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ABSTRACT
This thesis proposes to indicate the personal or object positions by contacting with wireless

mobile method linking with GPS equipment. Signal receiver will detect telephone signal when it sends.

After that it will be connected to GPS equipment in order to display a position to user.
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GPS Satellites

Name: NAVSTAR

Manulacturer: Rockwell International
Allitude: 10,900 nautical miles
Weight: 1900 Ibs (in orbit)

Size: 17 ft with solar panels extended
Orbital Period: 12 hours

Orbital Plane: 55° o equatorial plane
Planned Lifespan: 7.5 years
Number built: 11 Block | prototype
salelliles 28 Block If production
satellites

Constellation: 24 sateliites
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G PS Nominal Constellation
24 Satellites in 6 Orbital Planes
4 Satellites in each Plane

20,200 km Altitudes, 55 Degree Inclination

WA 2.1 uamsdumianazms Taesvesnadion Gps seuTan



Peler 1l Dana

Global Positioning System Satellites and Orbits
for 27 Operational Satellites on September 29, 1998

Satellite Positions at 00:00:00 9/29/98 with 24 hours (2 orbits) of Ground Tracks to 00:00:00 9/30
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auldslanea NMEA 183 feldsTanen masgiu gminnldlauniessy cps ods
Yoya NMEA o1viyaziiulis Tanoa Ela-4224 udsannsori il ausauiu Rs-232 18 Tao

1911A531M¥09 NMEA-0183 1iutes

2.7.1) plunuilszlenves NMEA (NMEA Sentence)

Sentence [Description

$GPGLL |Geographic position - latitude / longitude

$GPGGA |Global positioning system fixed data

$GPRMC |Recommended minimum specific GNSS data

$GPGSA |GNSS DOP and active satellites

$GPGSV |GNSS satellites in view

$GPVTG |Course over ground and ground speed

b

TN WazIRuAve R a5 Tun e fail
SGPGLL Sentence (Position)

Example (signal not acquired): $GPGLL,0000.0000,N,00000.0000,E,235947.000,V*2D
Example (signal acquired): $GPGLL,4250.5589,S,14718.5084,E,092204.999,A*2D

Field Example |{Comments

Sentence ID  |$GPGLL

Latitude 4250.5589 |ddmm.mmmm

N/S Indicator |S N = North, S = South

Longitude 14718.5084 |dddmm.mmmm

E/W Indicator |E E = East, W = West

UTC Time 092204.999 {hhmmss.sss

Status A A =Valid, V = Invalid

Checksum *2D

Terminator CR/LF




$GPGGA Sentence (Fix data)

Example (signal not acquired):

$GPGGA,235947.000,0000.0000,N,OOOO0.0000,E,0,00,0.0,0.0,M,,,,OOOO*OO

Example (signal acquired):

$GPGGA,092204.999,4250.5589,S,1471 8.5084,E,1,04,24.4,19.7,M,,,,0000* 1 F

Field Example  [Comments

Sentence ID $GPGGA

UTC Time 092204.999 [hhmmss.sss

Latitude 4250.5589  |ddmm.mmmm

N/S Indicator S N = North, S = South

Longitude 14718.5084 |dddmm.mmmm

E/W Indicator E E = East, W = West

Position Fix 1 0= Invalid, 1 = Valid SPS, 2 = Valid DGPS, 3 = Valid PPS
Satellites Used |04 Satellites being used (0-12)

HDOP 244 Horizontal dilution of precision

Altitude 19.7 Altitude in meters according to WGS-84 ellipsoid
Altitude Units (M M = Meters

Geoid Seperation

Geoid seperation in meters according to WGS-84 ellipsoid

Seperation Units M = Meters

DGPS Age Age of DGPS data in seconds
DGPS Station ID |0000

Checksum *1F

Terminator CR/LF
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SGPRMC Sentence (Position and time)

Example (signal not acquired): $GPRMC,235947.000,V,OOO0.0000,N,OOOO0.0000,E,,,O41299,,*lD

20

Example (signal acquircd):$GPRMC,092204.999,A,4250.5589,8, 14718.5084,E,0.00,89.68,21 1200,,*25

Field ﬁ?xample |{Comments
Sentence ID $GPRMC

S
UTC Time 092204.999 |hhmmss.sss
Status A A =Valid, V = Invalid
Latitude 4250.5589 |ddmm.mmmm
[ N -
N/S Indicator S N =North, S = South
Longitude 14718.5084 |[dddmm.mmmm

N [

E/W Indicator E IE =East, W = West
Speed over ground [0.00 {gots

-
Course over ground {0.00 Degrees
(EC Date 211200 DDMMYY
Magnetic variation Degrees

Magnetic variation F

Checksum

—
E =East, W = West

*25

Terminator

CR/LF




$GPGSA Sentence (Active satellites) -

Example (signal not acquired): $GPGSA,A,1,,,,,,,,,,,,,0.0,0.0,0.0*30
Example (signal acquired): $GPGSA,A,3,01,20,19,I3,,,,,,,,,40.4,24.4,32.2*0A

Field — Exampleﬂ Comments
Sentence ID $GPGSA
Mode 1 A A = Auto 2D/3D, M = Forced 2D/3D
Mode 1 3 1=No fix,2=2D, 3=3D
Satellite used 1 |01 ‘|Satellite used on channel 1
Satellite used 2 |20 Satellite used on channel 2
Satellite used 3 {19 Satellite used on channel 3
B
Satellite used 4 |13 Satellite used on channel 4
Satellite used 5 Satellite used on channel 5
Satellite used 6 Satellite used on channel 6
Satellite used 7 Satellite used on channel 7
Satellite used 8 Satellite used on channel 8
Satellite used 9 Satellite used on channel 9
Satellite used 10 Satellite used on channel 10
Satellite used 11 Satellite used on channel 11
Satellite used 12 r Satellite used on channel 12
PDOP 40.4 Position dilution of precision
HDOP 244 Horizontal dilution of precision
VDOP 322 Vertical dilution of precision
Checksum *0A

Terminator CR/LF




$GPGSYV Sentence (Satellites in view)

Example (signal not acquired): $GPGSV,1,1,01,21,00,000,*4B

Example (signal acquired): SGPGSV,3,1,10,20,78,331,45,01,59,235,47,22,41,069,,13,32,252.45+70

Field Example E;mnts
Sentence ID $GPGSV r
Number of messages ,; Number of messages in complete message (1-3)
Sequence number |1 Sequence number of this entry (1-3)
Satellites in view 10
(Satellite ID 1 20 Range is 1-32
Elevation 1 78 Elevation in degrees (0-90)
Azimuth 1 33] Azimuth in degrees (0-359)
SNR 1 45 Signal to noise ration in dBHZ (0-99)
Satellite ID 2 01 Range is 1-32
Elevation 2 59 Elevation in degrees (0-90)
Azimuth 2 235 Azimuth in degrees (0-359)
SNR 2 47 Signal to noise ration in dBHZ (0-99)
Satellite ID 3 E Range is 1-32
Elevation 3 41 Elevation in degrees (0-90)
|Azimuth 3 069 Azimuth in degrees (0-359)
SNR 3 Signal to noise ration in dBHZ (0-99)
Satellite ID 4 13 Range is 1-32
Elevation 4 32 Elevation in degrees (0-90)
—-
Azimuth 4 252 Azimuth in degrees (0-359)
SNR 4 45 Signal to noise ration in dBHZ (0-99)
Iaecksum *70
S . i
Terminator CR/LF




73,

SGPVTG Sentence (Course over gl:ound)

Example (signal not acquired): $GPVTG,,T, M, N, K*4E

Example (signal acquired): $GPVTG,89.68,T,,M,0.00,N,0.0,K*SF

Field Example |Comments

Sentence ID |$GPVTG

Course 89.68 Course in degrees

Reference |89.68 T = True heading

Course Course in degrees

Reference [89.68 M = Magnetic heading

Speed 0.00 Horizontal speed
Units N N = Knots
Speed 0.00 Horizontal speed
Units K K =KM/

Checksum [*5F

Terminator |CR/LF

2.8) Nnmamﬁaffty@mmmﬁlimﬁ’wﬁ (DTMF DECODER)

MT 8870 Lﬂu"la%ﬁ‘l%ﬁm?mamﬁﬁmmﬁijnnﬂﬂmmaﬂmﬁwﬁ (¥1A Tone 3o
DTMF) ilusiaduavisnoa Tas los MT8870 wihmihiiudasnanud Tnsdwd DTME 185
dyanuATaeamuTIuaeIvIIA 4 T %aqmﬁuﬁﬁmsﬁmuﬁﬁqda"lﬂi’:

- W3 uIaz00AR 1A TSN (DTMF receiver)

- WnssuaIintou naz 19 Wi masssuidonin TTL

- annsadsunatfessiu wie mia'lnl (Guard time) I8

- i leFnunmga

2.8.1) Insaa¥19ves MT8870
Taseadanioluvesled MT8870 UYsznovlUdr9snsesnnud uas 1IT0DATHA
Handunisdtaea ulediatialaeldine Tulad ISO-CMOS  Tudmivesravsnseniuils

matnvosaIngns wFaneiHames dmsunsownnudquazdn annwsaeasialdimaiinng



24

HunuuATneamoasilazeeaniaia 16 Anva sonilumuguans v 4 0 uaz n
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TNy Sumadunaiiiuesduoud aIlSusavneldlavaeglnsol

muuen KA wsIaAG 3 aniuy Taseadiaves MT8870 uanalugii 2-10 wazgaii 2-11

VDD  VSS VRef INH
A
PWON—T—>|  Bias
Crreuit VRef
Buffer
V] = 5 o
Chip  Chi
Power Blag Hgh Greup ___[1— Digital Code
Filter Detection Converter >
Algorithm and Latch Q2
IN
* TDOlnaL Zero Crossing
IN- Filter Detectors > Q3
GS — Low Group 7
s Filter _[_T > Q4
to all "
——[>0——’ Chip st Steering Zx
Clecks GT Loglc x
——AA———
v A
osct 0sc2 SUGT ESt STD TOE
= Y
U 2-10 namaTnssadranmvluves MT8870
IR SR
M|
IN+[] 1 L 18] vbD IN+[] 1 20[7 vbD
IN-[] 2 17[]J svoT IN-[] 2 19[7] st/GT
es 3 16[7] est es( 3 18[] Est
vRef[] 4 15[ si0 VRef[] 4 17[] sto
INH[] 5 147 Q4 INH[] 5 16[] NC
PWDN[] 6 130 o3 PWDN[] & 15[ o4
osCil |7 121 ] @2 NCL]7 14 1 a3
oscz2[] s 1] ot osci[] s 137 Q2
vss[] o 107 ToOE osc2[ o 121 33
vss[]10 1] ToE
18 PIN PLASTIC DIP/SQIC 20 PIN $SOP
e S S T B BT N e S A e S e

Ui 2-11 naAesIvazBuaves MT8870
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2.8.2) Handumsmammeluveg MTS8870

Tnsaadramoluves MTss70 ﬂslznanﬁ'wdauﬁwﬁm 5 dufio
L.0MN303dyaIun 18 (Filter section)
2.0108ATNH (Decoder section)
3.01AATIVAOUTYYIY (Steering circuit)
4.mafiiannu (Oscillator)

5.MAYOWTYYIUANUIANAI (Differential input)

a1 mANTeITYaNUN NG

]
=

‘lumuuﬂfvuunﬁmmm DTMF fidunesniiy 2 AGUAIYE ADY 1NN Iz TN NG
f Tavldssnsesnnudsudy 6 A INFA1NFinos ( sixth - order switched capacitor band pass

filters ) cINﬂ’.,l'llJi]‘l’]llUf’I‘ll\'FliJ 2 929 ﬂf] mammﬂmua:‘mqmmﬁﬁ]

SRR RGN N S E S
0 o — PRECISE
V4 Vi DIAL TONES
o \V4 X=350 Hz
N Y=440 Hz
% DTMF TONES
20
A=697 Hz
ATTE%%,:\TDN l rg B=770 Hz
(dB} I \ C=852 Hz
30 4 D=941 Hz
' ‘ E=1209 Hz
F=1336 Hz
G=1477 Hz
40 H=1633 Hz
‘K R,
a8 1 A
NI
X Y AB C D , F H
FREQUENCY (Hz)

= ddyy =
Wi 212 wamsnd i ldnnniansesnd

a1 2 Mnaeasita
= a = 9 v ' Y] o = o %
AND DTMF gnnseaSuuieondn WHUIMIRTDATHaa Mo ntlusay Tayld
MANAMSHULLUAIADA uaunmmsa%ﬁaummammunwﬂummamﬁimu DIMF w5s'ly
maﬂmﬂummnaummmn mama%ﬁamwmmauuﬂﬂﬁm ﬂmmmmn Est (Early Steering) fi

uonny fﬂﬁ‘i‘U‘ﬂWlilf)ﬂiﬁﬁllﬂiﬂﬂﬂ')'lllﬂﬂwc] uuuﬁmm GﬂiN‘VI 2-1
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Digit | TOE [-NH [ ESt | O, | @ | @ | O
ANY L X H Zz Z Z
1 H X H 0 0 0 1
2 H X H 0 0 1 0
! H X H 0 0 1 1
4 H X H 0 1 0] 0
5 H X H 0 1 0 1
6 H X H 0 1 1 0
7 H X H 0 1 1 1
8 H X H 1 0 0 0
9 H X H 1 0 0 1
0 H X H 1 0 1 0]
* H X H 1 6] 1 i
® H X H 1 1 0 0
A H L H 1 1 0 1
B H L H 1 1 1 0
C H L H 1 1 1 1
D H L H 0 0 0 0
A H H L

N B o RO
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D H H L
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a ¢
ﬁma:mummmqﬂﬂsm

Microphone Input (MIC)

[v117] az%“uﬁmuiyma“uwwﬁphuﬁ’funﬁa“lnTﬂﬂwuuﬁoﬁ'emuﬁmmmn’hﬁ'aws Witoud)
?’iﬂiznamdmuiuﬁﬂa% amululsznoudininsaugusasinisvnsa Tuts (AGC) Tauae3
f:i):mnummuauamwmmms winouil IiTimsvenveglugae -15 §1 24 wdwa Ty lns Toly
i]1nnwuafmwnﬂﬂuﬂaawwumannuﬂs~q1uanymvaqmnﬂnm 17 manuyvesnthdines vz

dmualashidedesmanumunmuneluvesles (10 k) o IiRamsAnenfinua

Microphone Reference Input (MIC REF)
' @ ' v o d i . {o o
[¥1 18] vzAod i uAT 1A Buden (Vssa) Tavdoaynsuviufulseyievimiiidia

Tya s uNIUMIBURAv 17 uazieldidamssaomedndyanusunliint 10 wSwa

Analog Output (ANA OUT)
[v1 20] msuammmmums wWitevdleaniman 21 Tﬂumummnﬂi‘"QﬂUﬂN
ﬂ'lﬂuﬂﬂﬂUﬂﬁ\?ﬂiUm'lmﬁl'lﬂﬂﬂ 20 u m’amuﬁmmmwflﬂmmmu‘nﬂ"l:nmﬂum'la‘u mmn

1J‘5~i;ﬂmlmnwuanui}"ﬂmﬁuwuﬁmmm’ﬂnmumumuiu 3k mlﬂuauwﬂanwuﬂumwaﬂwm
‘l‘m‘i’ju’N‘ﬂiﬂ'if]\iﬂ’ﬂﬂﬂllllﬂﬂﬂﬂ’r)ﬂ

Automatic gain Control Input (AGC)

[¥1 19] xfluﬁuwmﬁﬂmqnﬁwﬁmwmwmw?ua:Jﬂ"lniﬂﬂﬂumqﬁ'm"lﬂmﬁn wiol¥ifn
AN aunm%mﬁtunnmvmmummafmamﬂ‘uammmmmamuauwmmhiﬂsTvlu
uauxwaini~mJﬁmmmwmmsuuwnuﬂﬂuwmwauuaqum Y1 AGC u%vmamunuqﬂﬂsm RC
mamnuﬂmnmﬂmiﬂmmammumﬂ‘lu 5K uazvzAofudaufiuseynouendadnitaiteriy

ﬁﬂﬂi'l’mf)lﬂﬂ'f)ﬂ ﬂ'W]lHiJ'I ’l’fll’UNﬂNﬂ1Huﬂvl’J‘Vl R=470k, C=4.7 uF

Speaker Outputs (SP+/SP-)
[1 14, 15] ﬁ‘luwmﬁwwiaaanﬁﬂwq Tuledazil mwifrmmmmmlmnmmanaaﬂm
cmnﬂ:n11mmsn'1umﬁmaﬂwammww"lﬂ 50 mW i TnaadIng 18 Towiy Ve MRAl "lummm

mamumnunawm‘lﬂ‘lunimmammﬂﬂﬂuwmﬂm
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Power Down Input (PD)
[v1 24] Tuvauz hifimssufinnsedundy fv1 PD azfianziiiy <1 Moztunssn
swﬂumiﬁunJammamu‘luswmmmnqumnam VOF flannzitiu «0” fuansiemsigunsy

ﬁuqﬂaqﬂsmgw ¥1PD Undvzidy <17 aU'lwmvuumvamwmmm“nnnsvmummuwn
wsalauﬂauinuanﬂsq

Chip Enable Input (CE)
Y Yo o v 4 4 o < ' : o
[v123] szdealésudyananiad 0" ievimsiAuunasssuhevidunduuazns

o 2 A a N a 4 o o o od IS p——
UUNA NYUDAATIOURA 1Az P/ R BunAlzgauansiIniasyouviasveaadiu (CE)

Playback/Record Input (P / R )

[v127] dloviBunaaugunisiaunduuasiuiin1d5uiad <1 sxfhinasouveantsidy

ndu uazduduwad «o» viilumsidenieseumstuiin ﬂmm‘hsuwaﬁmonmawmm(CE)

wtflummamauwmﬂn P /R

Address/Mode Input (A0-A9/M0-M6)

[1 1-10] ﬂnuaﬂmimmzhmﬁuwmirv‘ﬁatiﬁaaﬁqﬁﬂﬁuﬁadﬁm‘vﬁmmﬁm MSB 984
uaﬂmsa duenmsalauoamsaniiiveaos MSBS iy <07 aummvmﬂimgmmﬂmiam
anuanas 1ihuoanse 5 Fuaudmivaeseumsiuiinuaziaundy HAZVIAUBAIAT HVLINANS
uand Taovouvaswesiadin CE tazdh MSBS Naouziu <17 mmmmmm’iwuﬂaumm

o & 2
‘U'LUJ'l'f)UTIIﬂNﬂUﬂﬂQﬁﬂﬂllﬁ”lﬂﬂﬂ]illﬁﬂ YIUDN ﬁﬁ“Uf)U‘U'lﬁQﬂi'lﬂQ'ﬂﬂn CE

External Clock Input (XCLK)

[
=3

[v1 28] ifluvisudyamunininouen w%f‘hnuﬂﬂ'mﬂunﬁngq;mmﬁnﬂumsdn

o

1 a . a 1 g o A ) 3 o
dyayros nmTﬂmlnm"lﬁ'szu‘l%’mﬁmmmmwmmsqnﬁmnnmﬂﬂﬂmuﬂ"l"s'muiuué’)qm Taiduy

gungi mﬂuan‘nsamuusQﬂu"lv\lmuaw"luﬂmms“l‘muﬂﬂmmnwmmn 25 ity NSRBI
idoa

Overflow Output (OW)

[v1 22] Fyarmiad <07 v z‘lJi1ﬂgﬂ@m’HW1lmﬁ‘wﬂﬁlﬁﬂ!ﬂuﬂﬁLlﬁﬂﬁ’j”lf‘?’quvlﬂﬁlﬁu
ﬂan'nsaHuafmammmmu“lu"lacv"lﬂmmuaammimuamaumuamgi‘lunnmqﬂmsmunau
wamamwmmm OVF mvmu‘lwnum CE duwnaunin OPF %v"lmuwamwammm%ﬂ

uawxsmwanmsmuﬂaﬂnuaﬂma Wﬂf’f‘ﬂ"lﬂ OVF ‘Llf’ﬂll”liﬂll‘l)’!?llﬂuﬂﬁﬁ”lﬂu‘ll@ﬂ ISD25XX

luirdali/diliognremmnaiuagnateda
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Auxiliary Input (AUX IN)
[¥1 11] %Wni‘lumsuauwmmmuuan mrf]ummamwaﬂrmmmmmuaaﬂ“lﬂmmmwﬂ

‘uanwwmtmw‘luuawuaanawamwwmTwa Tﬂwuﬂaummmuu%“nﬂﬂauaui‘lﬂ"lamu‘lu

e

9 Uii‘l]“l]'t)\ivlf)‘ﬁ ﬂ151‘1$§1u111ﬂ513ﬂ713ﬁ8\1i]“’lﬁ@ﬂﬂi)ﬂ‘uﬂS1'3ﬂ‘1!'tNlW11?65‘1’WWﬁ101Nﬁ’Ju‘ﬂ1}ﬂ1

'Suﬂuﬂumm lWE)111?1E]Qﬂ1i1ﬁlﬂﬂﬂ1ll5\lﬂﬂﬂllﬁﬂﬂNﬂuiwﬁ’JNﬂinﬂﬂQ’dﬂQ

2.9.2) HANMIMINIHYES ISD2590
1SD2590 ‘lﬂmmsaammnmu‘lumiﬂnuﬂmsmamnawqTnumwahﬂusmnu
dmlsznevduq Tnuamsvinumariie e ldaeie s 1SD2590 21591 weams e Ty
msnmuiﬂunnmnmﬂmnqﬂ (MSBs) f1® high muﬁmmfuuaﬂmif'rmumnaawnnuﬂmﬁ‘lu
Tvualia waz NOT vz anudanfuieamsain LWﬂzﬂuuuT‘Hllﬂﬂ‘liﬂlﬂullﬁzllﬂﬂmiﬁTﬂUﬂN
Voe 1SD2590  szhimeandestuins Wimmnsafiee e deniule dmsuTnuamsiau
ﬂaawmimmumﬂm 2 901AWAUAD amusnmsmmumimqmﬂ sdoaSuiueainse 0 oy
Fufuneansaiiaves ISD2590 ﬂamﬂuummmsmiuﬂumzaﬂmsaauq"lmuaunnmsman
Tnuamsham uanmnuum‘mmﬂmsmvnn Swa 1R 0 e maqﬂnsmqmﬂauu 1AM3
mmn‘lﬂxﬂunmaunammmmmsmunau"lﬂxi‘lummuwﬂ @ndulnua M6) wioile Power
Down Cycle gniliihameduiines Tnuamsihamosiamade CE i Low fueamsc

o917 mode level gngudedraazilyivinay

Tnua ;
nih M3y apldsufy
AR
MO Message cueing donnuindeoud ludhanthedrasaada M4,M5,M6
Ml Delete EOM markers | #1Mia EOM  maker figatlatoves M3,
Joanuiiuds M4,M5 M6
M2 nonaplicable #1509 N/A
M3 looping MSIAUNAUNUUABIT DI NUDAIAS T O MI1,M5 M6
M4 Consective addressing | Tutiniaufndofiunaisdoniny MO,M1,M5
M5 CE level-activated vouTngadonany MO,M1,M3,M
4
a 4 [ P
M6 Push-bottom control ounasiaiuglnsaiou MO,M1,M3

M350 22 uans Tnuamsiauves lod 1Sp2590
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Tnuamsiam (Operation Mode Description)

Tw11ﬂmiv‘hqmmu1‘50ﬂ'as'mﬁuvlﬂﬂiﬂauimama'f‘lﬁ'n?ammm‘l%’ﬁ‘]u Hard-Wire

Tirumsmauvesszuuiisdeams|d

. ' 1y Y ) o]
[MO - Message cueing] Uan‘lﬁé‘l‘x’f’qmmmsm’hnmuﬂ’faﬂﬂniﬂﬂ'luﬂmzﬁq Physical address "
uivisvoudazdonmld CE low pulse tsing pulse Whumgiv Idf ¥ dumisenns amaty

k7 L] v o Y v @ ; 9 o [ 1 a 1 : 9 o
D lfadmdonnudasaly TnuﬂummzhmmnmsLauﬂammummzhsauﬂuhuﬂms
MU M4

[M1 - Delete EOM Markers] Tnuamsyiam M1 sdusoulidonuii ldsumstiuinaudey

) ¥ —_— ] ]
swiulinaendudonnu@o 18 Taufiosds ZOM Markers mlmedoanuiminnsiusu

4

[M2 - Unused] foTnuanisvnulnuaiignidonldn M2 sxdousiu Low

v o ' o o A o wa
[M3 - Message Looping] Tnuamsviam M3 M msumsidundudietasoiiowuusaluiives
%ﬂamﬁa(jﬁﬁnmﬂqn?né’fwmuamﬂsﬁ:imﬁai’faﬂﬂnmmm‘ussqaa’lu ISD2590 Bd19euyysel

a3 1SD2590 v angunngas et lyagavholasi OFF lifiu Low

t4 '
[M4 - Consecutive Addressing] 3ena19m sy lusnzing MTueansTITTIgaiiotennugn

Uil EOM Markers Tnuamisvineiy M4 WAAAUMSTS IBAvBIMITIOARTAUY EOM

uaz hisoulddonnugniausunuussadigy

[Ms5 - C—E Level Activated] Default mode 1151 ISD 2590 1%1?“%@7111?’1' C—E nanuily edge-activated
vumstudin Inuamsviam s safumafinlda CE gnutlaaluifiy tevel-activated titofies
Tildnaudiu edge-activated seMiamsidunduiulnuat CE low 951 playback cycle, CE
high 11ga cycle tazifiaifiu CE 1ow %’ﬂﬂi:qilzL?'nnmdu‘?ifqﬂﬁéa%’ammgnﬁﬂﬁnqﬂmﬁ‘lﬁﬁ’m

4
MM IFAAITLIOAAT

Y o
[M6 - Push-Buttom Mode] ‘)g'ﬂqﬂﬂ’iﬂi’ ISD2590 Uiiﬂvlﬂﬂiﬂjﬂllﬂﬂ’liﬂ1\11u push-bottom Tvua
S v /qYa0 Y s 4 g9 ¢
push-bottom VuAUgNUszgnAldfviuyuitnzgneenuune19angunsel  mousnuazaaes
Wl’x’aumxi‘lums*ﬁwammwfm:uuClﬁ’ﬁaua«ﬁaﬁ%:%’ﬂiﬂ‘na?wwmqﬂﬂimuinuﬂm‘sv‘inm
push-bottom  TiafififuthAyiga 2 In (11 9 uaz 41 10) Koudlu high tazvrTnua Ms (@17) Fos
i ¥ H b4
i high dogunsalildluTnuail  power vanasnyalmevesmsiaunduudazasanon o

LY

udfinmionda CE iy high
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Pin name nﬁ1ﬁ1uiwnﬂn1iﬁmu push-bottom

123, C_E L?'nﬁ’uuaénqa push-bottom (low pulse activated)
Y124 ,PD Hq@ﬁl‘m push-bottom (high pulse activated)
U125, m Active - high run indicator

A19191 2-3 namansiinuvesInug push-bottom

[v123] : & (start/pause)

TuTnuamsinunuy Push-bottom %1 CE vzvianuilu LOW-going pulse activated
start/pause signal 11111197 LOW-going pulse uuﬁ"q,mpmﬁyﬂzfs;nmsLdunﬁnn?aléumsﬁuﬁn
AWTTAVVUN PR WadAou1uunl CE Aoudsiy End of message 1UADUAUNSUNSDIRAMS
overtlow dziilungIdqunsalvgaran address country vz l1i31maIaz CE pulse 6"uqﬂzli‘lum¢1ﬁ

v ¢ 0 1 44 o ° q 9
m°1nq1lnsmmamm'lﬂmnqﬂ‘ncmuugnmiansa

[v124] : PD (stop/reset)
‘luTwnﬂmiﬁmuuuu push-bottom ¥1 PD ﬂ:nﬁumsv‘imuuuu HIGH-going pulse

. . . 4. .
activated start/reset signal %9 HIGH-going pulse am1509 181 PD Tuvniefivnisidundunso

C ]

TunnvsSadungy

[v125] : EOM (run)
2 — 4 . ;o
ulnueil EOM sznmuodiy active-High run signal aenuiserir]y1diiesy LED nde

L

¢ & o : 4 g o A e Y
Qﬂﬂsmmuuanauqumzﬁlu High lUﬂiﬂﬂﬂ'liJVlijﬂ"IﬂJuVlﬂHi’e)lﬁuﬂaU

msﬁ’uﬁn‘lﬂﬁm push-bottom

1.) ¥1PD aa5iilu Low Tnodnald pulldown resistor

2)91 P /R (i High

3.) 91 CE (ilu low oS umstiuiin EOM iih high Lﬁaﬁ%mﬁmmiﬁmu

4) 91 CE (i low onganistiuitn EOM ndu iy 1ow AFeamsan ol lindosid

EOM markers %:gmﬁv"munﬁaammﬁuﬁaﬁ%%yqﬂf'?yuqmlm‘i’faﬂ'nmm:m P /R onily
High nﬁﬂ?iyullummmfwiam CE aziiuunduiiionmsa o

5) 91 CE iffu Low nstufinsuduiiuommsanie’] EOM neiu Tty high (Munumg: dan
Tnuamsyiau M1 fu nigh §n EOM ﬁ"lﬁﬁauﬁuﬂgﬁﬁuﬁawgnan wazmsTuiinzisudud
uaﬂmimfu)

v b4 —_— ¥ ¥ .
6.) iiomsiiuiindequaiofuad finl CE pulse low 3LTUYA record cycle ASITINE



38

mstaundululnam push-bottom

1)
2)
3)
4)

5)
6)

7

¥1PD A5ty LOw
I P /R iu high
¥1 CE lu Low MIaunduisudn EOM iy high (WoLEAINIT I

— —————— y ' i
811 CE flu Low nie EOM markers N3¥M10ANTISEMIIMSanuile EOM
nduliithu Low 11 PR e190gnvin1iinEon )

—_— ¥y [

¥1 CE dlu Low Snasamsigunduazisudy
MsundvIznszinnte 4 uaz 4 5 9N PD sy HIGH %501aM5 overflow
- 2
AU
Y a ot = @ iy Ay ' o A g
DUAAMS overflow CE low WIFAAIMURART TS UAUMSIAUNAUINYAS LAY

19910 PD pulse

MM THUA push-bottom a1330A0 19390/ Mo | M1 1ras M3 16
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3.1) Uﬁﬂfﬂﬂﬂzllﬂiﬂ ITUUMIMU

a o

delimsBomdnnglFnudundsInsdwiiede sufad YU (Ringing Tone)

2 v o = Y L. : o o ~ 9 v sA A
YU NVIATIVVVAYY UYL (Ringing Tone Detector) i]ZﬂUﬁﬂJigWﬂlliUﬂl‘U'linﬂTﬂiﬂWﬂNﬂﬂi)

o

o aY Yo Y 1 o ' o a do & ¢ A o
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3.2) 19300 HadYey 14 DTMF (DTMF Decoder)

v o
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\ . Detector
GPS H (Auto Answeﬁr)ﬁ
. A — Connecting ...
o o |
NS ...z SO - E‘l - ;
ISD2590 | Request Password !
| |
|
. A «
MCS-51 | oy
} . Mrss70 ||
a4 sHagnads (DTMF Ir
' Detector) i
QI G T AT s S A ""_TA'Q

a FIR o
Z‘lh"l 3-1 Uﬁ@ﬂlﬂ@mﬂill IZUUNITNINIU

v ~ Y

3.3) ’N‘i]iﬂ‘i%i]fﬂ"llﬁmum‘jmﬁﬂ A1U7 (Ringing tone Detector)

v v v
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' Ringing Tone

i Disconnect |

sviafia

3 a ¥ A dy A A Ao ~ Y o o ~ v ) 0o 9 Y a
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Ferzuananadiomsnily LED i aa

3.4) 1993 Yunmaes (Voice Recorder)

a Ao ¥ o v @ v LA gve 2 a4
l‘ﬂu'ﬂﬂ')\ifﬂi‘ﬂﬂgﬂll'ﬂﬂfﬂ5(hf\ﬂ’l.!fnﬁ5UW3ﬁulﬂQIﬂﬂlﬂW1$ lﬁ’]i‘lﬁ'bﬁ]ﬁulﬂﬂi“ﬂﬂuﬂﬂiﬁﬂqw
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) d
3.5) 2395 1ulnsneuinsaaes 7
v ¢ e o T =
s lddugudnaslumsilszuana uardimsmsmauvedndaziang 59UDINT
v - 2 3 v 3 ' Y ) v a
HEAAINAVDIINDTAI Fazmulannvaonlaozunsy  TueWNeveNT  azdhuh
3 1 I~] 1 A
TuTnsaouTnsamosianua lumsdouTdsunsy szutiseonldidu 3 daulnagj Ao
o Qe e ' 4 = ' °
3.5.) Tsunsusumdeyainadumisnanios GPS vunuluntlsanuives
e
lulaspouInsamos
3.5.2) TWsunsudSoudiouswaniueini99s DTME (lod MT8870)

3.5.3) TlsunsufSeuivndoyadudsanidudin131u leFduiinides 1sD2590
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| v
O a4 Lip10 “ Ccepay | 23, START 8
N
o B 21p11 PDIP26 2 24 ReseT O
- © 12 3 2 27 3
E @ P13 PIRIP25 PLAYREC /)

s w 4ip1g EOM/P2.4 |25 BishFr V)
J 10 23 Ringing Tone
| pre—reeee———— 4 RSDIP30 RING/P2.2
. GPS o Detector
| 1 opact
L] GND
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! 4 ' ' 7 o 74
U4 3-2 urasnswenneszn e luTasneuInsames Auginsaiduq

d o
3.6) Wainsamsmauvesszuy
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' o A a a ) s 2 1 aw By o
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UNn 4

m‘smaamaxwamimam

4.1) MIMNUYeIIMAReAsaTY I DTMF

Q2 |Q3 |Q4

SRO\OIOT v

L
Mic 14 13 12 11 16 17 10 18

MT 8870

BN
o

L LT TR

I uF 500 k 3.579545 MHz
|
Ik % 10? -
Y
miN
I uF

Wi 41 wranesmnneasiadyan DTME

mfm_lﬂ 4-1 Li‘lmqmﬂnaﬂsnﬁﬁmmm DTMF TﬂUﬂwmwumiumssmmﬁmmm
DTMF fidnudaZouamyi DIMF THifludyanufinea Juaea & senmnndan
mmwnmiwmummawsaamnﬁﬁiytym DTMF  ms@1auve39s ¥ lediues MTes70 §lu
DTMF Decoder C'fm:%”uﬁmmm DTMF 11198 umnru. @@ min R 100 k| 39 k , 56 k Laz
aihFnes 001 Tulasvhsa  Fadszrousuiiuncesumisa rwalﬂ“Unmtmﬁmmmmmmma
JUNALAY mﬂuummmmamwaﬁwmmmmmmmuww Wiludyanudiaea AV IUTDY
BCD) Taudyanaiinonsiia Hudyauflneaudrdieniing 11-14 voq MT8870 1daerala1v
luTasnouTnsamesnivl 1-4 (P10 - P1.3) @2 1 7 uax U1 8 YB3 MT8870 9ADASdADA

a P 4 <] @ o a [ °
POATAAIADS (x-tal) AMWA 3.579 MHz Tive Widuddiiiag s I¥fumsviauve MT8870
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HamInaaes onaadiuthy Insdwiiode WazdunA LED 113 4 A29 (Q1-Q4)

ed | o Q@ @ | e ]
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
S 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
0 1 0 1 0

. 1 0 1 |
# 1 1 0 0

A15199 4-1 1mﬂqwaﬁwﬁmﬂmsnﬂﬁaﬁﬁuﬂuTwiﬁwﬁﬁaﬁa wazdunanlv LED

(Taofmuals I LED fa = 1, W LED &v = 0)
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Tek STJ:R 20kS/s 3502 Acgs
. : T

I 1
L ¥ ol

Ch1 Ampl
12my

| Ch1 Pk-PK
292my

Ch1 Freq
647.5 Hz
Low signal
amplitude

wwww‘—whwywwwn“hy“q“ﬁ;@ 5 ,.;.«ii; A AN A AT Ol YUY I g

ChT Too0mveh B 10V M 25ms ChT 7 0V
2 Oct 2002
18:48:37

4 5 4
37 42 uanadyananienatlunanoay |

Tek SR 20kS/s 60 Acqs
f T

I 3
L i

Ch1 Ampl
20my

T _ ‘ : , { Unstable

. .. ...... s o W § % g @ B 6 W 8 ...... ; i histog ram

B o T
TPRTERFRAT s

pmm 3 g SRR EREEE U SRR '. amplitude

W Toomvh WM ISms ChT 0V

2 Oct 2002
18:34:44
JUN 4-3 nanadyanouiionatfuninoay s
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4.2) MIMNNUVBNRINTIVTB VTR 1584 (Ringing Tone Detector Circuit)

Vee
10 k
LE 3
12k
»
AC| f\\J s gl
) §1o k
=

gﬂﬁ 4-4 19 %sma%ﬂauﬁ'mummﬁamfh (Ringing tone detector circuit)
) ~ . . 4 o
vingtidlunsasasnaeudyanauSonid (Ringing tone detector circuit) Fedayanausunidn
L. A Aa ' & 1 o a ¥ = ¥ 4 A o
(Ringing tone) HIBNGENRINMIINFRAIUNSYAY  FyanaSoniilivnavesdynu
13zu78 90-110 Vpp AWM 25 Hz 1vsHzimsasniudyanunszAsndyaanssasidam
¥ b4 ’ v ¥
Huiswneswmiusunuis tvua Bnseds msiauvenessunndayanausonidiiley
] a o . . 24 Y @ - " A
FHIUI995U5A9 (Bridge rectifier) $915enev ldao'laTen D1- D4 deyana Ringing tone 1iIDH1993
a o { @ 4 @ @ @ o
viatudr wndoudludagnalihnszuaass Uszana 20 Taadt uazfnyseduuseduline
@ d Y
Aufiueslalen (Zener Diode) THmAousaduilszana 15 Taadl uazezgraauseduliinde 23
Jd @ 4 a 4 o @ o g
Taan AudAmnu R3 ie lins wdmaes (Transistor) e 1d Aadmmu R1 nazdufnlsey
v ¥
C1 Anvagaziludifuilas (Coupling daanauSonidr uazianszuanazussduvesdayanason
o v 8 o { o { 1
1 @i R2 wazdufualszy 2 shwmibi nsesdaana i iihnssuaas S syt
@ ' t Y @ a s 2 o o {
useiuIdanasen R2 szgaveludalifue wavemsmdmans Feszdidadmunu R3 i
o o Y A aqy = Yy A o ¢ o q ¥ 4
Pifanszuald  WelidyanuGsniduniigeisInsdnn  sxdldvineaannes(Collector) vas
a 7 s A Yo o 0o q o ‘ij ¢ ¢
NIUFames weainsna  ilesnlasyludansehliussduaniugudvineaannes il

' ™ a do o ¢ a a do oS3
ﬁi’)@Qﬂﬂ‘il"l@umﬂiS‘WVI‘U@Q“hJIFliﬁﬂﬂIﬂSﬂLﬁ@imﬂﬂTi@ﬁLﬁ’ﬂ551’1711!14
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4.3) 1995 DUNMTBY (Voice Recorder)

R — = . I T S S S YAV — .
! | [ | i |
| | - | L 10pF | 220 pF
- - I T 18V =6
10Kk 10Kk~ 7 9 10 l16 |28 i
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START Lo e —id —Blst
24| !
RES R == = - ~— <2 RES 0.1 pF
T I ¥ 50V
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I | I
& — — 2 m AnAIN 120 -
10k 10k 3l i 1pF { mic
b > . S R | =16V H
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| 21
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(@ s ~~5~{‘ A4 SP- 5715 —
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i |
. A MICREF 18 ——
13 | 01pF
. 22 vesa | 6V
. B ke Acc 19 —
} EOM T ‘
. o |
|25 |
1 =2
LED 680 <
. J 470K 47 uF
e s S 16V

717 4-5 uarasnsae Tediudinides 1SD2590 (Voice Recorder)
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MU MIAUGUIEIAY
VIBUNA ANy VIBUKA AN
RESET SETBIT RESET SETBIT
PLAY/REC “0”  PLAY/REC s

START CLEARBIT START CLEARBIT
Fornuii 1

START CLEARBIT ladonnuii 1

START CLEARBIT START CLEARBIT
Jonnui 2

START CLEARBIT Hedonaud 2

START CLEARBIT START CLEARBIT
Jonnuii 3

START CLEARBIT Hatonnuii 3

MINH 42 urAABAILMSTILYee 1SD2590 TuTnuai 2 nuE ved ey

msauliGeadidy
NOUNA WBUKA A anne
RESET SETBIT RESET SETBIT
PLAY/REC wn PLAY/REC sxpe
SHIFT “1» SHIFT “1”
START CLEARBIT START CLEARBIT
SHIFT “0” START CLEARBIT
START CLEARBIT START CLEARBIT
ledonauii 2 SHIFT “0”
START CLEARBIT
Hatonrui 6

137191 4-3 UeaadEAIuRuMsThauYed 1SD2590 TuTnuad 2 wuv'liEoas iy
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MU Mya
Y] o 2
don1uN 1 Ml
oAU 2 a0d
A7 3 A
foANUN 4 a
vy o Y
JoANUN 5 M
Y] a
40A1UN 6 nn
v P a4
4oANUN 7 A9
d9A11u7 8 wla
Y a Y]
40ANUN 9 1
Y] a P
49A1UT 10 fud
foanuii 11 | nymnasifas

deui fiya
) = a w A
1OANUN 12 wialuvueil fe
JoANUR 13 B (X)
Jonnui 14 MU (Y)
Y a "o
oAU 15 RLoT
Yonnui 16 )
Joanui 17 DIA1
fon11u7 18 atlen
sy = A
donnui 19 Milo
Foanud 20 14
Y] a &
Jon1uN 21 azuoon
Joanuh 22 ATIUAN

]

A1 4-4 AAINANITNAADIVDIIIT U TR B (Voice Recorder)
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4.4) dmdeyainaduntsoin Gps

a

A Y % 3 g a0 A A &
1UBI91N GPS ﬂ“’fN"Uf)iJau]ﬂWﬁWﬂiﬁ@uﬂinlﬂUUWﬂlﬂﬂ nn 1 'Ju']ﬂﬁf)luﬂqvlﬂﬁﬂtl"] 3413}
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dnnideusefuneiiuned mamwanaw”lmﬂuwu'ls 12 1AnadnT fail

Hie £ Yiow gl Trorsfor o e R
0F 3 DB @

$GPRTE,1,1,c, =37 B

:ggﬁug %10528,9 1343, 6876 N 10046.5205,E,08.0,271.8,260303,0.4,,A~0A

MBS NSRBI EBER)

$GPGGA,210528,1343. 6076 N 10046.5205,E,1,04,2.8,16.8,H,-26.0,H, , 55

$6PGSA,A,3,01,02,03, ,,,,,,,31,,4.5,2.8,2.8+31
$6PGSY,3,1,11,01,60,325,36.02.45.002.33 03, 71,088,35,11,08,193,00~7C
$6PGSY,3,2,11,13,23,325,00,15.00.083 00,16,29,024,00,20,28,233,00+79
$GPGSV.3,3,11,25,21 088, 00,27,00,304,00,31,61.182, 4346

$GPGLL ,1343.6076.N,10046 . 5205.F, 210528, A, Ax48

$GPBOD, ,T, M, , =47

$PGRME,15.2,M,26.9,M,31.5, H~12

$PGRMZ,52, f

0.4 H=36
=37

84
$GPRTE.1,1,c
30,A,1343. 687SBN .10046.5206 ,E,0.0,271.8,260303,0. 4, 1,A=03

$GPRMC, 2105

$GPRMB,A,,,,,.,.,.,.A
$6PGGA, 210530,1343.6075, N, 10046, 9206,E,1,04,3.1,16.9,M,-26.0,H, , =55
$GPGSA,A,3,01,02,03, , ,31,,4.4,3.1,1.8+33

$6PGSV,3,1,11,01, 60,325, 36, 02,45,002, 33,03,71,088, 34,11,08,193,00+7D
$6PGSY,3,2,11,13,23,325,00,15.00.083 00 16,29,024,00,20,28,233,00~70
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,05,29,307,00,07,44,089,00,09,07,249,00~77
,13,13,068,00,24,41,343,00,26,00,201,00~70
.29,13,186.,00,30,00,322,00~44

$GPGS , =
$PGR '
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ChipCorder

TECHNOLOGY BY 15D

ISD2500 Series

Single-Chip Voice Record/Playback Devices
32-%, 40-*, 48-*, 64-* 60-, 75-,

90-, and 120-Second Durations

FEATURES

Easy-to-use single-chip voice Record/
Playback solution

High-quality, natural voice/audio
reproduction

Manual switch or microcontroller compati-
ble Playback can be edge- or level-
activated

Single-chip durations of 32*, 40*, 48* 64*
60, 75, 90, and 120 seconds

Directly cascadable for longer durations
Automatic Power-Down (Push-Button
Mode)

— Standby current 1 pA (typical)
Zero-power message storage

— Eliminates battery backup circuits

Fully addressable to handle multiple
messages

100-year message retention (typical)
100,000 record cycles (typical)
On-chip clock source

No algorithm development required
Single +5 volt power supply

Available in die form, DIP, SOIC, and
TSOP packaging

Industrial temperature (-40°C to +85°C)
versions available

I1SD2500 SERIES SUMMARY
Part Duration Input Sample Typical Filter
Number (Seconds) Rate (KHz) Pass Band (KHz)
1ISD2560 60 8.0 34
ISD2575 75 6.4 27
1SD2590 90 5.3 23
1ISD25120 120 4.0 1.7
1SD2532* 32 8.0 34
1SD2540* 40 6.4 27
1SD2548* 48 5.3 2.3
ISD2564* 64 4.0 1.7

Information Storage Devices, Inc.

* Advance information: ISD2532/40/48/64 devices.
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GENERAL DESCRIPTION

Information Storage Devices' ISD2500 Chip-
Corder® Series provides high-quality, single-chip
Record/Playback solutions for 32- to 120-second
messaging applications. The CMOS devices
include an on-chip oscillator, microphone pream-
plifier, automatic gain control, antialiasing filter,
smoothing filter, speaker amplifier, and high den-
sity multi-level storage array. In addition, the
ISD2500 is microcontroller compatible, allowing
complex messaging and addressing to be
achieved.

Recordings are stored in on-chip nonvolatile mem-
ory cells, providing zero-power message storage.
This unique, single-chip solution is made possible
through ISD's patented multilevel storage technol-
ogy. Voice and audio signals are stored directly
into memory in their natural form, providing high-
quality, solid-state voice reproduction.

DETAILED DESCRIPTION

Speech/Sound Quality

The 1SD2500 Series includes devices offered at
4.0, 5.3, 6.4, and 8.0 KHz sampling frequencies,
allowing the user a choice of speech quality
options. Increasing the duration within a product
series decreases the sampling frequency and
bandwidth, which affects sound quality. Please
refer to the 1ISD2500 Series Summary table on
page 1-79 to compare filter pass band and product
durations.

The speech samples are stored directly into on-
chip nonvolatile memory without the digitization
and compression associated with other solutions.
Direct analog storage provides a very true, natural
sounding reproduction of voice, music, tones, and
sound effects not available with most solid-state
digital solutions.

Duration

To meet end system requirements, the 1SD2500
Series offers single-chip solutions at 32* 40* 48*,
64*, 60, 75, 90, and 120 seconds. Parts may also
be cascaded together for longer durations.

I1SD2560/75/90/120 DEVICE BLOCK DIAGRAM

I Internal Clock ]——l Timing =
REHSIC— Sampling Clock § 0 -
ANAIN O— m QTF‘,‘."E./?C‘Q’iﬁer Analog Transceivers cnlﬂtﬂ[dE[(@
| 9 TECHNOLOGY BY 15O
ANA OUT O— [ 480 K Cell
|3 Nonvolatile 5-Pole Active
MIE & Pre> 3| Multilevel Storage Smoothing Filter
3 Arra
MIC REF O e B Y —O SP+
Automatic m
AGC O > Gain Control —Q SP-
(AGC)
Power Conditioning I | Address Buffers l I Device Control |
O O O0OO0OO0O0O0OO0OO0O0O0 O O O O o O
Voca Vesa Vesp Voo  ap A1 A2 A3 A4 A5 A6 A7 A8 A9 PD OVF PR CE EOM AUXIN
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1SD2500 Series
1SD2532/40/48/64* DEVICE BLOCK DIAGRAM
[ internal Clock |— " Timing =
I 0
XCLK O Shedd
| 5-Pole Active . i ®
ANAIN O- | Amp Antialiasing Fiter Analog Transceivers Emﬂ{zﬂ!’gg’[
[ 256 K Cell
ANA.OUT.O—] & Nonvolatile 5-Pole Active
MIC o Pre> ] é Multilevel Storage Smoothing Filter
MIC REF O o : o Aey L0 sp+
Automatic
AGC O— ® Gain Control —O SP-
(AGC)
[ Power Conditioning | | Address Buffers | [ Device Control |
O 000000000 000 00 O
Voca Vssa Vesp Veod  AQ A1 A2 A3 A4 A5 A6 A7 A8 PD OVF PIR CE EOM AUXIN
EEPROM Storage PIN DESCRIPTIONS

One of the benefits of ISD’s ChipCorder technol-
ogy is the use of on-chip nonvolatile memory,
providing zero-power message storage. The mes-
sage is retained for up to 100 years typically
without power. In addition, the device can be re-
recorded typically over 100,000 times.

Microcontroller Interface

In addition to its simplicity and ease of use, the
ISD2500 Series includes all the interfaces neces-
sary for microcontroller-driven applications. The
address and control lines can be interfaced to a
microcontroller and manipulated to perform a vari-
ety of tasks, including message assembly,
message concatenation, predefined fixed mes-
sage segmentation, and message management.

Programming

The ISD2500 Series is also ideal for playback-only
applications, where single or multiple messages
are referenced through buttons, switches, or a
microcontroller. Once the desired message config-
uration is created, duplicates can easily be
generated via an ISD programmer.

Voltage Inputs (Vcp, Vecp)

To minimize noise, the analog and digital circuits in
the 1SD2500 Series devices use separate power
busses. These voltage busses are brought out to
separate pins and should be tied together as close
to the supply as possible. In addition, these sup-
plies should be decoupled as close to the package
as possible.

Ground Inputs (Vssp, Vssp)

The 1SD2500 Series of devices utilizes separate
analog and digital ground busses. These pins
should be connected separately through a low-
impedance path to power supply ground.

Power Down Input (PD)

When not recording or playing back, the PD pin
should be pulled HIGH to place the part in a very
low power mode (see Igg specification). When
OVF pulses LOW for an overflow condition, PD
should be brought HIGH to reset the address
pointer back to the beginning of the Record/Play-
back space. The PD pin has additional
functionality in the M6 (Push-Button) Operational
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I1SD2560/75/90/120 DEVICE PINOUTS

AO/MO 1@ 287 Veep
A1M1 ]2 27 PR
% = 2= ANA OUT A2M2 3 2677 XCLK
CE =2 = Qgé'” A3/M3 []4 2571 EOM
E ) 3
EOM =4 29 = MIC REF Ad4/M4 5 24[] P_D
X%",é =i 2 ; \n;nc ASIMS L6 |gp560 23 CE
— 2 —_—
Vee =7 %= sp A6/ME L7 |spos75 22/ OVF
ﬁg = 1ISD2560/75/90/120 A= Ng A7 48 sp2s90 21 ANAOUT
AO/MO =10 23 sp+ A8 9 1sD25120 20[J ANAIN
A1M1 = :; 22 g ¥SSA A9 []10 191 AGC
 amen 21
oz = =l AUX IN [ 11 18[ MIC REF
Ad4/M4 14 19 A9 Vssp []12 171 MIC
A5/M5 =15 183 A8 Vssa 113 163 V,
—]16 Py — SSA CCA
A6/M6 A7 epe 114 155 s
TSOP DIP/SOIC

Mode described later in the Operational Mode
section.

Chip Enable Input (CE)

The CE pin is taken LOW to enable all Playback
and Record operations. The address inputs and
Playback/Record input (P/R) are latched by the
falling edge of CE. CE has additional functionality
in the M6 (Push-Button) Operational Mode
described later in the Operational Mode section.

Playback/Record Input (P/R)

The P/R input is latched by the falling edge of the
CE pin. A HIGH level selects a Playback cycle
while a LOW level selects a Record cycle. For a
Record cycle, the address inputs provide the start-
ing address and recording continues until PD or
CE is pulled HIGH or an overflow is detected (i.e.
the chip is full). When a Record cycle is terminated
by pulling PD or CE HIGH, an End-Of-Message
(EOM) marker is stored at the current address in
memory. For a Playback cycle, the address inputs
provide the starting address and the device will
play until an EOM marker is encountered. The
device can continue past an EOM marker in an
operational mode, or if CE is held LOW in address
mode. (See page 1-85 for more Operational
Modes).

End-0f-Message / RUN Output (EOM)

A nonvolatile marker is automatically inserted at
the end of each recorded message. It remains
there until the message is recorded over. The
EOM output pulses LOW for a period of Teom at
the end of each message.

In addition, the 1ISD2500 Series has an internal
Ve detect circuit to maintain message integrity
should V¢ fall below 3.5V. In this case, EOM
goes LOW and the device is fixed in Playback-only
mode.

When the device is configured in Operational
Mode M6 (Push-Button Mode), this pin provides an
active-HIGH RUN signal, indicating the device is
currently récording or playing. This signal can con-
veniently drive an LED for a visual indicator of a
Record or Playback operation in process.

Overflow Output (OVF)

This signal pulses LOW at the end of memory
space, indicating the device has been filled and the
message has overflowed. The OVF output then fol-
lows the CE input until a PD pulse has reset the
device. This pin can be used to cascade several
ISD2500 devices together to increase Record/
Playback durations.
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1SD2532/40/48/64* DEVICE PINOUTS
AO/MO 1@ 28] Veco
AUM1 2 273 PR
- - A2M2 3 2671 XCLK
% e b =t A3M3 4 251 EOM
- SEfithe  pmeg abm
Xk = = P s = e
CoA 1SD2540
Vcco =7 26— Sp—
N = ISD2532/40/48/64 2 Ne NC 8 1sp254 210 ANA OUT
OIR'ACU g 10 g g gl% A7 ]9 |SD2564 20[—1 ANA IN
Q1IM1 —n 223 Vssa A8 410 19[] AGC
A2iMz =12 21F3 Vss AUX IN ] 11 18[71 MIC REF
3
%mg 21‘ fgg ﬁté)XIN Vssp 12 17 MIC
A5/M5 =15 18 A7 Vssa []13 1671 Vcca
AB/M6 =16 17— NC spr 14 15 sp_
Tsop DIP/SOIC
Microphone Input (MIC) AGC pin to Vgga analog ground. The “release”

The microphone input transfers its signal to the on-
chip preamplifier. An on-chip Automatic Gain Con-
trol (AGC) circuit controls the gain of this
preamplifier from -15 to 24 dB. An external micro-
phone should be AC coupled to this pin via a series
capacitor. The capacitor value, together with the
internal 10 K ohm resistance on this pin, deter-
mines the low-frequency cutoff for the 1ISD2500
Series passband. See ISD's Application Notes and
Design Manualin this book for additional informa-
tion on low-frequency cutoff calculation.

Microphone Reference Input (MIC REF)

The MIC REF input is the inverting input to the
microphone preamplifier. This provides a noise-
canceling or common-mode rejection input to the
device when connected to a differential
microphone.

Automatic Gain Control Input (AGC)

The AGC dynamically adjusts the gain of the
preamplifier to compensate for the wide range of
microphone input levels. The AGC allows the full
range of whispers to loud sounds to be recorded
with minimal distortion. The “attack” time is deter-
mined by the time constant of a 5 KQ internal
resistance and an external capacitor (C2 on the
schematic on page 1-100) connected from the

time is determined by the time constant of an
external resistor (R2) and an external capacitor
(C2) connected in parallel between the AGC Pin
and Vggp analog ground. Nominal values of
470 KQ and 4.7 pF give satisfactory results in
most cases.

Analog Output (ANA OUT)

This pin provides the preamplifier output to the
user. The voltage gain of the preampilifier is deter-
mined by the voltage level at the AGC pin.

Analog Input (ANA IN)

The analog input pin transfers its signal to the chip
for recording. For microphone inputs, the ANA
OUT pin should be connected via an external
capacitor to the ANA IN pin. This capacitor value,
together with the 3.0 KQ input impedance of ANA
IN, is selected to give additional cutoff at the low-
frequency end of the voice passband. If the
desired input is derived from a source other than a
microphone, the signal can be fed, capacitively
coupled, into the ANA IN pin directly.

External Clock Input (XCLK)

The external clock input for the 1ISD2500 devices
has an internal pull-down device. These devices
are configured at the factory with an internal sam-
pling clock frequency centered to +1% of
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specification. The frequency is then maintained to
a variation of £2.25% over the entire commercial
temperature and operating voltage ranges. The
internal clock has a+5% tolerance over the indus-
trial temperature and voltage range. A regulated
power supply is recommended for industrial tem-
perature range parts. If greater precision is
required, the device can be clocked through the
XCLK pin as follows:

N:;:er Sample Rate Required Clock
1SD2560 8.0 KHz 1024 KHz
1ISD2575 6.4 KHz 819.2 KHz
1SD2590 5.3 KHz 682.7 KHz
1ISD25120 4.0 KHz 512 KHz
1SD2532* 8.0 KHz 1024 KHz
1SD2540* 6.4 KHz 819.2 KHz
1SD2548* 5.3 KHz 682.7 KHz
1SD2564* 4.0 KHz 512 KHz

These recommended clock rates should not be
varied because the antialiasing and smoothing fil-
ters are fixed, and aliasing problems can occur if
the sample rate differs from the one recom-
mended. The duty cycle on the input clock is not
critical, as the clock is immediately divided by two.
IF THE XCLK IS NOT USED, THIS INPUT MUST BE CON-
NECTED TO GROUND.

Speaker Outputs (SP+/SP-)

All devices in the ISD2500 Series include an on-
chip differential speaker driver, capable of driving
50 milliwatts into 16 Q from AUX IN (12.2 mW from
memory).

The speaker outputs are held at Vgg levels during
record and power down. It is therefore not possible
to parallel speaker outputs of multiple 1SD2500
devices or the outputs of other speaker drivers.

NOTE

Connection of speaker outputs in parallel
may cause damage to the device.

A single output may be used alone (including a
coupling capacitor between the SP pin and the
speaker). These outputs may be used individually
with the output signal taken from either pin. Using
the differential outputs results in a 4:1 improve-
ment in output power.

NOTE

Never ground or drive an unused speaker
output.

Auxiliary Input (AUX IN)

The Auxiliary Input is multiplexed through to the
output amplifier and speaker output pins when CE
is HIGH, P/R is HIGH, and Playback is currently
not active or if the device is in Playback overflow.
When cascading multiple 1SD2500 devices, the
AUX IN pin is used to connect a Playback signal
from a following device to the previous output
speaker drivers. For noise considerations, it is sug-
gested that the auxiliary input not be driven when
the storage array is active.

Address/Mode Inputs (Ax/Mx)

The Address/Mode Inputs have two functions
depending on the level of the two Most Significant
Bits (MSB) of the address (A8 and A9 for the
1SD256075/90/120 devices, and A7 and A8 for the
1SD2532/40/48/64* devices).

If either or both of the two MSBs are LOW, the
inputs are ALL interpreted as address bits and are
used as the start address for the current Record or
Playback cycle. The address pins are inputs only
and do not output internal address information as
the operation progresses. Address inputs are
latched by the falling edge of CE.

If both MSBs are HIGH, the Address/Mode Inputs
are interpreted as Mode bits according to the
Operational Mode table on page 1-85. There are
six operational modes (M0..M86) available as indi-
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OPERATIONAL MODES TABLE
Ch:ﬁg'il Function Typical Use Jointly Compatible*

MO Message cueing Fast-forward through messages M4, M5, M6

M1 Delete EOM markers Position EOM marker at the end of the last M3, M4, M5, M6

message

M2 Not applicable Reserved N/A

M3 Looping Continuous playback from Address 0 M1, M5, M6

M4 Qonsecutive address- Record/Play multiple consecutive Mo, M1, M5

ing messages

M5 CE level-activated Allows message pausing MO, M1, M3, M4
M6 Push-button control Simplified device interface MO, M1, M3

NOTE: An asterisk (*) indicates additional operational modes which can be used simultaneously with the given mode.

cated in the table. It is possible to use multiple
operational modes simultaneously. Operational
Modes are sampled on each falling edge of CE,
and thus Operational Modes and direct addressing
are mutually exclusive.

OPERATIONAL MODES

The 1SD2500 Series is designed with several built-
in operational modes that provide maximum func-
tionality with minimum additional components.
These are described in detail below. The opera-
tional modes use the address pins on the ISD2500
devices, but are mapped outside the valid address
range. When the two Most Significant Bits (MSBs)
are HIGH (A8 and A9 for the 1SD2560/75/90/120
devices, and A7 and A8 for the ISD2532/40/48/64*
devices), the remaining address signals are inter-
preted as mode bits and not as address bits.
Therefore, operational modes and direct address-
ing are not compatible and cannot be used
simultaneously.

There are two important considerations for using
operational modes. First, all operations begin ini-
tially at address 0, which is the beginning of the

ISD2500 address space. Later operations can
begin at other address locations, depending on the
operational mode(s) chosen. In addition, the
address pointer is reset to 0 when the device is
changed from Record to Playback, Playback to
Record (except M6 mode), or when a Power-Down
cycle is executed.

Second, Operational Modes are executed when
CE goes LOW and the two MSBs are HIGH. This
Operational Mode remains in effect until the next
LOW-going CE signal, at which point the current
address/mode levels are sampled and executed.

OPERATIONAL MODES DESCRIPTION

The Operational Modes can be used in conjunction
with a microcontroller, or they can be hard-wired to
provide the desired system operation.

M0 — Message Cueing

Message Cueing allows the user to skip through
messages, without knowing the actual physical
addresses of each message. Each CE LOW pulse
causes the internal address pointer to skip to the
next message. This mode should be used for

* Advance information: 1SD2532/40/48/64 devices.
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Playback only, and is typically used with the M4
Operational Mode.

M1 — Delete EOM Markers

The M1 Operational Mode allows sequentially
recorded messages to be combined into a single
message with only one EOM marker set at the end
of the final message. When this operational mode
is configured, messages recorded sequentially are
played back as one continuous message.

M2 — Unused

When operational modes are selected, the M2 pin
should be LOW.

M3 — Message Looping

The M3 Operational Mode allows for the auto-
matic, continuously repeated playback of the
message located at the beginning of the address
space. A message CAN completely fill the ISD2500
device and will loop from beginning to end without
OVF going LOW.

M4 — Consecutive Addressing

During normal operations, the address pointer will
reset when a message is played through to an
EOM marker. The M4 Operational Mode inhibits
the address pointer reset on EOM, allowing mes-
sages to be played back consecutively.

M5 — CE-Level Activated

The default mode for ISD2500 devices is for CE to
be edge-activated on Playback and level-activated
on Record. The M5 Operational Mode causes the
CE pin to be interpreted as level-activated as
opposed to edge-activated during Playback. This
is specifically useful for terminating Playback oper-
ations using the CE signal.

In this mode, CE LOW begins a Playback cycle, at
the beginning of the device memory. The Playback
cycle continues as long as CE is held LOW. When
CE goes HIGH, Playback will immediately end. A
new CE LOW will restart the message from the
beginning unless M4 is also HIGH.

M6 — Push-Button Mode

The 1SD2500 Series of devices contain a Push-
Button operational mode. The Push-Button mode
is used primarily in very low-cost applications and
is designed to minimize external circuitry and com-
ponents, thereby reducing system cost. In order to
configure the device in Push-Button operational
mode, the two most significant address bits must
be HIGH, and the M6 mode pin must also be
HIGH. A device in this mode always powers down
at the end of each Playback or Record
cycle after CE goes HIGH.

When this operational mode is implemented, sev-
eral of the pins on the device have alternate
functionality:

e e— Alternate Functionality in
n Push-Button Mode
CE Start/Pause Push-Button
(LOW pulse-activated)
PD Stop/Reset Push-Button
(HIGH pulse activated)
EOM Active-HIGH Run Indicator
CE Pin (START/PAUSE)

In Push-Button Operational Mode, CE acts as a
LOW-going pulse-activated START/PAUSE sig-
nal. If no operation is currently in progress, a LOW-
going pulse on this signal will initiate a Playback or
a Record cycle according to the level on the P/R
pin. A subsequent pulse on the CE pin, before an
End-Of-Message is reached in Playback or an
overflow condition occurs, will cause the device to
pause. The address counter is not reset, and
another CE pulse will cause the device to continue
the operation from the place where it was paused.

PD Pin (STOP/RESET)

In push-button Operational Mode, PD acts as a
HIGH-going pulse-activated STOP/RESET signal.
When a Playback or Record cycle is in progress
and a HIGH-going pulse is observed on PD, the
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current cycle is terminated and the address pointer
is reset to address 0, the beginning of the message
space.

EOM Pin (RUN)

In Push-Button Operational Mode, EOM becomes
an active-HIGH RUN signal which can be used to
drive an LED or other external device. It is HIGH
whenever a Record or Playback operation is in
progress.

Recording in Push-Button Mode

1. The PD pin should be LOW, usually using a
pulldown resistor.

2. The P/R pin is taken LOW.

The CE pin is pulsed LOW. Recording
starts, EOM goes HIGH to indicate an oper-
ation in progress.

4. The CE pin is pulsed LOW. Recording
pauses, EOM goes back LOW. The internal
address pointers are not cleared, but an
EOM marker is stored in memory to point to
the message end. The P/R pin may be
taken HIGH at this time. Any subsequent
CE would start a playback at address 0.

5. The CE pin is pulsed LOW. Recording
starts at the next address after the previous
set EOM marker. EOM goes back HIGH.

NOTE
If the M1 operational mode pin is also
HIGH, the just previously written EOM bit
is erased, and recording starts at that
address.)

6. When the recording sequences are fin-
ished, the final CE pulse LOW will end the
last Record cycle, leaving a set EOM
marker at the message end. Recording may
also be terminated by a HIGH level on PD,
which will leave a set EOM marker.

Playback in Push-Button Mode
1. The PD pin should be LOW.

2. The P/R pin is taken HIGH.

3. The CE pinis pulsed LOW. Playback starts,
EOM goes HIGH to indicate an operation in
progress.

4. If the CE pin is pulsed LOW or an EOM
marker is encountered during an operation,
the part will pause. The internal address
pointers are not cleared, and EOM goes
back LOW. The P/R pin may be changed at
this time. A subsequent Record operation
would not reset the address pointers and
the recording would begin where Playback
ended.

5. CE is again pulsed LOW. Playback starts
where it left off, with EOM going HIGH to
indicate an operation in progress.

6. Playback continues as in steps 4 and 5 until
PD is pulsed HIGH or overflow occurs.

7. Ifin overflow, pulling CE LOW will reset the
address pointer and start Playback from the
beginning. After a PD pulse, the part is reset
to address 0.

NOTE

Push-button mode can be used in con-
Jjunction with modes M0, M1, and M3.

Good Audio Design Practices

ISD products are very high-quality single-chip
voice Recording and Playback systems. To ensure
the highest quality voice reproduction, it is impor-
tant that good audio design practices on layout and
power supply decoupling be followed. See the ISD
Application Notes and Design Manualin this book
for details.
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ISD1000A COMPATIBILITY

The ISD2500 Series of devices is designed to pro-
vide upward compatibility with the ISD1000A
family. When designing with the 1SD2500 Series,
the following differences should be noted.

Addressing

The 1SD2560/75/90/120 devices have 480K stor-
age cells designed to provide 60 seconds of
storage at a sampling rate of 8.0 KHz. This is
approximately four times the storage of the
ISD1000A family. To enable the same addressing
resolution, two additional address pins have been
added. The address space of each device is divis-
ible into 300 increments with valid addressing from
00 to 13F Hex. Some higher addresses are
mapped into the Operational Modes. All other
addresses are invalid.

The 1SD2532/40/48/64 devices have 256K storage
cells designed to provide 32 seconds of storage at
a sampling rate of 8.0 KHz. This is twice the
amount of storage of the ISD1000A family. To
enable the same addressing resolution, one addi-
tional address pin has been added. The address
space of each device is divisable into 320 incre-
ments with valid addressing from 00 to 13F Hex.

Overflow

The ISD1000A Series combined two functions on
the EOM pin: end-of-message indication and over-
flow. The ISD2500 separates these two functions.
Pin 25 (PDIP package) remains as EOM, but out-
puts only the EOM signal indication. Pin 22 (PDIP
package) becomes OVF and pulses LOW only
when the device reaches its end of memory, or is
“full.” This change allows easy message cueing
and addressability across device boundaries. This
also means that the M2 operational mode found in
the ISD1000A family is not implemented in the
ISD2500 Series.

Push-Button Mode

The ISD2500 Series includes an additional Opera-
tional Mode called Push-Button mode. This
provides an alternative interface to the Record and
Playback functions of the part. The CE and PD
pins become redefined as edge-activated “push-
buttons.” A pulse on CE initiates a cycle, and if
triggered again, pauses the current cycle without
resetting the address pointer (i.e., a Start or Pause
function). PD stops any current cycle and resets
the address pointer to the beginning of the mes-
sage space (i.e., a Stop and Reset function).
Additionally, the EOM pin functions as an active-
HIGH run indicator, and can be used to drive an
LED indicating a Record or Playback operation is
in progress. Devices in the Push-Button mode can-
not be cascaded.

Looping Mode
The 1ISD2500 Series can loop with a message that
completely fills the memory space.

NOTE

Additional descriptions of ISD2500 device
functionality and application examples are
provided in the ISD Application Notes and
Design Manual in this book.
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TIMING DIAGRAMS

Record
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Playback
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ABSOLUTE MAXIMUM RATINGS OPERATING CONDITIONS
(PACKAGED PARTS) (PACKAGED PARTS)
Condition Value Condition Value
Junction temperature 150°C Commercial operating 0°Cto+70° C
(1)
Storage temperature range —65°C to+150° C temperature range
Voltage applied to any pin (Vss =03 V)to Industrial operating 1 —40°Cto+85°C
(Ve * 0.3V) temperature range("
2 +4, .
Voltage applied to any pin (Vss—1.0V)to Supply voltage (V)@ 4.5Vto+55V
Input current limited to +20 mA
(g ) [Vect 10v) Ground voltage (Vgg)®) ov
Lead temperature (soldering — 300°C
10 seconds) NOTES: 1. Case temperature.
2. Vee=Veea=Veen.
VCC - VSS -03Vto+70V 3. Vgs= Vssa = Vssp-

damage to the device. Exposure to the absolute
maximum ratings may affect device reliability.
Functional operation is not implied at these
conditions.

m NOTE: Stresses above those listed may cause permanent

DC PARAMETERS (PACKAGED PARTS)

Symbol Parameters Min@ | Typ™ | Max® | Units Conditions
ViL Input Low Voltage 0.8 \
Viu Input High Voltage 2.0 \
VoL Output Low Voltage 0.4 \ loL =4.0mA
Vou Output High Voltage Vce-0.4 Y loy =—10 pA
VoH1 OVF Output High Voltage 24 v lon=-1.6mA
Vo2 EOM Output High Voltage Vee—1.0 | V0.8 \Y lon ==3.2mA
lec Vcc Current (Operating) 25 30 mA Rexy = o @
Isg Ve Current (Standby) 1 10 HA (3
e Input Leakage Current +1 HA
liLpp Input Current HIGH w/Pull 130 HA Force Ve 4

Down

Rext Output Load Impedance 16 Q Speaker Load
Rmic Preamp In Input Resistance 4 9 15 KQ MIC and MIC REF Pins
Raux AUX INPUT Resistance 5 11 20 KQ
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DC PARAMETERS (PACKAGED PARTS) — CONTINUED

Symbol Parameters Min(@ Typ M | Max(? Units Conditions
RANAIN ANA IN Input Resistance 23 3 5 KQ
ApRre1 Preamp Gain 1 21 24 26 dB AGC=0.0V
ApRre2 Preamp Gain 2 -15 5 dB AGC =25V
Aaux AUX IN/SP+ Gain 0.98 1.0 \\%
Aarp ANA IN to SP+/- Gain 21 23 26 dB
Race AGC Output Resistance 25 5 9.5 KQ

NOTES: 1. Typical values @ Tp =25 C and 5.0V.
2. All Min/Max limits are guaranteed by ISD via electrical testing or characterization.
Not all specifications are 100% tested,
3. Vea and Vgep connected together.
4. XCLK pin only.

AC PARAMETERS (PACKAGED PARTS)

Symbol Characteristic Min(@ Typ W | Max® | Units Conditions
Fs Sampling — ISD2532* 8.0 KHz | (7)
Frequency — ISD2540* 6.4 KHz | (7)
— 1SD2548* 5.3 KHz | (7)
— I1SD2564* 4.0 KHz | (7)
— 1SD2560 8.0 KHz | )
— 1SD2575 6.4 KHz | )
— 1SD2590 5.3 KHz | @)
—1SD25120 4.0 KHz | (7
Fcr Filter Pass Band — 1SD2532* 3.4 KHz | 3 4B Roll-Off Point®
— ISD2540* 27 KHz | 3 dB Roll-Off Point(® (8
— ISD2548* 2.3 KHz | 3 dB Roll-Off Point ) (8
— ISD2564* 1.7 KHz | 3 dB Roll-Off Point ) (8)
— 1SD2560 34 KHz | 3 dB Roll-Off Point (3) (8)
—I1SD2575 27 KHz | 3 dB Roll-Off Point 3 (8)
—1SD2590 2.3 KHz | 3 dB Roll-Off Point () (8)
—1SD25120 1.7 KHz | 3 dB Roll-Off Point (3 (8
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AC PARAMETERS (PACKAGED PARTS) - CONTINUED

Symbol Characteristic Min(® Typ M| Max®| Units Conditions
Trec Record — ISD2532* 32.0 sec
Duration — ISD2540* 40.0 sec
— I1SD2548* 48.0 sec
— ISD2564* 64.0 sec
—1SD2560 58.1 60.0 62.0 sec | Commercial Operation
—1SD2560 56.5 | 60.0 63.8 sec | Industrial Operation
—1SD2575 726 | 75.0 77.5 sec | Commercial Operation
—1SD2575 707 | 75.0 79.7 sec | Industrial Operation
—1SD2590 87.1 90.0 93.0 sec | Commercial Operation
—1SD25120 | 116.1| 120.0 | 123.9 sec | Commercial Operation
ThLAY Playback — ISD2532* 32.0 sec (7)
Duration — 1SD2540* 40.0 sec (7)
— ISD2548* 48.0 sec (7)
— ISD2564* 64.0 sec (7)
— 1SD2560 58.1 60.0 62.0 sec Commercial Operaﬁon(7)
— 1SD2560 56.5 60.0 63.8 sec | Industrial Operation(”)
— I1SD2575 72.6 75.0 775 sec | Commercial Operation(”)
—I1SD2575 707 | 75.0 79.7 sec | Industrial Operation(”)
—1SD2590 87.1 90.0 93.0 sec | Commercial Operation(”)
—ISD25120 | 116.1| 120.0 | 123.9 sec | Commercial Operation(”)
Tce CE Pulse Width 100 nsec
Tser Control/Address Setup Time 300 nsec
ThoLp Control/Address Hold Time 0 nsec
Teup Power-Up Delay — ISD2532* 25.0 msec
— ISD2540* 31.3 msec
— ISD2548* 37.5 msec
— ISD2564* 50.0 msec
— ISD2560 241 25.0 27.8 msec | Commercial Operation
— ISD2560 23.5 25.0 28.5 msec | Industrial Operation
— ISD2575 30.2 31.3 34.3 msec | Commercial Operation
— ISD2575 29.3 31.3 35.2 msec | Industrial Operation
—1SD2590 36.2 375 40.8 msec | Commercial Operation
—1SD25120 48.2 50.0 53.6 msec | Commercial Operation
TrPor PD Pulse — ISD2532* 25 msec
Width Record — ISD2540* 31.25 msec
— ISD2548* 37.5 msec
— I1SD2564* 50.0 msec
— ISD2560 25 msec
—1SD2575 31.25 msec
—1SD2590 37.5 msec
—1SD25120 50.0 msec
1—92 * Advance information: 1SD2532/40/48/64 devices.
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AC PARAMETERS (PACKAGED PARTS) - CONTINUED

Symbol Characteristic Min@| Typ M | Max®| Units Conditions
Trpp PD Pulse — ISD2532* 12.5 msec
Width Play — ISD2540* 15.625 msec
— ISD2548* 18.75 msec
— ISD2564* 25.0 msec
— 1SD2560 12,5 msec
— ISD2575 15.625 msec
— 1SD2590 18.75 msec
— ISD25120 25.0 msec
Trps PD Pulse Width Static 100 nsec | (6)
TppH Power Down Hold 0 nsec
Teom EOM Pulse Width — ISD2532* 12.5 msec
— ISD2540* 15.625 msec
— I1SD2548* 18.75 msec
— ISD2564* 25.0 msec
— 1SD2560 12,5 msec
— ISD2575 15.625 msec
— ISD2590 18.75 msec
— ISD25120 25.0 msec
Tovr Overflow Pulse Width 6.5 psec
THD Total Harmonic Distortion 1 2 % @ 1 KHz
Pout Speaker Output Power 12.2 50 mwW Rexr =16 Q©
Vout Voltage Across Speaker Pins 2.5 Vp-p | Rext =600 Q
VN1 MIC Input Voltage 20 mV | Peak-to-Peak 5
Vin2 ANA IN Input Voltage 50 mV | Peak-to-Peak
ViN3 Aux Input Voltage : 1.25 Vv Peak-to-Peak;
REXT =16 Q
NOTES: 1. Typical values @Ta=25Cand5.0V.
2. All Min/Max limits are guaranteed by ISD via electrical testing or characterization.

Not all specifications are 100% tested.

. Low-frequency cutoff depends upon the value of external capacitors (see Pin Descriptions).

From AUX IN; if ANA IN is driven at 50 mV P-p, the Poyr=12.2 mW, typical.

. With 5.1 KQ series resistor at ANA IN.

. Tpps is required during a static condition, typically overflow.

. Sampling Frequency and Playback Duration can vary as much as +2.25% over the commercial
temperature range and voltage range and +5% over the industrial temperature and voltage range.
For greater stability, an external clock can be utilized (see Pin Descriptions).

8. Filter specification applies to the antialiasing filter and the smoothing filter.

NOUAW

* Advance information: 1ISD2532/40/48/64 devices. 1—93



1SD25

00 Series

Prdduct Data Sheets

TYPICAL PARAMETER VARIATION WITH VOLTAGE AND TEMPERATURE
(PACKAGED PARTS)

RECORD MODE OPERATING CURRENT (Icc) STANDBY CURRENT (Isg)
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ABSOLUTE MAXIMUM RATINGS (DIE) OPERATING CONDITIONS (DIE)
Condition Value Condition Value
Junction temperature 150° C Commercial operating 0° Cto +50° C

t erature range
Storage temperature range —65° Cto +150° C amp r -

(1) +4.5Vto+6.5V
Voltage applied to any pad (Vss —0.3V) to Supply voltage (Vcc)
Weer¥0.8Y) Ground voltage (Vgg)(® oV
Voltage applied to any pad (Vss —1.0V) to
ilnzp:)u:n cl\\J)rrent limited to (Vec +1.0V) NOTES: 1. Vie=Voea=Vecp
= 2. Vss=Vssa=Vssp-
VCC - VSS —0.3Vto + 7.0V

NOTE: Stresses above those listed may cause permanent
damage to the device. Exposure to the absolute
maximum ratings may affect device reliability.
Functional operation is not implied at these

conditions.
DC PARAMETERS (DIE)
Symbol Parameters Min(@ Typ ™M | Max(® | Units Conditions
ViL Input Low Voltage 0.8 \%
ViH Input High Voltage 2.0 v
VoL Output Low Voltage 0.4 \% loL =4.0mA
VoH Output High Voltage Vee—04 \Y lon =-10pA
VoH1 OVF Output High Voltage 24 v loy =—1.6 mA
Voh2 EOM Output High Voltage Vee—1.0 | V0.8 \ loy=-32mA
lcc Ve Current (Operating) 25 30 mA Rexr = @
Isg Ve Current (Standby) 1 10 HA (2)
I Input Leakage Current +1 pA
lLpD Input Current HIGH w/Pull 130 LA Force Vg ¥
Down
Rext Output Load Impedance 16 Q Speaker Load
Rmic Preamp In Input Resistance 4 9 15 KQ MIC and MIC REF Pads
Raux AUX INput Resistance 5 1 20 KQ
RaNA IN ANA IN Input Resistance 2.3 3 5 KQ
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DC PARAMETERS (DIE) ~ CONTINUED

Symbol Parameters Min® | Typ™ | Max® | Units Conditions
ApRE1 Preamp Gain 1 21 24 26 dB AGC=0.0V
ApRre2 Preamp Gain 2 -15 5 dB AGC =25V
Aaux AUX IN/SP+ Gain 0.98 1.0 A%

ApARP ANA IN to SP+/- Gain 21 23 26 dB
Race AGC Output Resistance 25 5 9.5 KQ

NOTES: 1. Typical values @ Ty = 25° C and 5.0 V.
2. All Min/Max limits are guaranteed by ISD via electrical testing or characterization.
Not all specifications are 100% tested.

3. Vcea and Vep connected together.
4. XCLK pad only.

m AC PARAMETERS (DIE)

Symbol Characteristic Min@| Typ ™ | Max(®| Units Conditions
Fs Sampling — 1SD2532* 8.0 KHz | (7)
Frequency — ISD2540* 6.4 KHz | (7)

— ISD2548* 5.3 KHz | (7)
— ISD2564* 4.0 KHz | (7)
— I1SD2560 8.0 KHz | (@7)
—1SD2575 6.4 KHz | (7
—1SD2590 5.3 KHz | (7)
—1SD25120 4.0 KHz @

For Filter Pass Band — ISD2532* 34 KHz | 3 4B Roll-Off Point(® (@)
— ISD2540* 2.7 KHz | 3 dB Roll-Off Point (3 (8
— ISD2548* 23 KHz | 3 dB Roll-Off Point (3 (8
— ISD2564* 1.7 KHz | 3 dB Roll-Off Point (3 (8)
— 1SD2560 34 KHz | 3 dB Roll-Off Point 3 (8
—1SD2575 2.7 KHz | 3 dB Roll-Off Point () (8
—1SD2590 2.3 KHz | 3 dB Roll-Off Point 3 (8
—1SD25120 1.7 KHz | 3 dB Roll-Off Point () (8)

Trec Record — ISD2532* 32.0 sec

Duration — ISD2540* 40.0 sec

— ISD2548* 48.0 sec
— ISD2564* 64.0 sec
— 1SD2560 58.1 60.0 62.0 sec | Commercial Operation
—1SD2575 72.6 75.0 77.5 sec | Commercial Operation
— ISD2590 87.1 90.0 93.0 sec | Commercial Operation
—1SD25120 116.1 120.0 123.9 sec | Commercial Operation
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AC PARAMETERS (DIE) - CONTINUED

Symbol Characteristic Min@| Typ™ | Max®| Units Conditions
TpLay Playback — ISD2532* 32.0 sec (7)
Duration — 1SD2540* 40.0 sec (7)
— 1SD2548* 48.0 sec (7)
— 1SD2564* 64.0 sec (7)

— 1SD2560 58.1 60.0 62.0 sec | Commercial Operation(”)
— ISD2575 72.6 75.0 77.5 sec | Commercial Operationm
— 1SD2590 87.1 90.0 93.0 sec | Commercial Operation(”
—1SD25120 | 116.1| 120.0 | 123.9 sec | Commercial Operation(”

Tce CE Pulse Width 100 nsec
Tset Control/Address Setup Time 300 nsec
TuoLp Control/Address Hold Time 0 nsec
Tpub Power-Up Delay — 1SD2532* 25.0 msec
— 1SD2540* 31.3 msec
— 1SD2548* 37.5 msec
— 1SD2564* 50.0 msec

— 1SD2560 241 25.0 27.8 msec | Commercial Operation
— ISD2575 30.2 31.3 34.3 msec | Commercial Operation
— 1SD2590 36.2 375 40.8 msec | Commercial Operation
— 1SD25120 48.2 50.0 53.6 msec | Commercial Operation

Tpor PD Pulse — 1SD2532* 25 msec
Width Record — ISD2540* 31.25 msec
— 1SD2548* 37.5 msec
— ISD2564* 50.0 msec
— 1SD2560 25 msec
— 1SD2575 31.25 msec
— 1SD2590 37.5 msec
— 1SD25120 50.0 msec
Tepp PD Pulse — ISD2532* 12.5 msec
Width Play — 1SD2540* 15.625 msec
— 1SD2548* 18.75 msec
— ISD2564* 25.0 msec
— 1SD2560 12.5 msec
— 1SD2575 15.625 msec
— 1SD2590 18.75 msec
— 1SD25120 25.0 msec
Teps PD Pulse Width Static 100 nsec | (6)
TepH Power Down Hold 0 nsec
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AC PARAMETERS (DIE) - CONTINUED

Symbol Characteristic Min@| Typ (™ | Max(®| Units Conditions
Teom EOM Pulse Width — ISD2532* 12.5 msec
— ISD2540* 15.625 msec
— ISD2548* 18.75 msec
— ISD2564* 25.0 msec
— 1SD2560 12,5 msec
— ISD2575 15.625 msec
— 1SD2590 18.75 msec
—1SD25120 25.0 msec
Tovr Overflow Pulse Width 6.5 usec
THD Total Harmonic Distortion 1 3 % @ 1 KHz
Pout Speaker Output Power 12.2 50 mw Rext=16Q @
Vout Voltage Across Speaker Pins 2.5 Vp-p | Rexr =600 Q
m VNt MIC Input Voltage 20 mV | Peak-to-Peak (6)
Vin2 ANA IN Input Voltage 50 mV | Peak-to-Peak
Vin3 Aux Input Voltage 1.25 \ Peak-to-Peak;
REXT =16 Q
NOTES: 1. Typical values @Tp=25Cand5.0V.
2. All Min/Max limits are guaranteed by ISD via electrical testing or characterization.
Not all specifications are 100% tested.
3. Low-frequency cutoff depends upon the value of external capacitors (see Pin Descriptions).
4. From AUX IN; if ANA IN is driven at 50 mV p-p, the Poy7=12.2 mW, typical.
5. With 5.1 KQ series resistor at ANA IN.
6. Tppg is required during a static condition, typically overflow.
7. Sampling Frequency and Playback Duration can vary as much as +2.25% over the commercial temperature range
and voltage range. For greater stability, an external clock can be utilized (see Pin Descriptions).
8. Filter specification applies to the antialiasing filter and the smoothing filter.
1-98 * Advance information: ISD2532/40/48/64 devices.
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1SD2500 Series
TYPICAL PARAMETER VARIATION WITH VOLTAGE AND TEMPERATURE (DIE)
RECORD MODE OPERATING CURRENT (lcc) STANDBY CURRENT (lIsg)
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ISD2500 APPLICATION EXAMPLE - DESIGN SCHEMATIC

1SD2500 (PDIP/SOIC) Vee
1 28 I
T AD Veen
V, 2 v 16 o I
Vee Vss_]_ : 2; ccA Ce L 1 M Cg
= 0.1 pF 7
4 A3 Veop 2 oalr | 220F
R 4 5 Ad VSSA 13 6 - =
R
100 KQ 81 A5 =
—. 7 14 .
O O—e A iy 15 j
et & AT (NCY) SP-
CHIP ENABLE 9 1
A8 (A7)  AUXIN 11— 180
9%, L10] A3(A8")  ANAIN |20 SPEAKER
— o C3
23| =5 21, 0.1 pF
POWER DOWN CE ANA OUT
21 pp Re 5.1 KQ
T Owe Z1 PR MICREF** |18
—o 251 Eom mic HZ
PLAYBACK/RECORD 22 ] OVF Ve Cq l
= 1 XcLK AGC |1 A
—_J-_ Cs
B Rq 0.1 uF
1KQ
n2 g2 CTRET
470 KQ 7 uF ELECTR R
47w C4  MICROPHONE 10§Q
I Loz =
NOTES: * Pin identifications for the 1SD2532/40/48/64 devices which differ from those of the 1SD2560/75/90/120 devices are

** If desired, pin 18 (PDIP package) may be left unconnected
pin 18 must not be tied to any other signal or voltag

indicated.

Application Notes and Design Manual in this book.

(microphone preamplifier noise will be higher). In this case,
e. Additional design example schematics are provided in the

APPLICATION EXAMPLE - BASIC DEVICE CONTROL

Control Step Function Action
1 Power up chip and select Record/Playback mode 1.PD = LOW, 2. P/R = As desired
2 Set message address for Record/Playback Set addresses AO-A9
3A Begin Playback P/R = HIGH, CE = Pulsed LOW
3B Begin Record P/R=LOW, CE = LOW
4A End Playback Automa@
4B End Record PD or CE = HIGH

1=100  + advance information: 1SD2532/40/48/64 devices.
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APPLICATION EXAMPLE - PASSIVE COMPONENT FUNCTIONS

Part Function Comments
R1 Microphone power supply Reduces power supply noise
decoupling
R2 Release time constant Sets release time for AGC
R3, R5 Microphone biasing resistors Provides biasing for microphone operation
R4 Series limiting resistor Reduces level to prevent distortion at higher supply
voltages.
R6 Series limiting resistor Reduces level to high supply voltages
C1,C5 Microphone DC-blocking capacitor Decouples microphone bias from chip. Provides single-
Low-frequency cutoff pole low-frequency cutoff and common mode noise
rejection.
c2 Attack/Release time constant Sets attack/release time for AGC
C3 Low-frequency cutoff capacitor Provides additional pole for low-frequency cutoff
C4 Microphone power supply Reduces power supply noise
decoupling
C6, C7, C8 Power supply capacitors Filter and bypass of power supply
EXPLANATION

In this simplified block diagram of a microcontroller
application, the Push-Button mode and message
cueing are used. The microcontroller is a 16-pin
version with enough port pins for buttons, an LED,
and the ISD2500 Series device. The software can
be written to use three buttons: one each for play
and record, and one for message selection.
Because the microcontroller is interpreting the but-
tons and commanding the 1SD2500 device,
software can be written for any functions desired in

a particular application.

NOTE

ISD does not recomend connecting
address lines directly to a microprocessor
bus. Address lines should be externally

latched.

* Advance information: 1SD2532/40/48/64 devices.
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I1SD2500 APPLICATION EXAMPLE - MICROCONTROLLER/ISD2500 INTERFACE

Vee
S1 s2 s3 + -
4ORECORD 1OPLAY *OMSG# ¥ RUN
MC68HC705K1A N
N 1SD2500 (PDIP/SOIC)
— osc1 PBO
—— osc2 PB1 iAo Veco =
R4 21 A1 Voca 2
—d RESET PAO TBD§ 31 A2
koo 4 12
——d IRQ PA1 A3 Vssp
Uq PA2 21 A4 Uz Viga o
PA3 | 51 A5
— Voo PA4 7| A6 sp+ |12
PA5 81 A7 (NC?) sp— |15
— Vss PA6 91 as (A7) AUXIN [U
PA7 101 A9 (A8*)  ANAIN |22
2| CE ANA OUT |2
24 PD
27| pR MIC REF |18
25| EOM mic |7
221 ovF
26 | xcLK AGC |1°

NOTES: * Pin identifications for the ISD2532/40/48/64 devices which differ from those of the
1SD2560/75/90/120 devices are indicated.

1-102  * Advance information: ISD2532/40/48/64 devices.
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1SD2500 Series
ISD2500 APPLICATION EXAMPLE - PUSH-BUTTON
1SD2500 (PDIP/SOIC) Vee
T
. Ll Ao Veeo P2
Vv
o Vss l '_s Al VCCA r c4 ‘I :_l_ c5
= A2 —~_ C1 22pF
B o KX Vsso 2 s Loiwr
Re § R7 o o351 a4 Veen F2—o =
CcC SSA 1
Vee 100 KQ 100 KQ = &6l a5 . = L1
T st L A6 SP+ ]
g L8 A7 (NC) sp- S
START/PAUSE | A8 (A7%)  AUXIN ;:’ 16 Q
101 A9 (A8%)  ANAIN SPEAKER
s e e,
o—
STOP/RESET Bl CE ANA OUT —2\1/\/\/\,:’— 01 uF
21 pD R4 5.1KQ
"o 21 PR MIC REF |18
———0 25 | m MIC 17
J PLAYBACK/RECORD % OVF . Yo cr |
— XCLK AGC 0.1 uF
~ L cs
E 0.1 pF
o = ELECTRET
470 KQ LECT R
sk WP Ca  MICROPHONE < >
/___[\220 uF 5
NOTES: * Pinidentifications for the ISD2532/40/48/64 devices which differ from those of the
1SD2560/75/90/120 devices are indicated.
** For more details, please refer to the ISD Application Notes and Design Manual.
APPLICATION EXAMPLE - PUSH-BUTTON CONTROL
Control Step Function Action
1 Select Record/Playback mode P/R = As desired
2A Begin Playback P/R = HIGH
CE = Pulsed LOW
2B Begin Record PR = LOW
CE = Pulsed LOW
3 Pause Record or Playback CE = Pulsed LOW
4A End Payback Automatic at EOM marker or
PD = Pulsed HIGH
4B End Record PD = Pulsed HIGH

* Advance information: ISD2532/40/48/64 devices.
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APPLICATION EXAMPLE - PASSIVE COMPONENT FUNCTIONS

Part Function

Comments

R2

Release time constant

Sets release time for AGC

R4

Series limiting resistor

Reduces level to prevent distortion at
higher supply voltages

R6, R7

Pull-up and pull-down resistors

Defines static state of inputs

C1,C4,

C5 Power supply capacitors

Filters and bypass of power supply

Cc2

Attack/Release time constant

Sets attack/release time for AGC

C3

m PUSH-BUTTON PARAMETERS

Low-frequency cutoff capacitor

Provides additional pole for low-
frequency cutoff

Symbol Characteristic Min Typ (1) Max Units Conditions
Tce CE Pulse Width [Start/Pause] 300 nsec
TseT Control/Address Setup Time 300 nsec
Teup Power-Up Delay — ISD2532* 25 msec
— ISD2540* 31.25 msec
— ISD2548* 37.25 msec
— ISD2564* 50.0 msec
—1SD2560 25 msec
— ISD2575 31.25 msec
—1SD2590 37.25 msec
— 1SD25120 50.0 msec
Tep PD Pulse Width [Stop/Reset] 300 nsec
TrRUN CE to EOM HIGH 25 400 nsec
TpausE CE to EOM LOW 50 400 nsec
Tos CE HIGH — ISD2532* 70 105 msec
Debounce — I1SD2540* 85 135 msec
— ISD2548* 105 160 msec
— ISD2564* 135 . 215 msec
— 1SD2560 70 105 msec
— I1SD2575 85 135 msec
— 1SD2590 105 160 msec
— I1SD25120 135 215 msec

1- 104 * Advance information: 1ISD2532/40/48/64 devices.
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TIMING DIAGRAMS
Push-Button Mode Record

"Start" "Pause" "Start" "Stop"

— —>Tce —>Tce —>Tce
CE
(Start/Pause) TseT > Tser - Tser
PR
B TSET |= —>Tpp |<—TseT _>|
(Stop/Reset)
<= TsET—>| !
AO0-A9 ,

e ava s ———L i A

OVF : TRUN *j‘ —> |<7—TPAUSE \-—/
EOM ' . AN I
(Run) —— | . h T ;
' [ DB —): — DB —> <_>:
i Tpup—> Iq-— ; —| Touo ’<__ Tos :
Notes: (1) 2 3 (4, 5) (6,7) (8)
Push-Button Mode Playback
“Start" "Pause" "Start" "Stop"
— —>Tce —>Tce —>{Tce
CE N > N\ N
(Star/Pause) Tser > [« Tser | fTser
PR L LJ
- TSET [« —>| Tpp |<—TseT
(Stop/Reset)
< TseT—>| !
A0-A9 :
e e .
OVF f E
' TRUN—> —>] —TPAUSE \/
EOM ' ' / N e 7
e e | .
{Run) : [~ Tos— <—Tps —>| ~“Tos
v Tpup—> |<— ] —{ Tpup |<._ DB '
Notes: (1) 2 @3 (8, 5) 6,7) (8)
NOTES: 1. A9, A8, and A6 =1 for push-button operation.
2. The first CE LOW pulse performs a Start function.
3. The part will begin to play or record after a power-up delay Tpup-
4

. The part must have CE HIGH for a debounce period TDB before it will recognize another falling edge of
CE and pause.

. The second CE LOW pulse, and every even pulse thereafter, performs a Pause function.

6. Again, the part must have CE HIGH for a debounce period TDB before it will recognize another falling
edge of CE, which would restart an operation. In addition, the part will not do an internal power down until
CE is HIGH for the TDB time.

7. The third CE LOW pulse, and every odd pulse thereafter, performs a Resume function.

8. Atany time, a HIGH level on PD will stop the current function, reset the address counter, and power down
the device.

(3]

* Advance information: ISD2532/40/48/64 devices. 1-105
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ORDERING INFORMATION

Product Number Descriptor Key

ISD25 _ _ _ _
2 = 2nd Generation Special Temperature Field:
5 = 5Volts Blank = Commercial Pfackaged (0°C to +70°C)
or Commercial Die (0°C to +50°C)
St | = Industrial (-40°C to +85°C)
32 = 32 Seconds*
40 = 40 Seconds* Packaga Typs; , _
48 = 48 Seconds* E = (2T8élgg)d 8x13.4-mm Thin Small Outline Package
64 = 64 Seconds* : .
P = 28-Lead 0.600-Inch Plastic Dual In-Line Package
60 = 60 Seconds (PDIP)
75 = 75 Seconds S = 28-Lead 0.300-Inch Small Outline Integrated Gircuit
90 = 90 Seconds (SOIC)
120 = 120 Seconds T = 32-Lead 8x20-mm Thin Small Outline Package
(TSOP)
X = Die

When ordering ISD2500 Series devices, please refer to the following valid part numbers.

Part Number Part Number Part Number Part Number
ISD2560E ISD2575E ISD2590E 1ISD25120P
ISD2560EI ISD2575EI ISD2590P 1ISD25120X
ISD2560P ISD2575P 1ISD2590S
ISD2560P!I ISD2575PI ISD2590T
ISD2560S ISD2575S ISD2590X
1SD25608SI ISD2575SI
1ISD2560T ISD2575T
1ISD2560TI ISD2575TI
1ISD2560X 1ISD2575X

For the latest product information, access ISD's worldwide website at http://www.isd.com.

1-106
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