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Abstract

This report presents a handheld-communication device proposed to assist speaking
disabled persons. The device consists of two main functional parts and - three command buttons.
The three command buttons are responsible for  shifting images playing an output sound and
resetting the system. To operate graphical images on the device screen and output sound use
MCS51 a screen control ship and a sound recording IC are applied respectively. The graphics are
presented on a Nokia 3310 LCD display which has an 84 x 48 pixelsresolution and a PCD8544
controller IC. Besides, 1SD4003-05M, ‘a voice record/playback IC, is used to handle with the
output sound in the system. Regarding to the work process of the device, whenusers press
the shift button, images ‘presented on the LED screen are shifted” correspondingly upon the
command of the pressed button “since first ‘until - thirty. Additionally, in order to communicate
with other people, the users can press the-sound button to-play the output sound represented the

meaning of the current image.
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2.4 LCD 3310

LCD 3310 NOKIA dﬁﬂﬂmuu?ﬁﬂéﬂﬁ% (Manufacturer Part Number) Ao LPH7779 '5?\1
wAnTAv Philips Semiconductor 1nail lo% PCDSs44 s adA TuA AL SaiiumslFiude
M1 MCU vidadiouse1fu LoD Wide msaarets 1931liuves SP1 communication
$96011910 Serial Peripheral Interface (1414 UART wiofitson 1 serial port ) Jatagdouden

MCU #11 SPI Interface 44161 LCD 3310 191 PIC #30MCS51

24.1 Auaulla (Feature)

-ﬁeé’uqﬂnsn‘fﬁmm N¥14'% 912.=38.5 mm x 35.5 mm
A 190UaAIHA AT X 117 = 30 mmx 22 mm
-laofinnuaz1Buanti19e (resolution) MU 84 x 48 pixels
- IUYUIAVDIFD Pin IA1WO13 16mm

“FNMIANU 2.7 TV

- wsndatoyaoen 1A N13Serial Peripheral
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v F

ey D/C iWoidon Inua U51waziden lnua Agil

1. data(D) Triwa 16dmsy Sudeya oihdeyalluaaswavundive

2. command(C) Tviua 1¥d M5y SUMT (active low) INDMHUARILIHMUIVOINTITUAY

Ed
Woudeya uaz Mvuam config @19 1dun LeD uonamindsnuguliugawaing

N30UUL Inverse 199720
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2.4 4Pin Descriptions

M0 2.4 HAAININVIBILCD3310

Pin|Signal ||Description Port
td
1 [vDD {u1lvideadmiyu LeD Taold voltage $29 2.7 - 7volt  |Power
QF é o L)
YY1 clock Y8 LCD F9f1MUAAT max gAfB 4
2 [SCLK Input
Mbits/s
80171911 serial data nput (Wuv i lFlumsSudoya ifie
3 (SDIN ale Input
UAAIHANNII9 ECD
Wi id@onaaugu sz I5utoya data() /a9
4 D/C o = Input
A1EI command(C) %9 active low
5 [SCE |1 enable' @299 LCD 11"I’1ﬂ°1~1’lu(active low) Input
6 [GND [[v1 ground Power
dy 4,91 )
wn Iiduavoenuee LD Tasuiiianenn electrolytic
4
7 [|VOUT|capacitors 310 VOUT: 11/6ia GND Taaldelafcud 1 0F-[Power
9 10WF
8 [RES |41 reset (active low) Input




=19 =

s1/#i2.11 uagasmsasv1vosLCcD33 1o T 15



-20-

2.4.5 MITZYMUMUILUNTIVBUAAINAVDI LCD 3310

11190999 LCD imJﬁzﬂim"lﬂﬁ'am‘hmuqﬂﬁwmwhﬁn 48 x 84 pixels {HuSIUARAWY
(column) 1AiMA1 84 Aadul 1oy $1UIUDT (row) 48 uAIAIBI Taounams 48 naiu o
uarnswaponu1dilu 6 ussvia ieann'led pepssas FuIWdRas 1 byte M0 & bits 1
uaawa Taoiudayasindro v vugaunaisge sa1fu 48 pixels Ao 48 bits W 1sHi578
Smauussiia dmduuans iy 48/8 =6 ussvia  iife LCD 3310 Sudoyaiite

warn e Tuz TULUUABITEY 1IPUTIRALTA (Uuga) uﬂmwﬂmﬁyq 84 MDA (pixels)
sindaelvnnen Seaunoaft 2 udauaaglinau 84 aefuipixels)lna TiiSos q ou
qatho ussviai 6 danmildsnglugfizs  uozdiwesmeanldsunnudalunswion

2 o i ! -
M 18 Tnon)doun delay” time
v ¥
msfudeyaiiigraMaeiahilvesrcodusziniaiuzisziande

1L.HORIZONTAL ADRESSING

= lng =5 a [} & 1 a = 1
AdressU89 xTIANAVUIUTX=83 ¥ veiium luapdunta lddauxeziunolvl

Y-adoress

338)337238
12204211422 503

!
|
|
|
|
|
|
!
|
\

R X

X-address

horizontal voisez

iz 12uamanaifiudeynueLCDUVLHorizontal
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2.4.6ERTICAL ADRESSING
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agUdsaiildRadeiy LCD NOKIA 3310

LI5UA1 ¥1 5 SCE a4 0 (o1 LCD vhem (active low)

2,441 function set 180 1 4 D/C ifiedasmsdadids 1 0 active low) ndanmiy Idadoya
fadfa 14 41 3 SDIN Tytuvudedd

DB 0 => H extended instruction set mode

0 => basic instruction set 114ﬂfjuﬁﬁaﬁlflumiﬁmuﬂﬂ'w’hxmLi& display x,y

S’Jllad inverse mode
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1 => extended instruction set °lunzjm“j’sﬂumsﬁmuﬂ thmwgﬁ R 1 Bias :
A1 Vop (USuanundi)

DB 1 =>V entry mode

0 => horizontal address

1 => vertical address

DB 2 =>PD 710 power down control
0 = chip active

1 = chip power down control
DB3=>0

DB4=>0

DB5=>1

DB6=>0

DB7=>0

3 VR - | 3 LA 'R a
uennniideeish 1 HLCD I 0L LCDE S BRI MM (R IR IO NEEH T onaAdn g vl

B el P ik .7 2= .
e R il = 0516829 - temperaturtt senac

Nekia 3710 Led 4748

lemperature
032 C

- Kod negalivne
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sili2. 14uerasmsthveLcp33 10 1Fnumedumsudagungil
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2.5.1 amzmﬂ’ﬁ (Feature)
[ YRy = S [V
o unaztunngud 1d luauhen
MPUNUTIAUIY
AUNTZUA1SMAVISIAY asAUNSZUA2SmATaIZ TUAN
o 4 :’ v ] :
Afuiing 1au1nnIa 10000053
-va91 811D 91003

“AnRoADAIIUUL SPI(Serial Peripheral Interface)

2.5.2Pin Descriptions

Y 1
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M1519% 2.5 UAAINTIINVIVDIisd4003

$S,SCLK,MISO,MOSI 14 TunsaInguisdd003

XCLK WhuvTudyanaunfinuiens Sampling
dyaudss ualastdnaudusez 1y

¥ |4
dygnranimmeludsiudinillildezae
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AI1IUA

4 T
INT ‘U'Iﬁi]zl,‘ﬂuﬁi]i]ﬂ”O” WolunuanuaNui

¥
wiomuTIMUAluuAazdon NNy

ANA TN+.ANA IN- PIBUNNT VT YY1 sInANwUBAIRDNS
LT |
Vunnao
o - o & '
AOUT Feyeruidesszeonvinniniesd [vuaPlay
AM CAP dhunitldas daanusunineasauio
dy (-4 d‘ o
VeeD,VecA W1 lWAeainnusdy 3v
VssD,VssA L”:L‘]u“ll’lGroundﬂji'N"lﬂgf
NC lidnyo

253 junuumsdems
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32,16 Harae1uuuns Fod15904isd4003
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Opcode <5 bits>
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Instruction Address <11 bits> Operational Summary
POWERUP 00109 <XX00000CON(= | Powet Up: Dovice will ba roady for an operation after To o
SEIPLAY 11100 <A10-AQ:= Iritiaes Playback fiom address < A10-AD:.
PLAY IRRREVED 0.6 4.4.0.4.0.4.¢ ¢ PEG_VDGCk from the cument address (untl ECM or OVF).
SETREC 10100 <A10-AD Iritictes o Record operation from addrass <A10-AD>.
REC 10110 <XCOCOKXXXX = | Records from cument address until OVF s reached.
SETMC 11101 <Al10-AD: Initiates Message Cueirg (MC) from oddress <ATD-AD> .
Mc! 11T OO = | Peiforms o Message Cue. Proceeds fo the end of the current message
[EOM) ar enters OVF condition If no more messages aie present,
S10P DX1T0 < XCCCOO0COK > | Stops cunent operdion.
STOPPWRDN | DXOTX <XX000000000(> | Stops-cunent Operation ond enters stand-by [power-down] mode.
RINT? 0X110 <XOGAOOOOKK > | Read Infenmupt status bits: Overflow and EOM.
JUN2.17 i nd w0 4isd4003
POWER UP iSudwsiiaiu
SETPLAY MriUAAddressTiogiau
PLAY AAHLTE
SETREC - un Addressaz Ui
REC Aufmdes
¥ ) LT - <
STOP :HQﬂﬂﬁlﬁu‘H‘iﬂUuﬂﬂ!ﬁUQ

POWER DOWN:MyAM N1
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LCD 3310
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BOARD MCSS1 "| RECORD i

AND PLAY
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non-inverting analog input !Lﬁ%‘ll'lANAIN-ﬁ‘.’u‘U‘Iinverting analog inputmsﬁ%zﬁﬁmﬁuﬂszq
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3.AM CAP dlunilfluTnunautoMute  FuihuTnuafigaelumsaadyanusuniuves
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$u3znTdennuiidiPlay TnsmsaeaudualsegluF asnsudiu
o ddn 1w
VIAMP CAPHawmasnudilildedns

Jiluumsdeats

l.?"uﬁ'aum1SSﬁ'f|u¢T’;(§umiﬁﬂ¢iam5ﬁmuf°f1JMcss1umJSPI(serial peripheral interface)
FygnrascLrduguiiianzlumsduazsudoundiivmosiionisdadygnaddd
¥ 1nud IADRESSUAIn00dIDATAMIAT  Logdyn)10i(data)9eeaninninuMISO
AundunfivMIso

¥
JuspuMI D esvla

1 feyneynaiiivzgndaiieloy A eSS
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4.PLAY,RECORD??Qopc0deLm3address(Sﬁﬂ(COﬁQCﬂ%’Lﬂucontrol bitstkz N1 lﬁﬁ(AOﬁQAIO
1§l Adress bits)

5. uuzfidoyadumes SniigNaInsAIAYIMISO cohtrol*address3HNGUIMOSI

Play

Lpower upiSUAUMIIIL
2.delay

3.setplay
4.ﬁ=\1command“llﬂ\‘lplay )
5.§w%z;éuPlaybackﬁAdressoosmz%zﬂ%’uintempuﬁaEOMﬁ‘lumﬁamm’fuﬁmzstopmsplay

back
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Record(37Uset_Rec)

l.powerup

2.delay

3.powerup

4.delayiilu2im1vedelayusn

S.ﬁﬂset_Reccommand

6.09Rec command
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44.3  Tsunsutouna9vedisd4003
Smundeneiniisz1¥Aadedy  isd4003
sbit SCLK2 = P170;
sbit SS =P171;
sbit MOSI = P1°2;
sbit MISO = P1°3;
HafFude s daddanz s umnisad003mugulsbandeesn T fumosid
sifunduNSannnuIMISOszgaiiy 13 lufauys Temp
unsigned int Send Ret(unsigned-int Data)
{unsigned int Temp;
unsigned char i;
bit Qut;
Mz dadatatiGudn I ss=o AOUM Tirming Diagm(nﬁaéuqﬂﬂwsthata“luu.wiaz16
199188=1)

SS =0; Delay(1);
Gudsdoyalsiia

for (i=0;i<16;1++)

{
owmiiaziinvesiudData Hrilngaiisuesdansbaaiiuo out=0 uadiingaiiovas
dasData
Wl out=1

Out = Data & 0x0001;

[ - |

dedioyalildaPort MOSIHAzdoya 1egndsfraliofmUASCLK=1
MOSI = Out;
SCLK2 =.l;
Fumssruamnndwundu Bludaulsout
Out =MISO;
Temp = Temp >> 1;
if{Out){Temp = Temp | 0x8000;}

else {Temp = Temp & Ox7FFF;}
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denuadanaz lunrsdadeym finfidaldscrr=0
SCLK2 =10
ilodadedoyaiiausni3vudeeiivnisidondavesDatalimern
Data = Data>>1;
}
Delay(1);
SS =1; Delay(1);
return(Temp);
}
TusunsudesPowerUpiumsian s udunms i
void PowerUp(void)
{
Send_Ret(0x2000);
}
Tusunsu Set RecAmuadumuslumsdunadoslasrudisadde
void Set_Rec(unsigned int Addr)
{
Send Ret(0xA000+Addr);
}
Tasunsy RecordIvtanshmsiiuiinides
unsigned int Record{void)
{unsigned int Data;
Data = Send Ret{0xB000);
return(Data);
} _
Tilsunsy Set_PlayfinuadwmvsAddr lumsawios
void Set_Play(unsigned int Addr)
{
Send Ret(0xE000+Addr);
}
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Aafduplay dwihmaudes  deidumdsimuilagiurimdeilsdfusasimsiumiy
AUelsData
unsigned int Play(void)
{unsigned int Data;
Data = Send_Ret(0xF000);
ioufiapatahlfin  FagilerfinMISOIIRRINTABIAdressTIOVE, EOMIs sidoans
Fuhiivihmsdeudeyalimedhoaedn
Data =(Data>>2) & 0x03FF;
return(Data);
}

TilsunsvdeuSopngans tudiniaziay
void Stop(veid)

{

Send_Ret(0x3000);

}
Tusunsudes Init 1SD4003 My HaANS AN VIsd4003

void Init_ISD4003(void)
{

SCLK2 = 0;

SS =1;

MOSI = 0;

MISO =1;

Stop();

}
/" /"

v »
TsunsugeuPlayerfmunisuduuazduganisiaudoswing s SAddr,EAddr
void Player(unsigned int SAddr,EAddr)

{ unsigned int Temp;



Temp = 0;
Delay(100);
PowerUp();
Delay(200);

Set Play(SAddr);
while(Temp < EAddr)

{
Temp = Play();

}
Stop();
¥
4.4.4

&2 = Y o [y ¥ Py = & 1 ¥ o ¥ 0‘.9.1 14
nansiiiluenansianubidmsunsldanunensfinyingy ldeygeliilulddssloviaunism

lidnsdilagiadu dnvievnuiilvidaulasient wagdesdnadadadivesenaisynasaninisialuly
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duTdsunsuiiimihiduiinges denatuswidyanandsiszgnidesain
ar 3 Y o 3 q,:
Line out 992997 uaztdesmsngatufinuazawdoindy  Analluswidnnass

@ a o s & A Aw 2 yny
ﬂiUuiUu'lmLﬁENﬂﬁlzﬂﬂﬂ‘i]'lﬂUB'iﬂ“ﬁdlﬂuﬁﬁmﬂﬂuﬂﬂqﬁ

#include "reg52.h"
#include "absacc.h"

#include "Function.c"

#include "ISD4003.c"

main()

{

Init_ISD4003();

/*Start Record*/

if(SW3==0)

{

while(SW3==0){} Delay(300);
Set Rec(0);

Record();
while(SW3==1){}Delay(300);
Stop(); Delay(100);

}

/*Play voice*/

Set_Play(0);

Play();

while(1){}
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#include "reg52.h"

#include "absacc.h"

#include "Function.c”

#include "ISD4003:"

#include "LCD.c"

void main(void)

{ unsigned.int Temp;

Init_ISD4003();

Init LCD();

Wr_ String(" Veice ‘Recorder " ,1);
Wr_String("Address .= " ,2);
while(SW3==1){} Delay(500);
PowerUp();

Delay(50);

Set_Play(0);

while(1)
{
Temp = Play(};
Goto_XY(2,12);

ShowNum(Temp,4);

if(INT0==0)
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Stop();
while(INT0==0) { }
Delay(200);
while(INTO==1) { }

Delay(200);
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