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		  Datasheet File OCR Text:


		    p a w3504   a l l  righ ts  st ri ct l y  res e rv ed  an y  p o r ti on  in  thi s   p a p e r sh al l   no t   b e  r e pr od uce d ,  c o p i e d  o r  tra n sf orm e d to a n y  ot her f o rm s w ith ou t   p e r m i s s i on .                                      1   p ix art ima g in g  in c .    PAW3504 pure usb optical mouse  single chi p    general description  th e  paw 3504 is a cmo s  pro cess  op tical m o u s e sen s o r  sin g l e ch ip   w ith u s b i n terf ace th at serv es as  a no n- mechanical m o tion estim ation engine  f o r i m pl em ent i ng a c o m put er m ouse.  features  ?   usb interface   ?   single p o wer   supply  ?   optic a l mo tio n  estim a ti on  t echnol o g y   ?   com p lete  2 - d  mo tion  sens o r   ?   accur a te  moti on es timation  over  a wide r a n g e of  surfaces   ?   high  speed m o ti on detec t ion up to  28 inc h es/sec ?   power savin g  mo d e  durin g   t i m e s   o f   n o   movement   ?   supp orts  thre e bu ttons   (r,  m,  l) and  thr ee axes   (x , y,  z)  output   ?   z - axis su pp or t  mec hanical  input  (z /2)  ?   reduce  ji ggle  hap p en  ?   usb s p ec.  ?   com p lete  univers al serial bus spec s v1.1  co mpa t ibility  ?   co mplete  usb hid specs  v1.11  co mpatibility   ?   inte grated  usb transceive r and  1.5mbps usb   serial inter f ac e engine   key speci fi c a t i on  power s uppl y  wide operatin g  su pply range  4. 25 v ~ 5. 5v   inter f a c e   u s b   optic a l lens   1: 1  sys t em cl oc k   24 .0 0 0  mhz   s p e e d   2 8   inches/sec   a c c e l e r a t i o n   2 0 g   resol u ti o n   8 0 0   c p i   frame rate  3000 frame s /sec  operating current 10ma @mouse  moving (norma l) 5ma @mouse  not moving (sleep)  480ua @usb suspend (suspend)  pack a g e   s h r u n k   dip 1 4     ordering i n formation   part number   cpi  paw 350 4d ly   8 0 0   e -ma il:  fae _ se rvice@ pix a rt.c om .tw                                                                                                                                   v1.0 june.  2008  

 pixart imag ing inc.  PAW3504                                                                                    pure usb optical mouse sensor single chip    1.   pin configuration  2 1.1 pin description   pin #  nam e   type  definiti on  1   oscin  in  oscillato r i n put, con n ect ed   t o  reson a tor o r   resisto r   2   bl  i n   bu tto n lef t   k e y in pu t,  no r m al p u ll-h i gh   ( 50k ), pr ess  conn ect to  low   3   l e d   o u t   led  c o n t r o l   4   v d d q   bypa s s   i/o  v o ltage  re f e r e n c e   5   v s s   gn d   chip  gr o u n d   6   v dd5 v   pw r    ch ip  po w e r  vd d,  5 . 0 v   7  vd d a   b y pa ss   anal og  v o l t a ge  refe re nce  8   d +   i / o   usb  d +   9   d -   i / o   usb  d -   1 0   br  in  bu tto n righ t  k e y in pu t,  n o rm al  pu ll-h i g h  (5 0k),  p r ess co nn ect to  low  11  b m   in  b u t t o n  m i ddl e key  i n put ,  n o r m a l  pul l - hi gh  ( 5 0 k ) ,  pre ss c o n n ect  t o  l o w  12  z2  in  z axis, s u pport   m echanical scroller i n put  13  z1  in  z axis, s u pport   m echanical scroller i n put  1 4   oscout  out  oscillato r  o u t pu t, co nn ected  t o   reson a tor  1.2 pin  assignment   lb rb + x + y 1 2 3 4 5 6 9 10 11 12 13 14 1 8 7 14 8 7   figure  1.  top   view  pinout                                                                   f i gure  2. t o p   view  of  mous e  a l l  righ ts  st ri ct l y  res e rv ed  an y  p o r ti on  in  thi s   p a p e r sh al l   no t   b e  r e pr od uce d ,  c o p i e d  o r  tra n sf orm e d to a n y  ot her f o rm s w ith ou t   p e r m i s s i on .                                              p ix art ima g in g  in c .    e -ma il:  fae _ se rvice@ pix a rt.c om .tw                                                                                                                                       v 1 .0 ju ne. 20 08

 pixart imag ing inc.  PAW3504                                                                                    pure usb optical mouse sensor single chip    2. block diagram and operation  3 cm os  i m age   sens or di gi tal si gna l pr oces sor po w e r on re se t us b  mous e cont roll er debo unce led dr i v e d+ d- os ci llat o r v o l t a ge r e gu la t o r and  p o we r  c o n t ro l br bl bm led vdda vdd 5v osci n usb  i n ter face butt on r e so nator v o ltage re f e r e n c e 5v   po w e r z- axi s counte r z1 z2 whe e l vss vddq 24  mh z oscou t   fi gure  3.  b l oc k di agr am  th e  paw 3504 sup por ts x,  y ,  z thr ee ax es, an d l, r, m t h ree bu tto ns  u nder   u s b m o d e .  i t  is a cmos  pr o cess  o p tical  m o u s e sen s o r  sing le  ch ip  with  usb   in terface  th at se rves  as a  non-mechani cal m o tion estim ation engine  fo r i m pl em ent i ng  a c o m put er  m ouse.  th e  paw 3504 is in  a 14 -p in  o p tical pack age and  co m e s w ith  th e  r e so l u tio n of   80 0 counts p e r in ch   ( c pi )  and  th e  rate of m o tio n   u p  to   28  in ch es p e r seco nd . it  in clu d e s  usb i n terface so  th at  no  m o u s e con t ro ller is n e ed ed  to  interface  through usb. t h e  PAW3504 ca n  receive c o mma nd  and ec ho st atus  or  data  format, both c o mplete  uni v ersal seri al  bus ?  sp ec  v1 .1  an d usb hid  sp ec v1 .11   co m p atib ilit y. it is also a co st effective so lu t i o n  t o   su ppo r t  u s b mo u s e.  a l l  righ ts  st ri ct l y  res e rv ed  an y  p o r ti on  in  thi s   p a p e r sh al l   no t   b e  r e pr od uce d ,  c o p i e d  o r  tra n sf orm e d to a n y  ot her f o rm s w ith ou t   p e r m i s s i on .                                              p ix art ima g in g  in c .    e -ma il:  fae _ se rvice@ pix a rt.c om .tw                                                                                                                                       v 1 .0 ju ne. 20 08

 pixart imag ing inc.  PAW3504                                                                                    pure usb optical mouse sensor single chip    3. specifica tions  4 3.1  absolute maximu m ratings   exp o s ure to abso lu te m a x i m u m  ratin g  m a y affect  d e v i ce rel i ab ility.  s y m b o l   p a r a m e t e r   min. max. u n i t   n o t e s   t stg st ora g e tem p e r at ure  -4 0  85  c     t a   o p e r at i n g  tem p erat u r e   -1 5   5 5   c       lead sol d er t e m p     260  c  for  10  seconds ,  1.6 mm  below seating  plane.  e s d       2   k v   al l   pi n s , h u m a n bo dy   m odel  m i l 88 3  m e t h od   3 015   v dc dc  s u p p l y  v o l t a ge  -0 .5  5. 5  v    -0 . 5   5 . 5   v   z1,   z 2   v in dc  i n put   v o l t a ge  -0.5   4 . 0   v  bl, br, bm  3.2 recommend operating condition  s y m b o l   p a r a m e t e r   m i n .   t y p. max. u n i t   n o t e s   t a ope r at i n g tem p erat ure  0    40  c     v dd po wer su p p l y  vol t a ge  4. 25  5. 0  5. 5  v    v n su ppl y   noi s e       10 0  m v   peak t o   peak  w i t h i n  0  -  8 0  m h z  z  distance from   lens  refere nce pla n e to surface  2. 3  2. 4  2. 5  m m   r e fer t o  fi gu re  4.  r   r e sol u t i o n   40 0   80 0     c p i     a   a c c e l e r a t i o n       2 0   g     f clk c l ock fre que n c y     24    m h z    f r   f r a m e   r a t e     3000   fram e s/sec   s   spee d  0  20  28  i n ches/ s ec 28 inc h es/sec  @400cpi  20 inc h es/sec  @800cpi  3.3  ac electrical characteristics  electrical characteristics ove r rec o mmended opera ting  cond itio n s . typ i cal v a lu es at 25   c, v dd  = 5. 0  v ,  f clk   =  24  m h z   s y m b o l   p a r a m e t e r s   min. typ. m a x .   u n i t   n o t e s   tb  m ouse  b u t t o n  deb o unce  ti m e   -  10 .2 4 -   m s   tz  m ouse  z  de bo unce  ti m e   -  1. 02 4 -   m s           a l l  righ ts  st ri ct l y  res e rv ed  an y  p o r ti on  in  thi s   p a p e r sh al l   no t   b e  r e pr od uce d ,  c o p i e d  o r  tra n sf orm e d to a n y  ot her f o rm s w ith ou t   p e r m i s s i on .                                              p ix art ima g in g  in c .    e -ma il:  fae _ se rvice@ pix a rt.c om .tw                                                                                                                                       v 1 .0 ju ne. 20 08

 pixart imag ing inc.  PAW3504                                                                                    pure usb optical mouse sensor single chip    3.4 dc electrical characteristics  5 electrical characteristics ove r rec o mmended opera ting  cond itio n s . typ i cal v a lu es at 25   c, v dd  =5 .0   v ,  f clk =24  mh z.  s y m b o l   p a r a meter  min. typ. max. unit notes  ty pe:  usb mo use pwr  i dd su ppl y  c u r r ent    m ouse  m ovi ng  (n o r m a l )   -   1 0   -   m a   i dd su ppl y  c u r r ent   m ouse  n o t  m ovi n g   (sl eep )  -   5   -   m a   i dd su ppl y  c u r r ent   u s b su sp e n d  cu rr e n t  -   -   48 0 u a   ty pe: bl, b m , b r   r ph internal pull up resistance  -  50  -  kohm   v ih input hi gh vol t age  2.0 -   -  v    v il inpu t low  vo ltag e   -  -  0 . 8 v     t y p e : z1 ,  z2   r pd inter n al p u ll d o w n  resista n c e   -  50  -  ko hm   v ih input hi gh vol t age  2.0 -   -  v    v il inpu t low  vo ltag e   -  -  0 . 8 v     ty pe: usb dp,  dn  r ph internal pull up resistance  (usb  s p ec  5% )  -2 0% 1. 5 + 20 % k o h m   ty pe: oscin  v ih in p u t  hi gh  v o l t age  2. 1 -   -  v  whe n   d r i v i n g  f r om  an e x t e rn a l  so urce  v il inpu t low  vo ltag e   -  -  0 . 5 v   wh en   driv ing   fro m  an  ex ternal sou r ce  ty pe: vdd q   vd d q   i / o   volta ge  re fere nce  -   3. 3 -   v    3.5 button and z - wheel debounce t i ming  b u t t ons  an d  z  wheel   o f  p a w 3 5 0 4 d l y i n cl ude  det ect  a n d  deb o unce  f u nct i on  w h i c h a r e  har d ware i m pl em ent .   w h en   pr ess  butto n  inpu t signals n e ed   k eep i n g low  lev e l  up  to 9.216 m s . bu tto n fu n c ti on   j u st can catch   d a ta  o t h e rwise  d e b o u n c e fun c tio n  will j udg e it is  b oun ce issu e.  wh en   scro ll z  wh eel i n pu t si gn als  n eed k e epin g   tu rn ing  lev e l  up  to 0.896 m s . z wh eel fun c tio n ju st can  cat ch   d a ta o t h e rwise d e b oun ce fu n c tion   will jud g e  it is  b oun ce issu e.  and  t h e  h a rdware sam p le rate is 2u s so   i f   b o u n c e ti m e  is less th an   2 u s th e  d e bou n c e fun c tio n   will  ig no re it. fo llowing  th e b e l o w sp ecifications bu tton s  and   z wh eel  will wo rk   no rm all y .    a l l  righ ts  st ri ct l y  res e rv ed  an y  p o r ti on  in  thi s   p a p e r sh al l   no t   b e  r e pr od uce d ,  c o p i e d  o r  tra n sf orm e d to a n y  ot her f o rm s w ith ou t   p e r m i s s i on .                                              p ix art ima g in g  in c .    e -ma il:  fae _ se rvice@ pix a rt.c om .tw                                                                                                                                       v 1 .0 ju ne. 20 08

 pixart imag ing inc.  PAW3504                                                                                    pure usb optical mouse sensor single chip    4. z  and 2d/3d  assembly  6 len s p a ckage  l i d o b j e ct  sur f ace z   figure 4.  dis t ance fr om  le ns  re ference  plane to  sur face    figure 5.  2d assembl y   a l l  righ ts  st ri ct l y  res e rv ed  an y  p o r ti on  in  thi s   p a p e r sh al l   no t   b e  r e pr od uce d ,  c o p i e d  o r  tra n sf orm e d to a n y  ot her f o rm s w ith ou t   p e r m i s s i on .                                              p ix art ima g in g  in c .    e -ma il:  fae _ se rvice@ pix a rt.c om .tw                                                                                                                                       v 1 .0 ju ne. 20 08

 pixart imag ing inc.  PAW3504                                                                                    pure usb optical mouse sensor single chip      7         figure 6.  3d assembl y  for  mounti n g  ins t ructions   a l l  righ ts  st ri ct l y  res e rv ed  an y  p o r ti on  in  thi s   p a p e r sh al l   no t   b e  r e pr od uce d ,  c o p i e d  o r  tra n sf orm e d to a n y  ot her f o rm s w ith ou t   p e r m i s s i on .                                              p ix art ima g in g  in c .    e -ma il:  fae _ se rvice@ pix a rt.c om .tw                                                                                                                                       v 1 .0 ju ne. 20 08

 pixart imag ing inc.  PAW3504                                                                                    pure usb optical mouse sensor single chip    5. usb interface  8 5.1 usb command set description  ( usb descriptor )  the  usb   h o s t  det ect s  usb   m ouse de vi ce  pl u g -i n a n d  ass i gns  a  new  u n i que  ad d r ess t o   t h e u s b  m ous e de vi ce,  t h en a s ki ng  u s b  m ouse de vi ce f o r i n f o rm at ion  ab o u t  t h e  de vi ce de scri pt i o n, c o nfi g u r at i o n  descri pt i o n ,  a n d   assi gni ng  a c o nfi g u r at i o n  v a l u e  fo r  usb  m ouse  de vi ce d u ri ng  en um erat i on  peri od .  aft e r  en um erat i on, t h e  usb   m o u s e d e v i ce is ab le t o  tran sfer m o tio n  an d  b u tton   v a lue to th e  usb  ho st.  descripto r   t y p e   by te by te by te by te by te by t e   b y t e   b y te 1 2   0 1   1 0   0 1   0 0   0 0   0 0   0 8   3 a   0 9   1 0   2 5   0 0   0 1   0 1   0 2   devi ce desc ri pt o r   ( 1 8 by t e s)   0 0   0 1     0 9   0 2   2 2   0 0   0 1   0 1   0 4   a 0   co nf igu r ation  d e scr i p t or   (9  bytes)   32    0 9   0 4   0 0   0 0   0 1   0 3   0 1   0 2   interface desc riptor  (9 bytes)  0 0     0 9   2 1   1 0   0 1   0 0   0 1   2 2   3 e   hum a n interfa ce de vice de s c riptor   (9  by tes)  0 0     en dp oi nt   desc ri pt o r   (7   by t e s)   0 7   0 5   8 1   0 3   0 4   0 0   0 a     0 5   0 1   0 9   0 2   a 1   0 1   0 5   0 9   1 9   0 1   2 9   0 3   1 5   0 0   2 5   0 1   9 5   0 3   7 5   0 1   8 1   0 2   9 5   0 1   7 5   0 5   8 1   0 3   0 5   0 1   0 9   0 1   a 1   0 0   0 9   3 0   0 9   3 1   1 5   8 1   2 5   7 f   7 5   0 8   9 5   0 2   8 1   0 6   c 0   0 9   3 8   1 5   8 1   2 5   7 f   7 5   hum a n interfa ce de vice report  descri pt o r   ( 6 2 by t e s, 3d 3b )   0 8   9 5   0 1   8 1   0 6   c 0       lan gua ge s t ri n g  descri pt o r   ( 4   by t e s)   0 4   0 3   0 9   0 4           m a nu fact u r e s t ri ng  desc ri pt o r   pix a r t   pro d u ct  stri ng  descri pto r   usb opt i ca l   m o use  c o n f i g urat i o n st ri n g  descri pt or  hi d-c o m p l i a nt   m o u s e  a l l  righ ts  st ri ct l y  res e rv ed  an y  p o r ti on  in  thi s   p a p e r sh al l   no t   b e  r e pr od uce d ,  c o p i e d  o r  tra n sf orm e d to a n y  ot her f o rm s w ith ou t   p e r m i s s i on .                                              p ix art ima g in g  in c .    e -ma il:  fae _ se rvice@ pix a rt.c om .tw                                                                                                                                       v 1 .0 ju ne. 20 08

 pixart imag ing inc.  PAW3504                                                                                    pure usb optical mouse sensor single chip    5.2 usb data report format  9 the usb  re po r t   has  t w o   dat a  f o rm at s,  depe n d i ng o n  bo ot  or  rep o rt  p r ot ocol   i s   sel ect ed. o n e  ki n d  o f  dat a   f o rm at   i s   t h e bo ot  pr ot ocol  use d   i n   l e gacy   en vi r o nm ent   as 5. 2. 1.   t h e ot he r ki n d  o f  dat a   f o rm at   i s   usb  re po rt  pr ot oc ol   fo rm at  whi c h i n cl u d es z - whe e l   m ovem e nt  d a t a  i n  t h e  f o u r t h   by t e  as  5. 2. 2.  the  z- w h eel  i s  m oved  fo r w a r d  t h e  fo urt h   by t e  dat a  i s  0 1 h , t h e z - w h eel  i s  m ove d  back wa rd  t h e fo urth   b y te d a t a  is ffh,  and  t h e z-wh eel is i d le th e  fo urt h   by t e  dat a  i s  0 0 h .  5.2.1 usb boot pr otocol for  legacy operation  b y t e   b i t   symb o l   descripti o n   0  b l   1  = left  but t o n   p r esse d  1  b r   1 = r i ght   b u t t o n  press e d  2  b m   1 = m i ddl e  b u t t on  p r esse d  1  3 ~   7  nc   r e serve d   2  0 - 7  x0   ~   x 7 x  d a ta (d0  - d7 ). a po sitiv e  v a lu e i n d i cates m o tio n  to  t h e  righ t; a n e g a tive v a lu e  in d i cates m o tio n  to th e left. bi t 0  =  lsb.  3  0 - 7  y0   ~   y 7 y  d a ta (d0  - d7 ). a po sitiv e  v a lu e i n d i cates d e v i ce m o tio n up ward ; a  n e gativ e  val u e i ndi cat es  m o t i on d o w n war d .  b i t  0 =  lsb .   5.2.2 usb report pr otocol  b y t e   b i t   symb ol descripti o n   0  b l   1  = left  but t o n   p r esse d  1  b r   1 = r i ght   b u t t o n  press e d  2  b m   1 = m i ddl e  b u t t on  p r esse d  3   b 4   reserv ed     4   b 5   reserv ed     1  5 ~   7  nc   r e serve d   2  0 - 7  x0   ~   x 7   x  d a ta (d0  - d7 ). a po sitiv e  v a lu e i n d i cates m o tio n  to  t h e  righ t; a n e g a tive v a lu e  in d i cates m o tio n  to th e left. bi t 0  =  lsb.  3  0 - 7  y0   ~   y 7   y  d a ta (d0  - d7 ). a po sitiv e  v a lu e i n d i cates d e v i ce m o tio n up ward ; a  n e gativ e  val u e i ndi cat es  m o t i on d o w n war d .  b i t  0 =  lsb .   4  0 - 7  z0  ~  z7 z-wh eel m o tio n   d a ta (d0  - d7 ). a po sitiv e  v a lu e i n d i cates d e v i ce m o tio n  do w n wa rd;  a  n e gat i v e  val u e  i ndi cat es m o t i on  up wa rd . t h e  z0  - z 7  l i m it  val u e i s   7. bit 0  = lsb.    a l l  righ ts  st ri ct l y  res e rv ed  an y  p o r ti on  in  thi s   p a p e r sh al l   no t   b e  r e pr od uce d ,  c o p i e d  o r  tra n sf orm e d to a n y  ot her f o rm s w ith ou t   p e r m i s s i on .                                              p ix art ima g in g  in c .    e -ma il:  fae _ se rvice@ pix a rt.c om .tw                                                                                                                                       v 1 .0 ju ne. 20 08

 pixart imag ing inc.  PAW3504                                                                                    pure usb optical mouse sensor single chip    6. refer e ncing  application cir c uit  10 4.  u s b  c a b l e  c o n n e cto r  jp 1  is  s u g g e s t e d  t o   ha s  th e  pi n  se qu en ce  l ike  t h i s : c7 27p f *r 2 o p e n u1 pa w 3 5 0 4 3 7 4 8 9 2 5 6 10 11 12 13 1 14 le d vd da vd dq d+ d- bl vs s vd d5 v br bm z2 z1 os c i n o s c o u t r 5 33 oh m 2 .  *r 3 is   l e f t  fo r p a n 3 5 0 2   r c  os ci ll at or + c 4 1uf vd d_ 5v bl vd d_ 5v _1 0r vd d_ 5v jp 1 u s b ca bl e vb u s gn d sh i e l d d- d+ + c2 10 uf r1 1.  * r 2  i s   le ft  f o r  pa n3 40 1  wi th  p s / 2   in te rf ac e *r 3 o p e n c1 0. 1 u f vd d_ 5v _1 0r vb us ,  gn d,  s h i e l d ,  d - ,   d+ bm 3.  r 4 , r 5 , c 6 , c 7  a r e  fo r  em ci mm un it y y1 24 m h z d1 l e d vd d _5v en sw 1 z2 z1 co m no te : br c5 0. 1uf c6 27 pf r 6 10  oh m r 4 33 oh m + c3 1u f   fig u re  7 .  applica t io n c i rcui t  fo r  PAW3504   6.2 pcb layout guideline   the  following  gui delines a p ply to co m p onent placem ent and  routing  on th e pcb. that  will  get an  opti mum   emc so lu tion   an d track i ng   perfo r m a n ce.  6.2.1 key components placemen t rules  1. place  res o na tor (y1) near sensor pin1  a n d  pi n 14.    2.  place bulk c a pacitor (c 2)  a n d by pass  (c5) nea r  the  usb  cable.   3.  place c1 and c 3   near  se nsor  pin 6 and pin 7.   4.  the  c 6 / c 7  a n d  r 4 / r 5  s h o u l d be  pl ace d as  cl ose t o  t h e  u s b  c a b l e .   6.2.2 routing rules  1.   c a ps  f o r  pi n s  4,  6 ,   7 t r ace  l e ngt h m u st  be l e ss t h a n   5 m m .  2.  the  trace le ngt h  of oscout, osc i n must  be less t h an 10 mm .  3. othe r ge ner a l  rules refe r fi le?pa w 3 5 0 4 d ly  pcb   lay o u t  g u ide? a l l  righ ts  st ri ct l y  res e rv ed  an y  p o r ti on  in  thi s   p a p e r sh al l   no t   b e  r e pr od uce d ,  c o p i e d  o r  tra n sf orm e d to a n y  ot her f o rm s w ith ou t   p e r m i s s i on .                                            p ix art ima g in g  in c .    e -ma il:  fae _ se rvice@ pix a rt.c om .tw                                                                                                                                       v 1 .0 ju ne. 20 08
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 pixart imag ing inc.  PAW3504                                                                                    pure usb optical mouse sensor single chip    7. package information  12 7.1 package outline draw ing  9 10 11 23 4 5 6 13 . 208 0. 5 2 0 0. 457 0. 018 1. 7 7 8 0. 0 7 0 5.334 0.210 0. 8 0 0.031 5. 6 0 . 220 5. 0 8 0 0. 2 0 0 6.604 0.260 1 23 4 5 6 9 10 11 12 1 4. 5 5 0.179 7. 8 7 4 0. 3 1 0 1. 42 0. 0 5 6 10 . 1 6 0.400 5. 0 8 0.200 1. 0 2 0.0 4 0 0. 2 5 4 0. 0 1 0 3.20 0.126 notes : 1 .     a ll d i me ns ions  in  mm/ in c h . 2 .     a ll d i m e nsions tolerance :   +/ -  0 . 10 m m 3 .   max m umflas h :  +0.2mm 4.064 0.16 0 12 8 13 14 7 7 8 13 14 max .  1 2 14 . 2 2  + / -   0 . 2 0 . 5 6 0  +/- 0 . 007 9   figure  8. pac k age outline  drawing   a l l  righ ts  st ri ct l y  res e rv ed  an y  p o r ti on  in  thi s   p a p e r sh al l   no t   b e  r e pr od uce d ,  c o p i e d  o r  tra n sf orm e d to a n y  ot her f o rm s w ith ou t   p e r m i s s i on .                                            p ix art ima g in g  in c .    e -ma il:  fae _ se rvice@ pix a rt.c om .tw                                                                                                                                       v 1 .0 ju ne. 20 08

 pixart imag ing inc.  PAW3504                                                                                    pure usb optical mouse sensor single chip    7.2 recommended pcb mechanical cutouts and spacing  13 9. 0 6 8 0. 3 5 7 7. 5 4 4 0. 2 9 7 10 .2 21 0.4 0 2 1.19 0. 0 4 7 16 . 9 4 2 0.66 7 6. 9 8 5 0 . 275 ba c k  s i d e 8. 8 9 0 . 350 27.94 1. 1 0 0 1. 7 7 8 0. 0 7 0 3. 2 5 1 0. 1 2 8 4.06 4 0.1 6 0 12 .877 0. 5 0 7 7 23 4 5 6 8 13 12 1 1 1 0 9 1   14 0. 7 1 1 0. 0 2 8 0. 71 1 0. 02 8 a l l dimension  : mm / i nch   figure 9.  rec o mmended p c b mech anic al cutouts  and spacing   8. update history  versio n   u p d a t e   da t e   v1.0   creatio n ,  prelimin ary 1 st  versi o n   0 6 / 09/ 20 0 8                                     no te:   th e part no .  o f  th e m o u s e  pro d u c t   with   prefix  "p an"  s h al l   no t  be m a de,  sol d ,  o ffe re d t o  se l l ,  i m port e d  or  use d  i n  o r  i n t o   usa ,  c a n a da, ja pan a n d  eu.  f o r "p an" , pi x a rt  h a s onl y  gai n ed  t e rri t o ry -l i m ited pat e n t   licen se fro m  av ago .    av ago  reserv e  righ t to  tak e  leg a l  actio n  ag ain s t  o u r cu sto m ers  who   fails to  co m p ly th e  ab ov e term .  please note that pixart will not d e fe n d , ind e m n ify, o r  p r ov id e an y assistan ce to  ou r  cu sto m er s who  f a il to co m p ly th e ter m .   i f   yo u do no t  a g r ee th e term,  pixa rt  w i l l no t  d e li v e r "pa n "  products to   y o u .   a l l  righ ts  st ri ct l y  res e rv ed  an y  p o r ti on  in  thi s   p a p e r sh al l   no t   b e  r e pr od uce d ,  c o p i e d  o r  tra n sf orm e d to a n y  ot her f o rm s w ith ou t   p e r m i s s i on .                                            p ix art ima g in g  in c .    e -ma il:  fae _ se rvice@ pix a rt.c om .tw                                                                                                                                       v 1 .0 ju ne. 20 08
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