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		  Datasheet File OCR Text:


		    voltage output temperature sensor with signal conditioning   ad22100     rev.   d      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 .                                                                        fea t ures  200c  tempera t ure span  accuracy bette r than 2%  of f u ll scal e  linearity bette r than 1%  of f u ll scal e  temperature c o efficient of 22.5 mv/c  ou tpu t  propor tional to temperatu r e    v+   single-supply operation  reverse voltag e  protection  minimal self-h eating  high level, low  impedance out p ut  applic a t io ns  hvac  syst ems   system temper ature compensation  board level  te mperature sen sing  electronic thermostats  marke t s  industrial process control  instrumentation  automotive  gener a l description  the ad22100 1  is a  m o n o l i t h ic  tem p er a t ur e  s e ns o r  wi t h  on-ch i p  sig n al co ndi t io nin g . i t   can b e  o p era t e d   o v er t h e tem p er a t ur e  ra n g e ?50c t o   +150c, mak i ng i t  ideal f o r us e in  n u m e r o us  hv a c , in st r u men t a t io n, and a u t o m o t i v e  a p plic a t io n s .  the sig n al condi t io ni n g  elimina t es t h e  n e e d  fo r a n y t r imming,  b u f f er in g, o r  li ne a r iza t io n c i r c ui t r y ,  g r e a t l y  sim p lif y in g t h e   sys t em desig n  and r e d u cin g  t h e  o v eral l sys t em  cos t .  the o u t p u t  v o l t a g e is p r o p o r t i o n al t o  t h e t e m p era t ur e x t h e  su p p ly  v o l t a g e ( r a t io met r ic). t h e o u t p ut s w in gs  f r o m  0.25 v a t   ?50c t o  +4.75 v a t  +150c usin g a sing le +5.0  v s u p p l y .  due t o  i t s ra tiom etr i c na t u r e , t h e  ad22100 o f f e rs a cos t - ef fe c t i v e s o l u t i o n  w h e n  i n t e r f ac in g t o  an a n alog -t o-dig i t a l   co n v er t e r .  this is acco m p lish e d   b y  usin g t h e ad c  s +5 v   p o w e r s u p p l y  as  a r e f e r e n c e t o   b o th t h e  ad c and t h e ad22100  e l im in a t in g  t h e  n e e d  fo r a n d co st o f  a p r e c isio n  r e fer e n c e (s e e   fi g u r e  2 ) .     1  pr otected by u. s.  patent no. 5,030,849 and 5,243,319.    func ti on a l  bl ock di a g r a m  v+ v out r t 00673-c-001   fi g u r e  1 .       ad22100 +5v reference analog-to- digital converter input 1k ? v o signal output direct to adc 0.1  f ?50  c to +150  c 00673-c-002   fi g u r e   2 .  a p p l i c a t i o n  c i r c u i t  
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   ad22100   rev. d | page 3 of 12  specifications  t a  = 25c and v+ = 4 v to 6.5 v, unless otherwise noted.  table 1.     ad22100k  ad22100a  ad22100s    parameter  min  typ  max  min  typ  max  min  typ  max  unit  transfer function  v out  = (v+/5 v)  [1.375 v +(22.5 mv/c)  t a ]  v  temperature coefficient  (v+/5 v)  22.5  mv/c  total error                      initial error                      t a  = 25c    0.5  2.0    1.0  2.0    1.0  2.0  c  error overtemperature                      t a  = t min   0.75  2.0    2.0  3.7    3.0  4.0  c  t a  = t max   0.75  2.0    2.0  3.0    3.0  4.0  c  nonlinearity                      t a  = t max  to t min     0.5      0.5      1.0  % fs 1 output characteristics                      nominal output voltage                      v+ = 5.0 v, t a  = 0c    1.375                v  v+ = 5.0 v, t a  = +100c    3.625                v  v+ = 5.0 v, t a  = ?40c          0.475          v  v+ = 5.0 v, t a  = +85c          3.288          v  v+ = 5.0 v, t a  = ?50c                0.250    v  v+ = 5.0 v, t a  = +150c                4.750    v  power supply                      operating voltage  4.0  5.0  6.5  4.0  5.0  6.5  4.0  5.0  6.5  v  quiescent current    500  650    500  650    500  650  a  temperature range                      guaranteed temperature range  0    +100  ?40    +85  ?50    +150  c  operating temperature range  ?50    +150  ?50    +150  ?50    +150  c  package    to-92      to-92      to-92          soic      soic      soic                                                                            1  fs (full scale) is defined as the oper ating temperature range ?50c to +150c. th e listed maximum specification limit applies  to the guaranteed temperature range.  for example, the ad22100k has a nonlinearity of  (0.5%)  (200c) = 1c over the guarant eed temperature range of 0c to +100c.  chip specifications  t a  = 25c and v+ = 5.0 v, unless otherwise noted.  table 2.  paramater  min  typ  max  unit  transfer function  v out  = (v+/5 v)  [1.375 v +(22.5 mv/c)  t a ]  v  temperature coefficient  (v+/5 v)  22.5  mv/c  output characteristics          error          t a  = 25c     0.5  2.0  c  nominal output voltage          t a  = 25c    1.938    v  power supply          operating voltage  4.0  5.0  6.5  v  quiescent current    500  650  a  temperature range          guaranteed temperature range    +25    c  operating temperature range  ?50    +150  c   

 ad22100    rev. d |  page 4  of 12  absolute maximum ra tings    table 3.    p a r a m e t e r   r a t i n g   supply voltage  10 v  reversed continuous supply voltage  ?10 v  operating tem p erature   C50c to +150c   storage temperature  C65c to +160c   output short ci rcuit to v+  or ground  indefinite  lead temperature range   (sol dering 10 s e c)  300c  junction tempe r ature  150c        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  a n d  f u nc t i on a l  op e r a t i o n  of  t h e   d e v i c e  a t   t h e s e  or   a n y o t h e r con d i t io n s  ab o v e t h o s e i ndic a t e d i n  t h e op era t io nal  s e c t io n o f  t h is  sp e c if ic a t io n is  no t im pl ie d .  e x p o sur e  t o  a b s o l u te  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   de vice rel i a b i l i t y .         esd c a ution  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.       

   ad22100   rev. d |  page 5  of 12  pin conf igura t ions and  f u ncti on descriptions    12 3 gnd v o v+ bottom view (not to scale) 00673-c-003   f i g u re 3. 3-l e ad  t o -92    ta ble  4. 3- lea d  to-9 2 pi n f u nct i on d e s c ri pt i o ns   pin o.  nemonic  description  1  v+  power supply input.  2   v o device output.  3  gnd  ground pin mus t  be connected to 0 v.    v+ 1 v o 2 nc 3 gnd 4 nc 8 nc 7 nc 6 nc 5 nc = no connect ad22100 top view (not to scale) 00673-c-004   f i g u re 4. 8-l e ad  so ic    table  5. 8- lead  soic pin fu n c tion descriptions  pin o.  nemonic  description  1  v+  power supply input.  2   v o device output.  3   n c   no  c o n n e c t .   4  gnd  ground pin mus t  be connected to 0 v.  5   n c   no  c o n n e c t .   6   n c   no  c o n n e c t .   7   n c   no  c o n n e c t .   8   n c   no  c o n n e c t .    

 ad22100    rev. d |  page 6  of 12  typical perf orm ance cha r acte ristics    2 1200 4 0 8 6 10 12 14 800 400 t (t0-92) flow rate (cfm) t (soic) 16  ( s ec) 00673-c-005   f i gur e   5 .  therm a l  r e sp o n se vs . f l o w   ra t e           50 1200 0 100 150 200 800 400 flow rate (cfm)  ja (  c/w) (s o i c ) 250 ( t 0- 92) 00673-c-006   f i gur e   6 .  therm a l  r e si sta n c e  vs . f l o w  ra t e              

   ad22100   rev. d |  page 7  of 12  theor y  of opera tion  the ad22100 is a ra tiom etr i c  tem p er a t ur e  s e ns o r  i c  w h os e  output  vo lt age  i s  prop or t i on a l  to  it s  p o we r  s u pply  vo lt age.  t h e   he ar t  of  t h e  s e n s or  i s  a  propr i e t ar y  te m p e r atu r e - d e p e nd e n t    r e sis t o r , simila r  t o  a n  r t d ,  whic h is b u i l t in t o  t h e i c . f i gur e  7  s h o w s a f u n c t i o n al b l o c k  dia g ra m o f  the ad221 00.  v+ v out r t 00673-c-001   f i g u re  7. s i mp lif ied  bl ock  d i ag r a m  the t e m p er a t ure-de p e n d e n t r e s i s t o r , lab e le d r t , e x h i b i t s   a   ch ange  i n  re s i st anc e   t h a t  i s   n e a r ly  l i ne a r ly  prop or t i on a l  to    t e m p era t ur e .  this r e sis t o r  is ex ci t e d wi t h  a c u r r en t s o ur ce tha t  is  prop or t i on a l  to  t h e   p o we r  supply  vo lt age.  t h e  r e su lt i n g  vo lt age   acr o ss r t  is t h erefo r e b o t h  s u p p l y  v o l t a g e p r o p o r t i o n al a nd li n e - a r l y  va r y in g wi t h  t e m p era t ur e .   the r e ma inder o f  th e ad22100   co n s i s t s  o f  a n  o p  a m p si gn al co n d i ti o n i n g  b l ock  th a t  tak e s t h e   vol t age  ac ro ss  r t  a n d  a p plies t h e p r o p er ga in and o f fs et t o   achie ve t h e fol l o w in g o u t p u t  vol t a g e f u n c t i on:   v ou t  = ( v+ /5 v)  (1.375 v + 2 2 .5 mv/c   t a )   absol u te a c cur a c   and nonlinearit    specific a t i o ns  f i gur e  8 g r a p hical l y dep i c t s t h e gua r a n t e e d  limi ts o f  acc u rac y   f o r th e ad2210 0 a nd sh o w s t h e p e r f o r ma n c e o f  a typ i cal p a r t .  a s  t h e o u t p u t  is  v e r y  lin e a r , t h e  ma jo r s o ur ces of er r o r a r e o f f- s e t ,  f o r  i n st a n c e  e r ror  a t  ro om  te m p e r a t u r e,   sp a n  e r ror ,  and   d e - via t io n f r o m  t h e th eo r e t i cal 22. 5 mv/c. demandin g   a p p l ica - t i o n s can achi e v e im p r o v e d  p e r f o r ma n c e  b y  cal i b r a t i n g t h es e  o f fs et a n d gain  er r o rs s o  t h a t  o n l y  t h e r e si d u al  n o nl i n e a r i ty r e - ma in s as  a sig n i f ica n t s o ur ce o f  er r o r .     e rror (  c) t e m p e r a t ure (  c) 4 ?4 150 ?2 ?3 ?50 0 ?1 1 2 3 100 50 0 typical error maximum error over temperature maximum error over temperature 00673-c-007   f i g u re  8. t y pic a l a d 22 1 00  p e r f or ma n c e  otp t  st a   c o si d r a t ios  a s  p r e v io us l y  s t a t e d , t h e ad22 100 is a v o l t a g e  o u t p u t  de vice .  a  b a sic underst a ndin g  o f  t h e  na t u r e  o f  i t s o u tp u t  st a g e is us ef u l  fo r   p r o p e r  ap p l i c at i o n .  n o t e  t h at  a t  t h e   n o m i n a l   s u p p l y  v o l t a g e  o f   5.0 v ,  t h e o u t p u t  v o l t a g e ext e n d s f r o m  0.25 v a t  C50c t o  +4.75  v a t  +150c. f u r t h e r m o r e ,  t h e  ad22100 o u t p u t  p i n is  ca p a b l e  o f  wi t h st andi n g  a n  i n d e f i ni te sho r t cir c ui t to  ei t h er  g r o u nd o r   t h e  p o w e r s u p p l y . th es e cha r ac ter i s t ics a r e p r o v ide d   b y  t h e o u t - p u t st age  st r u c t u r e  sho w n i n  fi g u re  9 .   v + v out 00673-c-008   f i gure  9. o u tput st age stru c t ure  the ac t i ve p o r t i o n o f  t h e ou t p u t  s t a g e is  a pnp t r a n sis t o r ,   w i t h   i t s  e m it te r   c o nne c te d  to  t h e  v +  supply  and i t s   c o l l e c tor   co nn e c te d to   t h e  o u t p ut n o d e . this  pnp  t r a n si sto r   s o ur ces  t h e  re qu i r e d  a m ou n t  of  output  c u r r e n t .   a  l i m i te d  pu l l - d ow n   c a p a - b i li ty is p r o v ide d  b y   a f i xe d c u r r en t sin k  o f  a b ou t ?80 a,  wi t h   t h e  t e r m  f i xe d refer r in g t o  a c u r r en t sin k  t h a t  is  fa irly  in s e n s i t i ve  t o  ei t h er s u p p l y   v o l t a g e o r  o u t p u t  lo adin g  co ndi t io n s .  th e c u r - r e n t  sin k  c a p a b i li ty is a f u n c t i o n  o f  t e m p era t ur e ,  in cr easin g  i t s  p u ll - d o w n  c a pa b i l i t y  a t  lo w e r t e m p e r a t u r e s .  

 ad22100    rev. d | page 8 of 12  due to its limited current sinking ability, the ad22100 is inca- pable of driving loads to the v+ power supply and is instead  intended to drive grounded loads. a typical value for short- circuit current limit is 7 ma, so devices can reliably source 1  ma or 2 ma. however, for best output voltage accuracy and  minimal internal self-heating, output current should be kept  below 1 ma. loads connected to the v+ power supply should  be avoided as the current sinking capability of the ad22100 is  fairly limited. these considerations are typically not a problem  when driving a microcontroller analog-to-digital converter input  pin (see the microprocessor a/d interface issues section).  ratiometricity considerations  the ad22100 will operate with slightly better accuracy than  that listed in the data sheet specifications if the power supply is  held constant. this is because the ad22100s output voltage  varies with both temperature and supply voltage, with some   errors. the ideal transfer function describing output voltage is:  ( v+ /5 v)  (1.375 v + 22.5 mv/c   t a )   the ratiometricity error is defined as the percent change away  from the ideal transfer function as the power supply voltage  changes within the operating range of 4 v to 6.5 v. for the  ad22100, this error is typically less than 1%. a movement from  the ideal transfer function by 1% at 25c, with a supply voltage  varying from 5.0 v to 5.50 v, results in a 1.94 mv change in  output voltage or 0.08c error. this error term is greater at  higher temperatures because the output (and error term) is  directly proportional to temperature. at 150c, the error in  output voltage is 4.75 mv or 0.19c.  for example, with v s  = 5.0 v, and t a  = +25c, the nominal   output of the ad22100 will be 1.9375 v. at v s  = 5.50 v, the  nominal output will be 2.1313 v, an increase of 193.75 mv. a  proportionality error of 1% is applied to the 193.75 mv, yielding  an error term of 1.9375 mv. this error term translates to a  variation in output voltage of 2.1293 v to 2.3332 v. a 1.94 mv  error at the output is equivalent to about 0.08c error in   accuracy.  if 150c is substituted for 25c in the above example, the error  term translates to a variation in output voltage of 5.2203 v to  5.2298 v. a 4.75 mv error at the output is equivalent to about  0.19c error in accuracy.  mounting considerations  if the ad22100 is thermally attached and properly protected, it  can be used in any measuring situation where the maximum  range of temperatures encountered is between ?50c and  +150c. because plastic ic packaging technology is employed,  excessive mechanical stress must be avoided when fastening the  device with a clamp or screw-on heat tab. thermally conductive  epoxy or glue is recommended for typical mounting conditions.  in wet or corrosive environments, an electrically isolated metal  or ceramic well should be used to shield the ad22100. because  the part has a voltage output (as opposed to current), it offers  modest immunity to leakage errors, such as those caused by  condensation at low temperatures.  thermal environment effects  the thermal environment in which the ad22100 is used   determines two performance traits: the effect of self-heating on  accuracy and the response time of the sensor to rapid changes  in temperature. in the first case, a rise in the ic junction   temperature above the ambient temperature is a function of two  variables: the power consumption of the ad22100 and the  thermal resistance between the chip and the ambient environ- ment  ja.  self-heating error in c can be derived by multiplying  the power dissipation by  ja . because errors of this type can  vary widely for surroundings with different heat-sinking capaci- ties, it is necessary to specify  ja  under several conditions. table  6 shows how the magnitude of self-heating error varies relative  to the environment. a typical part will dissipate about 2.2 mw  at room temperature with a 5 v supply and negligible output  loading. table 6 indicates a  ja  of 190c/w in still air, without a  heat sink, yielding a temperature rise of 0.4c. thermal rise will  be considerably less in either moving air or with direct physical  connection to a solid (or liquid) body.  table 6. thermal resistance (to-92)  medium   ja  (c/w)  t  (sec) 1 aluminum block  60  2  moving air 2     without heat sink  75  3.5  still air      without heat sink  190  15   

   ad22100   rev. d |  page 9  of 12  res p on s e  o f  t h e ad22100 o u t p u t  t o  a b r u p t  c h an g e s in am b i en t  t e m p era t ur e can b e   m o de le d  b y  a sin g le t i me c o n s t a n t   t  exp o - n e n t i a l fun c ti o n .  f i gur e  10 sh o w s th e  t y p i cal r e s p o n s e  tim e   pl o t s fo r  a fe w me d i a o f  i n ter e st.  % of fin a l  va lu es 100 0 100 30 10 10 20 0 60 40 50 70 80 90 90 80 70 60 50 40 30 20 still air time (sec) al um i n u m bl o c k moving air 00673-c-009   f i g u re  10.  r e s p ons e  tim e   t h e  tim e   co n s ta n t   t  is dep e n d en t o n   ja  a nd t h e  t h er ma l ca p a c i - t i es o f  t h e chi p   a nd t h e p a cka g e. t a b l e 6 lis t s  t h e ef fe c t i v e  t  (tim e  t o  r e ach 63.2%  o f  t h e f i nal  val u e) fo r a fe w dif f er en t  m e di a .   c o p p er  p r i n te d  cir c ui t  b o a r d conn e c t i o n s w e r e   n e g l e c te d i n  t h e   a n al ysis; h o we ver , t h e y  wil l  sin k  o r  co nd uc t  h e a t  dir e c t l y   thr o ug h t h e  ad22100 s s o lder p l a t e d  co p p er leads. w h en fast er  re sp ons e  i s  re qu i r e d ,  a   t h e r m a l l y  c o nd u c t i ve  g r e a s e  or  g l u e    betw een t h e  ad22100 a nd t h e s u r f ace t e m p er a t ur e  bein g   m e as ur ed sh o u l d  b e  us ed .  microproc e ssor a/d interf a c e issues  the ad22100 is es p e c i al l y  w e l l  s u i t e d  t o  p r o v idin g  a lo w cost  t e m p era t ur e m e as ur em e n t ca p a b i li ty  fo r  micr o p r o ces s o r /  micr o c o n tr ol ler bas e d sys t e m s.  m a n y  inexp e n s iv e 8-b i t micr o - pro c e s s o r s  n o w   of f e r  an  on b o ard  8 - bit   a d c  c a p a bi l i t y  a t   a   mo de st c o st p r e m i u m.  t o t a l  c o s t  of  o w ne rs hi p  t h e n  b e c o me s  a  f u n c t i on o f  t h e  v o l t a g e r e fer e n c e a nd a n alog sig n al co ndi t i o n ing  n e cess a r y t o  ma t e  t h e a n alog s e n s o r  wi th  t h e micr o p r o ces s o r   ad c. the ad2 2100 ca n p r o v ide a n  ideal lo w c o s t  sys t em  b y   e l im in a t in g  t h e  n e e d  fo r a p r e c isio n v o l t a g e r e fe r e n c e and an y   a d di ti o n al  a c ti v e  co m p o n en t s .   t h e  ra ti o m etri c n a t u r e  o f  t h e   ad22100 al lo ws th e  micr o p r o c e s s o r  t o  us e t h e  s a m e   p o w e r  s u p p l y  as i t s ad c r e f e r e n c e .   v a r i a t io n s  o f  h u ndr eds o f  mil - li v o l t s in t h e s u p p l y  v o l t a g e ha ve li t t le ef f e c t  as bo t h  t h e  ad22100 an d  t h e  ad c us e t h e s u p p l y  as th eir  r e f e r e n c e .  th e  n o minal ad221 00 sig n al ra n g e  o f  0.25 v t o  4.75 v (?50c t o   +150c) mak e s  g o o d  us e o f  t h e  in p u t ra n g e o f  a 0 v t o  5 v  ad c. a s i n g le resisto r  a nd ca p a ci to r  a r e r e co mm e nde d  to  p r o - vide imm u ni ty to t h e hig h   s p e e d cha r g e  d u m p   g l i t ch es s e en  a t   m a n y  m i c r opro c e ss or  a d c   i n put s  ( s e e  fi g u re   2 ) .   an 8-b i t  ad c  wi t h   a r e fer e n c e  o f  5 v wi l l  ha ve  a le ast sig n if i- ca n t   b i t (ls b ) size o f  5 v/256 =  19.5 mv .  this c o r r es p o n d s t o  a  nom i n a l  re s o lut i on  of  ab o u t  0 . 8 7  c .   use  with a pre c is ion  r e fer e nce as  the   su ppl    vo l t a g e   w h ile  t h e ra tiom etr i c na t u r e  o f  th e  ad22100 a l lo ws f o r sys t em  o p era t ion w i t h ou t a p r e c isio n vol t a g e r e fer e n c e, i t  can st i l l  b e   us e d  in s u c h  syst em s. o v eral l sys t em r e quir e m e n ts in v o lving  ot he r  s e ns or s  or  s i g n a l  i n put s  m a y  d i c t a t e  t h e   n e e d  f o r  a  f i x e d   p r ecisio n ad c  r e f e r e n c e .  th e  ad22100 can  b e  co n v er t e d t o   a b s o l u t e  v o l t a g e  o p era t io n  b y  usin g a p r e c isio n refer e n c e as t h e  supply  vol t age.   f o r  e x am pl e,  a 5 . 0 0  v  re fe re nc e  c a n  b e  u s e d  to   p o w e r t h e ad2 2100 dir e c t l y . s u p p l y  c u r r en t wil l  typ i c a l l y be  500 a, which is us ual l y wi thin th e o u t p u t  c a p a b i li ty o f  t h e  r e f e r e n c e .  u s in g  a la rg e n u m b er  o f  ad22100s ma y r e q u ir e a n   add i t i o n a l  o p  am p b u f f er , as w o u l d s c a l in g  do w n  a 10.00 v r e f- er en ce t h a t   mig h t  b e  fo und i n  in s t r u m e n t a t io n ad cs  typ i cal l y   op e r a t i n g  f r om   1 5  v  suppl i e s .                                                                          1  the  time  co ns tant  t  i s   de fi n e d a s  t h e  t i m e  t o  r e a c h  63.2%  of t h e  fi n a l   temperature change.  2  1200 cf m.   

 ad22100    rev. d |  page 10 of  12  outline dimensions    controlling dimensions are in inches; millimeter dimensions (in parentheses) are rounded-off equivalents for reference only and are not appropriate for use in design compliant to jedec standards to-226aa 0.115 (2.92) 0.080 (2.03) 0.115 (2.92) 0.080 (2.03) 0.165 (4.19) 0.125 (3.18) 1 2 3 bottom view sq 0.019 (0.482) 0.016 (0.407) 0.105 (2.66) 0.095 (2.42) 0.055 (1.40) 0.045 (1.15) seating plane 0.500 (12.70) min 0.205 (5.21) 0.175 (4.45) 0.210 (5.33) 0.170 (4.32) 0.135 (3.43) min 0.050 (1.27) max   f i g u re  11.  3-pin  pla s t i c h e ad er  p a ckag e [ t o - 92]    (t - 3 )   d i m e nsi o ns  sh o w n   in inc h es and mi ll i m eters    0.25 (0.0098) 0.17 (0.0067) 1.27 (0.0500) 0.40 (0.0157) 0.50 (0.0196) 0.25 (0.0099)   45 8 0 1.75 (0.0688) 1.35 (0.0532) seating plane 0.25 (0.0098) 0.10 (0.0040) 4 1 85 5. 0 0 ( 0 . 1 968) 4. 8 0 ( 0 . 1 890) 4.00 (0.1574) 3.80 (0.1497) 1.27 (0.0500) bsc 6.20 (0.2440) 5.80 (0.2284) 0.51 (0.0201) 0.31 (0.0122) coplanarit y 0.10 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-012aa   f i g u re  12.  8-l e ad s t anda r d  s m a l l  o u t l ine   p a ckag e [s oic ]   (r -8)  d i m e nsi o ns  sh o w n   in inc h es and mi ll i m eters 

   ad22100   rev. d | page 11 of 12    ordering guide  models  temperature range  package description  package outline  ad22100kt  0c to +100c  3-pin plasti c header package (to-92)  t-3  ad22100kr  0c to +100c  8-lead standard  small outline package (soic)  r-8  ad22100kr-reel7  0c to +100c  8-lead standa rd small outline package (soic)  r-8  ad22100krz 1 0c to +100c  8-lead standard sm all outline package (soic)  r-8  ad22100krz-reel7 1   0c to +100c  8-lead standard  small outline package (soic)  r-8  ad22100at  C40c to +85c  3-pin plastic header package (to-92)  t-3  ad22100ar  C40c to +85c  8-lead standard  small outline package (soic)  r-8  AD22100AR-REEL  C40c to +85c  8-lead stan dard small outline package (soic)  r-8  AD22100AR-REEL7  C40c to +85c  8-lead stan dard small outline package (soic)  r-8  ad22100st  C50c to +150c  3-pin plastic header package (to-92)  t-3  ad22100sr  C50c to +150c  8-lead standard  small outline package (soic)  r-8  ad22100sr-reel7  C50c to +150c  8-lead standa rd small outline package (soic)  r-8  ad22100srz 1   C50c to +150c  8-lead standard  small outline package (soic)  r-8  ad22100srz-reel7 1   C50c to +150c  8-lead standard  small outline package (soic)  r-8  ad22100kchips    die                                                                          1  z = pb-free part.   

 ad22100    rev. d |  page 12 of  12  notes          ? 2004 a n alo g   devic e s, inc. all rig h ts res e rve d . t r ade m arks a n d    re g i s - tered trade m arks are the property  of their respective owners .     c00673C0 C 7/04(d)  
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