and reliability lead(pb)-free data   sample & buy   ad8000   view price & packaging request evaluation board request samples check inventory & purchase find local distributors   * this page was dynamically generated by analog devices, inc. and inserted into this data sheet. note: dynamic changes to the content on this page (labeled 'important links') does not constitute a change to the revision number of the product data sheet. this content may be frequently modified.  powered by tcpdf (www.tcpdf.org)

 ad8000   data sheet     rev.  b   | page  2   of  20   table of contents   t able   of contents   ..............................................................................  2   specifications with 5 v supply   .....................................................  3   specifications with +5 v supply   .....................................................  4   absolute maximum ratings   ............................................................  5   thermal resistance   ......................................................................  5   esd caution   ..................................................................................  5   typical performance characteristics   .............................................  6   test circuits   .....................................................................................  13   applications   .....................................................................................  14   circuit configurations   ...............................................................  14   video line driver   .......................................................................  14   low distortion pinout   ...............................................................  15   exposed paddle   ...........................................................................  15   printed circuit board layout   ...................................................  15   signal routing   .............................................................................  15   power supply bypassing   ............................................................  15   grounding   ...................................................................................  16   outline dimensions   .......................................................................  17   ordering guide   ..........................................................................  17       r evision  h istory   3/13  rev. a to rev. b   changes to figure 1 and figure 2   ...................................................  1   change to table 1   .............................................................................  3   changes to table2   .............................................................................  4   updated outline dimensions   .......................................................  17  changes to ordering guide   ..........................................................  17    3 /10 rev. 0 to rev. a   changes to figure 1 and figure 2   ...................................................  1   changes to table 3   ............................................................................  5   updated outline dimensions and changes to    ordering guide   ...............................................................................  17    1/0 5 rev.  0:  initial version        

 data sheet   ad8000     rev.  b   | page  3   of  20   specifications with  5 v supply   at t a   = 25c, v s   = 5 v, r l   = 150 ? ,  gain = +2 , r f   = r g   = 43 2   ? , unless otherwise noted.   exposed paddle should be connected to  ground.   table   1.    parameter   conditions   min   typ   max   uni t  dynamic pe r formance             ?3 db bandwidth   g = +1, v o   = 0.2 v p - p, soic /lfcsp     1580 /1350    mhz     g = +2, v o   = 2 v p - p, soic /lfcsp     650 /610    mhz   bandwidth for 0.1 db flatness   v o   = 2 v p - p, soic /lfcsp     190 /170    mhz   slew rate   g = +2, v o   = 4   v  s tep     4100    v /s   settling time to 0.1%   g = +2, v o   = 2 v  s tep     12    ns   noise/harmonic performance             second/third harmonic   v o   = 2 v p -p , f = 5   mhz, lfcsp   only      86/89     dbc   second/third harmonic   v o   = 2 v p -p , f = 20   mhz, lfcsp   only     75/79     dbc   input voltage noise   f   = 100 khz     1.6    nv/hz   input current noise   f = 100 khz ,  ? in     26    pa/hz     f = 100 khz,  +in     3.4    pa/hz   differential gain error   ntsc, g = +2     0.02    %   differential phase error   ntsc, g = +2     0.01    d e gree   dc performance             input offset voltage       1  10  mv   input offset  voltage drift       11    v/c   input bias current   (enabled)   +i b     ?5   +4   a     ?i b     ? 3  + 45  a   transimpedance     570  890  1600  k?   input ch a racteristics             noninverting input impedance       2/3.6     m?/pf   input common - mode voltage range       ?3.5 to +3.5     v   common - mode   rejection ratio   v cm   = 2.5 v   ? 52  ? 54  ? 56  db   overdrive recovery    g = +1 , f = 1   mhz, tri angle  wave     30    ns   power down   pin             power - down input voltage   power - d own     <   +v s   C  3.1    v     enabled     > +v s   C  1.9    v   turn - off time   50% of power - dow n voltage to    10% of v out   final, v in   =  0.3  v p -p       150     ns   turn - on time   50% of power - down voltage to    90% of v out   final,  v in   = 0.3   v p -p     300    ns   input bias current             enabled     ? 1.1  + 0.17  + 1.4  a   power -d own     ? 300  ? 235  ? 160  a   output characteristics             output voltage swing   r l   = 100   ?   3.7   3.9     v   output voltage swing   r l   = 1 k ?   3.9    4.1    v   linear   output current   v o   = 2   v p - p,  s econd   hd  <   ? 50  dbc     100    ma   overdrive recovery   g = + 2, f = 1 mhz ,  tri angle  wave     45    ns     g = +2, v in   = 2.5 v  to 0 v  ste p     22    ns   power supply             operating range     4.5    12  v    quiescent current      12.7  13.5  14.3  ma   quiescent current   (power -d own)     1.1  1.3  1.65  ma   power supply rejection ratio   ?psrr/+psrr   ?56 / ? 61   ?59/?63     db  

 ad8000   data sheet     rev.  b   | page  4   of  20   specifications with  +5 v supply   at t a   = 25c, v s   =  + 5  v,  r l   = 150 ?, gain = + 2 , r f   = r g   = 43 2   ?, unless otherwise noted. exposed paddle should be connected to  ground.   table  2.    parameter   conditions   min   typ   max   unit   dynamic pe r formance             ?3 db bandwidth   g = +1, v o   = 0.2 v p -p     980    mhz     g = +2, v o   = 2 v p -p     477    mhz     g = +10, v o   = 0.2   v p -p       328    mhz   bandwidth for 0.1 db flatness   v o   =  0. 2 v p -p     136    mhz     v o   = 2 v p -p     136    mhz   slew rate   g = +2, v o   = 2 v  s tep     2700    v/s   settling time to 0.1%   g = +2, v o   = 2 v  s tep     16    ns   noise/harmonic performance             sec ond/third harmonic   v o   = 2 v p -p , 5 mhz, lfcsp   only     71/71     dbc   seco nd/third harmonic   v o   = 2 v p -p , 20 mhz, lfcsp   only     60/62     dbc   input voltage noise   f = 100 khz     1.6    nv/hz   input current noise   f = 100 khz ,  ? in     26    pa/hz     f = 100 khz, +in     3.4    pa/hz   differential gain error   ntsc, g = +2     0.01     %   differential phase error   ntsc, g = +2     0.06    degree   dc performance             input offset voltage       1 . 3   1 0   mv   input offse t voltage drift       18    v/c   input bias current   (enabled)   +i b     ? 5  +3   a     ?i b     ? 1  + 45  a   transimpedance     440  800  1500  k?   input ch a racteristics             noninverting input impedance       2/3.6     m?/pf   input common - mode voltage range       1.5  to  3.6    v   common - mode   rejection ratio   v cm   = 2.5 v   ? 51   ? 52   ? 54   db   overdrive recovery    g = +1 , f = 1 mhz ,  tri angle  wave     60    ns   power down   pin             power - down input voltage   power - down     <   +v s   ?   3. 1     v     enable     > +v s   ?   1.9    v   turn - off time   50% of power - down   voltage to    10% of v out   final, v in   = 0.3   v p -p     200    ns   turn - on time   50% of power - down voltage to    90% of v out   final, v in   = 0.3   v p -p     300    ns   input current             enabled     ? 1.1  + 0.17  + 1.4  a   power -d own     ? 50  ? 40  ? 30  a   output characteristics             outp ut voltage swing   r l   = 100   ?   1.1 to 3.9   1.0 5 to 4.1    v     r l   = 1   k ?   1 to 4.0   0.85  to 4.15     v   linear   output current   v o   = 2 v p - p,  s econd   hd <   ? 50  dbc     70    ma   overd rive   recovery   g = +2, f = 100 khz ,  tri angle  wave     65    ns   power supply             operating range     4.5    12  v    quiescent current      11  12  13  ma   quiescent current (power -d own)     0.7  0.95    1.25  ma   power supply rejection ratio     ? psrr/+psrr   ? 55/ ? 60   ? 57/ ? 62     db    

 data sheet   ad8000     rev.  b   | page  5   of  20   absolute maximum rat ings   table  3.    parameter   rating   supply voltage   12.6 v   power dissipation   see  figure  4  common - mode input voltage   ?v s   ? 0.7 v to +v s   + 0.7 v   differential input voltage    v s   storage temperature   ?65c to +125c   operating temperature range   ?40c to +125c   lead tempe rature range    (soldering ,  10 sec)   300c   junction temperature   150c   stresses above those listed under absolute maximum ratings  may cause permanent damage to the device. this is a stress    ra t ing only; functional operation of the device at these or any  othe r conditions above those indicated in the operational    section of this specification is not implied. exposure to absolute  maximum rating conditions for extended periods may affect  device rel i ability.   thermal resistance    ja   is specified for the worst - case conditions,  that is ,  ja   is spec i- fied for device soldered in  the  circuit board for surface - mount  pac k ages.   table  4 . thermal resistance   package type    ja    jc   unit   soic - 8   80   30    c/w   3  mm   3  mm  lfc sp   93  35   c/w     maximum power dissipation   the maximum safe power dissipation for the ad8000 is limited  by the associated rise in junction temperature (t j ) on the die. at  a p proximately 150  c, which is the glass transition temperature,  the properties of the  plastic change. even temporarily exceeding  this te m perature limit  can   change the stresses that the package  exerts on the die, permanently shifting the parametric perfo r- mance of the ad8000. exceeding a junction temperature of  175 c for an extended period of   time can result in changes    in silicon devices, potentially causing degradation or loss of  fun c tionality.    the power dissipated in the package (p d ) is the sum of the    qu i escent power dissipation and the power dissipated in the die  due to the ad8000 drive   at the output. the quiescent power is  the voltage between the supply pins (v s ) times the quiescent  cu r rent (i s ).   p d   =  quiescent power   + ( total drive power   C   load power )   ( ) l 2 out l out s s s d r v C r v 2 v i v p ? ? ? ? ? ? ? ?  +  =   rms output voltages should be considered. if r l   is referenced    to ?v s , as in single - supply operation, the total drive power is    v s    i out . if the rms signal levels are indeterminate, consider    the worst case, when v out   = v s /4 for r l   to midsupply.   ( ) ( ) l s s s d r / v i v p 2 4 +  =   in single - supply operation with r l   referenced t o ?v s , worst case  is v out   = v s /2.   airflow increases heat dissipation, effectively reducing   ja .    also, more metal directly in contact with the package leads and  e x posed paddle from metal traces, through holes, ground, and  power planes reduce s   ja .   figure  4   shows the maximum safe power dissipation in the  package v s.  the ambient temperature for the exposed paddle  soic (80c/w) and  the  lfcsp (93c/w) package on a jedec  standard 4 - layer board.   ja  values are approximatio ns.   0 0.5 1.0 1.5 2.0 2.5 3.0 maximum power dissipation (w) 05321-063 ? 30 ? 20 ? 10 0 10 20 40 80 30 50 60 70 100 90 120 110 ambient temperature (  c) soic lfcsp ? 40   figure  4 . maximum power dissipation vs. temperature for a 4 - layer board   esd caution   esd (electrostatic discharge) sensitive device. electrostatic charges as high as 4000   v readily accumulate    on the human body and test equi pment and can discharge without detection. although this product features  proprietary esd protection circuitry, permanent damage may occur on devices subjected to high energy ele c- trostatic discharges. therefore, proper esd precautions are recommended to av oid performance degradation  and loss of functionality.      

 ad8000  data sheet   rev. b | page 6 of 20  typical performance characteristics    normalized gain (db) frequency (mhz) 10 1 100 1000 05321-006 ?7 ?6 ?5 ?4 ?3 ?2 ?1 0 1 2 3 v s  = ? 5v r l  = 150 ? v out  = 200mv p-p g = +1, r f  = 432 ? g = +2, r f  = 432 ? , r g  = 432 ? g = +10, r f  = 357 ? , r g  = 40.2 ?   figure 5. small signal frequency response vs. various gains  normalized gain (db) frequency (mhz) 10 1 100 1000 05321-007 ?7 ?6 ?5 ?4 ?3 ?2 ?1 0 1 2 3 v s  = ? 5v r l  = 150 ? v out  = 200mv p-p g = ?1, r f  = r g  = 249 ? g = ?2, r f  = 432 ? , r g  = 215 ? g = ?10, r f  = 432 ? , r g  = 43.2 ?   figure 6. small signal frequency response vs. various gains    ?7 ?6 ?5 ?4 ?3 ?2 ?1 0 1 2 3 normalized gain (db) 05321-008 frequency (mhz) 1 100 10 1000 v s  = ? 5v r l  = 150 ? v out  = 2v p-p g = +1, r f  = 432 ? g = +2, r f  = r g  = 432 ? g = +4, r f  = 357 ? , r g  = 121 ? g = +10, r f  = 357 ? , r g  = 40.2 ?   figure 7. large signal frequency response vs. various gains  ?3 0 3 6 9 gain (db) frequency (mhz) 10 1 100 1000 05321-011 v s  = ? 5v g = +2 r l  = 150 ? v out  = 200mv p-p lfcsp r f  = 392 ? r f  = 432 ? r f  = 487 ?   figure 8. small signal  frequency response vs. r f   ?3 0 3 6 9 gain (db) frequency (mhz) 10 1 100 1000 05321-012 r f  = 392 ? r f  = 432 ? r f  = 487 ? v s  = ? 5v g = +2 r l  = 150 ? v out  = 2v p-p lfcsp   figure 9. large signal frequency response vs. r f     transimpedance (k ? ) 05321-027 frequency (mhz) phase (degrees) 0.1 1 10 100 1000 0.1 1 10 100 1000 10000 tz phase 50 0 50 100 150 100 200 v s  = ? 5v r l  = 100 ?   figure 10. transimpedance and phase vs. frequency 

 data sheet  ad8000   rev. b | page 7 of 20  gain (db) 05321-010 frequency (mhz) ?7 ?6 ?5 ?4 ?3 ?2 ?1 0 1 2 3 0.1 1 10 100 1000 r l  = 1k ? g = +1 r f  = 432 ? v out  = 200mv p-p lfcsp v s  = +5v, r s  = 0 ? v s  = ? 5v, r s  = 50 ? v s  = +5v, r s  = 50 ? v s  = ? 5v, r s  = 0 ?   figure 11. small signal frequency response vs. supply voltage  ?9 ?6 ?3 0 3 6 9 gain (db) frequency (mhz) 10 1 100 1000 05321-009 r l  = 150 ? g = +1 r f  = 432 ? v out  = 200mv p-p lfcsp v s  = ? 5v v s  = +5v   figure 12. small signal frequency response vs. supply voltage  5.5 5.6 5.7 5.8 5.9 6.0 6.1 6.2 6.3 6.4 6.5 gain (db) 05321-013 frequency (mhz) 1 100 10 v s  = ? 5v r l  = 150 ? v out  = 2v p-p g = +2 r f  = 432 ? soic lfcsp   figure 13. 0.1 db flatness  ?3 0 3 6 9 gain (db) frequency (mhz) 10 1 100 1000 05321-014 v s  = ? 5v g = +2 r l  = 150 ? v out  = 200mv p-p lfcsp ?40 ?c +125 ?c +25 ?c   figure 14. small signal frequency response vs. temperature  ?3 0 3 6 9 gain (db) frequency (mhz) 10 1 100 1000 05321-015 v s  = ? 5v g = +2 r l  = 1k ? v out  = 200mv p-p lfcsp ?40 ?c +125 ?c +25 ?c   figure 15. small signal frequency response vs. temperature  ?3 0 3 6 9 gain (db) frequency (mhz) 10 1 100 1000 05321-016 v s  = ? 5v g = +2 r l  = 150 ? v out  = 2v p-p lfcsp +125 ?c +25 ?c ?40 ?c   figure 16. large signal frequency response vs. temperature 

 ad8000   data sheet     rev.  b   | page  8   of  20   ?3 0 3 6 9 gain (db) frequency (mhz) 10 1 100 1000 05321-017 v s  = 5v g = +2 r l  = 150? lfcsp v out  = 1v p-p v out  = 4v p-p v out  = 2v p-p   figure  17 . large signal frequency response vs. various outputs   ?120 ?110 ?100 ?90 ?80 ?70 distortion (dbc) ?60 ?50 ?40 05321-040 frequency (mhz) 1 10 100 second hd third hd v s  = 5v v out  = 2v p-p g = +1 r l  = 150? lfcsp   figure  18 .  harmonic distortion vs. frequency   ?120 ?110 ?100 ?90 ?80 ?70 distortion (dbc) ?60 ?50 ?40 05321-039 frequency (mhz) 1 10 100 second hd third hd v s  = 5v g = +10 v out  = 2v p-p r l  = 1k? lfcsp   figure  19 .  harmonic distortion vs. frequency   ?120 ?110 ?100 ?90 ?80 ?70 distortion (dbc) ?60 ?50 ?40 05321-042 frequency (mhz) 1 10 100 second hd third hd v s  = 5v v out  = 2v p-p g = +1 r l  = 1k? lfcsp   figure  20 .  harmonic distortion vs. frequency   ?100 ?90 ?80 ?70 ?60 ?50 distortion (dbc) ?40 ?30 ?20 05321-041 frequency (mhz) 1 10 100 second hd third hd v s  = 5v v out  = 4v p-p g = +1 r l  = 1k? lfcsp   figure  21 .   harmonic distortion vs. frequency   ?100 ?90 ?80 ?70 distortion (dbc) ?60 ?50 ?40 05321-043 frequency (mhz) 1 10 100 v s  = 5v v out  = 2v p-p g = +2 r l  = 150? soic second hd lfcsp second hd lfcsp third hd soic third hd   figure  22 .  harmo nic distortion vs. frequency  

 data sheet   ad8000     rev.  b   | page  9   of  20   distortion (dbc) 05321-044 frequency (mhz) ? 110 ? 100 ? 90 ? 80 ? 70 ? 60 ? 50 ? 40 ? 30 ? 20 1 10 100 v s  = 5v v out  = 2v p-p g = +2 r l  = 150 ? lfcsp second hd third hd   figure  23 .  harmonic distortion vs. frequency   ? 100 ? 90 ? 80 ? 70 ? 60 ? 50 distortion (dbc) ? 40 ? 30 ? 20 05321-045 frequency (mhz) 1 10 100 v s  = 5v v out  = 2v p-p g = +2 r l  = 1k ? lfcsp second hd third hd   figure  24 .  harmonic distortion vs. frequency   distortion (dbc) 05321-047 frequency (mhz) ? 120 ? 110 ? 100 ? 90 ? 80 ? 70 ? 60 ? 50 ? 40 ? 30 ? 20 1 10 100 v s  =  5v v out  = 2v p-p g = +2 r l  = 1k ? lfcsp second hd third hd   figure  25 .  harmonic distortion vs. frequency     distortion (dbc) 05321-048 frequency (mhz) ? 120 ? 110 ? 100 ? 90 ? 80 ? 70 ? 60 ? 50 ? 40 ? 30 ? 20 1 10 100 second hd third hd v s  =  2.5v v out  = 2v p-p g = ? 1 r l  = 150 ? lfcsp   figure  26 .  harmonic distortion vs. frequency   distortion (dbc) 05321-049 frequency (mhz) ?120 ?110 ?100 ?90 ?80 ?70 ?60 ?50 ?40 ?30 ?20 1 10 100 second hd third hd v s  = 5v v out  = 2v p-p g = ?1 r l  = 1k? lfcsp   figure  27 .  harmonic distortion vs. frequency   ?110 ?100 ?90 ?80 ?70 distortion (dbc) ?60 ?50 ?40 05321-050 frequency (mhz) 1 10 100 v s  = 5v v out  = 2v p-p g = ?1 r l  = 150? lfcsp second hd third hd   figure  28 .  harmonic distortion vs. frequency    

 ad8000   data sheet     rev.  b   | page  10   of  20  ? 120 ? 110 ? 100 ? 90 ? 80 ? 70 distortion (dbc) ? 60 ? 50 ? 40 05321-051 frequency (mhz) 1 10 100 second hd third hd v s  =  5v v out  = 2v p-p g = ? 1 r l  = 1k ? lfcsp   figure  29 .  harmonic distortion vs. frequency   0.01 0.1 1 10 100 1k impedance ( ? ) frequency (mhz) 1 0.1 10 100 1000 05321-023 v s  =  5v v in  = 0.2v p-p r f  = 432 ? lfcsp g = +1 or g = +2   figure  30 .  output impedance  vs. frequency   2.35 2.40 2.45 2.50 2.55 2.60 2.65 response (v) 0 5 10 15 20 25 30 35 40 45 50 time (ns) 05321-072 g = +2 g = +1 v s  = 5v r f  = 432 ? r s  = 0 ? r l  = 100 ?   figure  31 .  small signal transient res p onse     psrr (db) frequency (mhz) 1 0.1 10 100 05321-021 ? 75 ? 70 ? 60 ? 40 ? 30 ? 20 ? 15 ? 10 ? 50 ? 65 ? 45 ? 35 ? 25 ? 55 v s  =  5v v in  = 2v p-p r l  = 100 ? g = +1 r f  = 432 ? ? psrr +psrr   figure  32 .  power supply rejection   ratio   (psr r )   vs. frequency   cmrr (db) 05321-031 frequency (mhz) 1 0.1 10 100 1000 ? 60 ? 40 ? 30 ? 50 ? 65 ? 45 ? 35 ? 25 ? 55 v s  =  5v v in  = 1v p-p r l  = 100 ? lfcsp   figure  33 .  common - mode rejection  ratio  vs. frequency   ? 0.150 ? 0.125 ? 0.075 0.025 0.075 0.125 0.150 0.175 ? 0.025 ? 0.100 0 0.050 0.100 ? 0.050 response (v) time (ns) 05321-066 ? 0.175 0 5 10 15 20 25 30 35 40 45 50 g = +1 g = +2 v s  =  5v r f  = 432 ? r s  = 0 ? r l  = 100 ?   figure  34 .  small signal transient response    

 data sheet   ad8000     rev.  b   | page  11   of  20  ? 1.50 ? 1.25 ? 0.75 0.25 0.75 1.25 1.50 1.75 ? 0.25 ? 1.00 0 0.50 1.00 ? 0.50 response (v) time (ns) 0 5 10 15 20 25 30 35 40 45 50 05321-067 ? 1.75 g = +1 g = +2 v s  =  5v r f  = 432 ? r s  = 0 ? r l  = 100 ?   figure  35 .  large signal transient response   ? 0.5 ? 0.4 ? 0.3 ? 0.2 ? 0.1 0 settling time (%) 0.1 0.2 0.3 v cm  (v) 05321-068 ? 5 ? 4 ? 3 ? 2 ? 1 0 1 2 3 0.4 0.5 v in g = +2 5ns/div t  = 0s 1v   figure  36 .  settling time   0 1k 2k 3k 4k 5k 6k sr (v/  s) 0 1 2 3 4 5 6 7 v out  (v p-p) 05321-018 g = +2 r f  = 432 ? r l  = 150 ? lfcsp, v s  = +5v soic, v s  =  5v lfcsp, v s  =  5v  soic, v s  = +5v   figure  37 .  slew rate vs. out put level   ? 5 ? 4 ? 3 ? 2 ? 1 0 1 2 3 4 5 output voltage (v) 0 200 400 600 800 1000 time (ns) 05321-019 g = +1 r l  = 150 ? r f  = 432 ? v s  =  2.5v, v out v s  =  2.5v, v in v s  =  5v, v out v s  =  5v, v in   figure  38 .  input overdrive   ?6 ?4 ?2 ?3 ?5 0 ?1 output voltage (v) 2 1 4 3 6 5 0 200 400 600 800 1000 time (ns) 05321-020 g = +2 r l  = 150? r f  = 432? v s  = 2.5v, v out v s  = 2.5v, 2  v in v s  = 5v, v out v s  = 5v, 2  v in   figure  39 .  output overdrive   input voltage noise (nv/  hz) 05321-058 frequency (hz) 0.1 10 1 100 100k 10k 100 1k 10 1m 10m 100m v s  =  5v g = +10 r f  = 432 ? r n  = 47.5 ?   figure  40 .  input voltage noise  

 ad8000   data sheet     rev.  b   | page  12   of  20  input current noise (pa/  hz) 05321-055 frequency (hz) 0.1 1 10 100 1000 100k 10k 100 1k 10 1m 10m 100m 1g v s  = 5v inverting current noise, r f  = 1k? noninverting current noise, r f  = 432?   figure  41 .  input current noise   ? 20 ? 15 ? 10 ? 5 0 5 v os  (mv) 10 15 20 v cm  (v) 05321-024 ? 5 ? 4 ? 3 ? 2 ? 1 0 1 2 3 4 5 v s  = +5v v s  =  5v   figure  42 .  input v os   vs.   common - mode   voltage    ? 25 ? 20 ? 15 ? 10 ? 5 0 5 10 15 20 25 i b  (  a) ? 5 ? 4 ? 3 ? 2 ? 1 0 1 2 3 4 5 v out  (v) 05321-069 v s  = +5v v s  =  5v   figure  43 .  input bias current   vs. output voltage     ?5 ?4 ?3 ?2 ?1 0 1 2 3 4 5 ?50 ?45 ?40 ?35 ?30 ?25 ?20 ?15 ?10 ?5 0 i b  (a) 05321-070 v cm  (v) v s  = +5v v s  = 5v   figure  44 .   input bias current vs. common - mode voltage   s22 (db) 05321-065 frequency (mhz) ?50 ?45 ?40 ?35 ?30 ?25 ?20 ?15 ?10 ?5 10 100 1000 r back  term = 50 v s  = 5v g = +2 p out  = ?10dbm soic   figure  45 . output v oltage standing wave ratio   (s22)   s11 (db) 05321-064 frequency (mhz) ? 50 ? 45 ? 40 ? 35 ? 30 ? 25 ? 20 ? 15 ? 10 ? 5 10 100 1000 input r s  = 0 ? v s  =  5v p out  = ? 10dbm soic g = +10 g = +1 g = +2   figure  46 . input  voltage standing wave ratio   (s11)    

 data sheet   ad8000     rev.  b   | page  13   of  20  test circuits   ad8000 50 ? transmission line 200 ? r f 432 ? 432 ? 200 ? 10  f 0.1  f 49.9 ? ? v s 0.1  f 10  f 05321-028 50 ? transmission line + v s 49.9 ? 60.4 ? v in   figure  47 . cmrr   49.9 ? termination 50 ? 0.1  f 10  f ? v s v p  = v s  + v in r f 432 ? r g 432 ? 49.9 ? ad8000 49.9 ? 50 ? transmission line 05321-029 50 ? transmission line termination 50 ?   figure  48 . positive psrr   49.9 ? termination 50 ? +v s v n  = ? v s  + v in r f 432 ? r g 432 ? 49.9 ? ad8000 49.9 ? 10  f 0.1  f 50 ? transmission line 05321-030 50 ? transmission line termination 50 ?   figure  49 . negative psrr      

 ad8000   data sheet     rev.  b   | page  14   of  20  applications   all current feedback amplifier op erational   amp lifier s are    affected by stray capacitance at the inv erting input pin.   as a  practical consideration, the higher the stray capacitance on    the inverting input to ground, the higher r f   needs to be to     min i mize peaking and ringing.   circuit configuratio ns   figure  50  and  figure  51  show typical schematics for  non - inver t ing and inverting configurations.   for current feedback  amplifiers ,  the value of feedback resistance determines the    stability and bandwidth of the amplifier. the  optimum     performance  values  are  shown in  table   5   and should not be  dev i ated from by more than   10% to ensure stable operation.   figure  8   shows the influence varying r f   has on bandwid th.   in  noninverting unity - gain configurations, it is reco m mended that  an r s   of 50   ?   be used ,  as shown in  figure  50.   table   5   provides a quick refe r ence for  the  circuit values, gain ,  and output vol t age noise.    fb ad8000 10  f 0.1  f r g r s +v s v o v in r l ? + v o +v ? v s ? v 10  f 0.1  f r f + + noninverting 05321-035   figure  50 . noninvert ing   configuration   fb ad8000 10f 0.1f r g +v s v o v in r l ? + v o +v ?v s ?v 10f 0.1f r f + + 05321-036   figure  51 . inverting configuration   video line driver   the ad8000   is   designed to offer outstanding perfor m ance as a  video line driver. the important specifications of differe n tial  gain (0.02%) ,  differential phase   (0.01) ,  and 650   mhz ban d- width   at 2 v   p - p  meet the   most exacting video   de mands .  figure  52   shows a typical noni n verting video driver  with   a gain of +2 .   432? 432? 75? cable 75? 75? v out +v s ?v s v in 0.1f 4.7f ad8000 0.1f 4.7f 75? cable 75? + + + 05321-071 fb   figure  52 . video line driver     table   5.  typical values   (lfcsp/soic)   gain   component    va l ues (?)   ?3 db ss    ban d width   (mhz)   ?3 db ls   ban d width   (mhz)   slew rate    (v/sec)   output noise    (nv/hz)   total output    noise including    re sistors (nv/hz)     r f   r g   lfcsp   soic   lfcsp   soic         1  432  ---  1380  1580  550  600  2200  10.9  11.2  2   432   432   600   650   610   650   3700   11.3   11.9   4  357  120  550  550  350  350  3800  10  12  10  357  40  350  365  370  370  3200  18.4  19.9 

 data sheet   ad8000     rev.  b   | page  15   of  20  low distortion pinou t   the ad8000 lfcsp features adis new low distortion pinout.  th e new pinout lowers the second harmonic distortion and  simplifies the circuit layout. the close proximity of the non - i n verting input and the negative supply pin creates a source of  second harmonic distortion. physical separation of the non - i n verting input  pin and the negative power supply pin reduces  this distortion si g nificantly, as seen in  figure  22 .  by providing an additional output pin, the feedback resistor    can be connected directly across pin 2 and pin 3. this   greatly  simplifies the routing of the feedback resi s tor and allows a more  compact circuit layout, which reduces its size and helps  to  mi n- imize parasitics and increase stabi l ity.   the soic also features a dedicated feedback pin. the feedback  pin is brought  out on pin 1, which is typically a no connect on  sta n dard soic pinouts.   existing applications that use the standard soic pinout can  take full advantage of the performance offered by the ad8000.  for drop - in replacements, ensure  that  pin 1 is not connected t o  ground or  to  any other potential because this pin is connected  i n ternally to the output of the amplifier.  f or existing designs ,  pin 6 can still be used for the feedback resi s tor.   exposed paddle   the ad8000 features an exposed paddle, which can lower the  t hermal resi s tance by 25% compared to a standard soic plastic  package.   the paddle can be soldered directly to the ground plane  of the board.  figure  53  shows a typical pad geometry for the  lfcsp, the same type of pad  geometry can be applied to the    soic package.   thermal vias or heat pipes can also be incorporated into the  design of the mounting pad for the exposed paddle. these add i- tional vias improve the thermal transfer from the package to     the pcb. using a heavier   weight copper on the surface to which  the amplifiers exposed paddle is soldered also reduce s  the ove r- all thermal resi s tance seen by the ad8000.   05321-034   figure  53 . lfcsp exposed paddle layout   printed circuit boar d layout   laying out t he printed circuit board (pcb) is usually the last  step in the design process and often proves to be one of the  most critical. a brilliant design can be rendered useless b e cause  of a poor or sloppy layout. since the  ad8000   can operate into  the r f   frequency   spectrum, high frequency board layout co n- siderations must be taken into account. the pcb layout, signal  routing, power supply bypassing, and grounding all must be  a d dressed to ensure optimal performance.    signal routing   the  ad8000   lfcsp features the new l ow distortion pinout    with a dedicated feedback pin and allows a compact la y out. the  dedicated feedback pin reduces the distance from the output to  the inverting input, which greatly simplifies the routing of the  feedback ne t work.   to minimize parasitic ind uctances, ground planes should be  used under high frequency signal traces. however, the ground  plane should be removed from under the input and output pins  to minimize the formation of parasitic capacitors, which    degrades phase margin. signals that are su scept i ble to noise  pickup should be run on the internal layers of the pcb, which  can provide maximum shiel d ing.   power supply bypassi ng   power supply bypassing is a critical aspect of the pcb design  process. for best performance, the  ad8000   power supply pins   need to be properly bypassed.    a parallel connection of capacitors from each of the power    supply pins to ground works best. paralleling different values  and sizes of capacitors helps to ensure that the power su p ply  pins see a low ac impedance across a  wide band of freque n- cies. this is important for minimizing the coupling of noise into  the amplifier. starting d i rectly at the power supply pins, the  smallest value and sized component should be placed on the  same side of the board as the amplifier, and as  close as possible  to the    amplifier, and connected to the ground plane. this process  should be repeated for the next larger value capacitor. it is    recommended for the  ad8000   that a 0.1 f ceramic 0508 case  be used. the 0508 offers low series inductance an d excellent  high fr e quency performance. the 0.1 f case provides low    impedance at high frequencies. a 10 f electrolytic capacitor  should be placed in parallel with the 0.1 f. the 10 f capacitor  pr o vides low ac impedance at low frequencies. smaller valu es    of electrolytic capacitors  can   be used ,  depending on the circuit  requirements. additional smaller value capacitors help to    provide a low impedance path for unwanted noise out to higher  freque n cies but are not always necessary.  

 ad8000   data sheet     rev.  b   | page  16   of  20  placement of the capaci tor returns (grounds), where the capac i- tors enter into the ground plane, is also important. returning  the capac i tors grounds close to the amplifier load is critical for  distortion performance. keeping the capacitors di s tance short,  but equal from the load,   is optimal for performance.   in some cases, bypassing between the two supplies can help to  improve psrr and to maintain distortion performance in  crowded or difficult layouts.  this is   as another option to    i m prove performance.    minimizing the trace length  and widening the trace from the  capacitors to the amplifier reduce the trace inductance. a series  inductance with the parallel capacitance can form a tank circuit,  which can introduce high frequency ringing at the output. this  additional inductance can als o contribute to increased disto r- tion due to high frequency compression at the output. the use  of vias should be min i mized in the direct path to the amplifier  power supply pins since vias can introduce parasitic inductance,  which can lead to instability. wh en r e quired, use multiple large  diameter vias because this lowers the equivalent parasitic    indu c tance.   grounding   the use of ground and power planes is encouraged as a method  of proving low impedance returns for power supply and signal  currents. ground an d power planes can also help to reduce  stray trace inductance and to provide a low thermal path for the    a m plifier. ground and power planes should not be used under  any of the pins of the  ad8000 . the mounting pads and the  ground or power planes can form a  parasitic capacitance at the  amplifiers input. stray capacitance on the inverting input and  the fee d back resistor form a pole, which degrades the phase  margin, leading to instability. e x cessive stray capacitance on the  output also forms a pole, which degra des phase margin.    

 data sheet   ad8000     rev.  b   | page  17   of  20  outline dimensions     compliant t o jedec s t andards ms-012-a a 06-02-20 1 1-b 1.27 0.40 1.75 1.35 2.29 2.29 0.356 0.457 4.00 3.90 3.80 6.20 6.00 5.80 5.00 4.90 4.80 0.10 max 0.05 nom 3.81 ref 0.25 0.17 8 0 0.50 0.25 45 coplanarit y 0.10 1.04 ref 8 1 4 5 1.27 bsc sea ting plane for proper connection of the exposed pad, refer to the pin configuration and function descriptions section of this data sheet. bot t om view top view 0.51 0.31 1.65 1.25   figure  54 . 8 - lead standard small outline package, with exposed pad [soic_n_ep]   narrow body (rd - 8 - 1)   dimensions shown in millimeters and (inches)       1 exposed p ad (bot t om view) 0.50 bsc pin 1 indic a t or 0.50 0.40 0.30 t o p view 12 max 0.70 max 0.65 ty p 0.90 max 0.85 nom 0.05 max 0.01 nom 0.20 ref 1.89 1.74 1.59 4 1.60 1.45 1.30 3.25 3.00 sq 2.75 2.95 2.75 sq 2.55 5 8 pin 1 indic a t or sea ting plane 0.30 0.23 0.18 0.60 max 0.60 max for proper connection of the exposed pad, refer to the pin configuration and function descriptions section of this data sheet. 04-04-2012- a   figure  55 . 8 - lead lead frame chip scale package [lfcsp _vd ]   3 mm  3 mm body , very thin, dual lead     (cp - 8 - 2)   dimensions shown in millimeters   ordering guide   model 1   temperature range   package descri p tion   package o p tion   branding   ordering quant i ty   ad8000yrdz    C 40c to +125 c   8- lead soic_n_ ep  rd -8-1    1    ad8000yrdz - reel   C 40c to +125c   8- lead soic_n_ ep  rd -8-1    2,500  ad8000yrdz - reel7   C 40c to +125c   8 - lead soic_n_ ep   rd - 8 - 1     1,000   ad8000ycpz -r2   C 40c to +125c   8- lead lfcsp _vd   cp -8-2  hnb   250  ad8000ycpz - reel   C 40c to +125c   8- lead lfcsp _vd   cp -8-2  hnb   5,000  ad8000ycpz - reel7   C 40c to +125c   8- lead lfcsp _vd   cp -8-2  hnb   1,500  ad8000ycpz - ebz     evaluation board         ad8000yrd - ebz     evaluation board           1   z = rohs compliant part.    
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