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Thesis Personal Guidance System for the Visually Impaired
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Abstract

Designs a Personal Guidance System for Visually Impaired to guide and help
these persons to move around, especially unfamiliar place, for example,
obstructions, different plane levels. The system utilizes the ultrasonic principle to
identify the distance from these obstructions as well as hazardous. System includes
Ultrasonic, microcontroller as input, in addition with loud speaker circuits, warning
circuit (obstructions, etc.) to guide all movements (direction) and LCD screen to show

a distance from the obstructions.
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mnuntisedration 10 Tulasiund ensedunisairendudansile
fiaAInud 40 kHz 2ONEDINAINGIE fehuilendunnuisenani
Lﬂﬁiauﬁlﬂﬂiwu?aﬁmmwﬁasjﬁ@wﬁ’]ﬁ%Lﬁmm'ﬁasﬁaﬁ'uﬁvmé’&
M3 uargnulasesnuniduanuninsvesdyauiadivzdoenly
¥4 Echo Pulse Output usnaniluluun 1 dga ﬁ]ﬂ%ﬁ;ﬂﬁ
Hugadeasteyaoynsuiiodudsinmsiadululasneulysaiaes

4. 91 MODE dwsuidenguwuunisfaseriu SRFO5

Udeeaeell (NO) : Fenlvifinsiowuy 2 &gy kugesie ECHO uaz

TRIGGER
ROAINTTIA : denlifasieuuy 1 dygins Hugese TRIGGER

5. 91 GND @w5usansnig



2.2 lagvuiinides

o Vel W

9stuiindesas IC Tufindesmsena 1SD wanzdmiudiidonsuszgndlday
wasddinvseiing Wilmswawdemiedlududiudszneugunsaldidnnsednd mevianu
Lidndusesdililasreulnsiaeslunismunuuazdiannsailusesiudululasaeulnaes

deldauldvanvaiesng e
2.2.11SD1790

1501790 Wule@nszna 1SD1700 91nU3¥M Winbond  Electronics &4l
mmmwm 1311 mmulmviawﬂwmmmmuma’ﬁum@ﬂmm ﬁﬁﬂJ']‘iﬂUUVlﬂLﬂENlmﬂﬂ
LLamaLauLamL°mﬂUQﬂﬂ'ifua:,aﬂmauﬂaauqlm’TmaanmmuuwﬂLamlmmum 26

£=3

U7 89 120 Aund Fuediuledidenld

U

TuAtidy 1SD1790 9zanunsatudinlens 90 3unfl 1SD1790 &isaedunis
YIN9UTISEUU standalone warlvum microcontroller (SPI) Tpeszuuiiuszansaiw

Tumsdamsssyiumisfieguastayaladesues
2.2.1.1 Mty

Tglides 2.4 Taad 89 5.5 Taas fiSampling frequency = 8kHz uwasillnumdngg
aell Inum daLdes(Record), d@wdes(Play), wuidsdnlu(Forward), au(Erase), seauLdes
(Volume), vsnaatuy Ready, 3wwn(Reset) lnedueaditiessymainuluidazivug 7

dAgydaseasunsvinaurIu SPI mode (lulpspaulnsaiass)



= Internal ) Sampling
Roe &7 Clock —{_ Timing _}— Clock
Analn o ﬁ’ 9‘-——0
x Anti-
g Aliasing Nonvolatile -
Filter Multi-Level Storage | | Smoothing | | Volume | Amp
Array Filter Control
MIC+ o
MIC- o
Automatic
AGC o Gain Control
[ Power Conditioning l | Device Control | ] SPI Interface 1
T T
I J
| | L
| |
3 o ) & & o0 @© 3 3 ] & o & -] e

Veca Vssn Vocs Vase Vg, Vsso Yeco

REC PLAY ERASE FWD FT

RESET VOL INTRDY TED S8 SCLK MOSI MISO

sUit 2.4 Tassa¥raneluveslednsena 1SD1700

VCCD I . VSSD

e [ ] WT/ROY

RESET || | FwD
MISO | ERASE
MOsI REC
SCLK | ' PLAY

- L sp1700 —= "

SSA | VCCA
Anain I . Rosc
mic+ | VoL
MIC- AGC
Veser [ | ] Aup/aux

SP- l Vsses

Veer Sp+
SOIC / PDIP

U

2.5 ULAAUIHYIMAZINNANITNIIUYE ISD1700

AUD /
AUX

SP+

SP.
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AM5197 2.1 uanaunslderuves 1ISD1700

PIN NAME SOIC/PDIP FUNCTION

Veed 1 wissselvidnes : sududemendumanisseln ey
m5amé‘1’§gzymsumu‘lﬁmﬁaﬁaaﬁqm Wedsauds Veed, Veca,
wag Veep  fhe deumaiuvsrgaseglndfugunsaiivin
anunsovinle

LED 2 losienil LED avuananalusswinamssmdns , msiauides,
nsdudesdaly, waznsaudeya

RESET leniifianiug Low gunsalisnduidiganusudunesled

MISO 4 Master In Slave Out: %’a;&ag}ﬂﬁﬁaamﬁmﬁmauﬁﬂgapm
SCLK wiaauaziiie sl ldegluaniueyineu (SS = high) 9z
nauLing Tri-state

MOSI 5 Master Out Slave In : %U‘Efﬂ%ﬁlfﬁ"lm Lﬁaqﬂﬂiﬁiﬁamuzlﬁu
3y agvhaudiefnveudyia SCLK 1ty

SCLK 6 Serial Clock : &y CLK \lefnstedoanseiau SPI Modeds
gnasrsiulasgunsaisavdn (@ulvgfielulasneulvsainns)
ﬂmxu?u%Lﬁmm'iLLaﬂaﬂﬁauﬁa;&ammﬁumﬂ MOSI  uag
MISO

SS 7 Slave Select : (Huduww Wefianuy Low awidengunsal

MTU Uazaunn iansak1u SPI

Vssa 8 nstdewnden : sududesuennstid v Vssa, Vssd, Vsspl,
uay Vssp2 tiedumsandayannsumuliindetiosiian

Analn 9 Auxilary analog input : Uufinteyaleedygy meunden
gn9aztuiinidudlagnsegmieaudn , Juiindlalasinug
whiAui, viedaevinalgdilng uay AUX Tngns

MIC+ 10 dyaraanlilasiiusuulindusa  Fugraidinsiy
nszuaaduruiiulsey

MIC- 11 Foygunnlulasiiuuuulinduma  dygraiidhandu
nsvuaaduruiuiulsey

Vssp2 12 Ground for Negative PWM Speaker Driver : sudusasian
ns131 1?1’:& Vssa, Vssd, Vsspl, Way Vssp2 Lﬁaﬁjuﬂ’liam
é’mucym'mﬂfm‘iﬁmﬁaﬁaaﬁqﬂ

SP- 13 Wuewiwmueadssnay sesdunsideusediing 8 Q wie

Buzzer vl Tusevinadiandluvineun idesazs wazdy

tri-state
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Veep

14

Power Supply for PWM Speaker Driver : dnfudasuen
dumamsael deidunsasdyanasunidlivdetes
flgnsieiisanis Veed, Veea, ua Veep #ae fufudufuuse
msegindrugunsaliviiianansovinle

SP+

i5

Jueviaveadesivin sesdunsideusediing 8 Q wie
Buzzer lU Tusgwineantilivinu Indesazsn wazilu

tri-state

Vsspl

16

Ground for Positive PWM Speaker Driver : sudusouen
N394 919 Vssa, Vssd, Vsspl, Wwag Vssp2 wolunisan
doyausuniulvimietaeiiae

AUD/AUX

i

Auxilary output : AUD Uu Single-ended current output
AUX Single-ended voltage output

AGC

18

Automatic Gain Control : agyhmsvenedagianiiefinng
Juiindowinululasliu - Aevastiufindoya wdpsanias
s (Vssa) feuiewnioniusasvetegean Tumanduriy
sovidumdsingl (Vecallowandmiusnsuenssag

VOL

19

Volume : U¥useauldl 8 seau llanmasifuaniuy Low wan
WaguszAudes 1 ssauaunniignaintuinnesoly  seeu
\desazvanadliausinan Wuddwluisess

Rosc

20

Oscillator Resistor : @ABAIAUNIUIINTILRINT Y LN
MuuAYANdveIgUnTnl

Vcca

21

wiasdnglwewnden : Sududesenduvsnisitgln ol
m‘iaﬂﬁ’ﬁyzymwmu’lﬁ’mﬁaﬁaaﬁqm Failsafle Veed, Veea,
uag Vecp e ﬁaﬁguﬁ’aLﬁuﬁszﬁ;mi@q‘lné’ﬁuqﬂﬂsaﬁlﬂhﬁ
anansale

22

Feed-through: Tuluua standalone e FT fanuy Low
nsfuteyauuueunden (Anain) azvieu fduavaunsa
Sudsdryaenndeninne Anain Tugdlnemse AUD/AUX
14

PLAY

23

Playback : Lianadu PLAY 3sfiaauy Low uasUdesides
2ONUMTITDANY MINNAAY xtdudedludnuauziuaunda
aznauludaniug High Snassdaven

REC

24

Record : gunsalagyinistuiindlieaniuzidsuain  High
Ju Low dawvihnisnamalifaszaunsadudinls

ERASE

25

Erase : Wlanilvihau wwaudeyassnianizdoyaaianiviiuy
windesnsautayanauslinadaliagtes 3 und

FWD

26

Forward : Wananilemnss azideudaninulunietaninuain
Tanuilagiy
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RDY/INT

27

Ready (v Standalone) : a1flaveglugatuy Low sewing
oades, 1au, avu, waznadalUuazaviduaniug High e
Tnsunsanglvsi

Interrupt (Iua SPI) : wdsanmuuamdadluun SPI Lasa
WA MIABAUNINADTUE Low  awgnailuiladsaudioe
naundu High

Vssd

28

nsuRInea : Sududsswennsnayd Wi Vssa, Vssd, Vsspl,
way Vssp2 iedunisandgyaasuniuliindevesdiae

2.3 Microcontroller

Microcontroller ABMIAIUANNTITYINNUYEIRUNTAIMIBTUIUNTNY Bea1avinAiumn

nmsasiiihinagln  PLC “a Microcontroller fifie gunsaliUseiamansnasnthiisausan

Heardumavihusinglineludvesines Svwadn waranunsadeuldsunsuniuauns

VineuvesgUnsalinsidendetuiaiiu tneniuauanysalnisluivesduewas dese

msih Ul unsaudludaulas

231 Microcontroller‘l?l"’:q ludsznaunie

CPU (Central Processing Unit)

RAM (Random Access Memory)
EPROM/PROM/ROM (Erasable Programmable Read Only Memory)

170 (Input/Output) - serial and parallel

Timers

Interrupt Controller

LLasﬁ?uUigﬂaUﬁ'u‘]Lﬁu Analog to Digital Convertor, Pulse Width

Modulator “a*#suriugninnaglanly iaiuaiuaiunsaves Microcontroller

wazanUsyasAlunslgu

AULANANIYBY  Microcontrollerag Microcomputer g Microcomputer  1u

i0IMsUNIailNsBNeuaNYY MieaNd) /O uazdue dau Microcontroller

= [ 3

Wuilauysal

Aelumivesiuied
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2.3.2 AMw1v849 Microcontroller

AU Microcontroller WuazwaANAIIAURIL Microcontroller U89u#

axmzqauc-ﬁﬂ‘ssLﬂwwaaﬂwnm{{mu’l‘smuﬂqaamflu
2321  AWATDYNTET Assembly

A¥NATBA Machine Language) A lUsWAsN?A Microcontroller @115
vinlatiy udfuliiinedmivuyudiazeuld smwn Assembly Ao Juwuuaes
o P L3 i E4 &) al o 2/ !
MwAsesuywdaanTngueantany assembly (ulusunsuiviuinglu
nmsuUasnnmdiuydeueenlaluilunsiniasdudasmd Ads
TUsunsui@oulaen1sn  assembly  agyiausuarivumdninsiginsiu

v
s

anunsainge Hardware lolnense winaliuegiuisnsiieuvesiToustae
23.2.2 Interpreters

Interpreter Ao MwsERugeBslnalAssiunwIveyyd Tngaziliiey

Tuntheauiuashmihigumdanlusunsutiviniiasmdud W on

o el

MUAEIIUYAI0E19YBY interpreter N3INNUARD 1w BASIC Uaidsves

'
=i o as

interpreter Ao yauladl Wesnaeaulardafiasend

2323 Compilers

'
a =

Compilers  AanwsRugadyihmhiiwlalusunsumdsudulndy

M AIIINNUTIW N NUsAsuLUaES aud g luAulumiieausvin

Tn19vihausTu smegraiu nw C iudu

2.3.3 megaAVR Microcontroller
finuand@fimy Ausngaudmiunmsenwuuasitaududoudufivm
aunsaUseyndliiuasidssmsifutayasiuomnn  megaAVR fitufisesiunis
IWsunsuuazmbeanuinteyausednsnmgedis 20 MIPS. WHuuinnssulvaiuvieves
walulagnsaansuSnunslindanu megaAVR ngu anunsalusunsudayaly

L

dwneaEIge vasady simgeuen wavdianunsaimumiisanusunanlu
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vuggunInidaviuladnsie ledlunsena megaAVR anansaldiliumissainudn

Wifugunsallduanvateyila

YAV AT IWIR R azwmdaunulednltiurlunuyiasnaia Wi

UsvaAlumMsUssendldogrmainvany USB, LCD controllers w3aau

= o g v ' fd A v o E v
‘ﬁ\‘mxﬂﬂ'ﬂW\ﬂaﬁﬂﬂjiaaﬂLLUULLﬁgﬂW@‘ﬂﬂimau‘ﬂkﬂqﬂu“[’ﬂﬁqﬂLLaSENLUUfY]'i

Usendaanunniudnaieg

2331  AuauUAveas megaAVR Microcontroller

2.53.11

2.3.3.1.2

2.3.31.3

233.1.4
23315

2.3.3.1.6

Hunsnssmbeanudvainvatsuuuliidenldenu - wie
UszgnaldlAnidediuls Tngluseadnaruunde
picoPower Technology UssndandsueguIn way
asaUsulUlilvun sleep laUsendandsnuunniuly
Sniflunuantilugaueivssgunsaliifosnsannisly
WAL

Tu megaAVR wilai aviivaviheanusuudn ., SRAM,
internal EEPROM, SPI, TWI (120), was’m%awiaqﬂﬂszﬁ
wanuane USART, USB, CAN, uag LIN, watchdog timer,
enldeeatiawesldnnieneuenuazniely  1duwn/
iy dwsunsldanuriludavandvihliniseaniuy
16 wazannslivan
sesdudanueundensgraliuszdnsam
vhaldegneaniags uaziinsudqauansesnsluin Sy
ninulusaesiledmawhnuiaunsasmnsalunieuiu
[

wioudwiumswaLn loT ( Internet of Things) @4
asouAguiisuyniewdnduluynaiiFeu vasumsuwne
syuUaNsIsAIgY dadssnsanndsanunsldanlidesiian

TunsSudeeyasinuBumasiie



(RESET)
(RXD)
(TXD)
(INTO)
(INT1)

(XCK/TO)

(XTAL1/TOSC1)

(XTAL2/TOSC2) PB7 (] 10

(AINO)
(AINT)

PDIP
Nl

PC6 ] 1 28 [0 PC5 (ADC5/SCL)
PDO]2 27 [J PC4 (ADC4/SDA)
PD1]3 26 |1 PC3 (ADC3)
PD2 ] 4 25 [0 PC2 (ADC2)
PD35 24 [1PC1 (ADC1)
PD4[]6 23 [J PCO (ADCO)
veed7z 22 [ GND
GND ] 8 21 [J AREF
PB6 ]9 20 [0 AvCC

19 [0 PB5 (SCK)

(T1) PD5 ] 11 18 [1 PB4 (MISO)

PD6 ] 12 17 [J PB3 (MOSI/OC?2)
PD7 ] 13 16 [J PB2 (SS/OC1B)

15 [0 PB1 (OC1A)

(ICP1) PBO ] 14

JUN 2.6 uanevdy1auuarinuan1syin9IuYes megaAVR

Microcontroller

2.4 la@was 555

& aa Y o 2 [y a ] | ar o &
Jundeuldiusnnlumahluasedygruguaduiuusineg wiu dygraiad

s &) < 3 [ 2 = L4
yeyaussnd nionsasiaaan Wusu lediues

585

Jugunsaheassiuniigunsel

Bidnvseiindduq egniely uasliduiidewioneueniiemuaunisvheu wazldnudy

ANuLANNY Fsiredaniseanuuy wazdielunsainsdyanaiadainudnige Snainsa

winlanisyinauladeled wes 555 dlvuanisvineu 3 luue fe

15

Tluawida (Monostable) Wuwuudaiaden wiaTuden (one-short) laen1sasi

Fygaunsadied Ussgndmsldnudmsunisiduna msasivaeuiad adndduda as

avawila (Astable) v 1 ulussadaiawmas nisldau loauwn vilwnsensu Aude

Nadnudadeiauns v

Tuamida (Bistable) asnsaviulunduasy (flip-flop) inlusean DIS uaglald

AUTwaslduadng bounce free latched switches “1a™
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49 G |

_5

2R -

. (1) R Q@
.| ©@3R F/F | @
=2 = S i .

12 =
2R
(5)

JUN 2.7 uansdauusznauvadla@iuas 555

A157197 2.2 waasunstgauvadladivuas 555

GND Wuwdmiusensiadves

wnaea el

TRIGGER Huandmsudyaradunmi
nsrAulvledvineu

OUTPUT Wuwdmiudyaraeving
fivanainsiled

RESET uv3idvvesiiledldide

ngAN3Yauresled

CONTROL VOLTAGE

Jurnaunuusiuness
lod

Wuwrdmsuiianiainis

THRESHOLD
vneuveslod
DISCHARGE dwiudouunsh C e C
AeUsEgasiinanay i
Mauvedled
VCC wseAuIelnuIn ?jaﬁ’aaag‘

Tutig +5 89 + 15V
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dlefifana low 71 reset Fafinn output avdinadu low Taelidhilededn
threshold Voltage %39 trigger voltage ‘?!'dLﬂaﬁcuucuu'lmﬁ"U’l reset 1Hun high fivn output
Feawidsuulasmueves threshold voltage uae trigger voltage iilofn threshold
voltage uNNI1 2/3 VCC‘Um::‘ﬁm output tlu low , discharging Tr. 98¥191u v andugn
vniian trigger U low uda voltage 7N trigger fle 1/3 V¢ discharging Tr. azmgm

V191U UagagyMIuA1v84 threshold voltage wazlwayivn output tHu high

2.4.1 9sezamilananliusias (AstableMultivibrator)

Whnsasiudedgyaralesldledives 555 wannisviuvesiasiasdd R
war C sosuiulediues 555 idnteaituiy dnwmrn156092995 R waz C unneangly
MNEsRnAIIRS i iedensiilamudlnefiasiesaunse
vinukazngaiaulamedues  mavihnuszaduiullaieasaiaiiesinuly
Inluseadidygradeudunnszdunasindedyaraltledives 555 LLamﬁengﬁ

Vo ’i
R1 4 2
RESET M-
7
DIs
I 5 sLIL
THR ouT _OCI‘:
Rz 2 e
J TRIG
"] GND CTRL
- 1 5
C oy — 5
GND e

JUN 2.8 uaasnasnuladyyiulagldladives 555

Nnguit 2.8 ihnsshudedypaleeliletives 555 mavihauendas
o3uelddal v 2 uavnn 6 ve9 IC grtefukazsT U IRUYsEY C1 Wiasy
Lseuraaiuiulsey Clda C1 %ﬂ'ﬁxﬁ;u'zaﬁumuﬁqﬁwumuﬁa R1 uay R2 quil
wsaunnATaNd C1 fessanm 2/3 VCC WugamvuanmaineresiilSeuiieu
1 fdfyyraueeniomannlunseiundunastluda IC Jeudnduanlvien B vee Q1
Q1 yhawili C1 Buaneussgsinu R2 Wi 7 ve9 IC swawins1asdt Q1 melusn
IC Junsetamdousstunnaseusa C1 Uszana 1/3 VCC iugaimuanisvihauses
fUseuiiey 2 fdygyuesnednalunsedundunasdlud (C Jeudndaulviv B
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989 Q1 67 Q1 ngavia il C1 ISudsyausenulmianasa uwssduanasaus C1
WasuwUasagsening 1/3 VCC G 2/3 VCC wssiuvasdygnamoanosnne 3 3
2 1 Aetruswiuluninuardisuwssiuiu 0 V Weugusudyanalddagy 2.9

| | B
| | | +
bt ; 1 WS —
| I
. QOutput ‘ I
-t
S I e 1 i 1 —— —
| +
\ :
L : : L
: z
l +
. T } | . } -
|
. ‘
{ |

sl by e b

- ; g
O\

JUN 2.9 JUTNdyInannieg vasesnilndyyialdled 555
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UNN3

AN1TANUUIUIY

3.1 1A59851990952UU

) 4 o o
IANIDEINAUIN

U

| | easaiedyguiad

wEAMUALLAUTTLIANS |:> NUILUANING |:> m‘sﬂaxmawa‘ua%ﬂ#’f

UM 3.1 uanslaseainevassruunsvinaulag iy

laseainvesszuunmsiaulaesinagun - 3.1 winnsvineuvesiasiagd
gunsaisansilalln neuafuwes Wudsuidsdygu lnvddyaundudssdanslein
lunsenuiuingusedafinuing wazasvioudygranadun laeieesled 555 Jusads
s s ¢ v as = [} @ s 1
dygraiadineliladygaimuisay wazdsdygranelviildmiigaivaunay
Uszanawa arlunsaliiingusedsinuinailianuisadunisls luduvemitgaiuauuay

Uszanananvzdsdygaluimbeuaniug weligldaunsasuiniingriedaiaving
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3.2 NANNISN19I1UVBY HY-SRFO5

3.2.1 91 10 Trigger axidnyqunduiiiu High ynqegretios 10 us.

=l 7

3.2.2 lugavhauleedsdyarandadansilelinoantusiennud 40 kHz uazaglasu

FEUQUIUARUNAUNT DRTIINUEINATINS

YV

3.2.3 dleldsudgyqranduuiuds 11 Echo asluanundu High wasldansnis

ATUIUNTEEENNTEUINEINATINAUNAaRS Aedaluil

mMsmauEveadiss Ultrasonic sxfertfestugamaiisne lésaunns
v =331+ 0.6T (3.1
swldmnusudeussana v = 340 m/s
Faru

high level time x 340

1 . =
LEUI9AINFINAYIN = » (3.2)
A tUEU WA AN TR Y
n31a 10 lulasiuni
AtyeunungEau
N1 TRIGGER
AununuaanslEin
andvaanan 8 laiia
AYYIUARUAM NI BLE D ;
(@anslalin) Adsaanain - 30 g v
neudiwadgnaalyl
Tupa SRFO5 -
ANMUNINWARALN DU MWadaziaun AN
AU ueIANATaY ECHO 100 Tulas3uni | A21und1anan 30 Radjuni
n&eanuNnluga SRF05 9 25 FARIUMN uaneAsaaTulainuing

U 3.2 laazunsuiaiuansdyaaiideluds SRFO5 uazdyayiaiinausunduan

310 SFRO5 Tunsaifiadiawuy 2 dyeya
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AU UIUNARNTE AN
niatdan
10 lulAsiun

Wadnzyiay (echo) Ndtne nanlugs SRFOS
fFaundia 100 lasiwniinag 25 dadduah

frununTEAy B e e
INNIHENIT 30 HR\KUMNam

1 TRIGGER

asdulinuing ‘

AuuuaaASLlEun
gnasaanu 8 luifia

[ -l a -
AunAR UANNDINU LR
(@aailaiin) Adwanan
Tupa SRFOS

o

JUN 3.3 laazunsunaiuansdygyramaaluds SRFO5 wazdnyuiuinausunauun

L

311 SRFO5 lunssifinmawuy 1 deygyim

3.3 N1509NLUVINST L% 555

WaNN1588nkUUDNTHas 1 uialdumiviminiasedygrauvadlaeledives

555 dyanaiadiladuszgnimualagiauiuniuiarAvesiifiulssy aunsouans

al

199sTguiienwilanagui 3.2 Jaldnvauznsviraumileu first order delay laganunsa

s

AMuuaAINAYDF Y UNad LR Rl

JUN 3.4 uansrsanUTeuiisuinlunisiiudszgues C1



18 Vout(s) (1/sC1)
7 Vin(s) _ (R1+R2+1/(sC1))
_ 1
"~ (1+sC1+(R1+R2))
15 T1 = C1(R1 + R2)
Vout(t) _ t1/T1

Vin.slep(t) -

22

(3.3)

(3.4)

\9aRNilAn Vout 13uAuT 1/3Vin wag Vout(t) 3giuann 2/3V wuanluauns (3.2) Ia

2

-1/3Vin)

Gvin — 1 — et1/T1
(V—1/3Vin)
tl = T1ln2
Wiguiiguwitlunisaieysygues C1
Vout(s) (1/sC1)

NFUT 3.2 Azl _ =
u vin(s) (%)+R2+R3)

1
"~ (1+sC1+(R2+R3))
5] T2 = C1(R2 + R3)

Vout(t) =1— et2/T2
Vin.slep(t)

willlesan VC1 AANTUAUT 2/3Vee wasmeUseaumas 1/3Vee

(1/3V) _ o _ _t2/T2
en - LT

t2 = T2In2

6]

{3.5)

(3.6)

(3.7

(3.8)
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1 1
f = =
(t1 +t2) ~ (C1(R1 + 2R2 + R3)In2)

o . 1
Wszaziuazle e (3.9)
(C1(R1+2R2+R3)In2)
| | H
=
=5 =
3 v_GND
Vee ]
G-\D"”— e FQ-SR04[1]
Haader 2 o op 80 [Fepder 4X24
o'E oL
. > E R
: ;
ik
Ut
$ lvee b [
4 ] »R2
— RES SIM
2lev TR RS
i TRIG foi——
GD OUT b
CMOS 555 Timer
L2
T o.1wF
L
| 22eF

5Uil 3.5 wanansasled 555
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3.4 N1592NUVNITUUNNLEES

JUT 3.6 uaassasiuiinides

mMsviureneestuiindeil dilaveanisvinnuressaseygiiled 1ISD1790 &

2/

a v o= oA v = o o I ] -
WaﬁqﬂﬂULwaﬂqﬁUUV”uaUﬁIﬂHLQWTS ASN9UATLUIRanduY 2 d7U A d3U

=3

ule

s
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DS0-X 20028, MYEZ013457: Mon May 04 1254 00 2015
1 1.04%/ 2

e WAgirlent 7

Aequisition

Channels
10.0:1
10.0:1

¢ Measurements

Freg(1):
5.130kH=z

Period

+WWidth(1
18.464us

Duty(1):

Butoscale Menu

Fast Debug 4+ Channels Acq Mode
- All Normal

JUN 4.2 uanedaysyreuinlaanen discharge

4.2 N1SNARIN 2 NAFaUNISVNUTeNIINIASUAaUEs S ansledn

VPABIRDNITANFUN  lnedunan V = 5 V asiadeunisinauvessansileiia

Tuszz1a9 Tamun1Ig

ﬂ’l‘i’lﬂ‘ﬁ 4.1 m‘swuﬁmmmmﬁ, Pulse period, High Pulse Width wag Duty Cycle

SprAIRNUIg AE Pulse period | High Pulse Width | Duty Cycle
(uRiuns) (Hz) (ms) (ms) (Wasigus)

100 134.68 7.4248 6.9496 93.600

80 139.49 7.1692 6.6944 gaarv

50 175.08 57116 5.2448 91.827

30 262.49 3.8096 3.3184 87.11

10 372.74 2.6828 2.2076 82.29

2 1529 : 0.654 0.1828 27.85

0 . B, . .
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#include <LiquidCrystal.h>
#include <ISD1700.h>

I8 700 ¢hip (1L0) ¢ J/ Inditialize chipedrder with
// SS at Arduino's digital pin 10

// MISO at digital pin 12
// MOSI at digital pin 11
// SCLK at digital pin 13

LiguidCrystal led(l, 1; 2+ 3; 4, 5Bl;

count = 0;

apc = 0;
vol = 0; //volume 0=MAX, 7=min

startAddr = 0x10;
endAddr = 0x2DF;
ohar o
setup () {
// Serial.begin(9600) ;

apc = apc | wvol; //D0O, D1, D2

//apc = apc | 0x8; //D3 comment to disable
output menitor during record

apc = apc | 0x50; //D4& D6 select MIC REC
//apc = apc | 0x00; // D4& D6 select Analn REC

//apc = apc | 0x10; // D4& D6 select MIC +
AnaIn REC

apc = apc | 0x80; // D7 AUX ON, comment
enable AUD

apc = apc | 0x100; // D8 SPK OFF, comment
enable SPK



//apc = apc | 0x200; // D9  Analog OUT OFF,
comment enable Analog OUT

//apc = apc | 0x400; // D10 vAlert OFF,
comment enable vAlert

apc = apc | 0x800; // D11 EOM ON, comment
disable EOM

pinMode (pingPin, 2UT2UT);
pinMode (inPin, INPUT):

led.begin(l6, 2);
glear led ()i

imtre led()

¢legr bottom ledi);
led.setCursor (0, 1);
led.print ("Distance = ");
led.setCursor (14, 1):
led.print{"em™ )y

loop ()

diuktation, onm;

digitalWrite (pingPin, L_W);
delayMicroseconds (2);
digitalWrite (pingPin, -“I1:7);
delayMicroseconds (5);
digitalWrite (pingPin, ) ;
duration = pulseIn(inPin, =IZ=):

L

delay (10);

1f ((duration <= 11800) && (duration >= 60))
//Set Range to Process
{

count++;
rt Serigl prinElof{"Walt w.x«")}



else

{

count = 0;
// Serial .println("Wait ..."):

}

/ /Debug
i1f (count >= 5 )

{
cm = microsecondsToCentimeters (duration) ;
// Serial.print (cm) ;

b Gerial ;prigtIn(™ om™);

//Debug Unit of LCD
if (cm >= 100)

{
ledssetCursortld: 1):
led print{"ocm™] ;
}
else 1f ( (cm < 100) && (cm >= 10))
{
led.setCursor (13, 1):;
led. it tY cm") ;
}
else
{
led.setCurser {12, 1):
icd.print (™ cem");
}
lod.setCursar {11, 1):
led.print (cm) 3
//Speaker
(cmi <= 105}))

if ((cm »>= 95) &&



else 1f ((cm >= 75) && (cm <= 85))

else 1f ((cm >= 45) && (cm <= 55))

else 1f ((cm >= 25) && (cm <= 35))

switch (c)
{
case '1': //100cm
chip.pu();
startAddr = 0b00010000;
endAddr = 0b00110000;

chip.set play(startAddr, endAddr);

delay (3000);
¢ = 0;
break;

case '2': //80cm
chipapu () s
startAddr = 0b00110000;
endAddr = 0b01010100;

chip.set play(startAddr, endAddr);

delay (3000);
c = 0Q;
break;

case '3': //50cm
chip:puf) ;

startAddr = 0b01011000;
endAddr = 0b01111010;



chip.set play (startAddr,

delay (3000) ;

c = 0;
break;

case '4': // 30cm
ehiip.pal) :
startAddr = 0b01111010;
endAddr = 0b10100000;

endAddr) ;

chip.set play(startAddr, endAddr);

delay (3000) ;

c = 0;
break;
case '5': // Obstacle
ghiip.piig) 2
startAddr = 0b10100001;
endAddr = 0b10111000;
chip.set play(startAddr, endAddr);
delay (3000) ;
c = 0;
break;
}
/=== End Speaker
}
else

{
led.getCursear (10, 1):
led.print (" “14

}
delayi300);

microsecondsToCentimeters (

return microseconds / 32 / 2;
sound is 340 m/s or lcm/29 us

microseconds)

// The speed of



intre Jled()

lcd.setCursor (0, 0):
lLoedpr int ¢
led.setCursor (0, 1);
lod.print (" Project!
delay (2000);

dlesr led()
led.setCursor (0, 0);
led.print ("
led. . setCuresorild; 1):
led.print ("

Lo elegr top ledi()

lod.setCursoxr {0, 0);:
led . print ™

. glear bottom led()
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ISD1700 SERIES
ﬁ'inbond

g Electronics Corp. ) )

1 GENERAL DESCRIPTION

The Winbond® I1SD1700 ChipCorder® Series is a high quality, fully integrated, single-chip multi-
message voice record and playback device ideally suited to a variety of electronic systems. The
message duration is user selectable in ranges from 26 seconds to 120 seconds, depending on the
specific device. The sampling frequency of each device can also be adjusted from 4 kHz to 12 kHz
with an external resistor, giving the user greater flexibility in duration versus recording quality for each
application. Operating voltage spans a range from 2.4 V to 5.5 V to ensure that the ISD1700 devices
are optimized for a wide range of battery or line-powered applications.

The ISD1700 is designed for operation in either standalone or microcontroller (SPI) mode. The device
incorporates a proprietary message management system that allows the chip to self-manage address
locations for multiple messages. This unique feature provides sophisticated messaging flexibility in a
simple push-button environment. The devices include an on-chip oscillator (with external resistor
control), microphone preamplifier with Automatic Gain Control (AGC), an auxiliary analog input, anti-
aliasing filter, Multi-Level Storage (MLS) array, smoothing filter, volume control, Pulse Width
Modulation (PWM) Class D speaker driver, and current/voltage output.

The ISD1700 devices also support an optional “vAlert” (voiceAlert) feature that can be used as a new
message indicator. With vAlert, the device flashes an external LED to indicate that a new message is
present. Besides, four special sound effects are reserved for audio confirmation of operations, such as
“Start Record”, “Stop Record”, “Erase”, “Forward”, “Global Erase”, and etc.

Recordings are stored into on-chip Flash memory, providing zero-power message storage. This unique
single-chip solution is made possible through Winbond's patented Multi-Level Storage (MLS)
technology. Audio data are stored directly in solid-state memory without digital compression, providing
superior quality voice and music reproduction.

Voice signals can be fed into the chip through two independent paths: a differential microphone input
and a single-ended analog input. For outputs, the ISD1700 provides a Pulse Width Modulation (PWM)
Class D speaker driver and a separate analog output simultaneously. The PWM can directly drive a
standard 8Q speaker or typical buzzer, while the separate analog output can be configured as a
single-ended current or voltage output to drive an external amplifier.

While in Standalone mode, the ISD1700 devices automatically enter into power down mode for power
conservation after an operation is completed.

In the SPI mode, the user has full control via the serial interface in operating the device. This includes
random access to any location inside the memory array by specifying the start address and end
address of operations. SP| mode also allows access to the Analog Path Configuration (APC) register.
This register allows flexible configuration of audio paths, inputs, outputs and mixing. The APC default
configuration for standalone mode can also be modified by storing the APC data into a non-volatile
register (NVCFG) that is loaded at initialization. Utilizing the capabilities of ISD1700 Series, designers
have the control and flexibility to implement voice functionality into the high-end products.

Notice: The specifications are subject to change without notice. Please contact Winbond Sales Offices or
Representatives to verify current or future specifications. Also refer to the website for any related application notes.

Publication Release Date: January 23, 2007
-3- Revision 1.3-52
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2 FEATURES

» |ntegrated message management systems for single-chip, push-button applications

REC : level-trigger for recording

PLAY : edge-trigger for individual message or level-trigger for looping playback sequentially
ERASE : edge-triggered erase for first or last message or level-triggered erase for all messages
FWD : edge-trigger to advance to the next message or fast message scan during the playback
VOL : 8 levels output volume control

RDY/INT : ready or busy status indication

o RESET : return to the default state
o Automatic power-down after each operation cycle

O 0O O O O ©

» Selectable sampling frequency controlled by an external oscillator resistor

Sampling Frequency 12 kHz 8 kHz 6.4 kHz 5.3 kHz 4 kHz
Rosc 53 kQ 80 kO 100 kQ 120 kQ 160 kQ

* Selectable message duration
o A wide range selection from 20 secs to 480 secs pending upon sampling frequency chosen

Sample Freq. | ISD1730 [ ISD1740 | ISD1750 | ISD1760 | 1ISD1790 |ISD17120{1SD17150 (ISD17180{ISD17210 |1SD17240
12 kHz 20secs | 26secs | 33secs | 40secs | 60secs | 80secs | 100 secs | 120 secs | 140 secs | 160 secs

8 kHz 30secs | 40secs | 50secs | 60secs | 90secs | 120 secs | 150 secs | 180 secs | 210 secs | 240 secs

6.4 kHz 37secs | 50secs | 62secs | 75secs | 112 secs | 150 secs | 187 secs | 225 secs | 262 secs | 300 secs
5.3 kHz 45secs | 60secs | 75secs | 90secs | 135secs | 181 secs | 226 secs | 271 secs | 317 secs | 362 secs

4 kHz 60 secs | 80secs | 100 secs | 120 secs | 180 secs | 240 secs | 300 secs | 360 secs | 420 secs | 480 secs

* Message and operation indicators

o Four customizable Sound Effects (SEs) for audible indication
o Optional vAlert (voiceAlert) to indicate the presence of new messages

o LED: stay on during recording, blink during playback, forward and erase operations

¢ Dual operating modes
o Standalone mode:
* Integrated message management techniques
= Automatic power-down after each operation cycle
o SPI mode:
=  Fully user selectable and controllable options via APC register and various SPI commands
*  Two individual input channels
o MIC+/MIC-: differential microphone inputs with AGC (Automatic Gain Control)
o Analn: single-ended auxiliary analog input for recording or feed-through
¢ Dual output channels
o Differential PWM Class D speaker outputs directly drives an 8 Q speaker or a typical buzzer
o Configurable AUD (current) or AUX (voltage) single-ended output drives external audio amplifier

* ChipCorder standard features

o High-quality, natural voice and audio reproduction
o 2.4V to 5.5V operating voltage
o 100-year message retention (typical)

o 100,000 record cycles (typical)
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* Temperature options:

o Commercial: 0°C to +50°C (die); 0°C to +70°C (packaged units)
o Industrial: -40°C to +85°C (packaged units)
* Packaging types: available in die, PDIP, SOIC and TSOP

* Package option: Lead-free packaged units

3 BLOCK DIAGRAM

| e B TSR
; | Internal T Sampling |
Rosc 77 Clock | Clock

Analn o

|, Aup/
AUX

Anti-

Aliasing |— Nonvolatile 1 | | —° SP+
Filter Multi-Level Storage Smoothing Volume Amp
Array [ Filter Control |
MIC+ o5 | 1 ¢ sP-
MIC- o |
Automatic

AGC ® Gain Control

[ Power Conditioning | Device Control | | SPlinterface

1 | :

| TTT | I
loélélol d:i»o iiooél

Veea Vssa Voop Vsser Vg;nvssn Veeo REC PLAY ERASE FWD FT RESET VOL INT/RDY LED S SCLK MOSI MISO

Publication Release Date: January 23, 2007
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4 PINOUT CONFIGURATION
Refer to Design Guide for details before performing any design or PCB layout.

ISD1700 SERIES

: ] Veso
INT / RDY
RESET u | FwD
MISO ERASE
mosi | | . | REC
SCLK | PLay
SSs FT
ISD1700 —
VSSA V
Anain Rosc
MIC+
MIC-
Vi _ AUD / AUX
SP- Vsse
Veer [ | | se+
SOIC / PDIP
Vesa [ ] 8§
Anain [ | I :t“;l;lf
(—— 1
ﬂ? | — 1 miso
Vespz [ | —— EL*_;ES,_ET
80 —— e
v;;.; — ISD1700 —— ::::
Vageri—— | ]INT/RDY
AUD/AUX [ ] FWD
AGC [ | 1 ERASE
E7-1 9 — i %E
Rose [ | — T
Veea [ | 1 FT

TSOP
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5 PIN DESCRIPTION
Refer to Design Guide for details before performing any design or PCB layout.

PIN NAME FUNCTIONS
Veeo Digital Power Supply: Power supply for digital circuitry.
LED LED: An LED output.

RESET RESET: When active, the device enters into a known state.

MISO Master In Slave Out: Data is shifted out on the falling edge of SCLK.
When the SPI is inactive ( SS = high), it's tri-state.

MOSI Master Out Slave In: Data input of the SPI interface when ISD1700 is a
slave. Data is latched into the device on the rising edge of SCLK.

SCLK Serial Clock: Clock of the SPI interface.

ss Slave Select: Selects as a slave device and enables the SPI interface.
Vssa Analog Ground: Ground path for analog circuitry.
Analn Analn: Auxiliary analog input to the device for recording or feed-through.
MIC+ MIC+: Non-inverting input of the differential microphone signal.
MIC- MIC-: Inverting input of the differential microphone signal.
Vssp2 Ground: Ground path for negative PWM speaker drive.
SP- SP-: The negative Class D PWM speaker output.
Vicp Power Supply for PWM Speaker Driver: Power for PWM speaker drive.
SP+ SP+: The positive Class D PWM speaker output.
Vsspi Ground: Ground path for positive PWM speaker drive.

AUD/AUX | Auxiliary Output: Either an AUD (current) or AUX (voltage) output.

AGC Automatic Gain Control (AGC): The AGC adjusts the gain of the
microphone preamplifier circuitry.

VoL Volume: This control has 8 levels of volume adjustment.
Rosc Oscillator Resistor: A resistor determines the sample frequency of the
device, which sets the duration.
Veea Analog Power Supply. Power supply for analog circuitry.
FT Feed-through: Enable the feed-through path for Analn signal to the
outputs.
PLAY Playback: Plays the recorded message individually, or plays messages
seguential in a looping mode.
REC Record: When active, starts recording message.
ERASE Erase: When active, can erase individual message or do global erase.
FWD Forward: Advances to the next message from the current location.
RDY/INT An open drain output. Can review ready or interrupt status.
Vssp Digital Ground: Ground path for digital circuitry

Publication Release Date: January 23, 2007
-7- Revision 1.3-52



ISD1700 SERIES

i

Vinbond

Electronics Comp.
6 MODES OF OPERATIONS

The ISD1700 Series can operate in either Standalone (Push-Button) or microcontroller (SPI) mode.

6.1 STANDALONE (PusH-BUTTON) MODE
One can utilize the REC, PLAY, FT, FWD, ERASE, VOL or RESET control to initiate a

desired operation. As completed, the device automatically enters into the power-down state.

6.2 SPIMobDE

In SPI mode, control of the device is achieved through the 4-wire serial interface via SPI
commands.

For technical details, please refer to the design guide.

7 TIMING DIAGRAMS

The following estimated timing diagrams are not in proper scale.

7.1 BaAsic OPERATION

2
=L 5

RDY

A
= g

LED | S’g

Figure 12.1: Record Operation with No Sound Effect
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Figure 12.2: Start and Stop Playback Operation

TLSZ

TSCZ

Figure 12.3: Single Erase Operation with No Sound Effect

Publication Release Date: January 23, 2007
Revision 1.3-52
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FWD
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Tigi of Ty,
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LED

Figure 12.4: Forward Operation with No Sound Effect

LED

Sp+, Sp-

Tser Tseg, Top1or (T + Tigpor Togy) SX(TL81 oF TSE1}TGEZ Tisa0r Taea
Q—H—H——H— -
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Note: If SEs are recorded, then Sp+/- will have output.

Figure 12.5: Global Erase Operation with or without Sound Effects
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Device returns to Power Down state

RDY

LED

Figure 12.6: Reset Operation

Tr > Toep Tﬂ.
=l { —)
PLAY
;‘_"%TDeb ETRD
RDY 7
| )
TS:1 TScZ TRU TLH Tcyc
LED
AUD

Figure 12.7: Playback Operation with ramp up and ramp down effect at AUD output

Publication Release Date: January 23, 2007
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7.2 SPI OPERATION

SCLK

MOSI moc ‘ ILSB m ‘g/ WM MaB )QOW%&/W

Ten Tor
RIS | i (( —J
(TRISTATE) |
MISO — X \\ X MSB '
//
Figure 12.8: SPI Operation

PARAMETER SYMBOL MIN TYP MAX UNITS
b= T 500 nsec
SS setup Time 5%
—a T 500 nsec
SS Hold Time s
Data in Setup Time Tos 200 nsec
Data in Hold Time Tom 200 nsec
Output Delay Ten 500 nsec
Output Delay to HighZ Tor 500 nsec
— Tase 1 sec
SS HIGH w H
SCLK High Time Tsckni 400 nsec
SCLK Low Time Tsckiow 400 nsec
CLK Frequency Fo 1,000 KHz
Power-Up Delay " Truo 50 msec

Notes: ' The value shown is based upon 8 kHz sampling frequency. Delay increases proportionally for
slower sampling frequency.

P
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8 ABSOLUTE MAXIMUM RATINGS

ISD1700 SERIES

ABSOLUTE MAXIMUM RATINGS (DIE) ™

CONDITIONS VALUES
Junction temperature 150°C
Storage temperature range -65°C to +150°C
Voltage Applied to any pads (Vss - 0.3V) to (Ve + 0.3V)
Power supply voltage to ground potential -0.3V to +7.0V

ABSOLUTE MAXIMUM RATINGS (PACKAGED PARTS) "

CONDITIONS

VALUES

Junction temperature

150°C

Storage temperature range

-65°C to +150°C

Voltage Applied to any pins

(Vss - 0.3V) to (Ve + 0.3V)

Voltage applied to any pin (Input current limited to +/-20 mA)

(Vss — 1.0V) to (Vee + 1.0V)

Power supply voltage to ground potential

-0.3V to +7.0V

[11

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.

8.1 OPERATING CONDITIONS

OPERATING CONDITIONS (DIE)

CONDITIONS VALUES
Operating temperature range 0°C to +50°C
Supply voltage (Vee) +24Vto+5.5V
Ground voltage (Vss) ¥ ov
Input voltage (Vcc) M 0Vto55V

Voltage applied to any pins

(Vss 0.3 V) to (Ve +0.3 V)

OPERATING CONDITIONS (PACKAGED PARTS)
CONDITIONS VALUES
Operating temperature range (Case temperature) -40°C to +85°C
Supply voltage (Vpp) " +2.4V to +5.5V
Ground voltage (Vss) ¥ oV
Input voltage (Vpp) ! 0V to 5.5V

Voltage applied to any pins

(Vss —0.3V) to (Vpp +0.3V)

1
: ]Vc:c = Veea = Veep= Veer

2 _ _ o
#I Vss = Vgsa = Vssp = Vssp1 Vsspe

Publication Release Date: January 23, 2007
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9.1 DC PARAMETERS

“tE”  Electronics Corp.

ISD1700 SERIES

PARAMETER syMBoL | MIN | TYP™ | MAX | UNITS CONDITIONS
Supply Voltage Vpp 2.4 5.5 V
Input Low Voltage Vi Vgs-0.3 0.3xVpp Vv
Input High Voltage Vi 0.7xVpp Vpp V
Output Low Voltage Vs, Vis-0.3 0.3xVpp Y, loL = 4.0 mA”
Output High Voltage W 8.7V Voo v low=-1.6 mA*
Record Current lbb Record 20 mA Vop=5.5V, No load,
Playback Current Ipp Playback 20 mA Sampling freq = 12 kHz
Erase Current Ibb Erase 20 mA
Standby Current lsg 1 10 T
Input Leakage Current liLpp1 +1 HA Force Voo
Input Current Low liLrD2 -3 -10 MA Force Vsg, others at Vcc
Preamp Input Impedance |Rwyic+Ruic- 4 kQ Power-up AGC
Analn Input Impedance Ranaii 42 kQ When active
MIC Differential Input Ving 15 300 mV | Peak-to-Peak”
Analn Input Voltage Vinz 1 \% Peak-to-Peak
Gain from MIC to SP+/- Ansp 6 40 dB Vv = 15~300 mV, AGC =
4.7 uF, Ve = 2.4V~5.5V
Speaker Output Load Rspk 8 Q Across both Speaker pins
AUX Output Load R 5 kQ When active
Speaker Output Power Pout 670 mW | Vpp=5.5V | 1Vp-p,
313 mW | Vpp=4.4V L:Eezai'”e
117 mW [ Voo=3V | anain. Ree
49 mW Vop=2.4V | =80Q.
Speaker Output Voltage Vour1 Voo Vv Rspk = 8Q (Speaker),
Typical buzzer
AUX Output Swing Voura 1 \ Peak-to-Peak
AUX Output DC Level Vours 1.2 \Y When active
AUD laub -3.0 mA Vpp=4.5V, Rexr= 390 Q
Volume Output Avor 0to-28 dB 8 steps of 4dB each
reference to output
Total Harmonic Distortion | THD 1 % 15 mV p-p 1 kHz sine

wave, Cmessage
weighted

Notes:
(2]

" Conditions: Ve = 4.5V, 8 kHz sampling frequency and T4 = 25°C, unless otherwise stated.
LED output during Record operation.

Bl Veea, Vieep and Veep are connected together. Vissa, Vsser Vssez and Vssp are connected together.

“  REC, PLAY, FT, FWD, ERASE, VOL and RESET must be at Vcco.

®l Balanced input signal applied between MIC+ and MIC- as shown in the applications example. Single-ended MIC+ or
MIC- input is recommended no more than 150 mV p-p.

s
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9.2 AC PARAMETERS

CHARACTERISTIC [SYMBOL MIN TYP [ MAX | UNITS CONDITIONS
Sampling Frequency ® | Fs 4 12 kHz [@H
Duration ™ Toiur Refer to sec (M
duration
table
Rising Time Ty 100 nsec
Falling Time Te 100 nsec
Debounce Time T 192/F¢ msec |
Ramp Up Time Tru 128/Fg msec
Ramp Down Time Tro 128/Fs msec
Initial Scan Time after Tset DRN/8/Fs | msec |DRN= device row# &
power is applied
Initial Scan Time from PD| Tsc2 DRN/16/Fs | msec |After a PB operation
state is run
End Recording Time i 32/Fs msec |
LED High Time Tin 0.5K/Fs | msec |¥ ]
LED Flash Time for SE1 | T 3.5K/Fs sec |SE1 not recorded
LED Flash Time for SE2 | T.s2 7.5K/Fs sec |SE2 not recorded !
LED Flash Time for SE3 | Tiss 11.5K/Fg sec |SE3 not recorded
LED Flash Time for SE4 | T,g4 15.5K/Fg sec |SE4 not recorded "
SE1 Recorded Duration | Tsg; 4K/Fs sec |MF
SE2 Recorded Duration | Tsez 4K/Fs sec [P
SE3 Recorded Duration | Tses 4K/Fg sec [V
SE4 Recorded Duration | Tsga 4K/Fg sec |0
Erase Time Te 10MRN/Fg sec |MRN=message row #
Global Erase Wait Time | Tgg 20K/Fg sec |MPF
Global Erase Time Taez 34/Fg sec
RESET Pulse Tuias 1 usec |AllFs ™
Settle Time Tadi 128/Fs | msec |“
Settle Time after Reset | Tse 64/Fs msec |
LED Error Time Tier 27 .5K/Fg msec |F!
LED Cycle frequency Teye 1 4 Hz |Pending upon Fs

Notes: ! Typical values: Ve = 4.5 V, Fs = 8 kHz and @ Ta = 25°C, unless otherwise stated.
) Characterization data shows that sampling frequency resolution is +5 percent across temperature and voltage
ranges.
B Characterization data shows that duration resolution is +5 percent across temperature and voltage ranges.
“lvee=2.4 V~5.5V
BlK = 1024

Publication Release Date: January 23, 2007
-15- Revision 1.3-82
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10 TYPICAL APPLICATION CIRCUITS

The following typical applications examples on ISD1700 Series are for references only. They make no
representation or warranty that such applications shall be suitable for the use specified. Each design
has to be optimized in its own system for the best performance on voice quality, current consumption,

functionalities and etc.

The below notes apply to the following applications examples:

*

These capacitors may be needed in order to optimize for the best voice quality, which is also dependent

upon the layout of the PCB. Depending on system requirements, they can be 10 pF, 4.7 uF or other values.
Please refer to the applications notes or consult Winbond for layout advice.

Fedk

the noise. Also, the power supplies should be decoupled as close to the device as possible.

Example #1: Recording using microphone input via push-button controls

It is important to have a separate path for each ground and power back to the related terminals to minimize

= Digital ground; Y/ : Analog ground; W : Ground for SP+; "

: Ground for SP-

‘ Reset
: s — 3 — i
i — L 24| REC RESET - 5 i
| —— 23 | Brav 0.1uF j
o PLAY Y ersnesnmmmoremnnalad
| J7 l — 25 ERASE 1K D1 /j’vmen =z
. 0 O ERASE 1EDL2 o | Foastnassnsard ,,,”“_
oen i . b ERE | . Vecl |
v | » |
B )= e cco v
. | & o L S S s -
Jr— 22 ﬁ- 01;‘: % VCCD ‘.‘.' v @ =
0 oO——— VSSDZB E T ceP
cpmaeenA i vV
= Ve 121 i‘cCAJ_
v, = =
- 7lss Vssa |8 v Uk 5 5
i 51 scLk Ve [14 . l‘i
5 . MOSI ISD1700 Vggpy 116 ’0_1# —‘—\ "
47uF —21 MISO Verz [12 Il
4TKQ J; 7
15 Speaker
10 SP+ peakel Vee
_|‘0.1,uF . MIC+ gp. [18 | or Buzzer -
*_'_|U — 1 MIC -
A u
| %4.7 Ka 9! Analn AUD/AUX
Rosc *** 20 R R
e INT/RDY = 3
\V4 —— AGC ....Optional | 4
4.7 HF | Optional: based upon the applications |
** At 8kHz sampling freq, Rosc = 80 K b

- 16 -




'inbond

Electronics Corp.

ISD1700 SERIES

Example #2: Recording using Analn input via push-button controls

*** At 8kHz sampling freq, Rosc = 80 K

1

v

D © 24 REC
D o 23 | BLAY
oo 25 | ERASE
! S . SN—L 1 YY)
0 O \QL
=5 2 7T
—
-
AT
6 Vssa
—21 SCLK ’
—5 wos 1SD1700 cep
—4 miso Vsser
VSSPZ
10
—1 MIC+ SP+
L1 SP-
0.1uF
ﬂ i 9 Analn AUD/AUX
Rosc *** 20 R
% 0SC —
e —I—8! ace INT/RDY
4.7 uF

A
8 OMF 5 T
14 V—Ec" ¥4
= T. I L.
18 0uF g 7 g1u
12 v
15 ¢ Ty T
Speaker : Vee
13 or Buzzer !

. Optional

' v i
| Optional: based upon the applications |

= : Digital ground; v : Analog ground; v : Ground for SP+;

: Ground for SP-

o8 fr

Publication Release Date: January 23, 2007
Revision 1.3-S2
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Example #3: Connecting the SPI Interface to a microcontroller

Reset
i REC # = :
23 | 555 RESET ® O © 3
= Hgohiot | SO
—& ERASE ety WG P L= i ;
28 | DA LED}2 | ° )-----4!
FWD 1 Vel "
v - o
= \LOL Veas| 1 £ro i )4 zcca [ 7 J_
=l s, B Fyl
Vsl - =
VCCA 21 - icca
7 | = L
{ 88 Viea |B OMWF = =
TouC 8 sclLk Ve |14 Veee s
o : Mosl 1ISD1700 Vsgps 16 4 .0.131 T '
- Miso Vsspz |12 T &
10 15 Speaker W pees L‘ 7777777
| MIC+ §P+ ‘ cc |
13 or Buzzer !
11 SP- Speaker |
—1 MIC - |
Ak 9| Analn AUD/AUX P j ;
| Veeo
Rosc *** ; !
f —F, oy 27 - E100KQ !
18 1
v AGC . Optional
a7ufF | T
*** At 8kHz sampling freq, Rosc = 80 K
= Digital ground; v : Analog ground; v . Ground for SP+; : Ground for SP-

10.1

GooD AupiO DESIGN PRACTICES

To ensure the highest quality of voice reproduction, it is important to follow good audio design
practices in layout and power supply decoupling. See recommendations from below links or other
Application Notes in our websites.

Design Considerations for ISD1700 Family
AN-CC1002 Design Considerations for ISD1700 Family.pdf

Good Audio Design Practices
http://www.winbond-usa.com/products/isd products/chipcorder/applicationinfo/apin11.pdf

Single-Chip Board Layout Diagrams
http://www.winbond-usa.com/products/isd products/chipcorder/applicationinfo/apin12.pdf

- 18-
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11 PACKAGING

11.1 28-LEAD 8x13.4mm PLASTIC THIN SMALL OUTLINE PACKAGE (TSOP) TyPe 1 -1QC

L4

Ho

D

ISD1700 SERIES

A A,

Symbol
A

A1
A2

b
Cc
D
E
Ho
e
L
L1
Y
0

Dimension in Inches Dimension in mm

Min.

0.002
0.035
0.007
0.004
0.461
0.311

0.520

0.020

0.000

Nom.

Max.

0.047

0.040
0.008
0.006
0.485
0.315
0.528
0.022
0024
0.031

0.006

0.041

0.011
0.008
0.469
0.319

0.536

0.028

0.004

Min.

0.05
0.95
0.17
0.10
11.70
7.90

13.20

Nom.

1.00
0.20
0.15
11.80
8.00
13.40
0.55
0.60
0.80

Max.
1.20
0.15

1.0
027
0.21
11.80
8.10

13.60

0.70

- 19-
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11.2 28-LEAD 300-MiL PLASTIC SMALL OUTLINE INTEGRATED CIRCUIT (SOIC)

10 1112 13 14

= —~ I

AEER

1
p-i- i
Tedl 4 it

Plastic Small Outline Integrated Circuit (SOIC) Dimensions

INCHES MILLIMETERS

Min Nom Max Min Nom Max
A 0.701 0.706 0.711 17.81 17.93 18.06
B | 0097 0.101 0.104 2.46 2.56 2.64
c 0.292 0.296 0.299 7.42 7.52 7.59
D I 0.005 0.009 0.0115 0.127 0.22 0.29
E | 0014 0.016 0.019 0.35 0.41 0.48
F | 0.050 1.27
G 0.400 0.406 0.410 10.16 10.31 10.41
H I 0.024 0.032 0.040 0.61 0.81 1.02

Note: Lead coplanarity to be within 0.004 inches.

-20-
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11.3 28-LEAD 600-MiL PLASTIC DUAL INLINE PACKAGE (PDIP)

B I B ) e O
8 27 26 26 24 23 22

= 52 81 Fg;:_i“

Plastic Dual Inline Package (PDIP) (P) Dimensions

INCHES MILLIMETERS

Min Nom Max Min Nom Max
A 1.445 1.450 1.455 36.70 36.83 36.96
B1 0.150 3.81
B2 0.065 0.070 0.075 1.65 1.78 1.91
&1 0.600 0.625 15.24 15.88
c2 0.530 0.540 0.550 13.46 13.72 13.97
D 0.19 4.83
D1 0.015 0.38
E 0.125 0.135 3.18 3.43
F 0.015 0.018 0.022 0.38 0.46 0.56
G 0.055 0.060 0.065 1.40 1.52 1.65
H 0.100 2.54
J 0.008 0.010 0.012 0.20 0.25 0.30
S 0.070 0.075 0.080 1.78 1.91 2.03
0 0° 15° 0° 15°

11.4 DIE INFORMATION

For die info, please contact the local Winbond Sales Representatives.

Publication Release Date: January 23, 2007
-21 - Revision 1.3-52
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12 ORDERING INFORMATION

Product Number Descriptor Key

Product Name:
1=I1SD

Product Series:

117 X006 <X x

l N Y
Special Features Field:

Blank = None
= vAlert

Tape & Reel:
Blank = None

17 =1700

Duration:

30 : 20-60secs
40 26 — 80 secs
50 : 33-100 secs
60 : 40-120 secs
90 : 60-180 secs
120 : 80 - 240 secs
150 : 100 — 300 secs
180 : 120 - 360 secs
210 : 140 - 420 secs
240 : 160 - 480 secs

Package Type:

X
E
S

n

\ R = Tape & Reel

= Industrial (-40°C to +85°C)

Blank = Commercial
+ Die (0°C to +50°C)
Die e Package (0°C to +70°C)
Thin Small Outline Package (TSOP) LR
¥ = Lead-Free

Small Outline Integrated Circuit
(SOIC) Package

Plastic Dual Inline Package (PDIP)

When ordering ISD1700 devices, please refer to the above ordering scheme. Contact the local Winbond
Sales Representatives for any questions and the availability.

For the latest product information, please contact the Winbond Sales/Rep or
access Winbond’s worldwide web site at http://www.winbond-usa.com
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13 VERSION HISTORY

ISD1700 SERIES

VERSION DATE DESCRIPTION
1.3-S Sep 2006 Initial version
1.3-S1 Nov 2006 Revise Pinout Configuration & Pin Description sections
1.3-S2 Jan 2007 Revise Rosc resistor value

Revise Selectable Message Duration section

Update standby current, sampling frequency & duration parameters

Publication Release Date: January 23, 2007
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Winbond products are not designed, intended, authorized or warranted for use as components in systems or equipment
intended for surgical implantation, atomic energy control instruments, airplane or spaceship instruments, transportation
instruments, traffic signal instruments, combustion control instruments, or for other applications intended to support or
sustain life. Furthermore, Winbond products are not intended for applications wherein failure of Winbond products could
result or lead to a situation wherein personal injury, death or severe property or environmental damage could occur.

Winbond customers using or selling these products for use in such applications do so at their own risk and agree to fully
indemnify Winbond for any damages resulting from such improper use or sales.

The contents of this document are provided only as a guide for the applications of Winbond products. Winbond makes no
representation or warranties with respect to the accuracy or completeness of the contents of this publication and
reserves the right to discontinue or make changes to specifications and product descriptions at any time without notice.
No license, whether express or implied, to any intellectual property or other right of Winbond or others is granted by this
publication. Except as set forth in Winbond's Standard Terms and Conditions of Sale, Winbond assumes no liability
whatsoever and disclaims any express or implied warranty of merchantability, fitness for a particular purpose or
infringement of any Intellectual property.

The contents of this document are provided “AS [S”, and Winbond assumes no liability whatsoever and disclaims any
express or implied warranty of merchantability, fitness for a particular purpose or infringement of any Intellectual
property. In no event, shall Winbond be liable for any damages whatsoever (including, without limitation, damages for
loss of profits, business interruption, loss of information) arising out of the use of or inability to use the contents of this
documents, even if Winbond has been advised of the possibility of such damages.

Application examples and alternative uses of any integrated circuit contained in this publication are for illustration only
and Winbond 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 Winbond Reliability Report, and are neither warranted nor guaranteed by Winbond. This product incorporates
SuperFlash®.

This datasheet and any future addendum to this datasheet 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. This datasheet is
subject to change without notice.

Copyright® 2005, Winbond Electronics Corporation. All rights reserved. ChipCorder® and I1SD® are trademarks of
Winbond Electronics Corporation. SuperFlash® is the trademark of Silicon Storage Technology, Inc. All other trademarks
are properties of their respective owners.
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Corporation America Winbond Electronics (Shanghai) Ltd.
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