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		  Datasheet File OCR Text:


		    ap358 low power dual operational  amplifiers      t h i s   da t a s hee t co nt ai n s  new  pr oduc t i n for m a t i on.  anac hi p c o r p . r e s e r v es the r i g h t s  t o   mo d i f y  the  pr od uct s peci f i c ati on w i thou t  no tice .  no  lia b ility  is a ssu me d as a  re su lt  of the  u s e  of   thi s  pr o duct.  n o  r i g h t s   und er  any  p a te nt  acco m p any  th e sal e  o f   the   pr oduc t.    re v .  1.1     oct 8, 20 04  1/13      features     - internally fre quen cy co mp ensated for u n ity gain  - large d c  voltage gain: 10 0 db  - very low  su pply cu rre nt drain (500a ) -essentially  indep end ent of supply voltage  - wid e  ban dwidth (unity  gai n): 1 mhz (te m perature  com pen sat e d )   - input com m on-m ode volt age rang e include s groun d   - differe ntial input voltage range e qual to  the powe r   sup p ly voltage  - lo w input of fset voltage: 2mv  - wid e  po wer supply rang e :     single supply :  3v to 32v  or du al su ppl ies: 1.5v to 16v  - large outp u t  voltage swin g: 0v to v +  - 1.5v  - 8-pi n pdip and sop  pb-free  pa ckag es      advantages    - eliminate s  n eed for d ual supplie s  - com patible  with all form s of logic  - two inte rn al ly compe n sated op am ps  - powe r drain  suitable fo r b a ttery operation  - allows direct sensi ng ne a r  gnd an d v out   also goe s  to gnd        unique characteristics    -in the linea r mode the in p u t commo n-m ode voltage  ran ge in clud e s  groun d and  the output voltage ca n  also  swi ng to gro und, even  though o p e r a t ed from  only a singl e power  sup p ly voltage.  -the u n ity gain cross freq u ency is tem p eratu r e  com pen sat e d .   -the in put bia s  cu rrent is al so temp eratu r e  com pen sat e d .         general description    the ap358 serie s  con s i s ts of two indep ende nt, high  gain, internall y  frequen cy  com pen sate d  operational   amplifiers which  were desi gne d sp ecifically to   ope rate from  a single po we r sup p ly over a wide   ran ge of vo ltages. ope r ation from split power  sup p lie s is also po ssi ble and the low powe r  sup p ly   cu rre nt drain  is ind epe nde nt  of the mag n itude of th e   power sup p ly  voltage.  application a r ea s in clud e  tran sdu c e r  a m plifiers, dc  gain blo c ks a nd all the co n v entional op  amp ci rcuits  whi c h n o w  can  be mo re ea sily imp l emente d  in   singl e power supply syst em s. for example, the   ap358 se rie s  ca n be di rectly ope rate d off of the  stand ard +5v  powe r  suppl y voltage whi c h is u s e d  in   digital syste m s and will eas ily provid e the require d   interfa c e ele c troni cs  witho u t requi ring t he additio nal   15v po we r supplie s.      pin desc riptions    pin name  pin  #  des c ription  outp ut  1  1  cha nnel 1 o u tput  inver ting  input  1  2  cha nnel 1 in verting input  no n-i n ver t ing input  1 3  cha nnel 1  no n-inve rting  input  g n d   4   gro u n d   no n-i n ver t ing input  2 5  cha nnel 2  no n-inve rting  input  inver ting  input  2  6  cha nnel 2 in verting input  outp ut  2  7  cha nnel 2 o u tput  v + 8  chip su pply v o lt age    pin assignment   sop- 8l/pd i p-8 l 1 2 3 45 6 7 8 (top vi ew ) in v e r t i n g  in pu t   1 gn d ap 3 5 8 non- i n v e r t i ng i n p u t  1 outp ut 2 out p ut 1 v + i n ve r t in g  in p u t  2 non- i n v e rt i n g i n p u t  2          this anachip version datasheet is replaced with diodes inc. datasheet ap358

   ap358 low power dual operational  amplifiers       anachi p corp .  www .anachip.com . tw                                                                                                                                        rev .   1 . 1    o ct 8,  2004  2/13      ordering information  a p 358 x   x pac k age pac k ing n: p d ip -8l s:  s o p- 8l blank : t u b e a  :    t apin g       block diagram    in v e r t i n g  in p u t  1 gnd non- i n v e r t i ng i n p u t  1 out p ut  2 out p ut  1 in v e r t in g  in p u t  2 non-i n v e r t i ng i n p u t  2 1 2 3 4 5 6 7 8 ab + -+ - v +         v o lt age controlled oscillator  (vc o )       + - + - outp ut2 outp ut1 0. 05 f +v c * v + /2 1/2 a p 35 8 1 / 2 a p 358 51k 51k r/ 2 51k r 10 0k 51k 10k 100k    this anachip version datasheet is replaced with diodes inc. datasheet ap358

   ap358 low power dual operational amplifiers       anachip corp.  www.anachip.com.tw                                                                                                  rev. 1.1  o ct 8, 2004  3/13      absolute maximum ratings      symbol  parameter  rating  unit  v cc supply voltage   32  v    differential input voltage  32  v  v in input voltage  -0.3 to +32  v  molded dip  830  p d power dissipation  (note1)   small outline package (m)  530  mw  v +   <  15v and t a =25 o c  continuous      output short-circuit to gnd  (one amplifier)  (note 2)   input current (v in  < -0.3v)  (note 3)   40  ma   t op operating temperature range  0 to +70  o c   t st storage temperature range  -65 to +150  o c         electrical characteristics   (t a =25 o c, v + =+5.0v, unless otherwise stated)  (note 4)      symbol  parameter  conditions  min.  typ.  max.  unit v io input offset voltage  (note 5) , t a =25 o c  -  2  7  mv  i b input bias current  i in(+)  or i in( ?) , t a =25c,  v cm =0v,  (note6)   -  45  250  na  i io input offset current  i in(+)  - i in(?) ,v cm =0v,  t a =25c  -  5  50  na  v icm input common-mode voltage range v + =30v,  (note 7)   t a =25c  0  -  v +  -1.5 v  v + =30v  -  1  2  i s supply current  over full temperature range  r l =  on all  op amps  v + =5v  -  0.5  1.2  ma  a v large signal voltage gain  v + =15v, t a =25c,  r l  > 2k ? ,  (for v o =1v to 11v)  25  100  -  v/mv cmrr  common-mode rejection ratio  t =25c, v a v cm =0v to  +  -1.5v  65  85  -  db  psrr  power supply rejection ratio  v + =5v to 30v, t a =25c 65  100  -  db    amplifier-to-amplifier coupling  f=1khz to 20 khz,  t a =25c  (input referred),  (note 8)   -  -120  -  db       this anachip version datasheet is replaced with diodes inc. datasheet ap358

   ap358 low power dual operational  amplifiers       anachi p corp .  www .anachip.com . tw                                                                                                                                        rev .   1 . 1    o ct 8,  2004  4/13      electrical characteristics   (v + =+5.0v ,  unl ess othe rwi s e  st ated )   (note 4)     sy mbol  parameter  condition s  min.  ty p .   max.  unit  v in - =1v ,  v in + =0v ,   v + =15v , v o =2v ,   t a =25  c  1 0   2 0   -   m a   i sink sink   v in - =1v ,  v in + =0v ,   v + =15v , v o =200mv ,   t a =25  c  2 0   7 0   -    a   i sourc e output current  source  v in + =1v ,  v in - =0v ,   v + =15v , v o =2v ,   t a =25  c  2 0   4 0   -   m a   i sc short ci rcuit to gro und  t a =25  c,   (not e 2)   v + =15v  -   4 0   6 0   m a   r l =2k ? , t a =25 o c   2 6   -   -   v   v oh (v + =30v )  r l =10k ? , t a =25 o c   2 7   2 8   -   v   v ol output v o lt ag e swing  (v + =5v )   r l =10k ? , t a =25 o c   -   5   2 0   m v     note 1:  for op e r ating at high te mperatur es, the  ap358 must be  der ated based  o n  a +125c  maximum junction temperatur e and a   thermal resistan ce of 120 c/w f o r dip a nd 189  c /w for sma ll  outline package, w h ich applies for  the device soldered in a   printed circuit bo ard, operating in  a still a i r ambie n t. the dissi pation is the total of both amplifiers?use extern al resistors ,  w h ere possible, to allow  the a m plifier to saturate o r  to  reduce the p o w e r   w h ich is dissi pated in the integrated circuit.  note 2 :   sho r t circuits from the output to v +  can ca use excessive h eating and event ual destr uction. when consideri ng short cirucits to   ground, the ma ximum output curr ent is approximately  40ma indep endent of the magnitude of v + . at values of  supply   voltage  in excess of +1 5v, continuous short-circ uits can exceed  the p o wer dissipation  ratings and ca use eventual de struction.  destructive dissipation can result from  simultaneous shorts on all amplifiers.  note 3 :   this input current  w ill only  e x ist w hen th e  voltage at any  o f  t he input leads  is driven negativ e. it is due to th e collector-ba se   junction of the input pnp tr ansistors bec oming for w a r d biased an d  thereb y acting a s  input diode clamps. in addition  to this  diode action, there is also lateral npn par asitic transistor action on the ic chip. th is transistor actio n   can cause the outpu t   voltages of the o p  amps to go t o  t he v +  voltage lev e l (or to  groun d f o r a large  overd r ive) for th e time d u ration that  an in put is  driven negative.  this is not destru c tive and normal  output states   w ill re-establish  w h e n  the input  voltage,  w h ich  w a s n e gative,   again returns to  a value greater t han -0.3v  (at 25 c).  note 4 :   th e ap3 58 temperat ure s pecifications are  limited to 0c  <  t a   <  +70 c.  note 5 :   v o  ?  1.4v,  r s  = 0 ?  w i th  v +  from 5v to 30v;  and over the full input common-m ode range  (0v to  v +  -1.5v )  at 25  c .  note 6 :   th e dire ction of the input current is out of t he ic due to t he  pnp input stage. this current is essentially  constant, independe nt  of the state of th e output so no lo ading change exi s ts on the input lines.  note  7:  the inp u t common-mod e  voltage of eith er input signal voltage s hould no t be allo w ed to  g o  negative b y  m o re than  0.3v  (a t  25c).  the uppe r end of the com m on-mode volta ge range is v +  - 1 .5v (at 25 c),  but either or bot h inputs can go to +32v   w i thout  damage,  independent of t he magnitude of  v + .  note 8 :   due to p r oximit y  of e x ter nal components, insure that coupling is  not originating via stray  cap a citance betw e e n  these extern al   parts. this t y pica lly  can be de tected as this ty pe of  capacitance incr eases at higher f r equencies.       this anachip version datasheet is replaced with diodes inc. datasheet ap358

   ap358 low power dual operational  amplifiers       anachi p corp .  www .anachip.com . tw                                                                                                                                        rev .   1 . 1    o ct 8,  2004  5/13      t y pical single-suppl y  circuit  (v +  = 5.0 v dc )     non-inv e rting dc gain (0v output)  + - +v o r2 1m r1 10 k 1/2 a p 358 +v in * * r  not  need ed due t o  t e m perat ure i n dependent  i in   v o  ( v o l ts) v in  (m v) ga i n =1+          =101(as  s how n) r2 r1 +5v     d c  summing a m plifier (v in ' s > 0 v dc  and v o > 0  v dc ) + - r 100k r 100k r 100k r 100k +v 1 +v 2 +v 3 +v 4 r 100k r 100k 1/ 2 a p 3 5 8 v o w her e: v o =v 1 +v 2 -v 3 -v 4 (v 1 +v 2 ) >  ( v 3 +v 4 )  to k eep  v o  > 0  v dc   + - v o v + r1 910 k r2 1 00k r3 91 k r l +v in 1/2 a p 358 p o w e r a m plifier v o =0 v dc  fo r  v in  = 0 v dc a v  =10     + - + - + - v + c2 330 p f "b i-q u a d " r c  a c tiv e  b a ndpass f ilter r1 1 00k 1/2 a p 35 8 1/2 a p 358 1/2 a p 358 r2 100k r3 100k r4 10 m r5 470k r6 100k r8 100k r7 470k c1 330pf c3 10 f + v o v in f o = 1kh z q = 5 0        this anachip version datasheet is replaced with diodes inc. datasheet ap358

   ap358 low power dual operational  amplifiers       anachi p corp .  www .anachip.com . tw                                                                                                                                        rev .   1 . 1    o ct 8,  2004  6/13      t y pical single-suppl y  circuit  (v +  = 5.0 v dc )     + - 1m a v + 2v r1 2k i 1 1 / 2 a p 358 fixed  current so urce s + - 2v + - r4 2k r3 2k r2 3k i 2 i 1 = i 2   - + r2 100 r1 * 0.1 r3 1k v o r l i l v l 1/2 a p 35 8 cu rrent monitor v o = 1v ( i l ) 0. 1a *( inc r e a s e  r 1  f o r  i l  sma ll) v l < v +  - 2 v   led driv er 82 + - 1/2 a p 3 5 8 20m a   lamp d r iv er v + 10 0   >  20 + - 1/2 a p 358 30m a 600m a   driv ing t t l + - r l 240 1/2 a p 358   v o ltage follow e r + - 1/2  a p 358 v o +v in v o  = v in   pu lse g e n e rat o r + - v o 100k v + 1m r2 r1 i n 914 i n 914 0. 001  f 1/2 a p 358 r3 100k r4 10 0k r5 100k + 0   s q uarew a v e  os cillato r v o 100k v + r1 c 0. 001  f r2 10 0k r3 1 00k r4 100k + 0 + - 1/2 a p 358      this anachip version datasheet is replaced with diodes inc. datasheet ap358

   ap358 low power dual operational  amplifiers       anachi p corp .  www .anachip.com . tw                                                                                                                                        rev .   1 . 1    o ct 8,  2004  7/13      t y pical single-suppl y  circuit  (v +  = 5.0 v dc )     + - 1/2 a p 358 + - 1/2 a p 358 + - 1/2 a p 3 5 8 +v in c 1 f 2n929* *hi     a t  100 na 2i b r im i b 3r 3m 0. 001 f i b 2i b i b i b z in (po l yc ar bo n a te o r po l yet h y l e n e ) hi gh z in low  z ou t v o z ou t au x  am p i n p u t  curre nt c o m pen sati o n l o w  drif t  peak det e c t o r     pu lse g e n e rat o r + - v o 30k v + r1 0. 0 1  f 1/2 a p 35 8 r3 10 0k r4 1 00k r5 100k + 0 i n 914 r2 150k hi g h  co mpl i a nc e  curre n t  si nk - + 1/2 a p 358 +v in r l 10 i o i o  = 0 .1 a m p  / v o lt  v in ( i nc r eas e r e  fo r i o sm al l)     + - 1/2 a p 358 + - 1/2 a p 358 0. 05 f +v c * out p ut 1 v o ltage controlled oscillator (v co) 51 k 51k r/ 2 50k r 100k 10k 10 0k v + /2   5 1 k out p ut 2 * w i d e  c o nt rol v o lt a g e ra nge :  0 v dc  <  v c  <  2 (v +  - 1 .5 v dc )      this anachip version datasheet is replaced with diodes inc. datasheet ap358

   ap358 low power dual operational  amplifiers       anachi p corp .  www .anachip.com . tw                                                                                                                                        rev .   1 . 1    o ct 8,  2004  8/13      t y pical single-suppl y  circuit  (v +  = 5.0 v dc )     + - v o r2 10m +v in 1/2 a p 358 co mp ara t o r  w i t h  hy st eresis +v re f r1 10k   a c  coupled inv e rting a m plifier + - 1/2 a p 358 r1 10k v in + c in r f 10 k r2 100k r3 100 k c1 10 f + r b 6. 2k r l 10k c o v o 03  v a v =          ( a s  sh o w n ,  a v =10) r f r1 p p v +   + - v o r4 1m +v cm 1/ 2 a p 3 5 8 g r ound  referencin g a differe ntial inp u t si gnal v r r1 1m r2 1m r3 1m r + - v o =v r   a c  couple d  n o n-inv e r t ing a m plifie r + - 1/2 a p 358 v in + c in r1 10 0k c1 0. 1  f + r b 6. 2k r l 10k c o v o 03  v p p r2 1m r3 1m c2 10  f r4 100k r5 100k v + a v =1+ r2 r1 a v = 11(a s  s how n)       + - v o r4 100k v in 1/2  a p 358 dc  coupled low -p ass rc a c tiv e   filter r1 16k r2 16k c1 0. 01  f c2 0. 01 f r3 100k v o f o 0 f o  = 1kh z q = 1 a v =2   h i gh  in put z,  dc d i ffe r e n tia l   a m plifie r + - 1 / 2 a p 35 8 v o + - 1 / 2 a p 35 8 r3 10 0k r4 100k r2 100k r1 100k +v 1 +v 2 r1 r2 r4 r3 f o r          = ( c m r r  depen ds o n  thi s r e s i stor  r a ti o m a t c h) v o =  ( 1 +          ) ( v 2 -v 1 ) r4 r3 as  show n: v o = 2( v 2 -v 1 )          this anachip version datasheet is replaced with diodes inc. datasheet ap358

   ap358 low power dual operational  amplifiers       anachi p corp .  www .anachip.com . tw                                                                                                                                        rev .   1 . 1    o ct 8,  2004  9/13    t y pical single-suppl y  circuit  (v +  = 5.0 v dc )     bandpass a c tiv e   f i lter + - 1 / 2 a p 358 r1 390k v in c1 0.01 f + v o v + + - 1/ 2 a p 35 8 c2 0.01 f c3 10 f r2 620k r3 680 r4 390k r5 39k r6 120k r7 100k r8 100k f o = 1.12k h z q =  2 5       + - 1/2  a p 358 + - 1/2  a p 358 + - 1/2  a p 358 +v 1 +v 2 r1 2k g a in  ad ju st r2 1 00k r3 100 k r4 10 0k r5 1 00k r6 1 00k r7 10 0k v o as sh ow n :  v o =  1 01( v 2 -v 1 ) v o = (  1 +            ) ( v 2 -v 1 ) 2r 2 r 1 i f  r1   = r5  &  r3   = r4  =  r 6  =  r7   (c m r r   d e p e n d s  o n   m a t c h ) h i gh i n put z a d justable-g ain dc  instrumenta t ion a m plifier   + - 1/2 a p 358 + - 1/2 a p 358 +v in +v o i in i b i b i b i b 0. 001 f i b r 1. 5 m 2r 3m au x  am p i n p u t  curre nt c o m p e n sati o n using s y mmetrica l  a m plifiers to r e duce input cur r e nt (ge n e r a l  conc e p t) 2n9 29* *hi    a t  50 na      this anachip version datasheet is replaced with diodes inc. datasheet ap358

   ap358 low power dual operational  amplifiers       anachi p corp .  www .anachip.com . tw                                                                                                                                        rev .   1 . 1    o ct 8,  2004  10/13      t y pical characteristics  (at t a =25 o c)     s uppl y  c u r r e nt 0 0.2 0.4 0.6 0.8 1 1.2 1.4 5 v 10v 15v 2 0 v 25v 30v 35 v supply c u rrent d r ain  (ma) supply  vol t age  (v) -     + ma v + i d   la r g e  s i gna l fr e que nc y  re s p ons e 0 2 4 6 8 10 12 14 1k 1 0 k 25k 50k 75k 100k 500k 1m input frequency  (h z ) vo - o u tpu t  voltage (vp-p) -     + 1k v o 1 00k +7v dc +15 v dc 2k       ope n  loop fr e que nc y  re s p ons e 0 20 40 60 80 100 120 1 1 0 1 0 0 1k 10 k 10 0k 30 0k 5 0 0 k 1m input frequency  (h z ) voltage g a in (db) v + =30v v + =15v -     + v + 0. 1 v o 10 m v + /2 v in f   cur r e nt  li m i t 0 10 20 30 40 50 60 -40 0 25 41 60 80 100 125 io ut - c u rrent d r ain(ma ) tem per at ur e ( o c) -      + i o +       v o lt age follo w e r pulse  res pons e    v o lt age follo w e r pulse  res pons e (s mall signal)  t a =2 5 o c r l  >  2. 0k v +  = 15v dc   -       + e o 50 pf e in t a  = +2 5 o c v +  = +3 0v dc    this anachip version datasheet is replaced with diodes inc. datasheet ap358

   ap358 low power dual operational amplifiers       anachip corp.  www.anachip.com.tw                                                                                                  rev. 1.1  o ct 8, 2004  11/13      application information    the ap358 series are op amps which operate with  only a single power supply voltage, have  true-differential inputs, and remain in the linear  mode with an input common-mode voltage of 0 v dc .  these amplifiers operate over a wide range of  power supply voltage with little change in  performance characteristics. at 25c amplifier  operation is possible down to a minimum supply  voltage of 2.3 v dc .    precautions should be taken to insure that the  power supply for the in tegrated circuit never  becomes reversed in polarity or that the unit is not  inadvertently installed backwards in a test socket as  an unlimited current surge through the resulting  forward diode within the ic could cause fusing of  the internal conductors and result in a destroyed  unit.     large differential input voltages can be easily  accommodated and, as input differential voltage  protection diodes are not needed, no large input  currents result from large differential input voltages.  the differential input voltage may be larger than v +   without damaging the device. protection should be  provided to prevent the input voltages from going  negative more than -0.3 v dc  (at 25c). an input  clamp diode with a resistor to the ic input terminal  can be used.    to reduce the power supply current drain, the  amplifiers have a class a output stage for small  signal levels which converts to class b in a large  signal mode. this allows the amplifiers to both  source and sink large ou tput currents. therefore  both npn and pnp external current boost  transistors can be used to extend the power  capability of the basic amp lifiers. the output voltage  needs to raise approximately 1 diode drop above  ground to bias the on-chip vertical pnp transistor  for output current sinking applications.    for ac applications, where the load is capacitively  coupled to the output of the amplifier, a resistor  should be used, from the output of the amplifier to  ground to increase the class a bias current and  prevent crossover distortion. where the load is  directly coupled, as in dc applications, there is no  crossover distortion.  capacitive loads which are applied directly to the  output of the amplifier  reduce the loop stability  margin. values of 50pf can be accomodated using  the worst-case non-inverting unity gain connection.  large closed loop gains or resistive isolation should  be used if larger load capacitance must be driven  by the amplifier.    the bias network of the ap358 establishes a drain  current which is independent of the magnitude of  the power supply voltage over the range of 3 v dc  to  30 v dc .    output short circuits either to ground or to the  positive power supply should be of short time  duration. units can be destro yed, not as a result of  the short circuit current causing metal fusing, but  rather due to the large increase in ic chip  dissipation which will caus e eventual failure due to  excessive function temperatures. putting direct  short-circuits on more than one amplifier at a time  will increase the total  ic power di ssipation to  destructive levels, if not properly protected with  external dissipation limiting resistors in series with  the output leads of the amplifiers. the larger value  of output source current which is available at 25c  provides a larger output current capability at  elevated temperatures (see typical performance  characteristics) than a standard ic op amp.    the circuits presented in the section on typical  applications emphasize operation on only a single  power supply voltage. if complementary power  supplies are available, all of the standard op amp  circuits can be used. in general, introducing a  pseudo-ground (a bias voltage reference of v + /2)  will allow operation above and below this value in  single power supply systems. many application  circuits are shown which take advantage of the  wide input common-mode voltage range which  includes ground. in most cases, input biasing is not  required and input voltages which range to ground  can easily be accommodated.                   this anachip version datasheet is replaced with diodes inc. datasheet ap358

   ap358 low power dual operational  amplifiers       anachi p corp .  www .anachip.com . tw                                                                                                                                        rev .   1 . 1    o ct 8,  2004  12/13      marking information  (to p  v i e w ) so p - 8 l / p di p- 8 l a p 358 yy  w w   x logo par t  no . i d  c ode:  i n t e r nal y ear :  "01 "   = 200 1              " 0 2 "  = 2 0 0 2 x t h w e ek :  01~ 52 ~ 5 8 4 1     package information      (1)  pdip-8l  (pla stic du al-in-l i ne packag e )  e1 d 7 (4 x ) a l a2 a1 b2 b1 b e s 15 (4x) e c eb e - p i n  o0.118 i n c h p i n  #1 in d e n t  o0.025 d e e p  0.006- 0.008 i n c h     dimensions in  mil limeters  dimensions in  inches  sy mbol  min.  nom .   max.  min.  nom .   max.  a   -   -   5 . 3 3   -   -   0 . 2 1 0   a 1   0 . 3 8   -   -   0 . 0 1 5   -   -   a 2   3 . 1   3 . 3 0   3 . 5   0 . 1 2 2   0 . 1 3 0   0 . 1 3 8   b   0 . 3 6   0 . 4 6   0 . 5 6   0 . 0 1 4   0 . 0 1 8   0 . 0 2 2   b 1   1 . 4   1 . 5 2   1 . 6 5   0 . 0 5 5   0 . 0 6 0   0 . 0 6 5   b 2   0 . 8 1   0 . 9 9   1 . 1 4   0 . 0 3 2   0 . 0 3 9   0 . 0 4 5   c   0 . 2 0   0 . 2 5   0 . 3 6   0 . 0 0 8   0 . 0 1 0   0 . 0 1 4   d   9 . 0 2   9 . 2 7   9 . 5 3   0 . 3 5 5   0 . 3 6 5   0 . 3 7 5   e   7 . 6 2   7 . 9 4   8 . 2 6   0 . 3 0 0   0 . 3 1 3   0 . 3 2 5   e 1   6 . 1 5   6 . 3 5   6 . 5 5   0 . 2 4 2   0 . 2 5 0   0 . 2 5 8   e   -   2 . 5 4   -   -   0 . 1 0 0   -   l   2 . 9 2   3 . 3   3 . 8 1   0.1 1 5   0 . 1 3 0   0 . 1 5 0   e b   8 . 3 8   8 . 8 9   9 . 4 0   0 . 3 3 0   0 . 3 5 0   0 . 3 7 0   s   0 . 7 1   0 . 8 4   0 . 9 7   0 . 0 2 8   0 . 0 3 3   0 . 0 3 8    this anachip version datasheet is replaced with diodes inc. datasheet ap358

   ap358 low power dual operational  amplifiers       anachi p corp .  www .anachip.com . tw                                                                                                                                        rev .   1 . 1    o ct 8,  2004  13/13      package information (continued)    (2)  sop- 8l(jedec small outline packa ge)    vie w  " a " l c vi ew  "a " h e a a2 a1 b e d 7 (4x ) 0. 01 5x 45 7 (4 x ) y     dimensions in  mill imeters  dimensions in  inches  sy mbol  min.  nom .   max.  min.  nom .   max.  a   1 . 4 0   1 . 6 0   1 . 7 5   0 . 0 5 5   0 . 0 6 3   0 . 0 6 9   a 1   0 . 1 0   -   0 . 2 5   0 . 0 4 0   -   0 . 1 0 0   a 2   1 . 3 0   1 . 4 5   1 . 5 0   0 . 0 5 1   0 . 0 5 7   0 . 0 5 9   b   0 . 3 3   0 . 4 1   0 . 5 1   0 . 0 1 3   0 . 0 1 6   0 . 0 2 0   c   0 . 1 9   0 . 2 0   0 . 2 5   0 . 0 0 7 5   0 . 0 0 8   0 . 0 1 0   d   4 . 8 0   5 . 0 5   5 . 3 0   0 . 1 8 9   0 . 1 9 9   0 . 2 0 9   e   3 . 7 0   3 . 9 0   4 . 1 0   0 . 1 4 6   0 . 1 5 4   0 . 1 6 1   e   -   1 . 2 7   -   -   0 . 0 5 0   -   h   5 . 7 9   5 . 9 9   6 . 2 0   0 . 2 2 8   0 . 2 3 6   0 . 2 4 4   l   0 . 3 8   0 . 7 1   1 . 2 7   0 . 0 1 5   0 . 0 2 8   0 . 0 5 0   y   -   -   0 . 1 0   -   -   0 . 0 0 4      0 o -   8 o 0 o -   8 o    this anachip version datasheet is replaced with diodes inc. datasheet ap358
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