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		  Datasheet File OCR Text:


		                   analog products division     561 e. elliot road #175 chandler, az 85225    tel: (480) 5 39 - 2900. fax: (602) 431 - 2288   www.protekanalog.com   1     pa2011   low rds on   spdt   analog   switch.     95040 rev. 3 .  10 / 11   not for use in life support systems   in   v+  gnd   dfn - 6               t o p   v ie w   1     2     3   6     5   4   no (source 1 )   com   nc (source 2 )   in   v+  gnd   1     2     3   sc70 - 6               t o p   v ie w   6     5   4   no (source 1 )   com   nc (source 2 )   features     ?     l ow voltage op e r a t i on (1.8 v to 3.3   v)   ?     l ow o n - resistance  -   r o n :  1 . 8  ?   at  2 . 7  v   ?     l ow ch a r g e i n jection   ?     l ow voltage  l og i c com p at i ble   ?    dfn - 6 packag e or sc70 - 6 package      b enefits   ?     r educ e d p o wer cons u m p t i on   ?     s i m p le lo g ic inter face   ?     h igh accuracy   ?     r educe bo a rd s p ace   ?     gu a r a nteed 2 v op e ration     a pplications   ?     c ell u lar pho n es   ?     c omm u nicati o n systems   ?     p o rta b le t e st equ i pment   ?     b a t tery op e rated systems   ?     s a m p le and  h old circu i t s   ?     adc  a nd dac appl i cat i ons   ?     u sb 1.1 interfaces           truth table   logic   nc   no   0   on   off   1   off   on                                         d escription     the  pa2011   is   a   low   on - resistance,  singl e - p ol e   d o ub l e -   thr o w  mono l ithic  cmos  a na l og  switch.  it  is  d esig n ed  for  l o w  v o ltage   ap p licati o ns   w i th   g u aran t e e d   o perati o n   a t   2   v.       the  pa2011   is   ide a l   for   p o rta b le   and   b a ttery   pow e red   eq u ipment,  r e quir i ng   h i gh   p e rforma n ce   and   e f fici e nt   u se   of   board   s p ace.   in   a dd i ti o nal   to   the   low   o n - resistance   (1.8   ?   a t   2 . 7   v),   charge  inj e cti o n  is   l ess   th a n  10  pc  over  t h e  entire  a n alog ra n ge.   the   switch   co n ducts   eq u ally   well   in   b oth   d i rect i ons   w h en   on,  and b l ocks   up to the po w er   s u pply lev e l when off.   br e ak - before - make is  gu a rantee d .   the   pa2011   is  mounted  in   a  1.6   x  1.6  mm  dfn - 6   or  sc70 - 6  lead  p ackag e ,   r e ducing   b oard   s p acing   by   a p proximate l y   40   %           pin configuration                       typical application                                           ordering information   temp. range   package   part number   - 40 to 85 c   dfn - 6   pa2011 dn - t7   sc70 - 6   pa2011sc - t7   sc70 - 6   pa2011sc - t13   pa2011                     pa2011   hands  free         mic           spkr   internal         mic             spkr   display   p   with soft modem   audio   codec & asic   mic.   pre - amp   audio   amplifier   95040   

                  analog products division   561 e. elliot road #175 chandler, az 85225    tel: (480 ) 539 - 2900. fax: (602) 431 - 2288   www.protekanalog.com   2     pa2011   low rds on   spdt   analog   switch.     95040 rev. 3 . 10 / 11   not for use in life support systems   absolute maximum ratings   t a   = 25 c, unless otherwise noted   parameter   limit   unit   reference v+ to ground   - 0.3 to  4.2   v   in, com, nc, no 1   - 0.3 to (vcc+ 0.3v)   continuous current (no,nc,com pins)   150   ma   peak current (pulsed at 1ms, 10% duty cycle)   300   storage temperature   - 65   to +150   c   power dissipation   172   mw   notes   1. signals on nc, no, or com or in exceeding v+ will be clamped by internal diodes. limit forward diode current to maximum cu rrent ratings     specifications v+ = 2.0v  test conditions unless otherwise specified:    v +   =   2.0   v ,   v i n   =   0.4   v   o r   1.6   v   parameter   symbol   test conditions   temp   min   typ   max   unit   analog switch   analog signal range   v no ,v nc ,   v com     full   0. 0     v cc   v   on - resistance   r on   v cc   = 2.0 v, v c om   = 0 .2v -   0.9v     i no   ,   i nc   = 2 0ma,    room   full     3.5   5.5   5.5   ?   switch  off leakage  current   i off(no)   or  i off(nc)   v +   =   2.2   v ,   v n o ,   v nc =   0.5   v/1 . 5   v ,   v co m   =   1.5   v/0.5   v   room   full   - 1   - 10     - 1   - 10   na   i com(off )   v +   =   2.2   v ,   v n o ,   v nc =   0.5   v/1 . 5   v ,   v co m   =   1.5   v/0.5   v   room   full   - 1   - 10     - 1   - 10   channel on  leakage current   i com(on )   v+ =   2.2 v, vno, vnc = vcom = 0.5 v/1.5 v   room   full   - 1   - 10     - 1   - 10   digital control   input high voltage   v in h     full   1.5       v na   input low voltage   v in l     full       0.4   input capacitance   c i n     full     4     pf   input current   i i n l   o r   i in h   v i n   =   0   or   v+   full   1     1   a   dynam ic characteristics   turn on time   t on   v n o   or   v n c   =   1.5   v ,   r l   =   300   ? ,   c l   =   35   pf     room   full     75   110   113   n s   turn off time   t o f f   room   full     37   71   76   break before make  time   t bbm   room   full     37     charge injection   q in j     room       7     pc   off isolation   oirr     room       - 62     db   crosstalk   x t a lk     room       - 69     no, nc off  capacitance   c no ( o f f)   c nc ( o f f )     room       29     pf   chanel on  capacitance   c o n     room       85     power supply   positive supply  range   v+   v in   = 0 or v+     1.8     3.3   v   negative supply  current   i+       0.01   1.0   a       

                  analog products division   561 e. elliot road #175 chandler, az 85225    tel: (480 ) 539 - 2900. fax: (602) 431 - 2288   www.protekanalog.com   3     pa2011   low rds on   spdt   analog   switch.     95040 rev. 3 . 10 / 11   not for use in life support systems   speci fications v+ = 3.0v  test conditions unless otherwise specified:    v +   =   3 .0 v 10% ,   v i n   =   0.4   v   o r   2.0 v   parameter   symbol   test conditions   temp   min   typ   max   unit   analog switch   analog signal range   v no ,v nc ,   v com     full   0. 0     v cc   v   on - resistance   r on   v cc   = 2.7 v, v c o m   = 0 .9v -   1.5v     i no   ,   i nc   = 5 0ma,    room   full     1.8   2.7   2.9   ?   r on   matching   ? r on         0.2   r on   flatness   r on (flat)       0.2   0.5   switch off leakage  current   i off(no)   or  i off(nc)   v +   =   3.3   v ,   v n o ,   v nc =   1.0   v/ 3.0   v ,   v co m   =   3.0   v/ 1.0   v   room   full   - 1   - 10     - 1   - 10   na   i com(off )   room   full   - 1   - 10     - 1   - 10   channel on  leakage  current   i com(on )   v+ =  3.3   v, v no , v nc   = v com   =  1.0 v /3.0   v   room   full   - 1   - 10     - 1   - 10   digital control   input high voltage   v in h     full   1.5       v na   input low voltage   v in l     full       0.4   input capacitance   c i n     full     4     pf   input current   i i n l   o r   i in h   v i n   =   0   or   v+   full   1     1   a   dynamic characteristics   turn on time   t on   v n o   or   v n c   =   2.0   v ,   r l   =   300   ? ,   c l   =   35   pf     room   full     45   75   77   n s   turn off time   t o f f   room   full     29   59   62   break before make  time   t bbm   room   full     16     charge injection   q in j   cl = 1 nf, vgen = 0 v , rgen = 0  ?   room       2     pc   off isolation   oirr   rl = 50  ? , cl = 5 pf, f = 1 mhz     room       - 62     db   crosstalk   x t a lk   room       - 69     no, nc off  capacitance   c no ( o f f)   c nc ( o f f )   vin = 0 or v+, f = 1 mhz   room       28     pf   chanel on  capacitance   c o n   room       84     power sup ply   positive supply  range   v+   v in   = 0 or v+     1.8     3.3   v   negative supply  current   i+       0.01   1.0   a   notes:   1. room = 25 c, full = as determined by the operating suffix.   2. typical values are for design aid only, not guaranteed nor subject to production te sting.   3. the algebraic convention whereby the most negative value is a minimum and the most positive a maximum, is used in this dat a sheet.   4. guarantee by  design,   no t   subjected to production test.    5. vin = input voltage to perform proper function.   6. gu aranteed by 5 v leakage testing, not production tested.             

                  analog products division   561 e. elliot road #175 chandler, az 85225    tel: (480 ) 539 - 2900. fax: (602) 431 - 2288   www.protekanalog.com   4     pa2011   low rds on   spdt   analog   switch.     95040 rev. 3 . 10 / 11   not for use in life support systems   0   1              2              3   4              5              6     v c o m     C   analo g   v oltag e   (v)   v +   =   3. 0   v  i s   =   5 0   ma   6       5   t   =   25   c   6       5   a:    8 5   c   b :    2 5   c   c :    -   40   c   4       3   v +   =   2. 0   v   i s   =   2 0   ma   4       3   v +   =   2. 0   v   i s   =   2 0   ma   a   b   c   v +   =   3. 0   v   i s   =   5 0   ma   2       1   v +   =   3. 0   v   i s   =   5 0   ma   v +   =   3.3   v   i s   =   10 0   ma   2       1   a   b   c   v +   =   3.3   v   i s   =   10 0   ma   a  b  c   0   0   1              2   3   4   v c o m     C   analo g   v oltag e   (v)   5   6   0   r o n   vs.   v co m   and   s u p p ly   vol t age   r o n   vs.   a n alog   voltage   a n d   t em p erature   10000         1000   v+   =   3.3   v   v i n   =   0   v   1 0   ma     1   ma     10 0    a   v +   =   3.3   v   100   1 0    a     1    a   10 0   na   10   1 0   na   1   na   1   -   60       -   40   -   20   0   20   40   60   80   100     t empe r ature   (c)   s u p p ly   c u r re n t   vs.   t em p erat u re   10 0   pa   100   1 k   10 k   100   k       1   m   10   m   100   m     input switching  f requency (hz )   s u pply   current   vs.   i n put   sw i tchi n g   f req u ency   10000   v +   =   3.3   v   250     200   v +   =   3.3   v   1000         100         10   i c o m ( o ff)   i o n ( o ff ) / i nc ( o ff )   i c o m (   on)   150     100     50     0     -   50       -   100     -   150   i c o m ( on)       i o n ( o ff ) / i nc ( o ff )   i c o m ( o ff)   1   -   60       -   40   -   20   0   20   40   60   80   100     t empe r ature    (c)   l e akage   c urrent   vs.   te m perat ure   -   200     -   250   0   1                 2                 3                 4   5       v c o m ,   v n o ,   v nc ,   C   analo g   v oltag e   (v)   l eakage   vs.   an a log   v o lta g e   r   on    C    on - r e s i st an c e (? )   r   on    C    on - r e s i st an c e (? )   i+  C   supp l y   curr e nt (a)   i+  C   supp l y   curr e nt (na)   leakage   curre n t ( p a)   leakage   curre n t ( p a)   typical characteristics       t a   =   2 5   c,   u n les s   o t h e r wis e   n ot ed                                                                                                     

                  analog products division   561 e. elliot road #175 chandler, az 85225    tel: (480 ) 539 - 2900. fax: (602) 431 - 2288   www.protekanalog.com   5     pa2011   low rds on   spdt   analog   switch.     95040 rev. 3 . 10 / 11   not for use in life support systems   90     80     70     60     50     40     30     20     10     0   t o n   v +   =   2   v         t o n   v +   =   3   v       t of f   v +   =   2   v       t of f   v +   =   3   v   t of f   v +   =   3 .3   v   t on   v +   =   3.3   v   10     0     10     20     30     40     50     60     70     80   90   loss               x t a l k   oirr   v +   =   3.3   v   r l   =   50   -   60       -   40       -   20   0   20   40   60   80   10 0     t empe r ature    (c)   10 0   k   1   m   1 0   m   10 0   m   1  g   frequency   (hz)   switc h ing   ti m e   vs.   t em p erature   a nd   s u p p ly   voltage   insertion   los s ,   off - i solation,     crosstalk   vs. fr eq u enc y   3.0   30   2.5   20   2.0   10   v +   =   2   v   v +   =   3.3   v   1.5   0   v +   =   3   v   1.0   10   0.5   20   0.0   0            1            2   3            4   5            6            7       v +   C   suppl y   v oltag e   (v)   swit c hing   t h resh o ld   vs.   s u p p ly   vol t age   30   0   1              2               3   4              5              6       v c o m   C   analo g   v oltag e   (v)   c h arge   i n jecti o n   vs.   anal o g   v o ltage   loss,   o i rr,   x t alk    (db)   t   on    /    t   off    C   sw it chin g   t i m e  ( n s)   q  C   char g e   inj e cti o n ( p c)   C     s wi tc hin g   t h res h old   (v)   v t   typical characteristics   t a   =   2 5    c ,   u n les s   o t h e rwis e   n o t e d                                                                                                 

                  analog products division   561 e. elliot road #175 chandler, az 85225    tel: (480 ) 539 - 2900. fax: (602) 431 - 2288   www.protekanalog.com   6     pa2011   low rds on   spdt   analog   switch.     95040 rev. 3 . 10 / 11   not for use in life support systems   switch   input   v+       v+   no or nc     in   com   switc h   output         r l   c l   v o u t   +   3   v       0   v   50%   t r   <    5   ns  t f   <    5   ns         0. 9   x   v o u t   logic   input   gnd   0   v   300   3 5   pf   0   v   t o n                    t off   r   l   v no     v nc   no     nc   v+       v+   com   r l   c l   v o   300   3 5   pf   in   gnd   v o     0   v   v+   v ge n                 +   r gen         3   v   nc or no     in   v+             gnd   com   v o u t     c l   v o u t     in   on   ? v o u t   o f f   on   q =  ? v o u t   x   c l   logic   input           switch   output   c l   (includes fixture and stray capacitance)     r l   logic   "1"   =   switch   on   logic  input  waveforms   inverted   for   switches   that   have   th e   opposit e   logi c   sense.   v o ut    =     v c o m   +     r on   f ig u r e   1.   swi t chi n g   t ime   logic   inpu t   3   v       0   v   t r                     analog products division   561 e. elliot road #175 chandler, az 85225    tel: (480 ) 539 - 2900. fax: (602) 431 - 2288   www.protekanalog.com   7     pa2011   low rds on   spdt   analog   switch.     95040 rev. 3 . 10 / 11   not for use in life support systems   v+   1 0   nf   r l   com   v+   com         nc or no   gnd   in   0 v ,   2. 4   v           o ff   i s o l a t i o n   =    2 0   l o g   v nc/   no   v c o m   analyzer   f ig u r e   4.   o f f - isola t ion   1 0   nf   v+   v+   com   0   v ,   2. 4   v   in   gnd   nc   or   no   meter     hp4192a  imp edance  analyzer   o r   equivalent     f = 1 mhz   fi g ure   5.   c ha n nel   off/on   ca p acita n ce     test circuits                                                                                                 

                  analog products division   561 e. elliot road #175 chandler, az 85225    tel: (480 ) 539 - 2900. fax: (602) 431 - 2288   www.protekanalog.com   8     pa2011   low rds on   spdt   analog   switch.     95040 rev. 3 . 10 / 11   not for use in life support systems     package outline and dimensions   dfn - 6      dim   millimeters   inches   min   max   min   max   p1   1.5   1.7   0.060   0.066   p2   1.5   1.7   0.060   0.066   p3   0.45   0.65   0.018   0.026   l1   0.23   0.27   0.009   0.012   l2   0. 20   0.30   0.008   0.012   l3   0.01   0.09   0.001   0.003   p   0.50   0.50   0.020   0.020   g1   0.90   1.10   0.035   0.043   g2   0.38   0.43   0.013   0.017                                           tape and reel specifications  (dimensions in mm)   reel dia   a0   b0   k0   d   e   f   w   p0   p2   p   t - max   178 (7)   1.800.10   1. 800.10   0 .800.10   1. 5 00.10   1.75 0.10   3.50 0. 05   8 .0 0 0.3 0   4.00 0.10   2.0 00. 05   4.00 0.10   0.25                               l3   p3   side view   1.1mm   0.50mm   0.50mm   1.8 mm   0.48 mm   0.33 mm   recommended land pattern   p0   p2   d   a0   b0   p   e   f   w   pin 1  indicated  by dot   k0   top cover tape   t   10 pitches cumulative   tolerance on tape 0.2   p1   p2   g2   g1   l1   p   l2   top view   bottom view   

                  analog products division   561 e. elliot road #175 chandler, az 85225    tel: (480 ) 539 - 2900. fax: (602) 431 - 2288   www.protekanalog.com   9     pa2011   low rds on   spdt   analog   switch.     95040 rev. 3 . 10 / 11   not for use in life support systems     package outline and dimensions   sc70 - 6 lead    dim   millimeters   inches   min   max   min   max   a   1.90   2.15   0.074   0.084   b   1.15   1.35   0.045   0.055   c   0.80   1. 00   0.031   0.040   d   0.15   0.30   0.006   0.012   e   0.65 bsc   0.0255 bsc   f   1.30 bsc   0.0512 bsc   g   0.80   1.10   0.031   0.043   j   0.08   0.25   0.003   0.010   k   2.00   2.20   0.078   0.086   l   0   0.10   0   0.004   m   0.26   0.46   0.010   0.018   land pattern    1   0.50   0.020   2   1.30   0.051   3   0.65   0.026   4   1.72   0.068   5   0.60   0.024   6   1.11   0.044   7   2.33   0.092                         tape and reel specifications  (dimensions in mm)   reel dia   a0   b0   k0   d   e   f   w   p0   p2   p   t - max   178 (7)   2.25 0.10   2.34 0.10   1.22 0.10   1. 5 00.10   1.75 0.10   3.50 0. 05   8 .0 0 0.3 0   4.00 0.1 0   2.0 00. 05   4.00 0.10   0.25                           life support p o licy     protek    a nalog's    products    are    not    authorized    for    u se    as    critical    components    i n    life  supp ort    dev i ces    or    systems    without    the    e xp r ess    written    a pproval    of    the    presid e nt    of  protek devices.   g   c   b   m   l   0 - 8   j   4   3   2   1   7   6   5   top view   side view   end view   recommended land pattern   p0   p2   d   a0   b0   p   e   f   w   pin 1  indicated  by dot   k0   top cover tape   t   10 pitches cumulative   tolerance on tape 0.2   e   d   k   f   a   3   1   6   4   
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