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		  Datasheet File OCR Text:


		      lc 2 mos precision quad spst switches   adg411/adg412/adg413     rev.   c      in fo rmation  furn ished  by  an alog  d e v i c e s is  believed to be  accurate and reliable.   how e ver,  n o  resp on sibili ty  is assume d b y  a n alog  de vices fo r its use,  nor  for  an y  i n fri n geme nt s of p a t e nt s or ot h e r ri ght s  o f   th ird  parties th at may  result fro m  its use .   s p ecificatio n s  subj ec t to  ch an g e  witho u t  n o tice. no  licen s e is g r an te d  by  implicati o n  or ot herwi s e u n der a n y p a t e nt  or p a t e nt  ri ghts of analog de v i ces. trademarks an d   registered tra d ema r ks are the prop erty  o f  their respective ow ners.     one technolog y   way, p.o .  box 9106,  norwood, ma 02062-9106, u.s.a.  t e l:  781. 329. 4 700   www.analog.com   fax:  781. 326. 87 03 ?  2004  analog  de vices,  i n c.  al l r i ght s  r e ser v ed .   features  44 v  supply m a ximum ratings   15  v analog si gnal range  low on resistance (< 35  ?)  ultralow power dissipation (3 5 w)  fast switching times  t on  < 17 5 ns  t of f  <  145 ns  ttl-/cmos-compatible  plug-in replace m ent for dg4 1 1 /dg412/d g 41 3  applic ati o ns  audio  an d v i de o  switching  automatic test  equipment  precision data  acquisition  battery-powered systems  sample-and-h old systems  communication systems  general description  the ad g411 ,  ad g412, an d  ad g413 a r e  mo n o li t h ic cm o s   de vices com p r i sin g  fo ur indep e n d en tl y s e le c t able swi t ch es.  t h ey a r e  d e s i g n ed  o n  a n  e n h a n c ed  l c 2 mos  p r o c ess w h ich  p r o v ide s  lo w p o w e r dis s i p a t io n  yet g i v e s hig h  swi t c h in g sp e e d   a nd lo w on r e sist a n c e .  the o n  r e sis t ance p r o f i l e is v e r y  f l a t  o v er t h e f u l l  a n alog in p u t   ra n g e en s u r i n g   exce l l en t l i n e a r i t y a nd lo w dist o r t i o n  w h en  swi t c h in g a u dio  sig n als. f a s t  swi t c h in g sp e e d  cou p le d wi t h  hig h   sig n al ban d wid t h als o  mak e  t h e  p a r t s s u i t a b le for vide o sig n a l   sw i t c h in g.   c m o s  co n s tr ucti o n  e n s u r e s ul tralo w  po w e r  dissi p a t io n, m a k i n g  t h e p a r t s i d e a l l y  sui t e d  fo r  p o r t a b le a nd  b a tte r y - p o w e r e d  i n st r u me n t s .   the  ad g41 1 ,  ad g4 12,  and ad g41 3  con t ain four  inde p e nde n t  s p s t  s w i t ch es.  the ad g411 and ad g412  dif f er o n l y  in tha t   th e  dig i tal con t rol log i c is in v e r t e d . th e  ad g41 1  swi t ch es a r e  tu r n e d  on   w i t h   a  l o g i c  l o w  on  t h e   a ppropr i a t e  c o n t ro l  i n put ,   while  a log i c hig h  is r e q u ir e d  f o r th e ad g412.  the ad g413  has tw o s w i t c h e s  wi th  dig i tal con t r o l log i c simil a r t o  tha t  o f  t h e  ad g411 w h ile  th e log i c is in v e r t ed o n  t h e o t h e r tw o swi t ch es.  e a c h  s w i t ch cond uc ts eq ual l y we l l  in both  dir e c t io n s  w h en o n ,  a nd e a ch has a n  in p u t sig n al ran g e tha t   ext e n d s t o  the s u p p lies .  i n  t h e o f f co ndi t io n, sig n al l e v e l s u p  t o  t h e s u p p lies a r e b l o c k e d .   al l s w i t ch es  exhi b i t  b r e ak- b e fo r e -make sw i t chi n g ac t i o n  fo r us e  in  m u l t i p lexer a p plica t io n s . i n her e n t  i n  t h e  desi g n  is lo w cha r ge   in j e c t io n fo r mi nim u m t r a n sie n ts w h e n  sw i t ch i n g t h e d i g i t a l  in p u ts.  product highlights  1 .  e x te nd e d  s i g n a l  r a nge    the ad g411 ,  ad g412, an d  ad g413 a r e fab r ica t ed on a n   enhan c e d  lc 2 m o s,  gi vi n g  a n  in cr ea sed  s i gn al  ra n g e  whi c h   e x te nd s  f u l l y  to  t h e   supply  r a i l s .   2. u l t r a l o w   p o wer  dissi p a t io n  3. l o w  r on 4. b r eak-bef o r e -mak e s w i t c h ing   this p r e v e n ts cha nne l  s h o r t i ng  w h en t h e sw i t ch es a r e  co nf igur e d  as a  m u l t i p lexer .   5. s i n g le-s u p p l y  o p era t io n   f o r a p plica t ion s  w h er e t h e a n al og sig n al is uni p ola r , t h e  ad g411, ad g 412, a nd ad g4 13 ca n  be o p era t ed f r o m  a  s i ng l e -r ai l   p o we r  su p p ly .  t h e  p a r t s  are  f u l l y  sp e c if ie d  wi t h  a  s i ng l e  1 2  v  p o w e r  supply  an d  re m a i n  f u nc t i on a l  w i t h  s i ng l e   s u p p lies as lo w as 5 v .   func tio n a l  block di agrams  in1 in2 in3 in4 s1 d1 s2 d2 s3 d3 s4 d4 adg411 switches shown for a logic 1 input 00024-001   fi g u r e  1 .   a d g 4 1 1   in1 in2 in3 in4 s1 d1 s2 d2 s3 d3 s4 d4 adg412 switches shown for a logic 1 input 00024-002   fi g u r e  2 .   a d g 4 1 2   in1 in2 in3 in4 s1 d1 s2 d2 s3 d3 s4 d4 adg413 switches shown for a logic 1 input 00024-003   fi g u r e  3 .   a d g 4 1 3      
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   adg411/adg412/adg413   rev. c | page 3 of 16  specifications  dual supply  v dd  = 15 v  10%, v ss  = C15 v  10%, v l  = 5 v  10%, gnd = 0 v, unless otherwise noted. 1 table 1.      b version   t version       parameter  +25c  ?40c to +85c  +25c  ?55c to +125c  unit  test conditions/comments   analog switch               analog signal range    v dd  to v ss   v dd  to v ss v    r on 25    25    ? typ   v d  = 8.5 v, i s  = ?10 ma;    35  45  35  45  ? max   v dd  = +13.5 v, v ss  = ?13.5 v  leakage currents            v dd  = +16.5 v, v ss  = ?16.5 v  source off leakage i s  (off)  0.1    0.1    na typ  v d  = +15.5 v/?15.5 v,   v s  = ?15.5 v/+15.5 v;    0.25  0.25  0.25  20  na max  figure 15  drain off leakage i d  (off)  0.1    0.1    na typ  v d  = +15.5 v/?15.5 v,   v s  = ?15.5 v/+15.5 v;    0.25  5  0.25  20  na max  figure 15  channel on leakage i d , i s  (on)  0.1    0.1    na typ  v d  = v s  = +15.5 v/?15.5 v;    0.4  10  0.4   40  na max  figure 16  digital inputs              input high voltage, v inh   2.4    2.4  v min    input low voltage, v inl   0.8    0.8  v max    input current              i inl  or i inh 0.005    0.005    a typ  v in   = v inl  or v inh     0.5    0.5  a max    dynamic characteristics 2             t on 110    110    ns typ  r l  = 300 ?, c l  = 35 pf;       175    175  ns max  v s  = 10 v; figure 17  t off 100    100    ns typ  r l  = 300 ?, c l  = 35 pf;       145    145  ns max  v s  = 10 v; figure 17  break-before-make time delay,  t d   (adg413 only)  25    25    ns typ  r l  = 300 ?, c l  = 35 pf;  v s1  = v s2  = 10 v; figure 18   charge injection  5    5    pc typ  v s  = 0 v, r s  = 0 ?, c l  = 10 nf;  figure 19    off isolation  68    68    db typ  r l  = 50 ?, c l  = 5 pf, f = 1 mhz;  figure 20   channel-to-channel crosstalk  85    85    db typ  r l  = 50 ?, c l  = 5 pf, f = 1 mhz;  figure 21   c s  (off)  9    9    pf typ  f = 1 mhz  c d  (off)  9    9    pf typ  f = 1 mhz  c d , c s  (on)  35    35    pf typ  f = 1 mhz  power requirements            v dd  = +16.5 v, v ss  = ?16.5 v;  digital inputs = 0 v or 5 v  i dd 0.0001    0.0001    a typ      1  5  1  5  a max    i ss 0.0001    0.0001    a typ      1  5  1  5  a max    i l 0.0001    0.0001    a typ      1  5  1  5  a max                                                                          1  temperature ranges are as foll ows: b versions: ?40c to +85c;  t versions: ?55c to +125c.  2  guaranteed by design;  not subject to production test.   

 adg411/adg412/adg413    rev. c | page 4 of 16  single supply  v dd  = 12 v  10%, v ss  = 0 v, v l  = 5 v  10%, gnd = 0 v, unless otherwise noted. 1 table 2.     b version   t version       parameter  +25c  ?40c to + 85c   +25c  ?55c to +125c   unit  test conditions/comments  analog signal range    0 v to v dd   0 v to v dd v    r on 40    40    ? typ   0 < v d   = 8.5 v, i s  = ?10 ma;    80  100  80  100  ?  max   v dd  = 10.8 v  leakage currents            v dd  = 13.2 v  source off leakage i s  (off)  0.1    0.1    na typ   v d  = 12.2 v/1 v, v s  = 1 v/12.2 v;    0.25  5  0.25  20  na max  figure 15  drain off leakage i d  (off)  0.1    0.1    na typ  v d  = 12.2 v/1 v, v s  = 1 v/12.2 v;    0.25  5  0.25  20  na max  figure 15  channel on leakage i d , i s  (on)  0.1    0.1    na typ  v d   = v s  = 12.2 v/1 v;     0.4  10  0.4  40  na max  figure 16  digital inputs              input high voltage, v inh   2.4    2.4  v min    input low voltage, v inl   0.8    0.8  v max    input current              i inl  or i inh 0.005    0.005    a typ  v in  = v inl  or v inh    0.5    0.5  a  max    dynamic characteristics 2             t on 175    175    ns typ  r l  = 300 ?, c l  = 35 pf;      250    250  ns  max  v s  = 8 v; figure 17  t off 95    95    ns typ  r l  = 300 ?, c l  = 35 pf;      125    125  ns  max  v s  = 8 v; figure 17  break-before-make time  delay, t d   (adg413 only)  25    25    ns typ  r l  = 300 ?, c l  = 35 pf;  v s1  = v s2  = +10 v; figure 18   charge injection   25    25    pc typ  v s  = 0 v, r s  = 0 ?, c l  = 10 nf;  figure 19   off isolation  68    68    db typ  r l  = 50 ?, c l  = 5 pf, f = 1 mhz;  figure 20   channel-to-channel crosstalk  85    85    db typ  r l  = 50 ?, c l  = 5 pf, f = 1 mhz;  figure 21   c s  (off)  9    9    pf typ  f = 1 mhz  c d  (off)  9    9    pf typ  f = 1 mhz  c d , c s  (on)  35    35    pf typ  f = 1 mhz  power requirements            v dd  = 13.2 v;  digital inputs = 0 v or 5 v  i dd 0.0001    0.0001    a typ      1  5  1  5  a  max    i l 0.0001    0.0001    a typ      1  5  1  5  a  max  v l  = 5.25 v                                                                        1  temperature ranges are as foll ows: b versions:?40c to +85c;  t versions: ?55c to +125c.  2  guaranteed by design; not subject to production test.      table 3. truth table (adg411/adg412)  adg411 in  adg412 in  switch condition  0  1  on  1  0  off    table 4. truth table (adg413)  logic  switch 1, 4  switch 2, 3  0  off  on  1  on  off   

   adg411/adg412/ad g413   r e v. c  |  pa ge  5 o f  1 6   absolute maximum ratings  t a  =  2 5  c ,  u n l e ss  ot he r w i s e   no t e d. table 5.    p a r a m e t e r s   r a t i n g s   v dd  to v ss 44 v  v dd  to gnd  ?0.3 v to +25 v  v ss  to gnd  +0.3 v to ?25 v  v l  to gnd  ?0.3 v to v dd  + 0.3 v  analog, digital i n puts 1 v ss   ? 2 v  to v dd   + 2 v or  30 ma , whi c he v e r  o c c u rs  fi rs t  continuous current, s or d  30 ma  peak current, s or d (pulsed at 1  ms,  10% duty cycle  max)  100 ma  operating tem p erature range    indus t rial  (b vers io n)  ?40c to +85c  extended (t ver s io n)  ?55c to +125c  storage temperature range  ?65c to +150c  junction tempe r ature  150c  cerdip package, power dissi pati on  900 mw   ja  thermal imp e dance  76c/w  lead temperature, soldering (10 s)  300c  pdip, power dissipation  470 mw   ja  thermal impedance  117c/w  lead temperature, soldering (10 s)  260c  soic package, power dissipation  600 mw   ja  thermal imp e dance  77c/w  tssop package, power dissi pati on  450 mw   ja  thermal impedance  115c/w   jc  thermal imp e dance  35c/w  lead temperature, soldering    vapor phase (60  s)  215c  infrared (15 s)  220c  ________ ______ ______ __ ________ ______ ____  1  o v er v o lt ages  a t  in, s,  or d  ar e  clamp ed b y  in t e r n al dio d es .  c u r r en t  sh ou ld         be  l imit ed  t o  the  maximum ratings  giv e n.    s t r e s s es a b o v e t h os e list e d  u nde r a b s o l u te m a xim u m  r a t i n g s  ma y  ca us e p e r m a n e n t  dama ge  to  t h e  de vi ce. t h is is a st r e ss  r a t i ng  on ly ;  f u n c t i on a l  op e r at i o n  of  t h e  d e v i c e   a t  t h e s e  or  an y   o t h e r con d i t ions a b o v e t h os e list e d  i n  t h e op era t io nal s e c t ion s   o f  t h is sp e c if ic a t io n is  n o t i m pli e d .  e x p o sur e  t o  a b s o l u t e   max i m u m r a t i ng co ndi t i on s fo r  ex tende d  p e r i o d s ma y  a f fe c t   d e vi ce r e li a b ili t y .  onl y  o n e a b s o l u t e  m a xim u m ra ti n g  ma y b e   ap p l i e d  at  a n y  o n e  t i m e .           esd caution  esd (electrostatic discharge) sensitive device. ele c tros tatic charg e s as high as 4000  v readily accumulate on   the human body and test eq uipment and can discharge wi thout detection. although  this product features  proprietary esd protection circu i try, permanent dama ge may occur on devices subjected to high energy  electrostatic discharges. theref ore, prop er esd  precautions a r e recommended to avoid perform a nce  degradation or l o ss of functiona l ity.         

 adg411/adg412/ad g413    r e v. c  |  pa ge  6 o f  1 6   pin conf iguration and fu nction descriptions    00024-004 16 15 14 13 12 11 10 9 1 2 3 4 5 6 7 8 in1 d1 s1 v ss gnd s4 d4 in4 in2 d2 s2 v dd v l s3 d3 in3 adg411/ adg412/ adg413 top view (not to scale)   f i gure  4. pin config ur ation     ta ble  6. pi n  f u nct i on d e s c ri pt i o ns   pin no.  mnemonic  description  1, 8, 9, 16  in1Cin4  logic control input.  2, 7, 10, 15  d1Cd4  drain terminal.  can be an input or output.  3, 6, 11, 14  s1Cs4  source terminal. can be an inpu t or output.  4   v ss most negative p o wer supply potential in dual suppl ies. in single supply applica t ions, it may be  connected to gnd.  5  gnd  ground (0 v )  ref e rence.  1 2   v l logic power supply (5 v).  1 3   v dd m o st positive power supply po tential.       

   adg411/adg412/ad g413   r e v. c  |  pa ge  7 o f  1 6   typical perf orm ance cha r acte ristics  50 0 10 20 30 40 ?20 2 0 v dd  = +5v v ss  = ? 5v v dd  = +10v v ss  = ? 10v v dd  = +12v v ss  = ? 12v t a  = 25  c v l  = +5v v dd  = +15v v ss  = ? 15v 10 0 ?1 0 00024-005 v d  or v s ?  drain or source voltage (v) r on  ( ? )   f i g u re 5.  o n   r e s i s t anc e   as  a  f u nc t i on of   v d  (v s )  d u a l  su p p lies     50 0 10 20 30 40 ?20 ? 15 ? 1 0 ? 5 0 5 1 0 1 5 2 0 85  c 25  c 00024-006 v d  or v s ?  drain or source voltage (v) r on  ( ? ) v dd  = +15v v ss  = ? 15v v l  = +5v 125  c   f i g u re  6. o n  r e s i s t anc e  as   a f u nc t i on  of  v d  (v s ) fo r d i fferent t e m p er a t u r es    10 1 0.1 0.01 0.001 100 1k 10k 100k 1m 100m 00024-007 frequency (hz) le akage  curre nt (na) i d  (off) v dd  = +15v v ss  = ? 15v v l  = +5v v d  =  15v v s  =  15v i s  (off) i d  (on)   f i g u re 7.  l e akag e current s   as  a  f u nc t i on of   t e mper at ur e   50 0 10 20 30 40 02 v dd  = +10v v ss  = 0v t a  = 25c v l  = +5v v dd  = +15v v ss  = 0v 15 10 5 00024-008 v d  or v s ?  drain or source voltage (v) r on  ( ? ) 0 v dd  = +5v v ss  = 0v v dd  = +12v v ss  = 0v   f i g u re  8. o n  r e s i s t anc e  as   a f u nc t i on  of  v d  (v s ) sing le su p p ly    100m 10m 1m 100  10  1  100n 10 100 1k 10k 100k 1m 10m 00024-009 frequency (hz) i su pply  (a) i+, i? i l v dd  = +15v v ss  = ? 15v v l  = +5v 4 sw 1 sw   f i g u re  9. su p p ly  cu rr e n t  v s . input  swit ching   f r equenc y     0.04 ? 0.04 ? 0.02 0 0.02 ?20 2 0 10 0 ?1 0 00024-010 v d  or v s ?  drain or source voltage (v) le akage  curre nt (na) v dd  = +15v v ss  = ? 15v t a  = 25c v l  = +5v i d  (on) i s  (off) i d  (off)   f i g u re  10.  l e akag e  current s  as   a f u nc t i on  of  v d  (v s ) 

 adg411/adg412/ad g413    r e v. c  |  pa ge  8 o f  1 6   120 40 60 80 100 100 10m 1m 100k 10k 1k 00024-011 frequency (hz) off is olation (db) v dd  = +15v v ss  = ? 15v v l  = +5v   f i gure  11.  o ff isolation vs. f r eque nc y    110 60 70 80 90 100 100 10m 1m 100k 10k 1k 00024-012 frequency (hz) cros s t alk (db) v dd  = +15v v ss  = ? 15v v l  = +5v   fi g u r e   1 2 .  c r o s s t a l k  v s .  fr e q u e n c y      

   adg411/adg412/adg413   rev. c | page 9 of 16  terminology  r on ohmic resistance between d and s.  i s  (off)  source leakage current with the switch off.  i d  (off)  drain leakage current with the switch off.  i d , i s  (on)  channel leakage current with the switch on.  v d  (v s )  analog voltage on terminals d, s.  c s  (off)  off switch source capacitance.  c d  (off)  off switch drain capacitance.  c d , c s  (on)  on switch capacitance.  t on delay between applying the digital control input and the output  switching on.  t off delay between applying the digital control input and the output  switching off.  t d off time or on time measured between the 90% points of  both switches, when switching from one address state to  another.  crosstalk  a measure of unwanted signal which is coupled through from  one channel to another as a result of parasitic capacitance.  off isolation  a measure of unwanted signal coupling through an off switch.  charge injection  a measure of the glitch impulse transferred from the digital  input to the analog output during switching.      

 adg411/adg412/ad g413    rev. c |  page 10 of  16  appli c ations  f i g u re  1 3  i l l u st r a te s  a p r e c is e,  f a st,  s a m p l e -and- hol d  c i rc u i t.  a n   ad845 is us ed  as the in p u t  b u f f er while t h e o u t p u t  op era t io nal   a m p l if ier is a n   ad711. dur i ng  th e track  m o de, sw1 is c l os ed  a nd t h e o u t p ut v ou t  fol l o w s the in p u t sig n al  v in .  i n  t h e h o ld  m o de , s w 1 is op ene d  and t h e s i g n al is  h e l d   b y  t h e  h o ld  ca p a ci t o r c h .  d u e t o  sw i t ch and ca p a c i t o r le a k a g e ,   t h e v o l t a g e o n  t h e  h o ld  c a p a ci t o r   decreas e s  wi t h   t i me . the ad g4 11 /ad g 41 2/ad g4 13  mini mi zes t h is  dr o o p d u e  t o  i t s  lo w le a k a ge sp e c if ica t ion s . t h e  dr o o p ra t e  is f u r t h e r minimize d b y  t h e us e o f  a p o l y s t yr ene  hol d  c a p a c i tor .  th e  dro o p  r a te   for  t h e  c i rc u i t   s h ow n i s  t y pi c a l l y   30 v/s.  a s e con d  s w i t ch, sw2,  w h ich  o p era t es  in p a ra l l e l  w i t h  sw1, is   i n c l u d e d  i n  t h i s   c i rc u i t  to  re d u c e  p e d e s t a l  e r ror .  si n c e   b o t h   s w i t ches   a r e a t   t h e s a me p o t e n t i a l ,   t h e y   ha ve a di f f er en t i al  e f f e c t   o n  t h e o p  a m p  ad711, w h ic h  minimizes c h a r g e  in je c t io n  ef f e c t s. p e des t al  er r o r is als o  r e d u ced  b y  the com p en s a tion  ne t w or k  r c  an d  c c .  t h i s  c o m p en sa ti o n   n e t w o r k  al so r e d u c e s   t h e  h o ld t i m e  g l i t ch  w h i l e o p t i mizin g  t h e acq u isi t io n t i m e .  u s in g t h e i l l u s t r a t e d o p  a m ps and co m p o n e n t  val u es, t h e  p e des t al er r o r has a maxi m u m  val u e o f  5 mv  o v er t h e 10 v  in p u t ra n g e .  b o t h  t h e acq u isi t ion an d s e t t lin g  tim e s a r e 850 n s .   00024- 013 +15v ? 15v 2200pf r c 75 ? c c 1000pf c h 2200pf v out adg411 adg412 adg413 sw2 sw1 s s d d +15v +5v ? 15v ad845 +15v ? 15v v in ad711   f i g u re  13.  f a s t , ac c u r a t e  s a mpl e - a nd- h o l d   

   adg411/adg412/ad g413   rev. c |  page 11 of  16  test circuits    sd v s r on  = v1/i ds i ds v1 00024-014   f i g u re  14.  o n  r e s i s t anc e   sd v s v d i s  (off) i d  (off) a a 00024-015   f i g u re  15.  o f f  l e akag e  sd v s v d i d  (on) a 00024-016   f i g u re  16.  o n  l e akag e      s +15v +5v 0.1  f 0.1  f v dd v l in v s gnd v ss r l 300 ? c l 35pf v out 0.1  f ? 15v t on t off 3v 50% 50% 50% 50% 3v 90% 90% v in v in v out adg411 adg412 00024-017 d   f i gure  1 7 .  s w i t chin g t i m e s      s1 d1 +15v +5v 0.1  f 0.1  f v dd v l in1, in2 v s1 gnd v ss r l1 300 ? c l1 35pf v out1 0.1  f ? 15v v s2 v out2 r l2 300 ? c l2 35pf s2 v in d2 t d t d 3v 50% 50% 90% v in v out1 v out2 90% 90% 90% 0v 0v 0v 00024-018   f i gure  18.  break-b e fore -mak e  tim e   d e lay   

 adg411/adg412/ad g413    rev. c |  page 12 of  16  +15v +5v v dd v l in v s gnd v ss c l 10nf v out ? 15v r s 3v v in v out ? v out q inj  = c l  ? v out 00024-019 sd   f i gure 1 9 .   char ge  i n jectio n    +15v +5v 0.1  f 0.1  f v dd v l in v s gnd v ss r l 50 ? v out 0.1  f ? 15v v in 00024-020 sd   f i g u re 20.   o f f   is ol a t ion    s +15v +5v 0.1  f 0.1  f v dd v l v s gnd v ss 50 ? nc 0.1  f ? 15v v in1 v in2 d r l 50 ? v out channel-to-channel crosstalk = 20  log  v s /v out 00024-021 d s   f i gure  21.  channe l-to - c hann el crosstalk   

   adg411/adg412/ad g413   rev. c |  page 13 of  16  outline dimensions          16 1 8 9 0.310 (7.87) 0.220 (5.59) pin 1 0.005 (0.13) min 0.098 (2.49) max 15 0 0.320 (8.13) 0.290 (7.37) 0.015 (0.38) 0.008 (0.20) seating plane 0.200 (5.08) max  0.840 (21.34) max 0.150 (3.81) min 0.200 (5.08) 0.125 (3.18) 0.023 (0.58) 0.014 (0.36) 0.100 (2.54) bsc 0.070 (1.78) 0.030 (0.76) 0.060 (1.52) 0.015 (0.38) controlling dimensions are in inches; millimeter dimensions (in parentheses) are rounded-off inch equivalents for reference only and are not appropriate for use in design   f i gure  22.  1 6 -l ead  cer a m i c d u a l  i n -li n e  p a ck age  [ce r dip ]    (q -16)  di me nsio ns sho w n i n   i n che s   a n d ( m il lim e t e r s)        controlling dimensions are in millimeters; inch dimensions (in parentheses) are rounded-off millimeter equivalents for reference only and are not appropriate for use in design compliant to jedec standards ms-012ac 16 9 8 1 4.00 (0.1575) 3.80 (0.1496) 10.00 (0.3937) 9.80 (0.3858) 1.27 (0.0500) bsc 6.20 (0.2441) 5.80 (0.2283) seating plane 0.25 (0.0098) 0.10 (0.0039) 0.51 (0.0201) 0.31 (0.0122) 1.75 (0.0689) 1.35 (0.0531) 8 0 0.50 (0.0197) 0.25 (0.0098) 1.27 (0.0500) 0.40 (0.0157) 0.25 (0.0098) 0.17 (0.0067) coplanarity 0.10   45   f i gure  23.  16-l ead  standar d  s m all o u tline p a ck age [s oi c ]    nar r o w  b o dy  (r-16)  di me nsio ns  sho w n  i n  mi ll im e t e r s a n d (i nc he s)  16 9 8 1 pin 1 seating plane 8 0 4.50 4.40 4.30 6.40 bsc 5.10 5.00 4.90 0.65 bsc 0.15 0.05 1.20 max 0.20 0.09 0.75 0.60 0.45 0.30 0.19 coplanarity 0.10 compliant to jedec standards mo-153ab   f i gure 24.   1 6 -l ead thin shr i nk  s m a l l  o u tline   p a ckage  [ t ssop ]     (ru - 16)  di me nsio ns sho w n i n   mi ll im e t e r s    16 1 8 9 0.295 (7.49) 0.285 (7.24) 0.275 (6.99) 0.100 (2.54) bsc seating plane 0.015 (0.38) min 0.180 (4.57) max 0.022 (0.56) 0.018 (0.46) 0.014 (0.36) 0.150 (3.81) 0.130 (3.30) 0.110 (2.79) 0.060 (1.52) 0.050 (1.27) 0.045 (1.14) 0.150 (3.81) 0.135 (3.43) 0.120 (3.05) 0.015 (0.38) 0.010 (0.25) 0.008 (0.20) 0.325 (8.26) 0.310 (7.87) 0.300 (7.62) 0.785 (19.94) 0.765 (19.43) 0.745 (18.92) controlling dimensions are in inches; millimeter dimensions (in parentheses) are rounded-off inch equivalents for reference only and are not appropriate for use in design compliant to jedec standards mo-095ac   f i gure  25.  16-l ead  p l astic d u al in-lin e p a ck age [ p dip ]    (n-16)  di me nsio ns  sho w n  i n  i n che s  a n d  ( m il lim e t e r s)     

 adg411/adg412/adg413    rev. c | page 14 of 16  ordering guide   model  temperature range  package description  package option  adg411bn  ?40c to +85c  p-dip  n-16  adg411br  ?40c to +85c  soic  r-16a  adg411br-reel  ?40c to +85c  soic  r-16a  adg411br-reel7  ?40c to +85c  soic  r-16a  adg411brz 1 ?40c to +85c  soic  r-16a  adg411brz-reel 1 ?40c to +85c  soic  r-16a  adg411brz-reel7 1 ?40c to +85c  soic  r-16a  adg411bru  ?40c to +85c  tssop  ru-16  adg411bru-reel  ?40c to +85c  tssop  ru-16  adg411bru-reel7  ?40c to +85c  tssop  ru-16  adg411bruz 1 ?40c to +85c  tssop  ru-16  adg411bruz-reel 1 ?40c to +85c  tssop  ru-16  adg411bruz-reel7 1 ?40c to +85c  tssop  ru-16  adg411tq  ?55c to +125c  cerdip  q-16  ADG411BCHIPS    die    adg412bn  ?40c to +85c  p-dip  n-16  adg412br  ?40c to +85c  soic  r-16a  adg412br-reel  ?40c to +85c  soic  r-16a  adg412br-reel7  ?40c to +85c  soic  r-16a  adg412brz 1 ?40c to +85c  soic  r-16a  adg412brz-reel 1 ?40c to +85c  soic  r-16a  adg412brz-reel7 1 ?40c to +85c  soic  r-16a  adg412bru  ?40c to +85c  tssop  ru-16  adg412bru-reel  ?40c to +85c  tssop  ru-16  adg412bru-reel7  ?40c to +85c  tssop  ru-16  adg412bruz 1 ?40c to +85c  tssop  ru-16  adg412bruz-reel 1 ?40c to +85c  tssop  ru-16  adg412bruz-reel7 1 ?40c to +85c  tssop  ru-16  adg412tq  ?55c to +125c  cerdip  q-16  adg412tchips   die    adg413bn  ?40c to +85c  p-dip  n-16  adg413br  ?40c to +85c  soic  r-16a  adg413br-reel  ?40c to +85c  soic  r-16a  adg413brz 1 ?40c to +85c  soic  r-16a  adg413brz-reel 1 ?40c to +85c  soic  r-16a  adg413bruz 1 ?40c to +85c  tssop  ru-16  adg413bruz-500rl7 1 ?40c to +85c  tssop  ru-16  adg413bruz-reel 1 ?40c to +85c  tssop  ru-16  adg413bruz-reel7 1 ?40c to +85c  tssop  ru-16                                                                        1  z = pb-free part.   

   adg411/adg412/adg413   rev. c | page 15 of 16  notes 

 adg411/adg412/ad g413    rev. c |  page 16 of  16  notes        ? 2004 analo g  de vices, inc. all rights reserve d . tra d em arks and     registered tra d ema r ks are the prop erty of their respective owners .     c00024C0 C 11/04(c)  
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