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		  w567sxxx data sheet      8-channel speech+melody processor  (banddirector tm  series)     publication release date: october 15, 2003                  - 1 -    revision a8  table of contents-  1.   general des cription ......................................................................................................... 2   2.   features ....................................................................................................................... .......... 3   3.   pin descri ption ..................................................................................................................... 4   4.   block di agram .................................................................................................................. .... 5   5.   electrical chara cteristics ........................................................................................... 5   5.1   absolute maxi mum rati ngs ............................................................................................... 5   5.2   dc characte ristics ............................................................................................................. 6   5.3   ac characte ristics ............................................................................................................. 7   6.   typical application circui t ............................................................................................. 8   7.   revision history ............................................................................................................... ... 9    

 w567sxxx    - 2 -    1. general description  the w567sxxx is a powerful microcontroller (uc) dedicated to speech and melody synthesis  applications. with the help of the embedded 8-bi t microprocessor & dedicated h/w, the w567sxxx  can synthesize 8-channel speec h+melody simultaneously.    the two channels of synthesized speech can be in di fferent kinds of format, for example adpcm and  mdpcm. the w567sxxx can provide 8-channel high-quality  winmelody tm  , which can emulate the  characteristics of musical inst ruments, such as piano and violin . the output of speech/melody  channels are mixed together through the on-chip digital  mixer to produce colorful effects. the mixer is  further processed to drive dual speakers with ster eo effects. with these hardware resources, the  w567sxxx is very suitable for high-qualit y and sophisticated scenario applications.  the w567sxxx is also capable of transmitting infrared  (ir) signals with on-chip carrier generator. as a  result, toys can be designed to interact with each other  for more play values. a serial interface can be  supported as external memory for memory  expansion or content-updateable applications.    besides, the w567sxxx is equipped with a 4-channel anal og-to-digital converter (adc). with adc, a  toy can respond to environment conditions such as temperature or pressure via sensory devices.  therefore, toys with adc can  behave vividly than ever before.    the w567sxxx family contains several items with di fferent playback duration as shown below: (@5-bit  mdpcm algorithm, 6 khz sampling rate)  item  w567s010  w567s015  w567s020  w567s025  w567s030  W567S040  *duration  14 sec.  18 sec.  27 se c.  31 sec.  35 sec.  52 sec.  item  w567s060  w567s080  w567s100  w567s120  w567s150  w567s170  duration  60 sec.  104 sec.  116 se c.  129 sec.  163 sec.  197 sec.  item  w567s210  w567s260  w567s301  w567s341      duration  232 sec.  265 sec.  300 sec.  334 sec.      note:   *: the duration time is based on 5-bit mdpcm at 6 khz samp ling rate. the firmware library and timber library have been  xcluded from user?s rom space  for the duration estimation.   

 w567sxxx    publication release date: october 15, 2003                  - 3 -    revision a8   2. features  ?   wide range of operating voltage:      ?   8 mhz @ 3.6 volt ~ 5.5 volt    ?   4 mhz @ 2.4 volt ~ 5.5 volt  ?  power management:    ?   4 ~ 8 mhz system clocks, with ring type    ?   stop mode for stopping all ic operations  ?   provides up to 8 inputs and 24 i/o pins  ?  current-type digital-to -analog converter (dac):    ?   8-bit resolution with programmable output current    ?   2 speaker outputs for stereo applications  ?   f/w speech synthesis with multip le format support:  adpcm/mdpcm/pcm  ?   2 speech synthesis 1   channels at programmable sample rate  ?   8 melody channels that can emulate c haracteristics of musical instruments  ?   8-input/10-bit-resolution mixer can mi x the speech and melody signals flexibly  ?   dynamic control of the channel assignment to  the dual speaker output for stereo effects    ?   built-in ir carrier generation circuit for simplifying firmware ir application  ?   4-channel adc interface (w567s301~s341) with  maximum 4-khz sampling rate and 6-bit  effective resolution  ?   built-in 9 timers for speech/melody  synthesis and general purpose applications  ?   built-in 10*7 multiplier  ?   built-in watch-dog timer (wdt) and low voltage detect (lvd)  ?   built-in 32khz crystal oscillator with divi der for time-keeping application in w567s080 ~ s341  ?   built-in serial interface manager (sim) in w567s080 ~ s341  ?   support powerscript for developing codes in easy way  ?   full-fledged development system    ?   source-level ice debugger    ?   event synchronization mechanism    ?   compatible with w566b/c & w588s system    ?   user-friendly gui environment  ?   available package form: (cob is essential)    ?    w567s010, s015, s020,  s025, s030:  lqfp48     ?    W567S040, s060:  qfp64     ?    w567s080 ~ s120:  lqfp80     ?    w567s150 ~ s341:  lqfp100                                                           1   more speech channels are avail able for 8-bit pcm format in the remaining melody channels.   

 w567sxxx    - 4 -  3. pin description  pin name  i/o  function  resetb  in  ic reset input, low active.  xin  in  32 khz crystal oscillator with  divider for time-keeping application  xout  out  32 khz crystal oscillator wi th divider for time-keeping application  osc  in  main-clock oscillation input. only ring  type is used. connect to gnd via the  oscillation resistor.  ip0[3:0] /  ip0[7:4]  in  general input port with pull-high selection. each 2 input pins can be  programmed to generate interrupt request and used to release ic from  stop mode.  ip0[3:0] are used as the input of adc.  ip0.0 is the input pin of channel 0  and ip0.3 is the input pin of channel 3, and so on.  bp0[7:0]  i/o  general input/output pins. when used as output pin, it can be open?drain  or cmos type and it can sink 8ma  for high-current applications. when  used as input pin, there may have  a pull-high option and generate interrupt  request to release ic from stop mode.  when bp0[7] is used as output pin, it  can be the ir transmission carrier for  ir applications.  bp1[7:0]    i/o  general input/output pins. when used as output pin, it can be open?drain  or cmos type. when used as input pin, there may have a pull-high option  and generate interrupt request to re lease ic from stop mode.  when serial interface is enabled, bp1[6:4 ] are used as serial interface pins.  bp2[7:0]    i/o  general input/output pins. when used as output pin, it can be open?drain  or cmos type. when used as input pin, there may have a pull-high option  and generate interrupt request to re lease ic from stop mode.  *vrb  out  reference-bottom voltage of adc. theor etically, the converted codes 0 ~  255 will be uniformly distributed bet ween vrb and avdd. voltages below  vrb will be mapped to code 0.  *cin  in  capacitor input for adc.  *cout  out  capacitor output for adc.  *av dd   out  adc regulator output voltage.  dac0  out  current type dac speaker output 0.  dac1  out  current type dac speaker output 1.  test  in  test input, internally pulled lo w. do not connect during normal operation.  v dd  (v dd1 )  power  positive power supply.  v ss  (v ss1 )  power  negative power supply.  *v dda   power  positive power supply for adc module.  *v ssa   power  negative power supply for adc module.  *: only w567s301~s341 provides these pins for adc application.   

 w567sxxx    publ i c at i on rel e ase dat e : oct ober 15, 2003                  - 5 -    revi si on a8   4. block  diagram    timing generator 8 bits up data ram program rom speaker driver interrupt controller timers & hq generator i/o wdt 4 channels adc mixer   address/data     bus osc bp1[7:0] dac0 resetb speaker driver dac1 ip0[3:0] or ip0[7:4] xin xout serial interface bp1[6:4] vrb cin ip0[3:0] cout bp2[7:0] bp0[7:0]   5. electrical  characteristics  5.1  absolute maximum ratings  p a r a m e t e r   r a t i n g   u n i t   supply voltage to ground potential  -0.3 to +7.0  v  d.c. voltage on any pin to ground potential  -0.3 to v dd  + 0 .3  v  operating temperature  0 to +70  q c  storage temperature  -55 to +150  q c  note: ex posure to conditions bey ond those lis ted under absolute max i mum ratings may  adversely  affect the life and reliability   of the device.     

 w567sxxx    - 6 -  5.2 dc characteristics  (v dd ? v ss  = 4.5 v, f m  = 8 mhz, ta = 25  c, no load unless otherwise specified)  spec.  parameter  sym.  test conditions  min.  typ.  max.  unit f sys  = 4 mhz  2.4  -  5.5  v  operating voltage  v dd   f sys  = 8 mhz  3.6  -  5.5  v  operating current  i op   f sys  = f m , normal  operation  -  15  20  ma  standby current  i sb   stop mode  -  1  2   a  32khz crystal current  i 32k   f osc  disable, no load,  wake up frequency: 2hz  -  6  15   a  input low voltage  v il   all input pins  v ss   -  0.3 v dd   v  input high voltage  v ih   all input pins  0.7 v dd   -  v dd   v  v out  = 0.4v, all output  pins except bp0  -  -  4  ma  output low current  i ol   v out  = 0.4v, bp0 only    -  -  8  ma  output high current  i oh   v out  = 2.4v, all output  pins  -4  -  -  ma  dac full scale current  i dac   v dd  =    4.5v, rl = 100 ?   -2.4  -4.0  -3.0  -5.0  -3.6  -6.0  ma  adc analog input  voltage  v an     v rb   -  av dd   v  adc reference-bottom  voltage  v rb   i rb  Q  6 ma  0.6  0.8  1.0  v  adc input impendence  r adc     30  -  -  m ?   all input pins except  resetb  200  -  -  k ?   pull high resistance  r in   reserb  100  -  -  k ?    

 w567sxxx    publ i c at i on rel e ase dat e : oct ober 15, 2003                  - 7 -    revi si on a8   5.3 ac  characteristics  (v dd -v ss  = 4.5 v, f m   = 8 mhz, ta = 25 q c; no load unless otherw i se specified)  spec.  p a r a m e t e r   s y m .   test  c o n d i t i o n s   m i n .   t y p .   m a x .   unit ring type, *rosc = 330 k :   3 . 6   4   4 . 4   m a i n - c l o c k   f m   ring type, *rosc = 160 k :   7 . 2   8   8 . 8   mhz  cy cle time  t cy c   f sy s  = 8 mhz  125  -  dc  ns  main-clock wake-up  stable time  t ws m   ring type, r = 160 k :   -   3   5   m s   main-clock frequency  deviation, ring type  ' f f   min min max f f - f   -   3   7 . 5   %   resetb ac tive width  t res   a f t e r   f sy s  stable  4  -  -  t cy c   fixed av dd 2   -   -   6   b i t s   adc resolution    av dd   = 3.6 ~ 5.5v  -  -  5  bits  a dc a ccuracy   e bit    -   -   d 1  lsb  conversion rate = 8 khz,  f sy s  = 4 mhz  -   2 0 0 0   -   p f   adc capacitor  c adc   conversion rate = 16 khz,  f sy s  = 8 mhz  -   1 0 0 0   -   p f   adc conversion time  t con     512/f m -  32k/f m   p s  adc stable time  t ads   a v dd   = v dd   = 3v  -  -  2  p s  *: ty pical rosc value for each part  number should refer to design guide.                                                             2   av dd  is a fixed voltage, for example av dd  = 3.6v, 4.5v, or 5.5v.    

 w567sxxx    - 8 -  6.  typical application circuit      ? ?a?? a? ? ??? ???a   ??a ??? a?? ? ?? ?? t? ??t? ??  ?   ??? ?  ???  ????  ??? ????  ??? ?? ?  ??  ? ??t?? ???   ???t ?? ?? ?  ??3  ? ?  ? ??t         notes:  1.  the ty pical value of rosc is 160 k :  for 8 mhz and 320 k :  for 4 mhz and should be connected to gnd (v ss ).  2.  please refer to design guide to get  ty pical rosc value for each part number.  3.  for w567s080~s341, v ss 1 should be connected to v ss ; and v dd 1 should be connected to v dd  in pcb lay out.  4.  the rs value is suggested in 270 :  ~ 1k :  to limit too large dac output current flow ing into transistor.  5. the  10 :  and 0.1 p f betw een v dd , v dd 1 and gnd are optional to filter pow er noise.  6.  the capacitor, 4.7  p f, shunts betw een v dd   and  g nd  is  necessary   as  pow er stability .  but the value of capacitor is  depend on the application.  7.  the above application circuits  are for reference only .  no w a rranty  for mass production.   

 w567sxxx    publication release date: october 15, 2003                  - 9 -    revision a8   7. revision history  revision  date  modifications  a1  april 2002  preliminary release.  a2  july 11, 2002  w567s020 created.  2 speech channels for entire series.  wording modification.  a3  july 31, 2002  modify pin description  modify dc/ac electrical characteristics  a4  oct. 15, 2002  remove sim out of from W567S040 ~ s060  define rosc value in ac electrical characteri  a5  nov. 15, 2002  page 2, provides up to 8 input pins  page 2, available package  a6  may 15, 2003  add a table to show all w567sxxx duration in page 1  add  powerscript tm  function in feature list  update available package  rename rtc as 32 khz crystal  update application circuit  a7  sep 10, 2003  change part number w567s300 as w567s301  change part number w567s340 as w567s341    page 3, add low voltage detect (lvd) feature  a8  oct. 15, 2003  update application circuit and notes.     

 w567sxxx    - 10 -                                                    headquarters no. 4, creation rd. iii, science-based industrial park, hsinchu, taiwan tel: 886-3-5770066 fax: 886-3-5665577 http://www.winbond.com.tw/ taipei office tel: 886-2-8177-7168 fax: 886-2-8751-3579 winbond electronics corporation america 2727 north first street, san jose, ca 95134, u.s.a. tel: 1-408-9436666 fax: 1-408-5441798 winbond electronics (h.k.) ltd. no. 378 kwun tong rd.,  kowloon, hong kong fax: 852-27552064 unit 9-15, 22f, millennium city,  tel: 852-27513100 please note that all data and specifications are subject to change without notice. all the trade marks of products and companies mentioned in this data sheet belong to their respective owners. winbond electronics (shanghai) ltd. 200336 china  fax: 86-21-62365998 27f, 2299 yan an w. rd. shanghai,  tel: 86-21-62365999 winbond electronics corporation japan shinyokohama kohoku-ku,  yokohama, 222-0033 fax: 81-45-4781800 7f daini-ueno bldg, 3-7-18  tel: 81-45-4781881 9f, no.480, rueiguang rd., neihu district, taipei, 114,     taiwan, r.o.c.    
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