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		  isd/winbond  2727 north first street, san jose, ca 95134  tel: 408/943-6666  fax: 408/544-1787  http://www.isd.com june 2000 figure:  isd4003 series block diagram general description the isd4003 chipcorder ?   products provide high- quality, 3-volt, single-chip record/playback solu- tions for 4- to 8-minute messaging applications which are ideal for cellular phones and other por- table products. the cmos-based devices include an on-chip oscillator, antialiasing filter, smoothing filter, automute? feature, audio amplifier, and high density, multilevel flash storage array. the isd4003 series is designed to be used in a micro- processor- or microcontroller-based system. ad- dress and control are accomplished through a serial peripheral interface (spi) or microwire serial interface to minimize pin count. recordings are stored in on-chip nonvolatile memory cells, providing zero-power message storage. this unique, single-chip solution is made possible through isd?s patented multilevel storage technology. voice and audio signals are stored directly into memory in their natural form, providing high-quality, solid-state voice reproduction. isd4003 series single-chip voice record/playback devices 4-, 5-, 6-, and 8-minute durations

 isd4003 series  ii voice solutions in silicon ?   table:  isd4003 series summary part number duration  (minutes)  input sample rate (khz) typical filter pass band  (khz) isd4003-04m 4.0 8.0 3.4 isd4003-05m 5.0 6.4 2.7 isd4003-06m 6.0 5.3 2.3 isd4003-08m 8.0 4.0 1.7 features  � single-chip voice record/playback solution � single +3 volt supply � low-power consumption ? operating current: i cc  play = 15 ma (typical) i cc  rec = 25 ma (typical) ? standby current: 1 a (typical) � single-chip durations of 4, 5, 6, and 8 minutes � high-quality, natural voice/audio reproduction � automute feature provides background noise  attenuation during periods of silence � no algorithm development required � microcontroller spi or microwire?  serial  interface � fully addressable to handle multiple  messages � nonvolatile message storage � power consumption controlled by spi  or microwire control register � 100-year message retention (typical)  � 100k record cycles (typical) � on-chip clock source � available in die form, pdip, soic, tsop, and  chip scale packaging (csp) � extended temperature (?20c to + 70c) and  industrial temperature (?40c to +85c)  versions available
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 figure 1:  isd4003 series tsop and pdip/soic pinouts 28-pin tsop isd4003 pdip/soic isd4003

 	
 2 voice solutions in silicon ? figure 2:  isd4003 csp pinout name ball location tsop  pin # 9 66$ $  $0&$3 $  $1$,1 $  9 66$ %  $8'287 %  $1$,1r %  9 &&$ %  9 66' &  9 66' & 1$ 9 &&' & 1$ 9 66$ &  026, '  6&/. '  ;&/. '  5$& '  0,62 (  66 (  9 &&' (  ,17 (  name ball location tsop  pin # $ $ $ % % % % & & & & ' ' ' ' ( ( ( ( %rwwrp9lhz  		
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  figure 3:  isd4003 series ana in modes

 	
 4 voice solutions in silicon ? 
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 isd4003 series 10 voice solutions in silicon ? 1. typical values: t a  = 25c and 3.0 v. 2. all min/max limits are guaranteed by isd via electrical testing or characterization. not all specifications are 100 percent  tested. 3. low-frequency cut off depends upon the value of external capacitors (see pin descriptions). 4. single-ended input mode. in the differential input mode, v in  maximum for ana in+ and ana in? is 16 mvp-p. 5. sampling frequency can vary as much as 2.25 percent over the commercial temperature, and voltage ranges,  and ?6/+4 percent over the extended temperature, industrial temperature and voltage ranges. for greater stability,  an external clock can be utilized (see pin descriptions). 6. playback and record duration can vary as much as 2.25 percent over the commercial temperature and voltage  ranges, and ?6/+4 percent over the extended temperature, industrial temperature and voltage ranges. for greater  stability, an external clock can be utilized (see pin descriptions). 7. filter specification applies to the antialiasing filter and the smoothing filter. therefore, from input to output, expect a  6db drop by nature of passing through both filters. 8. the typical output voltage will be approximately 570mvp-p with v in  at 32mvp-p. 9. for optimal signal quality, this maximum limit is recommended. 10. when a record command is sent, t rac =t rac +t raclo  on the first row addressed. t play playback duration isd4003-04m isd4003-05m isd4003-06m isd4003-08m 4 5 6 8 min min min min (6) (6) (6) (6) t pud power-up delay isd4003-04m isd4003-05m isd4003-06m isd4003-08m 25 31.25 37.5 50 msec msec msec msec t stop  or t pause stop or pause in  record or play isd4003-04m isd4003-05m isd4003-06m isd4003-08m 50 62.5 75 100 msec msec msec msec t rac rac clock period isd4003-04m isd4003-05m isd4003-06m isd4003-08m 200 250 300 400 msec msec msec msec (10) (10) (10) (10) t raclo rac clock low  time isd4003-04m isd4003-05m isd4003-06m isd4003-08m 25 31.25 37.5 50 msec msec msec msec t racm rac clock period  in message  cueing mode isd4003-04m isd4003-05m isd4003-06m isd4003-08m 125 156.3 187.5 250 sec sec sec sec t racml rac clock low  time in message  cueing mode isd4003-04m isd4003-05m isd4003-06m isd4003-08m 15.63 19.53 23.44 31.25 sec sec sec sec thd total harmonic distortion 1 2 % @ 1 khz v in ana in input voltage 32 mv peak-to-peak (4) (8) (9) table 7: ac parameters  (packaged parts) symbol characteristic min (2) typ (1) max (2) units conditions
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 14 voice solutions in silicon ? 
 figure 6:  timing diagram figure 7:  8-bit command format

 	
 15 isd figure 8:  16-bit command format figure 9:  playback/record and stop cycle

 	
 16 voice solutions in silicon ? figure 10:  application example using spi (1)  7klvdssolfdwlrqh[dpsohlvirulooxvwudwlrqsxusrvhvrqo\,6'pdnhvqruhsuhvhqwdwlrqruzduudqw\wkdwvxfk dssolfdwlrqzlooehvxlwdeohirusurgxfwlrq  3ohdvhpdnhvxuhwkhe\sdvvfdsdflwru&lvdvforvhdvsrvvleohwrwkhsdfndjh

 	
 17 isd figure 11:  application example using microwire (1)  7klvdssolfdwlrqh[dpsohlvirulooxvwudwlrqsxusrvhvrqo\,6'pdnhvqruhsuhvhqwdwlrqruzduudqw\wkdwvxfk dssolfdwlrqzlooehvxlwdeohirusurgxfwlrq  3ohdvhpdnhvxuhwkhe\sdvvfdsdflwru&lvdvforvhdvsrvvleohwrwkhsdfndjh figure 12:  application example using spi port on microcontroller (1)  7klvdssolfdwlrqh[dpsohlvirulooxvwudwlrqsxusrvhvrqo\,6'pdnhvqruhsuhvhqwdwlrqruzduudqw\wkdwvxfk dssolfdwlrqzlooehvxlwdeohirusurgxfwlrq  3ohdvhpdnhvxuhwkhe\sdvvfdsdflwru&lvdvforvhdvsrvvleohwrwkhsdfndjh

 	
 18 voice solutions in silicon ? figure 13:  application example using spi with a chip scale packaged device  7klvdssolfdwlrqh[dpsohlvirulooxvwudwlrqsxusrvhvrqo\,6'pdnhvqruhsuhvhqwdwlrqruzduudqw\wkdwvxfk dssolfdwlrqzlooehvxlwdeohirusurgxfwlrq  3ohdvhpdnhvxuhdooe\sdvvfdsdflwruvduhdvforvhdvsrvvleohwrwkhsdfndjh  *urxqgsodqhpxvwehxvhgwrfrqqhfwdoo9 66$ slqvwrjhwkhu,idjurxqgsodqhlvqrwdydlodeohwkhqdvkruw dqgorzlpshgdqfhsdwklvqhfhvvdu\  5rxwh$1$,1dqg$1$,1dzd\iurp9 &&' dqg9 66' uhwxuqsdwkv  %ldvlqjiruhohfwuhwplfurskrqhpxvwfrphiurp9 &&$ dqg9 66$   $0&$3pxvwuhwxuqwr9 66$   7udfhviurp9 &&' wrwkh/'2/rz'ursrxwuhjxodwrudqgiurp9 66' wrwkh/'2jurxqgvkrxogehdvwklfndv srvvleoh7khglvwdqfhehwzhhqwkhvhwzrwudfhvvkrxogehdvvkruwdvsrvvleoh

 	
 19 isd  figure 14:  28-lead 8x13.4 mm plastic thin small outline package (tsop) type i (e)  127( /hdgfrsodqdulw\wrehzlwklqlqfkhv table 13: plastic thin small outline package (tsop) type i (e) dimensions inches millimeters min nom max min nom max / 	9	 	9 	
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 20 voice solutions in silicon ? figure 15:  28-lead 0.600-inch plastic dual inline package (pdip) (p)  table 14: plastic dual inline package (pdip) (p) dimensions inches millimeters min nom max min nom max / , ,	 , 
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 21 isd figure 16:  28-lead 0.300-inch plastic small outline integrated circuit (soic) (s)  127( /hdgfrsodqdulw\wrehzlwklqlqfkhv table 15: plastic small outline integrated circuit (soic) (s) dimensions inches millimeters min nom max min nom max / 	@	, 	@	 	@,, ,@, ,@h
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 22 voice solutions in silicon ? figure 17:  isd4003 series bonding physical layout 1   (unpackaged die)  7khedfnvlghriglhlvlqwhuqdoo\frqqhfwhgwr9 66 ,w 0867127 ehfrqqhfwhgwrdq\rwkhusrwhqwldorugdpdjh pd\rffxu  'rxeoherqguhfrpphqghg  7klviljxuhuhiohfwvwkhfxuuhqwglhwklfnqhvv3ohdvhfrqwdfw,6'dvwklvwklfnqhvvpd\fkdqjhlqwkhixwxuh  i. " bd,a," id9@ha," ii. 6 ,,a	" iii. )*
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 23 isd  'rxeoherqguhfrpphqghg table 16: isd4003 series device pin/pad designations,  with respect to die center (m) pin pin name x axis y axis 8 66$ 8 66 /#)&
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 24 voice solutions in silicon ? figure 18:  isd4003 chip scale package (csp) (z) table 17: csp dimensions symbol min. nom. max. />>	 /  	, > > /  >	> ( 	
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