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		 ISD4003 Series
Single-Chip Voice Record/Playback Devices 4-, 5-, 6-, and 8-Minute Durations
GENERAL DESCRIPTION
The ISD4003 ChipCorder(R) Products provide highquality, 3-volt, single-chip Record/Playback solutions for 4- to 8-minute messaging applications which are ideal for cellular phones and other portable products. The CMOS-based devices include an on-chip oscillator, antialiasing filter, smoothing filter, AutoMuteTM feature, audio amplifier, and high density, multilevel Flash storage array. The ISD4003 series is designed to be used in a microprocessor- or microcontroller-based system. Address 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.
Figure: ISD4003 Series Block Diagram
June 2000 ISD/Winbond * 2727 North First Street, San Jose, CA 95134 * TEL: 408/943-6666 * FAX: 408/544-1787 * http://www.isd.com
ISD4003 Series
FEATURES
* Single-chip voice Record/Playback solution * Single +3 volt supply * Low-power consumption - Operating current: ICC Play = 15 mA (typical) ICC 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 MicrowireTM 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
Table: ISD4003 Series Summary
Part Number ISD4003-04M ISD4003-05M ISD4003-06M ISD4003-08M Duration (minutes) 4.0 5.0 6.0 8.0 Input Sample Rate (KHz) 8.0 6.4 5.3 4.0 Typical Filter Pass Band (KHz) 3.4 2.7 2.3 1.7
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Voice Solutions in SiliconTM
7DEOH RI &RQWHQWV
,6' 6HULHV
6LQJOH&KLS 9RLFH 5HFRUG3OD\EDFN 'HYLFHV    DQG 0LQXWH 'XUDWLRQV
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,6' 6HULHV
),*85(6 &+$576 $1' 7$%/(6 ,1 7+( ,6' 6(5,(6 '$7$ 6+((7
)LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  7DEOH  7DEOH  7DEOH  7DEOH  7DEOH  7DEOH  7DEOH  7DEOH  7DEOH  7DEOH  7DEOH  7DEOH  7DEOH  7DEOH  7DEOH  7DEOH  7DEOH  ,6' 6HULHV 7623 DQG 3',362,& 3LQRXWV                                  ,6' &63 3LQRXW                                                     ,6' 6HULHV $1$ ,1 0RGHV                                             63, 3RUW                                                               63, ,QWHUIDFH 6LPSOLILHG %ORFN 'LDJUDP                                      7LPLQJ 'LDJUDP                                                       %LW &RPPDQG )RUPDW                                                %LW &RPPDQG )RUPDW                                               3OD\EDFN5HFRUG DQG 6WRS &\FOH                                         $SSOLFDWLRQ ([DPSOH 8VLQJ 63,                                            $SSOLFDWLRQ ([DPSOH 8VLQJ 0LFURZLUH                                      $SSOLFDWLRQ ([DPSOH 8VLQJ 63, 3RUW RQ 0LFURFRQWUROOHU                         $SSOLFDWLRQ ([DPSOH 8VLQJ 63, ZLWK D &KLS 6FDOH 3DFNDJHG 'HYLFH              /HDG [ PP 3ODVWLF 7KLQ 6PDOO 2XWOLQH 3DFNDJH 7623 7\SH , (          /HDG ,QFK 3ODVWLF 'XDO ,QOLQH 3DFNDJH 3',3 3                      /HDG ,QFK 3ODVWLF 6PDOO 2XWOLQH ,QWHJUDWHG &LUFXLW 62,& 6             ,6' 6HULHV %RQGLQJ 3K\VLFDO /D\RXWA8QSDFNDJHG 'LH                     ,6' &KLS 6FDOH 3DFNDJH &63 =                                     ([WHUQDO &ORFN ,QSXW &ORFNLQJ 7DEOH                                        2SFRGH 6XPPDU\                                                     63, &RQWURO 5HJLVWHU                                                     $EVROXWH 0D[LPXP 5DWLQJV 3DFNDJHG 3DUWV                                 2SHUDWLQJ &RQGLWLRQV 3DFNDJHG 3DUWV                                     '& 3DUDPHWHUV 3DFNDJHG 3DUWV                                          $& 3DUDPHWHUV 3DFNDJHG 3DUWV                                          $EVROXWH 0D[LPXP 5DWLQJV 'LH                                          2SHUDWLQJ &RQGLWLRQV 'LH                                              '& 3DUDPHWHUV 'LH                                                   $& 3DUDPHWHUV 'LH                                                   63, $& 3DUDPHWHUV                                                    3ODVWLF 7KLQ 6PDOO 2XWOLQH 3DFNDJH 7623 7\SH , ( 'LPHQVLRQV                  3ODVWLF 'XDO ,QOLQH 3DFNDJH 3',3 3 'LPHQVLRQV                             3ODVWLF 6PDOO 2XWOLQH ,QWHJUDWHG &LUFXLW 62,& 6 'LPHQVLRQV                    ,6' 6HULHV 'HYLFH 3LQ3DG 'HVLJQDWLRQV                                 &63 'LPHQVLRQV                                                      
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Voice Solutions in SiliconTM
,6' 6HULHV
'(7$,/(' '(6&5,37,21
63((&+6281' 48$/,7

)/$6+ 6725$*(
2QH RI WKH EHQHILWV RI ,6'nV &KLS&RUGHU WHFKQRORJ\ LV WKH XVH RI RQFKLS QRQYRODWLOH PHPRU\ ZKLFK SUR YLGHV ]HURSRZHU PHVVDJH VWRUDJH 7KH PHVVDJH LV UHWDLQHG IRU XS WR  \HDUV W\SLFDOO\ ZLWKRXW SRZHU ,Q DGGLWLRQ WKH GHYLFH FDQ EH UHUHFRUG HG W\SLFDOO\ RYHU  WLPHV
0,&52&21752//(5 ,17(5)$&(
$ IRXUZLUH 6&/. 026, 0,62 66 63, LQWHUIDFH LV SURYLGHG IRU ,6' FRQWURO DQG DGGUHVVLQJ IXQFWLRQV 7KH ,6' LV FRQILJXUHG WR RSHUDWH DV D SHULSKHUDO VODYH GHYLFH ZLWK D PLFURFRQWUROOHU EDVHG 63, EXV LQWHUIDFH 5HDG:ULWH DFFHVV WR DOO WKH LQWHUQDO UHJLVWHUV RFFXUV WKURXJK WKLV 63, LQWHU IDFH $Q LQWHUUXSW VLJQDO ,17 DQG LQWHUQDO UHDG RQO\ 6WDWXV 5HJLVWHU DUH SURYLGHG IRU KDQGVKDNH SXUSRVHV
'85$7,21
7R PHHW HQG V\VWHP UHTXLUHPHQWV WKH ,6' VH ULHV SURGXFWV DUH VLQJOHFKLS VROXWLRQV DW    DQG  PLQXWHV
Figure 1: ISD4003 Series TSOP and PDIP/SOIC Pinouts
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Figure 2: ISD4003 CSP Pinout
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7KH ,6' VHULHV LV DOVR LGHDO IRU SOD\EDFNRQO\ DSSOLFDWLRQV ZKHUH VLQJOH RU PXOWLSOH PHVVDJH 3OD\EDFN LV FRQWUROOHG WKURXJK WKH 63, SRUW 2QFH WKH GHVLUHG PHVVDJH FRQILJXUDWLRQ LV FUHDWHG GX SOLFDWHV FDQ HDVLO\ EH JHQHUDWHG YLD DQ ,6' SUR JUDPPHU
3,1 '(6&5,37,216
92/7$*( ,13876 9&&$ 9&&'
7R PLQLPL]H QRLVH WKH DQDORJ DQG GLJLWDO FLUFXLWV LQ WKH ,6' GHYLFHV XVH VHSDUDWH SRZHU EXVVHV 7KHVH  9 EXVVHV DUH EURXJKW RXW WR VHSDUDWH SLQV DQG VKRXOG EH WLHG WRJHWKHU DV FORVH WR WKH VXSSO\ DV SRVVLEOH ,Q DGGLWLRQ WKHVH VXSSOLHV VKRXOG EH GHFRXSOHG DV FORVH WR WKH SDFNDJH DV SRVVLEOH
GLJLWDO JURXQG 966' SLQ VKRXOG EH FRQQHFWHG WKURXJK D VHSDUDWH ORZLPSHGDQFH SDWK WR SRZ HU VXSSO\ JURXQG 7KHVH JURXQG SDWKV VKRXOG EH ODUJH HQRXJK WR HQVXUH WKDW WKH LPSHGDQFH EH WZHHQ WKH 966$ SLQV DQG WKH 966' SLQ LV OHVV WKDQ   7KH EDFNVLGH RI WKH GLH LV FRQQHFWHG WR 966 WKURXJK WKH VXEVWUDWH UHVLVWDQFH ,Q D FKLSRQ ERDUG GHVLJQ WKH GLH DWWDFK DUHD PXVW EH FRQ QHFWHG WR 966 RU OHIW IORDWLQJ
121,19(57,1* $1$/2* ,1387 $1$ ,1

*5281' ,13876 966$ 966'
7KH ,6' VHULHV XWLOL]HV VHSDUDWH DQDORJ DQG GLJLWDO JURXQG EXVVHV 7KH DQDORJ JURXQG 966$ SLQV VKRXOG EH WLHG WRJHWKHU DV FORVH WR WKH SDFN DJH DV SRVVLEOH DQG FRQQHFWHG WKURXJK D ORZ LPSHGDQFH SDWK WR SRZHU VXSSO\ JURXQG 7KH
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Figure 3: ISD4003 Series ANA IN Modes
,19(57,1* $1$/2* ,1387 $1$ ,1
7KLV SLQ LV WKH LQYHUWLQJ DQDORJ LQSXW WKDW WUDQVIHUV WKH VLJQDO WR WKH GHYLFH IRU UHFRUGLQJ LQ WKH GLIIHU HQWLDOLQSXW PRGH ,Q WKLV GLIIHUHQWLDOLQSXW PRGH D  P9SS PD[LPXP LQSXW VLJQDO DW $1$ ,1r VKRXOG EH FDSDFLWLYHO\ FRXSOHG WR WKLV SLQ IRU RS WLPDO VLJQDO TXDOLW\ DV VKRZQ LQ WKH ,6' 6HULHV $1$ ,1 0RGHV )LJXUH  7KLV FDSDFLWRU YDOXH VKRXOG EH HTXDO WR WKH FRXSOLQJ FDSDFLWRU XVHG RQ WKH $1$ ,1 SLQ 7KH LQSXW LPSHGDQFH DW $1$ ,1r LV QRPLQDOO\  . ,Q WKH VLQJOHHQGHG PRGH $1$ ,1r VKRXOG EH FDSDFLWLYHO\ FRXSOHG WR 966$ WKURXJK D FDSDFLWRU HTXDO WR WKDW XVHG RQ WKH $1$ ,1 LQSXW
NOTE
7KH $8'287 SLQ LV DOZD\V DW  YROWV ZKHQ WKH GHYLFH LV SRZHUHG XS :KHQ LQ SOD\ EDFN WKH RXWSXW EXIIHU FRQQHFWHG WR WKLV SLQ FDQ GULYH D ORDG DV VPDOO DV  . :KHQ LQ UHFRUG D UHVLVWRU FRQQHFWV $8' 287 WR WKH LQWHUQDO  YROW DQDORJ JURXQG VXSSO\ 7KLV UHVLVWRU LV DSSUR[LPDWHO\  . EXW ZLOO YDU\ VRPHZKDW DFFRUGLQJ WR WKH VDPSOH UDWH RI WKH GHYLFH 7KLV UHO DWLYHO\ KLJK LPSHGDQFH DOORZV WKLV SLQ WR EH FRQQHFWHG WR DQ DXGLR EXV ZLWKRXW ORDGLQJ LW GRZQ
$8',2 287387 $8' 287
7KLV SLQ SURYLGHV WKH DXGLR RXWSXW WR WKH XVHU ,W LV FDSDEOH RI GULYLQJ D  . LPSHGDQFH ,W LV UHFRPPHQGHG WKDW WKLV SLQ EH $& FRXSOHG
6/$9( 6(/(&7 66
7KLV LQSXW ZKHQ /2: ZLOO VHOHFW WKH ,6' GHYLFH
ISD
3
,6' 6HULHV 0$67(5 287 6/$9( ,1 026,
7KLV LV WKH VHULDO LQSXW WR WKH ,6' GHYLFH 7KH PDVWHU PLFURFRQWUROOHU SODFHV GDWD RQ WKH 026, OLQH RQH KDOIF\FOH EHIRUH WKH ULVLQJ FORFN HGJH WR EH FORFNHG LQ E\ WKH ,6' GHYLFH
52: $''5(66 &/2&. 5$&
7KLV LV DQ RSHQ GUDLQ RXWSXW SLQ WKDW SURYLGHV D VLJ QDO ZLWK D  PV SHULRG DW WKH  .+] VDPSOLQJ IUH TXHQF\ 7KLV UHSUHVHQWV D VLQJOH URZ RI PHPRU\ DQG WKHUH DUH  URZV RI PHPRU\ LQ WKH ,6' VHULHV GHYLFHV 7KLV VLJQDO VWD\V +,*+ IRU  PV DQG VWD\V /2: IRU  PV ZKHQ LW UHDFKHV WKH HQG RI D URZ
0$67(5 ,1 6/$9( 287 0,62
7KLV LV WKH VHULDO RXWSXW RI WKH ,6' GHYLFH 7KLV RXWSXW JRHV LQWR D KLJKLPSHGDQFH VWDWH LI WKH GHYLFH LV QRW VHOHFWHG
6(5,$/ &/2&. 6&/.
7KLV LV WKH FORFN LQSXW WR WKH ,6' ,W LV JHQHUDW HG E\ WKH PDVWHU GHYLFH PLFURFRQWUROOHU DQG LV XVHG WR V\QFKURQL]H GDWD WUDQVIHUV LQ DQG RXW RI WKH GHYLFH WKURXJK WKH 0,62 DQG 026, OLQHV 'DWD LV ODWFKHG LQWR WKH ,6' RQ WKH ULVLQJ HGJH RI 6&/. DQG VKLIWHG RXW RI WKH GHYLFH RQ WKH IDOOLQJ HGJH RI 6&/.
,17(55837 ,17
7KH ,6' LQWHUUXSW SLQ JRHV /2: DQG VWD\V /2: ZKHQ DQ 2YHUIORZ 29) RU (QG RI 0HVVDJH (20 PDUNHU LV GHWHFWHG 7KLV LV DQ RSHQ GUDLQ RXWSXW SLQ (DFK RSHUDWLRQ WKDW HQGV LQ DQ (20 RU 2YHU IORZ ZLOO JHQHUDWH DQ LQWHUUXSW LQFOXGLQJ WKH PHV VDJH FXHLQJ F\FOHV 7KH LQWHUUXSW ZLOO EH FOHDUHG WKH QH[W WLPH DQ 63, F\FOH LV LQLWLDWHG 7KH LQWHUUXSW VWDWXV FDQ EH UHDG E\ DQ 5,17 LQVWUXFWLRQ 2YHUIORZ )ODJ 29)s7KH 2YHUIORZ IODJ LQGL FDWHV WKDW WKH HQG RI WKH ,6'nV DQDORJ PHP RU\ KDV EHHQ UHDFKHG GXULQJ D UHFRUG RU SOD\EDFN RSHUDWLRQ (QG RI 0HVVDJH (20s7KH (QGRI0HVVDJH IODJ LV VHW RQO\ GXULQJ SOD\EDFN RSHUDWLRQ ZKHQ DQ (20 LV IRXQG 7KHUH DUH HLJKW (20 IODJ SRVLWLRQ RSWLRQV SHU URZ
7KH 5$& SLQ VWD\V +,*+ IRU  VHF DQG VWD\V /2: IRU  VHF LQ 0HVVDJH &XHLQJ PRGH VHH SDJH  IRU D PRUH GHWDLOHG GHVFULSWLRQ RI 0HVVDJH &XHLQJ 5HIHU WR WKH $& 3DUDPHWHUV WD EOH IRU 5$& WLPLQJ LQIRUPDWLRQ RQ RWKHU VDPSOH UDWH SURGXFWV :KHQ D UHFRUG FRPPDQG LV ILUVW LQLWLDWHG WKH 5$& SLQ UHPDLQV +,*+ IRU DQ H[WUD 75$&/2 SHULRG 7KLV LV GXH WR WKH QHHG WR ORDG VDPSOH DQG KROG FLUFXLWV LQWHUQDO WR WKH GHYLFH 7KLV SLQ FDQ EH XVHG IRU PHVVDJH PDQDJHPHQW WHFKQLTXHV
(;7(51$/ &/2&. ,1387 ;&/.
7KH H[WHUQDO FORFN LQSXW IRU WKH ,6' SURGXFWV KDV DQ LQWHUQDO SXOOGRZQ GHYLFH 7KHVH SURGXFWV DUH FRQILJXUHG DW WKH IDFWRU\ ZLWK DQ LQWHUQDO VDP SOLQJ FORFN IUHTXHQF\ FHQWHUHG WR  SHUFHQW RI VSHFLILFDWLRQ 7KH IUHTXHQF\ LV WKHQ PDLQWDLQHG WR D YDULDWLRQ RI  SHUFHQW RYHU WKH HQWLUH FRP PHUFLDO WHPSHUDWXUH DQG RSHUDWLQJ YROWDJH UDQJHV 7KH LQWHUQDO FORFN KDV D r SHUFHQW WRO HUDQFH RYHU WKH H[WHQGHG WHPSHUDWXUH LQGXVWULDO WHPSHUDWXUH DQG YROWDJH UDQJHV $ UHJXODWHG SRZHU VXSSO\ LV UHFRPPHQGHG IRU LQGXVWULDO WHP SHUDWXUH UDQJH SDUWV ,I JUHDWHU SUHFLVLRQ LV UH TXLUHG WKH GHYLFH FDQ EH FORFNHG WKURXJK WKH ;&/. SLQ LQ 7DEOH 
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,6' 6HULHV
Table 1: External Clock Input Clocking Table
Sample Rate  .+]  .+]  .+]  .+] Required Clock  .+]  .+]  .+]  .+]
6(5,$/ 3(5,3+(5$/ ,17(5)$&( 63, '(6&5,37,21
7KH ,6' VHULHV RSHUDWHV IURP DQ 63, VHULDO LQWHU IDFH 7KH 63, LQWHUIDFH RSHUDWHV ZLWK WKH IROORZLQJ SURWRFRO 7KH GDWD WUDQVIHU SURWRFRO DVVXPHV WKDW WKH PL FURFRQWUROOHUnV 63, VKLIW UHJLVWHUV DUH FORFNHG RQ WKH IDOOLQJ HGJH RI WKH 6&/. :LWK WKH ,6' GDWD LV FORFNHG LQ RQ WKH 026, SLQ RQ WKH ULVLQJ FORFN HGJH 'DWD LV FORFNHG RXW RQ WKH 0,62 SLQ RQ WKH IDOOLQJ FORFN HGJH 1. $OO VHULDO GDWD WUDQVIHUV EHJLQ ZLWK WKH IDOOLQJ HGJH RI 66 SLQ 2. 66 LV KHOG /2: GXULQJ DOO VHULDO FRPPXQLFD WLRQV DQG KHOG +,*+ EHWZHHQ LQVWUXFWLRQV 3. 'DWD LV FORFNHG LQ RQ WKH ULVLQJ FORFN HGJH DQG GDWD LV FORFNHG RXW RQ WKH IDOOLQJ FORFN HGJH 4. 3OD\ DQG 5HFRUG RSHUDWLRQV DUH LQLWLDWHG E\ HQDEOLQJ WKH GHYLFH E\ DVVHUWLQJ WKH 66 SLQ /2: VKLIWLQJ LQ DQ RSFRGH DQG DQ DGGUHVV ILHOG WR WKH ,6' GHYLFH UHIHU WR WKH 2S FRGH 6XPPDU\ RQ WKH IROORZLQJ SDJH 5. 7KH RSFRGHV DQG DGGUHVV ILHOGV DUH DV IRO ORZV  FRQWURO ELWV! DQG  DGGUHVV ELWV! 6. (DFK RSHUDWLRQ WKDW HQGV LQ DQ (20 RU 2YHUIORZ ZLOO JHQHUDWH DQ LQWHUUXSW LQFOXG LQJ WKH 0HVVDJH &XHLQJ F\FOHV 7KH ,QWHU UXSW ZLOO EH FOHDUHG WKH QH[W WLPH DQ 63, F\FOH LV LQLWLDWHG 7. $V ,QWHUUXSW GDWD LV VKLIWHG RXW RI WKH ,6' 0,62 SLQ FRQWURO DQG DGGUHVV GDWD LV VLPXOWDQHRXVO\ EHLQJ VKLIWHG LQWR WKH 026, SLQ &DUH VKRXOG EH WDNHQ VXFK WKDW WKH GDWD VKLIWHG LQ LV FRPSDWLEOH ZLWK FXUUHQW V\VWHP RSHUDWLRQ ,W LV SRVVLEOH WR UHDG LQWHUUXSW GDWD DQG VWDUW D QHZ RSHUD WLRQ ZLWKLQ WKH VDPH 63, F\FOH 8. $Q RSHUDWLRQ EHJLQV ZLWK WKH 581 ELW VHW DQG HQGV ZLWK WKH 581 ELW UHVHW 9. $OO RSHUDWLRQV EHJLQ ZLWK WKH ULVLQJ HGJH RI 66
Part Number ,6'0 ,6'0 ,6'0 ,6'0
7KHVH UHFRPPHQGHG FORFN UDWHV VKRXOG QRW EH YDULHG EHFDXVH WKH DQWLDOLDVLQJ DQG VPRRWKLQJ ILOWHUV DUH IL[HG 7KXV DOLDVLQJ SUREOHPV FDQ RFFXU LI WKH VDPSOH UDWH GLIIHUV IURP WKH RQH UHFRPPHQGHG 7KH GXW\ F\FOH RQ WKH LQSXW FORFN LV QRW FULWLFDO DV WKH FORFN LV LPPHGLDWHO\ GLYLGHG E\ WZR LQWHUQDOO\ ,I WKH ;&/. LV QRW XVHG WKLV LQSXW VKRXOG EH FRQQHFWHG WR JURXQG
$872087( )($785( $0 &$3

ISD
5
,6' 6HULHV 0(66$*( &8(,1*
0HVVDJH FXHLQJ DOORZV WKH XVHU WR VNLS WKURXJK PHVVDJHV ZLWKRXW NQRZLQJ WKH DFWXDO SK\VLFDO OR FDWLRQ RI WKH PHVVDJH 7KLV RSHUDWLRQ LV XVHG GXU LQJ SOD\EDFN ,Q WKLV PRGH WKH PHVVDJHV DUH VNLSSHG  WLPHV IDVWHU WKDQ LQ QRUPDO SOD\ EDFN PRGH ,W ZLOO VWRS ZKHQ DQ (20 HQG RI PHV VDJH PDUNHU LV UHDFKHG 7KHQ WKH LQWHUQDO DGGUHVV FRXQWHU ZLOO SRLQW WR WKH QH[W PHVVDJH
Table 2: Opcode Summary
Instruction 32:(583 6(73/$< 3/$< 6(75(& 5(& 6(70& 0& 6723 67233:5'1 5,17
!
Opcode  Address   ;;;;;;;;;;;!  $r$!  ;;;;;;;;;;;!  $r$!  ;;;;;;;;;;;!  $r$!  ;;;;;;;;;;;! ; ;;;;;;;;;;;! ;; ;;;;;;;;;;;! ; ;;;;;;;;;;;!
Operational Summary 3RZHU8S 'HYLFH ZLOO EH UHDG\ IRU DQ RSHUDWLRQ DIWHU 7QV9 ,QLWLDWHV 3OD\EDFN IURP DGGUHVV $r$! 3OD\EDFN IURP WKH FXUUHQW DGGUHVV XQWLO (20 RU 29) ,QLWLDWHV D 5HFRUG RSHUDWLRQ IURP DGGUHVV $r$! 5HFRUGV IURP FXUUHQW DGGUHVV XQWLO 29) LV UHDFKHG ,QLWLDWHV 0HVVDJH &XHLQJ 0& IURP DGGUHVV $r$! 3HUIRUPV D 0HVVDJH &XH 3URFHHGV WR WKH HQG RI WKH FXUUHQW PHVVDJH (20 RU HQWHUV 29) FRQGLWLRQ LI QR PRUH PHVVDJHV DUH SUHVHQW 6WRSV FXUUHQW RSHUDWLRQ 6WRSV FXUUHQW 2SHUDWLRQ DQG HQWHUV VWDQGE\ SRZHUGRZQ PRGH 5HDG ,QWHUUXSW VWDWXV ELWV 2YHUIORZ DQG (20
!
HrhtrA8rvtAphAirAryrprqAyAhAurA irtvvtAsAhAyhArhv
6AurADrAqhhAvAuvsrqAAsAurADT9#"A pyAhqAhqqrAqhhAvAirvtAuvsrqAvA8hrA uyqAirAhxrApuAuhAurAqhhAuvsrqAvAvA phviyrAvuAprArArhvADAvA viyrAArhqAvrAqhhAhqAhAhArA rhvAhAurAhrAvrATrrAAvtrA%AutuA AvtrA(AsAPpqrAsh
32:(583 6(48(1&(
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7KH IROORZLQJ GLDJUDP GHVFULEHV WKH 63, SRUW DQG WKH FRQWURO ELWV DVVRFLDWHG ZLWK LW Figure 4: SPI Port
63, &21752/ 5(*,67(5
7KH 63, FRQWURO UHJLVWHU SURYLGHV FRQWURO RI LQGLYLGXDO GHYLFH IXQFWLRQV VXFK DV 3OD\ 5HFRUG 0HVVDJH &XHLQJ 3RZHU8S DQG 3RZHU'RZQ 6WDUW DQG 6WRS RSHUDWLRQV DQG ,JQRUH $GGUHVV SRLQWHUV Table 3: SPI Control Register
Control Register 581   35   0&   Bit Device Function (QDEOH RU 'LVDEOH DQ RSHUDWLRQ 6WDUW 6WRS 6HOHFWV 3OD\ RU 5HFRUG RSHUDWLRQ 3OD\ 5HFRUG (QDEOH RU 'LVDEOH 0HVVDJH &XHLQJ (QDEOH 0HVVDJH &XHLQJ 'LVDEOH 0HVVDJH &XHLQJ 3r3 $r$ ,$%
Control Register 38
Bit
Device Function 0DVWHU SRZHU FRQWURO
 
3RZHU8S 3RZHU'RZQ ,JQRUH DGGUHVV FRQWURO ELW
 
,JQRUH LQSXW DGGUHVV UHJLVWHU $r$ 8VH WKH LQSXW DGGUHVV UHJLVWHU FRQWHQWV IRU DQ RSHUDWLRQ $r$ 2XWSXW RI WKH URZ SRLQWHU UHJLVWHU ,QSXW DGGUHVV UHJLVWHU
XurAD67ADtrA6qqrA7vAvArAAAhAyhihpxAArpqArhvAhAsAhqqrA6(6AAA prpvrAyhihpxAArpqAD67AuyqAirApuhtrqAAhA AirsrAurArqAsAuhAArrAS68AvvtA PurvrAurADT9#"AvyyArrhAurArhvAsAurAhrAAhqqrAAArAhhtrrAurASA 6qqrA8ypxAS68AvAhqAD67AphAirArqAArAhqAurArArtr
ISD
7
,6' 6HULHV
Figure 5: SPI Interface Simplified Block Diagram
Table 4:
Absolute Maximum Ratings (Packaged Parts)(1)
Condition Value & r& WR & 9TT r  9 WR 988   9 9TT r  9 WR 988   9
Table 5:
Operating Conditions (Packaged Parts)
Condition Value & WR & r& WR & r& WR &  9 WR  9 9
-XQFWLRQ WHPSHUDWXUH 6WRUDJH WHPSHUDWXUH UDQJH 9ROWDJH DSSOLHG WR DQ\ SLQ 9ROWDJH DSSOLHG WR DQ\ SLQ ,QSXW FXUUHQW OLPLWHG WR  P$
&RPPHUFLDO RSHUDWLQJ WHPSHUDWXUH UDQJH  ([WHQGHG RSHUDWLQJ WHPSHUDWXUH  ,QGXVWULDO RSHUDWLQJ WHPSHUDWXUH  6XSSO\ YROWDJH 988! *URXQG YROWDJH 9TT
 !
"
9TT r  9 WR 9ROWDJH DSSOLHG WR 026, 6&/. ,17 5$& DQG 66 SLQV ,QSXW FXUUHQW 9 OLPLWHG WR  P$ /HDG WHPSHUDWXUH VROGHULQJ r  VHFRQGV 988 r 9TT
& r 9 WR  9
8hrArrhr W&&A2AW&&$A2AW&&' W66A2AW66$A2AW66'A
"
TrrAhirAurAyvrqAhAphrArhrA qhhtrAAurAqrvprA@rAAurAhiyrA hvAhvtAhAhssrpAqrvprAryvhivyvA ApvhyArhvAvAAvyvrqAhAurrA pqvvA
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Table 6: DC Parameters (Packaged Parts)
Symbol 9DG 9DC 9PG 9PG 9PC ,88 Parameters ,QSXW /RZ 9ROWDJH ,QSXW +LJK 9ROWDJH 2XWSXW /RZ 9ROWDJH 5$& ,17 2XWSXW /RZ 9ROWDJH 2XWSXW +LJK 9ROWDJH 988 &XUUHQW 2SHUDWLQJ s 3OD\EDFN s 5HFRUG 988 &XUUHQW 6WDQGE\ ,QSXW /HDNDJH &XUUHQW 0,62 7ULVWDWH &XUUHQW 2XWSXW /RDG ,PSHGDQFH $1$ ,1 ,QSXW 5HVLVWDQFH $1$ ,1r ,QSXW 5HVLVWDQFH $1$ ,1 RU $1$ ,1r WR $8' 287 *DLQ          988 r          988 [    Min(2) Typ(1) Max(2) 988 [  Units 9 9 9 9 9 P$ P$ $ $ $ . . . G%
$
Conditions
,PG ,PG ,PC 5@YU 5@YU
"A#
 $  P$ r $  " A"
,T7 ,DG ,Ca 5@YU 56I6ADI 56I6ADIr $6SQ
 !
" # $
UvphyAhyr)AU6A2A!$8AhqA"AW 6yyAvhAyvvAhrAthhrrqAiADT9AvhAryrpvphyArvtAApuhhprvhvAIAhyyArpvsvphvAhrA A rprArrq W886AhqAW889AprprqAtrur TTA2AW886A2AW889AY8GFA2AHPTDA2AWTT62AWTT9AhqAhyyAurAvAsyhvt HrhrqAvuA6HrAsrhrAqvhiyrq
Table 7: AC Parameters (Packaged Parts)
Symbol )T Characteristic 6DPSOLQJ )UHTXHQF\ ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 Min(2) Typ(1)             Max(2) Units .+] .+] .+] .+] .+] .+] .+] .+] PLQ PLQ PLQ PLQ
$ $ $ $
Conditions
)8A
)LOWHU 3DVV %DQG
G% 5ROO2II 3RLQW"A& G% 5ROO2II 3RLQW"A& G% 5ROO2II 3RLQW"A& G% 5ROO2II 3RLQW"A&
% % % %
7S@8
5HFRUG 'XUDWLRQ
ISD
9
ISD4003 Series
Table 7: AC Parameters (Packaged Parts)
Symbol TPLAY Characteristic Playback Duration ISD4003-04M ISD4003-05M ISD4003-06M ISD4003-08M ISD4003-04M ISD4003-05M ISD4003-06M ISD4003-08M ISD4003-04M ISD4003-05M ISD4003-06M ISD4003-08M ISD4003-04M ISD4003-05M ISD4003-06M ISD4003-08M ISD4003-04M ISD4003-05M ISD4003-06M ISD4003-08M ISD4003-04M ISD4003-05M ISD4003-06M ISD4003-08M ISD4003-04M ISD4003-05M ISD4003-06M ISD4003-08M Min(2) Typ(1) 4 5 6 8 25 31.25 37.5 50 50 62.5 75 100 200 250 300 400 25 31.25 37.5 50 125 156.3 187.5 250 15.63 19.53 23.44 31.25 1 2 32 Max(2) Units min min min min msec msec msec msec msec msec msec msec msec msec msec msec msec msec msec msec sec sec sec sec sec sec sec sec % mV @ 1 KHz Peak-to-Peak(4) (8) (9)
(10) (10) (10) (10) (6) (6) (6) (6)
Conditions
TPUD
Power-Up Delay
TSTOP or TPAUSE
Stop or Pause in Record or Play
TRAC
RAC Clock Period
TRACLO
RAC Clock Low Time
TRACM
RAC Clock Period in Message Cueing Mode RAC Clock Low Time in Message Cueing Mode
TRACML
THD VIN
1. 2. 3. 4. 5.
Total Harmonic Distortion ANA IN Input Voltage
Typical values: TA = 25C and 3.0 V. All min/max limits are guaranteed by ISD via electrical testing or characterization. Not all specifications are 100 percent tested. Low-frequency cut off depends upon the value of external capacitors (see Pin Descriptions). Single-ended input mode. In the differential input mode, VIN maximum for ANA IN+ and ANA IN- is 16 mVp-p. 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). 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). 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. The typical output voltage will be approximately 570mVp-p with VIN at 32mVp-p. For optimal signal quality, this maximum limit is recommended.
6.
7. 8. 9.
10. When a record command is sent, TRAC = TRAC + TRACLO on the first row addressed. Voice Solutions in SiliconTM
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Table 8: Absolute Maximum Ratings (Die)(1)
Condition -XQFWLRQ WHPSHUDWXUH 6WRUDJH WHPSHUDWXUH UDQJH 9ROWDJH DSSOLHG WR DQ\ SDG 9ROWDJH DSSOLHG WR DQ\ SDG ,QSXW FXUUHQW OLPLWHG WR  P$ Value & r& WR & 9TT r  9 WR 988   9 9TT r  9 WR 988   9
Table 9:
Operating Conditions (Die)
Condition Value & WR &  9 WR  9 9
&RPPHUFLDO RSHUDWLQJ WHPSHUDWXUH UDQJH 6XSSO\ YROWDJH 988
*URXQG YROWDJH 9TT!
 !
W&&A2AW&&$A2AW&&' W66A2AW66$A2AW66'A
9ROWDJH DSSOLHG WR 026, 6&/. ,17 9TT r  9 WR 5$& DQG 66 SLQV ,QSXW FXUUHQW 9 OLPLWHG WR  P$ 988 r 9TT
r 9 WR  9
TrrAhirAurAyvrqAhAphrArhrA qhhtrAAurAqrvprA@rAAurAhiyrA hvAhvtAhAhssrpAqrvprAryvhivyvA ApvhyArhvAvAAvyvrqAhAurrApqvvA
Table 10: DC Parameters (Die)
Symbol 9DG 9DC 9PG 9PG 9PC ,88 Parameters ,QSXW /RZ 9ROWDJH ,QSXW +LJK 9ROWDJH 2XWSXW /RZ 9ROWDJH 5$& ,17 2XWSXW /RZ 9ROWDJH 2XWSXW +LJK 9ROWDJH 988 &XUUHQW 2SHUDWLQJ s 3OD\EDFN s 5HFRUG 988 &XUUHQW 6WDQGE\ ,QSXW /HDNDJH &XUUHQW 0,62 7ULVWDWH &XUUHQW 2XWSXW /RDG ,PSHGDQFH $1$ ,1 ,QSXW 5HVLVWDQFH $1$ ,1r ,QSXW 5HVLVWDQFH $1$ ,1 RU $1$ ,1r WR $8'287 *DLQ          988 r          988 [    Min(2) Typ(1) Max(2) 988 [  Units 9 9 9 9 9 P$ P$ $ $ $ . . . G%
$
Conditions
,PG ,PG ,PC 5@YU 5@YU
"A#
 $  P$ r $
 " A"
,T7 ,DG ,Ca 5@YU 56I6ADI 56I6ADIr $6SQ
 !
" # $
UvphyAhyr)AU6A2A!$8AhqA"AW 6yyAvhAyvvAhrAthhrrqAiADT9AvhAryrpvphyArvtAApuhhprvhvAIAhyyArpvsvphvAhrA A rprArrq W886AhqAW889AprprqAtrur TTA2AW8862AW889AY8GFA2AHPTDA2AWTT6A2AWTT9AhqAhyyAurAvAsyhvt HrhrqAvuA6HrAsrhrAqvhiyrq
ISD
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Table 11: AC Parameters (Die)
Symbol )T Characteristic 6DPSOLQJ )UHTXHQF\ ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 ,6'0 Min(2) Typ(1)                                         Max(2) Units .+] .+] .+] .+] .+] .+] .+] .+] PLQ PLQ PLQ PLQ PLQ PLQ PLQ PLQ PVHF PVHF PVHF PVHF PVHF PVHF PVHF PVHF PVHF PVHF PVHF PVHF PVHF PVHF PVHF PVHF VHF VHF VHF VHF VHF VHF VHF VHF
( ( ( ( $ $ $ $
Conditions
)8A
)LOWHU 3DVV %DQG
G% 5ROO2II 3RLQW "A% G% 5ROO2II 3RLQW "A% G% 5ROO2II 3RLQW "A% G% 5ROO2II 3RLQW "A%
$ $ $ $
7S@8
5HFRUG 'XUDWLRQ
7QG6
3OD\EDFN 'XUDWLRQ
$ $ $ $
7QV9
3RZHU8S 'HOD\
7TUPQARU 7Q6VT@
6WRS RU 3DXVH LQ 5HFRUG RU 3OD\
7S68
5$& &ORFN 3HULRG
7S68GP
5$& &ORFN /RZ 7LPH
7S68H
5$& &ORFN 3HULRG LQ 0HVVDJH &XHLQJ 0RGH 5$& &ORFN /RZ 7LPH LQ 0HVVDJH &XHLQJ 0RGH
7S68HG
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Table 11: AC Parameters (Die)
Symbol 7+' 9DI
 !
Characteristic 7RWDO +DUPRQLF 'LVWRUWLRQ $1$ ,1 ,QSXW 9ROWDJH
Min(2)
Typ(1) 
Max(2)  
Units
Conditions #  .+]
P9
3HDNWR3HDN#&'
UvphyAhyr)AU6A2A!$8AhqA"AW 6yyAvhAyvvAhrAthhrrqAiADT9AvhAryrpvphyArvtAApuhhprvhvAIAhyyArpvsvphvAhrA A rprArrq GsrrpApAssAqrrqAAurAhyrAsArrhyAphhpvArrAQvA9rpvv TvtyrrqrqAvAqrADAurAqvssrrvhyAvAqrAWDIAhvAsA6I6ADIAhqA6I6ADIAvA %AWArhx rhx ThyvtAArrpAhqA9hvAphAhAhApuAhA!!$ArprArAurAprpvhyArrhrAhqA yhtrAhtrAAAtrhrAhivyvAhArrhyApypxAphAirAvyvrqArrAQvA9rpvv AvyrArpvsvphvAhyvrAAurAhvhyvhvtAsvyrAhqAAurAuvtAsvyr UurAvphyAAyhtrAvyyAirAhvhryA$&AWArhxrhxAvuAWDIAhA"!AWArhxrhx AAvhyAvthyAhyvAuvAhvAyvvAvArprqrq XurAhArpqAphqAvArAUS68 2 US68  US68GPAAurAsvAAhqqrrq
" #
$
% & ' (
Table 12: SPI AC Parameters1
Symbol 7TTT 7TTC 79DT 79DC 7Q9 79A! 7TTv 7T8Fuv 7T8Fy ) Characteristics 66 6HWXS 7LPH 66 +ROG 7LPH 'DWD LQ 6HWXS 7LPH 'DWD LQ +ROG 7LPH 2XWSXW 'HOD\ 2XWSXW 'HOD\ WR KL= 66 +,*+ 6&/. +LJK 7LPH 6&/. /RZ 7LPH &/. )UHTXHQF\     Min       Max Units QVHF QVHF QVHF QVHF QVHF QVHF VHF QVHF QVHF .+] Conditions
 !
UvphyAhyr)AU62A!$8AhqA"AWAUvvtArhrqAhA$ArprAsAurAW88Ayrry UvhrArApqvv
ISD
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7,0,1* ',$*5$06
Figure 6: Timing Diagram
Figure 7: 8-Bit Command Format
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Figure 8: 16-Bit Command Format
Figure 9: Playback/Record and Stop Cycle
ISD
15
,6' 6HULHV
Figure 10: Application Example Using SPI(1)
UuvAhyvphvArhyrAvAsAvyyhvArAyADT9AhxrAArrrhvAAhhAuhApuA hyvphvAvyyAirAvhiyrAsAqpv QyrhrAhxrArAurAihAphhpvA8!AvAhApyrAhAviyrAAurAhpxhtr
!
16
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Figure 11: Application Example Using Microwire(1)
UuvAhyvphvArhyrAvAsAvyyhvArAyADT9AhxrAArrrhvAAhhAuhApuA hyvphvAvyyAirAvhiyrAsAqpv QyrhrAhxrArAurAihAphhpvA8!AvAhApyrAhAviyrAAurAhpxhtr
!
Figure 12: Application Example Using SPI Port on Microcontroller(1)
UuvAhyvphvArhyrAvAsAvyyhvArAyADT9AhxrAArrrhvAAhhAuhApuA hyvphvAvyyAirAvhiyrAsAqpv QyrhrAhxrArAurAihAphhpvA8!AvAhApyrAhAviyrAAurAhpxhtr
!
ISD
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Figure 13: Application Example Using SPI with a Chip Scale Packaged Device
UuvAhyvphvArhyrAvAsAvyyhvArAyADT9AhxrAArrrhvAAhhAuhApuA hyvphvAvyyAirAvhiyrAsAqpv QyrhrAhxrArAhyyAihAphhpvAhrAhApyrAhAviyrAAurAhpxhtr BqAyhrAAirArqAAprpAhyyAWTT6AvAtrurADsAhAtqAyhrAvAAhhvyhiyrAurAhAuA hqAyAvrqhprAhuAvArprh SrA6I6ADIAhqA6I6ADIAhhAsAW889AhqAWTT9ArAhu 7vhvtAsAryrprAvpurAAprAsAW886AhqAWTT6 6H86QAArAAWTT6 UhprAsAW889!AAurAG9PAGA9ArtyhAhqAsAWTT9!AAurAG9PAtqAuyqAirAhAuvpxAhA viyrAUurAqvhprAirrrAurrAAhprAuyqAirAhAuAhAviyr
! "
# $ % &
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'(9,&( 3+Figure 14: 28-Lead 8x13.4 mm Plastic Thin Small Outline Package (TSOP) Type I (E)
Table 13: Plastic Thin Small Outline Package (TSOP) Type I (E) Dimensions
INCHES Min $ % & ' ( ) * + ,    
GrhqApyhhvAAirAvuvA#Avpur
MILLIMETERS Max     Min                       Nom    Max     
Nom   
    
    
IPU@)
ISD
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,6' 6HULHV
Figure 15: 28-Lead 0.600-Inch Plastic Dual Inline Package (PDIP) (P)
Table 14: Plastic Dual Inline Package (PDIP) (P) Dimensions
INCHES Min $ % % & & ' ' ( ) * + 6 T                           Nom                           Max  Min  MILLIMETERS Nom        Max 
20
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Figure 16: 28-Lead 0.300-Inch Plastic Small Outline Integrated Circuit (SOIC) (S)
Table 15: Plastic Small Outline Integrated Circuit (SOIC) (S) Dimensions
INCHES Min $ % & ' ( ) * +        Nom             Max      Min      MILLIMETERS Nom           Max     
IPU@)
GrhqApyhhvAAirAvuvA#Avpur
ISD
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,6' 6HULHV
Figure 17: ISD4003 Series Bonding Physical Layout1 (Unpackaged Die)
026, 9TT9! 0,62
6&/.
9889
,17 5$& 9TT6
66 9889! ;&/.
,6' 6HULHV I. 'LH 'LPHQVLRQV ;   PLOV <   PLOV 'LH 7KLFNQHVV   PLOV
9TT9
II.
,6'
III. 3DG 2SHQLQJ PLQ  [  PLFURQV  [  PLOV
9TT6! 9TT6
$8' 287
$1$ ,1r
9886!
$0&$3
$1$ ,1
UurAihpxvqrAsAqvrAvAvrhyyAprprqAAWTTADAHVTUAIPUAirAprprqAAhAurArvhyAAqhhtrA hApp 9iyrAiqArprqrq UuvAsvtrArsyrpAurAprAqvrAuvpxrAQyrhrAphpADT9AhAuvAuvpxrAhApuhtrAvAurAsr
! "
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Table 16: ISD4003 Series Device Pin/Pad Designations, with Respect to Die Center (m)
Pin 9TT6 9TT6 $8' 287 $0&$3 $1$ ,1 r $1$ ,1  9886 9TT6 5$& ,17 ;&/. 9889! 9889 6&/. 66 026, 0,62 9TT9 9TT9!
Pin Name 9TT $QDORJ 3RZHU 6XSSO\ 9TT $QDORJ 3RZHU 6XSSO\ $XGLR 2XWSXW $XWR0XWH ,QYHUWLQJ $QDORJ ,QSXW 1RQLQYHUWLQJ $QDORJ ,QSXW 988 $QDORJ 3RZHU 6XSSO\ 9TT $QDORJ 3RZHU 6XSSO\ 5RZ $GGUHVV &ORFN ,QWHUUXSW ([WHUQDO &ORFN ,QSXW 988 'LJLWDO 3RZHU 6XSSO\ 988 'LJLWDO 3RZHU 6XSSO\ 6ODYH &ORFN 6ODYH 6HOHFW 0DVWHU 2XW 6ODYH ,Q 0DVWHU ,Q 6ODYH 2XW 9TT 'LJLWDO 3RZHU 6XSSO\ 9TT 'LJLWDO 3RZHU 6XSSO\
X Axis r r            r r r r r r
Y Axis r r r r r r r            
9iyrAiqArprqrq
ISD
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,6' 6HULHV
Figure 18: ISD4003 Chip Scale Package (CSP) (Z)
&
A B 6 6 A7hyyA8r AihyyAvrqAsApuvAvrhv
C 6# 6" 6!
7#
7"
7!
7
'
8#
8"
8!
8 D
9#
9"
9!
9
@#
@"
@!
@
r
$ $ $
r
E SIDE VIEW
TOP VIEW
BOTTOM VIEW
Table 17:
Symbol $ $ $! E & ' H ) * + ,
CSP Dimensions
Min. s  s  s s Nom. s s      s s s s     s s s s Max.  s s  s s
W
Name
66$
Ball Location
6! 6" 6# 7 7! 7" 7# 8 8! 8" 8# 9 9! 9" 9# @ @! @" @#
TSOP Pin #
' !! !$ & ! !# !% ! I6 I6
6H86Q 6I6DI W
66$
6V9PVU 6I6DIr W W W W W
&&$ 66' 66' &&' 66$
HPTD T8GF Y8GF S68 HDTP TT W
 ' % !
( & $
&&'
DIU
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25'(5,1* ,1)250$7,21
3URGXFW 1XPEHU 'HVFULSWRU .H\
,6'r B B B B B
3URGXFW )DPLO\ ,6' )DPLO\ 3URGXFW 6HULHV  7KLUG 6HULHV r PLQ 'XUDWLRQ 0 0 0 0 6SHFLDO 7HPSHUDWXUH )LHOG %ODQN &RPPHUFLDO 3DFNDJHG & WR & RU &RPPHUFLDO 'LH & WR & ' ([WHQGHG r& WR & , ,QGXVWULDO r& WR & 3DFNDJH 7\SH ( /HDG [PP 3ODVWLF 7KLQ 6PDOO 2XWOLQH 3DFNDJH 7623 7\SH  3 6 ; = /HDG ,QFK 3ODVWLF 'XDO ,QOLQH 3DFNDJH 3',3 /HDG ,QFK 3ODVWLF 6PDOO 2XWOLQH 3DFNDJH 62,& 'LH &KLS 6FDOH 3DFNDJH &63
 PLQXWHV  PLQXWHV  PLQXWHV  PLQXWHV
:KHQ RUGHULQJ ,6' VHULHV GHYLFHV SOHDVH UHIHU WR WKH IROORZLQJ YDOLG SDUW QXPEHUV
Part Number ,6'0( ,6'0(' ,6'0(, ,6'03 ,6'06 ,6'06, ,6'0; ,6'0= ,6'0=' ,6'0=, Part Number ,6'0( ,6'0(' ,6'0(, ,6'03 ,6'06 ,6'06, ,6'0; ,6'0= ,6'0=' ,6'0=, Part Number ,6'0( ,6'0(' ,6'0(, ,6'03 ,6'06 ,6'06, ,6'0; ,6'0= ,6'0=' ,6'0=, Part Number ,6'0( ,6'0(' ,6'0(, ,6'03 ,6'06 ,6'06, ,6'0; ,6'0= ,6'0=' ,6'0=,
)RU WKH ODWHVW SURGXFW LQIRUPDWLRQ DFFHVV ,6'nV ZRUOGZLGH ZHEVLWH DW KWWSZZZLVGFRP
ISD
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IMPORTANT NOTICES
The warranty for each product of ISD (Information Storage Devices, Inc.), is contained in a written warranty which governs sale and use of such product. Such warranty is contained in the printed terms and conditions under which such product is sold, or in a separate written warranty supplied with the product. Please refer to such written warranty with respect to its applicability to certain applications of such product. These products may be subject to restrictions on use. Please contact ISD, for a list of the current additional restrictions on these products. By purchasing these products, the purchaser of these products agrees to comply with such use restrictions. Please contact ISD for clarification of any restrictions described herein. ISD, reserves the right, without further notice, to change the ISD ChipCorder product specifications and/or information in this document and to improve reliability, functions and design. ISD assumes no responsibility or liability for any use of the ISD ChipCorder products. ISD conveys no license or title, either expressed or implied, under any patent, copyright, or mask work right to the ISD ChipCorder products, and ISD makes no warranties or representations that the ISD ChipCorder products are free from patent, copyright, or mask work right infringement, unless otherwise specified. Application examples and alternative uses of any integrated circuit contained in this publication are for illustration purposes only and ISD makes no representation or warranty that such applications shall be suitable for the use specified. The 100-year retention and 100K record cycle projections are based upon accelerated reliability tests, as published in the ISD Reliability Report, and are neither warranted nor guaranteed by ISD. Information contained in this ISD ChipCorder data sheet supersedes all data for the ISD ChipCorder products published by ISD prior to September, 1998. This data sheet and any future addendum to this data sheet is (are) the complete and controlling ISD ChipCorder product specifications. In the event any inconsistencies exist between the information in this and other product documentation, or in the event that other product documentation contains information in addition to the information in this, the information contained herein supersedes and governs such other information in its entirety. Copyright(c) 1998, ISD (Information Storage Devices, Inc.) All rights reserved. ISD is a registered trademark of ISD. ChipCorder is a trademark of ISD. All other trademarks are properties of their respective owners.
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